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Abstract

Background: The use of digital health technologiesis becoming increasingly common across the globe as they offer immense
potential to enhance health care delivery by promoting accessibility, flexibility, and personalized care, connecting patients to
health care professionals, and offering more efficient services and treatments to remote residents. At the same time, thereis an
increasing recognition of how digital health can inadvertently foment psychological trauma. This phenomenon has led to the
adoption of traumarinformed care in designing and deploying digital health technologies. However, how trauma-informed care
is defined and characterized, and the various trauma-informed care strategies used in designing and deploying digital health
technol ogies remain unexplored.

Objective: This scoping review aims to explore and synthesize the literature on how trauma-informed care is defined and
characterized in digital health and the various trauma-informed care principles, strategies, or recommendations used in designing
and deploying digital health.

Methods: This review will draw on the Joanna Briggs Ingtitute’s updated methodological guidance for scoping reviews. A
search will be conducted on CINAHL, PubMed, Embase, Compendex Engineering Village, Web of Science, Scopus, and
PsycINFO. Thisreview will consider published research studies and unpublished work (gray literature). Studieswill beincluded
if they applied trauma-informed care in designing or deploying digital health for patients across all geographical locations or
provide trauma-informed recommendations on how web developers should develop digital health. Studies will be limited to
publications within the past 10 years and studiesin all languages will be considered. Two independent reviewers will screen the
titles and abstracts, and then perform afull-text review. Datawill be extracted into a data extraction tool devel oped for this study.

Results: The scoping review was undergoing afull search as of April 2023. The main results will synthesize the peer-reviewed
and gray literature on adopting trauma-informed care practicesin digital health research and devel opment. The study is expected
to be completed by December 2023 and the results are expected to be published in a peer-reviewed journal .

Conclusions: Thisreview is expected to provide the knowledge base on the adoption of traumarinformed care in designing and
deploying digital health. This knowledge can lead to more engaging, and likely, more effective digital health interventions that
have less potential for harm. A synthesis of the various trauma-informed care strategies in digital health will also provide a
trauma-informed language by enabling researchers and digital health developers to consider trauma as a critical factor in each
stage of the design process.
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Introduction

Overview

Trauma is a term used to describe the challenging emotional
and psychological consequences associated with an individual
after going through a distressful event [1]. This definition of
traumais specific to emotional and psychological trauma, which
is different from physical trauma (ie, injuries or body wounds
produced by sudden physical injury from impact, violence, or
accident). According to the World Heath Organization,
approximately 70% of people acrossthe globe have experienced
at least one traumatic event with varying emotional and
psychological sequelae [2]. The number of reported cases of
traumaincreased across several countriesduring the COVID-19
pandemic [3]. Living through the COVID-19 pandemic has
heightened the degrees of trauma with symptoms that can
eventually harm a person’s sense of safety and distort their
ability to regulate emotions and navigate relationships [4]. At
the sametime, the outbreak of the pandemic saw an accel erated
adoption of digital health for various clinical and public health
services across the globe. In the United States, telemedicine
appointments through “Plush Care” and “American Well”
increased by 70% and 150% respectively [5]. In Canada, the
number of people using digital health interventions increased
from aprepandemic level of 72% to approximately 86% in some
provinces during the peak of the pandemic [6,7]. Technologies
such as Skype, WhatsApp, and FaceTime were adapted as
alternative and complementary methods of health care delivery
and health care access across Australia and various European
countries [8,9]. While digital health is convenient and
cost-effective, there are legitimate concerns about how the
digital transformation of health care can lead to unintended
consequences, including triggering or perpetuating trauma
among end users[10]. Thelikelihood of perpetuating unintended
consequences like trauma through digital technologies may be
higher in patient-facing digital health interventions than in
clinician-facing technologies. This is possible because, unlike
technologies in clinical settings, patient-facing technologies
(eg, patient portals, mHealth, and health-related websites) are
more likely to be unregulated and unmoderated. Bonell et al
[11] termed thisthe “dark logic” of interventions where digital
health could result in unintended trauma-rel ated consequences
despite a generally virtuous intention.

Technology-M ediated Trauma

Trauma resulting from the use of digital health technologies
(herein known as technology-mediated trauma) is becoming
common with the increasing use of digital health interventions
[12-14]. While technology-mediated trauma started emerging
in social media platforms [15-17], emerging evidence shows
that digital health technologies, especially patient-facing digital
health technologies can aso trigger or facilitate
technology-mediated trauma depending on its' interface design
[18,19]. Indeed, technology-mediated trauma perpetrated
through digital health platforms may produce worse outcomes

https://www.researchprotocol s.org/2023/1/e46842

dueto the potentially vul nerable nature of peoplewho uses such
technologies (ie, patients).

Technology-mediated trauma can occur in various forms. For
instance, interventions delivered through web platforms that
unexpectedly expose people’s information or identities can
cause reputational and psychological damage with associated
trauma-rel ated symptoms. Also, digital health technologies (eg,
HIV/AIDS web-based platforms and socia networking sites
for people with mental health problems) that expose people to
sextortion, identity theft, cyberbullying, and web-based scams,
including the purchase of fake health products, could result in
short-term or long-term emotional traumatic consequences, and
sometimes, suicidal thoughts [20,21]. Other forms of digital
communication channels embedded within digital health
platforms, such as chatrooms, user subscription channels, forums
and bulletin boards, socia networking sites, and other platforms
that enable information sharing, may aso be used
unscrupulously to victimize, and expose users of digital
platformsin amanner that could result in technol ogy-mediated
trauma-related experiences [22-26]. While youth with mental
health challenges found the use of social networking sitesto be
highly usable, engaging, and supportive [27], such sites could
also pose avenues for web-based victimization and bullying
with the potential consequencesfor trauma-rel ated experiences
[28]. For instance, cyberbullying activities perpetrated through
web-based social networking sites for mental health patients,
including negative forum posts and negative comments, have
been shown to result in technol ogy-mediated trauma experiences
and other forms of mental health challenges among adults
[28,29]. Web-based practices such as advertisements carried
out on digital platformslike sexual health—related websites can
inadvertently foment stigma [30]. For instance, discriminatory
advertising on maternal health websites can inadvertently
perpetuate trauma when a woman who just experienced a
miscarriage is not able to opt out of pregnancy adverts when
using such a platform [31]. Technology-mediated trauma
experiences can result in devastating segquelae for people's
overall psychological and physical well-being [32]. The negative
effects of technology-mediated trauma on psychological
well-being were demonstrated in a recent systematic review
that reveal ed a hegative association between digital technology
use and emotional well-being outcomes among teenagersduring
the COVID-19 pandemic [33].

The pervasive and potentially negative impact of
technology-mediated trauma on end users made it necessary
within the digital health community to rethink “the usua way
of doing business’ by incorporating trauma-informed care in
the design and deployment of digital health interventions. Some
researchers subsequently coined the term “trauma-informed
design” to denote the application of trauma-informed care in
developing interactive technologies, including digital health
platforms.
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Trauma-Informed Carein Digital Health

Trauma-informed care in interactive digital technologies is a
new concept that started appearing as blog posts among user
interface and user experience practitioners across the United
States, the United Kingdom, and Australia. The concept of
traumarinformed design became prominent in the later parts of
2020 [34]. Since then, researchers have been actively engaged
in devel oping approachesin which trauma-informed principles,
approaches, or practices can be trandated into the design of
digital health technologies to make them emotionaly safer.
Traumarinformed care recogni zes the eff ects of traumaon users
of digital hedth technologies and provides theoretical
approaches and practical guidance for how such technologies
can be designed to be emotionally safe and empowering for all
users [34]. Indeed, several digital health interventions have
adopted trauma-informed approaches in designing and
developing digital hedth interventions or produced
traumarinformed recommendations that can be used to adapt
old interventions or develop new digita health services[35-38].
Other researchers have developed trauma-informed web
heuristics for designing human-centered information systems,
including digital health [39].

While trauma-informed careis gradually gaining ground in the
digita health community, how the concept is defined and
characterized, and the various trauma-informed care strategies
used in designing and deploying digital health technologies
remain unexplored and ill-understood. The purpose of this
review is two-fold: (1) to explore and synthesize the current
state of the literature that has defined and characterized
trauma-informed carein digital health and (2) to synthesize the
literature on varioustrauma-informed care strategies, practices,
principles, or approaches that are used in designing and
deploying digital health. A preliminary search was conducted
in February 2023 in Cochrane Databases, the Joanna Briggs
Intitute (JBI) Evidence Synthesis, and PROSPERO to identify
any possible reviews that might have been conducted on the
topic. Thesearch resultsdid not revea any scoping or systematic
review that has been conducted on our proposed topic. However,
the search did return relevant articles that were used in
formulating our search terms[13,35-38].

Review Questions

1 How istrauma-informed care defined and characterized in
the digital health literature?

2. What traumainformed care principles, strategies, or
recommendations are currently used in designing and
deploying digital health technologies?

Methods

Overview

This proposed review will draw on the JBI updated
methodological guidance for the conduct of scoping reviews
[40]. Wewill usethe PRISMA-ScR (Preferred Reporting Items
for Systematic Reviews and Meta-analyses Extension for
Scoping Reviews) framework to report the findings of this
review [41]. Because trauma-informed care in digital healthis
an emerging areawith varied sources of evidence, we consider
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ascoping review to be more appropriatein providing conceptual
clarity on the topic than a systematic review.

Inclusion and Exclusion Criteria

The inclusion and exclusion criteria for this proposed review
will adopt the JBI criteria of population, concepts, and context
outlined by Peters et al [40]. The details of each criterion are
outlined below.

Population

This review will include 2 distinct populations. These include
(2) digita health technology designers (eg, software devel opers,
content creators, and user interface and user experience
professionals) and (2) patients who use digital health
technologies (without consideration to a type of patient or
disease or age). For thefirst population, studieswill beincluded
if they provide trauma-informed strategies or recommendations
for developers or designers of digital health technologies. For
the second population, studies will be included if they explore
ways in which trauma-informed care principles or strategies
can be applied in designing or deploying digita health
technologies for patients. Studies will also be included if they
explore how traumarinformed care can be applied to digital
technologies to improve patients’ health outcomes. A patient
inthisstudy isused to refer to anyone who uses a digital health
intervention for health-related purposes. Digital health
technology studies on posttraumatic stressdisorder (PTSD) that
adopt trauma-informed care approaches or provide
trauma-informed care recommendations will be included.
However, digital health technology studies on PTSD that did
not adopt or recommend trauma-informed care approacheswill
be excluded.

Concepts

Thisreview aimsto map the evidence on how trauma-informed
care is defined and characterized in digita health and to
synthesize the literature on trauma-informed care in designing
and deploying digital health. Therefore, the review will include
two major concepts: (1) trauma-informed care and (2) digital
health technol ogies. Based on these concepts, we will consider
studies that discussed the definitions and characteristics of
trauma-informed care in digital health. We will also consider
studiesthat provided trauma-informed care strategies, practices,
approaches, or recommendations for designing and deploying
digita health. Studies that provide trauma-informed care
strategies which are not focused on designing or deploying
digital health technologies will be excluded. In this review,
trauma is limited to psychological trauma at the personal and
interpersonal levels. Other forms of trauma, such as physical
trauma, group trauma, community trauma, or mass trauma or
casualties, are beyond the scope of this review. Digital health
in this review is used to refer to patient-facing technologies,
including mHealth, wearable devices, health-related websites,
patient portals, socia networking sites, etc. Digita health
technologies that are focused on health care professionals (eg,
electronic health records and clinical decision support systems)
will be excluded from this review. We decided to exclude
clinician-facing technologies because such technologies are
more likely to be regulated and might have fewer chances of
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causing trauma among patients compared to patient-facing
technologies.

Context

This review will include studies that are conducted with
individualsin al age groupsin any geographical location. Our
search will not be limited to any specific gender or sex group,
a particular disease condition, and a specific user group or
population. We aim to include all outpatient or nonclinical
settings that explore how trauma-informed care can be applied
in designing or deploying digita heath technologies
(community health centers, social service organizations, etc),
and industry (technology design companies). We will also
consider digital technology developers (eg, User Experience
research centers) that have discussed, developed, or applied
traumarinformed care principles in designing digital health.

Types of Evidence

This scoping review will include all types of peer-reviewed
studies on trauma-informed care in digital health, including
primary research studies (quantitative, qualitative, and mixed
methods research) and review papers (systematic reviews or
meta-analyses). We will also consider gray literature on
traumarinformed care in digital health, including theses,
editorials, commentaries, government reports,
industry-sponsored works, guidelines, book chapters, and blogs.
Abstracts, lettersto editors, and short papers will be excluded.
Gray literatureisconsidered important because traumarinformed
care strategies or recommendationsfor designing digital health
may be developed and published outside traditional academic
publishing and distribution channels. These include
industry-sponsored works that may provide trauma-informed
recommendations (software designers, software engineers, etc)
but may not necessarily be publishedin peer-reviewed journals.
Due to the emerging nature of the field and the rapid
advancements in digital health technologies in the past decade
[42], thisreview will be limited to studies conducted within the
past 10 years.

Search Strategy

A strategy was developed in consultation with a university
librarian at the University of British Columbia. Following
Pollock’s [43] practical guide to conducting scoping reviews,
apreliminary search was conducted in Cochrane Databases, the
JBI Evidence Synthesis, and PROSPERO to determine if any
reviews were conducted on the topic and to identify additional
words and phrases to inform the search strategy. Given the
multidisciplinary nature of the topic (ie, trauma-informed care
and digital health), weformulated a search strategy that reflected
each dimension of the topic. The search strategy for the gray
literature will beiterative depending on the emerging evidence.
Using the refined search strategy, a literature search will be
conducted on a variety of databases, including CINAHL,
PubMed, Embase, Compendex Engineering Village, Web of
Science, Scopus, and PsycINFO. These databases were selected
because they covered a broad range of published literature that
reflected the topic in nursing, medicine, psychology, alied
sciences, engineering, and computer science. A reference list
of articles that meet the inclusion criteria will be manually
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screened to identify additional eligible studies that were not
returned by the search strategy. Using different search terms,
we will also search for gray literature through Google and
Google Scholar. Wewill openindividual web linksthat contain
blogs or industry materials on trauma-informed care in digital
health. Multimedia Appendix 1 contains the detailed search
strategy as well as the data extraction guide for both published
and grey literature.

A preliminary search conducted on the 2 databases for gray
literature produced results of less than 5 pages each. Since we
do not expect these databases to produce results that exceed 10
pages by thetimethereview iscompleted (ie, December 2023),
we are limiting the data from Google and Google Scholar to
thefirst 100 results. Consistent with JBI recommendations, we
will not apply language restrictions to our search. We will use
tranglation services for eligible studies that fall outside the
proficiency of the authors. Where necessary, the authors of
relevant publications, blogs, and opinion pieceswill be contacted
to get additional information or seek clarification regarding
their publications. Asan emerging areaof research, itispossible
that some latest evidence might have been published after our
literature search. To identify any latest publication, we will
repeat the search strategy (but limited to the specific timeframe)
before the final manuscript is submitted for publication.

Study Selection

Search resultsfrom all databaseswill be exported into Endnote
X9 (Clarivate, 2020). Search results from Google and Google
Scholar will be manually added and duplicateswill be removed
accordingly. Two independent reviewers will then screen the
titles and abstracts using the inclusion and exclusion criteria
outlined under the population, concepts, and contexts. Studies
that meet the inclusion criteria will undergo a full-text review
by the 2 independent reviewers. Any discrepancies that result
from either the title, abstract, or full-text review between the 2
reviewers will be solved through a discussion with a third
reviewer.

Data Extraction

Specific information from the included studieswill be extracted
by the 2 independent reviewers. The data will be summarized
on an Excel spreadsheet developed in line with the JBI
guidelines for data extraction [43]. The data extraction sheet
will contain specific information about each study, including
the authors' names, the study’s title, the year of publication,
geographical location, the study population, type of digital health
technology, target population, sample size (if applicable),
purpose, and the findings of each study. Where applicable,
information from each paper will be entered into the respective
portion of the spreadsheet. We will also extract information
specific to each of the 2 populations (ie, health technology
developers and patients). For studiesrelated to how technology
developers adopt trauma-informed care, we will extract data
related to the specialty, and place of work or origin (eg, industry
and research). For studies on patient popul ations, we will extract
data on age groups, sex and gender, socioeconomic status, and
health issues. The data extraction tool will be amended for gray
literature and will beiterative depending on the kind of emerging
evidence. To reduce biases and ensure consistency and
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comprehensiveness of the data extracted, the 2 reviewers will
each conduct independent data extraction on the first 4 papers
(both published and gray literature). These preliminary data
will be compared, contrasted, and discussed with a third
reviewer to resolve any disagreements before they are applied
to the rest of the papers. The remaining data extraction will
occur through an ongoing team discussion and disagreements
will be resolved by discussion with athird reviewer.

Data Analysis and Presentation

The search results as well as the inclusion and exclusion
pathways for various studies will be reported in line with the
PRISMA-ScR flow diagram [44]. The extracted data and the
themes will be presented as narrative summaries. This will be
augmented by numerical summaries to report each high-level
domain that is common across the papers. Such numerical
summaries may include the number of papers that adopt
trauma-informed approaches and the number that provide
trauma-informed recommendations. It may also include a
summary of the number of trauma-informed guidelines and
their area of focus in the digital health lifecycle (ie, the needs
assessments, design, evaluation, or deployment phases of digital
health). Research and gray literature will be grouped accordingly
and papers that reflected the 2 research questions will also be
grouped in the numerical summaries. To answer the research
questions, the included papers will be analyzed thematically
using inductive coding by 2 reviewers. Depending on the
number of papersthat meet theinclusion criteria, 3 paperswill
be reviewed and coded independently by 2 reviewers for each
research question. The different coding frameworks will then
be discussed among the reviewers to arrive at a final coding
structure for each research question. The coding structure will
then be applied to the rest of the papers to identify emerging
themes. The emerging themeswill then be clustered into major
themes that represent the definitions of trauma-informed care
in digital health and traumainformed care strategies for
designing and deploying digital health technologies.

Results

The scoping review was undergoing acomprehensive literature
search at the time this protocol was being published. This will
be followed by tile and abstract screening and then full data
extraction. The scoping review is expected to be completed and
the manuscript submitted to a peer-review journal by December
2023.
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Discussion

Overview

Trauma-informed care in digital health is an emerging area of
research that sought to explore various trauma-informed
approaches in developing and deploying digital health
interventionsthat limit the potential for further harm to end-user
patients. There are several systematic and scoping reviews on
trauma-informed care in various aspects of health care as well
as in the built environment [37,45]. Despite an increasing
application of trauma-informed care principlesin digital health
research, no reviews summarizing the definitions or
characterization of trauma-informed care approachesin digital
health were found. This scoping review was conceptualized in
October 2022 to summarize the current state of the literature
on traumarinformed care in digital health. This scoping review
will form an evidence base for an emerging program of research
on traumarinformed design in digital health. The results of this
scoping review are expected to provide researchers with an
extant knowledge of how trauma-informed care is defined,
characterized, and adopted in digital health while providing
directions for future research on the topic. Digita health
technologies are increasingly devel oped for managing various
traumatic stress and PTSD [46,47]. Therefore, we believe that
thisreview will provide trauma-informed recommendationsfor
designing health technologies that have the least chance of
causing harm while ensuring emotional safety to end users.

Limitations

Abstracts, letters to editors, and short papers that might have
been relevant to the topic will be excluded. Secondly, the
methodological quality of this review will not be assessed.
Therefore, we cannot conclude whether the trauma-informed
strategies that would be synthesized from thisreview areindeed
effective or applicableto digital health. Whilewe acknowledged
these limitations, we believe that they would not diminish the
quality of our review because scoping reviews by their nature
do not assess the methodological quality of studies.

Conclusions

This review is expected to provide the knowledge base on the
definition, characterization, and adoption of traumarinformed
care in designing and deploying digital health interventions.
This knowledge can lead to more engaging, and likely, more
effective digital health interventions by enabling researchers
and digital health developers to consider trauma as a critical
factor in each stage of the design and deployment process. A
synthesis of the various trauma-informed care strategies used
in digital health will also provide a trauma-informed language
for developing digital hedlth technologiesthat have less potential
for harm.

We would like to acknowledge the UBC School of Nursing Librarian, Katherine Miller, for helping to develop and refine the
search strategy. Finally, we would like to thank the peer reviewers for providing thoughtful and constructive feedback on this

protocol.

https://www.researchprotocol s.org/2023/1/e46842

JIMIR Res Protoc 2023 | vol. 12 | e46842 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Abdulai et a

Authors Contributions

AFA conceived the idea for the scoping review, wrote the initial draft of the manuscript, revised the manuscript, and performed
a supervisory role. HN, EG, FA, and EB refined the search strategy in consultation with AFA and the librarian and all authors
contributed to writing and revising the manuscript.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Search terms and data extraction.
[DOCX File, 30 KB-Multimedia Appendix 1]

References

1.  Dupont J. The concept of trauma according to Ferenczi and its effects on subsequent psychoanalytical research. Int Forum
Psychoanal 1998;7(4):235-241 [doi: 10.1080/080370698436736]

2. Knipscheer J, Seijpen M, Frank L, de Graaf R, Kleber R, Ten Have M, et a. Prevalence of potentially traumatic events,
other life events and subsequent reactionsindicative for posttraumatic stress disorder in the Netherlands: ageneral population
study based on the Trauma Screening Questionnaire. Int J Environ Res Public Health 2020 Mar 06;17(5):1-15 [FREE Full
text] [doi: 10.3390/ijerph17051725] [Medline: 32155752]

3. Mesko B. COVID-19'simpact on digital health adoption: the growing gap between atechnological and a cultural
transformation. IMIR Hum Factors 2022;9(3):€38926 [FREE Full text] [doi: 10.2196/38926] [Medline: 36121692]

4.  Bridgland VME, Moeck EK, Green DM, Swain TL, Nayda DM, Matson LA, et a. Why the COVID-19 pandemicisa
traumatic stressor. PLoS One 2021;16(1):€0240146 [FREE Full text] [doi: 10.1371/journal.pone.0240146] [Medline:
33428630]

5. Shaver J. The state of telehealth before and after the COVID-19 pandemic. Prim Care 2022;49(4):517-530 [FREE Full
text] [doi: 10.1016/j.pop.2022.04.002] [Medline: 36357058]

6.  British ColumbiaVirtual Care Action Plan. Health Canada. 2021. URL: https.//www.canada.ca/en/heal th-canadal/corporate/
transparency/heal th-agreements/bil ateral -agreement-pan-canadian-virtual -care-priorities-covid-19/
british-columbia-action-plan.html [accessed 2022-12-26]

7. Virtual carepolicy framework. Health Canada. 2022. URL: https.//www.canada.ca/en/heal th-canada/corporate/transparency/
heal th-agreements/bil ateral-agreement-pan-canadian-virtual -care-priorities-covid-19/policy-framework.html [accessed
2023-01-13]

8.  Chittim G, Pappas A, Bomba J. The Changing Fortunes of Telemedicine in Europe: Past, Present, and Future beyond
COVID-19. Reflections on Healthcare & Life Sciences Innovation. 2020. URL: https://heal thadvancesbl og.com/2020/05/
06/the-changing-fortunes-of-tel emedicine-in-europe/ [accessed 2023-02-19]

9. Taylor A, Caffery LJ, Gesesew HA, King A, Bassal AR, Ford K, et a. How Australian health care services adapted to
telehealth during the COVID-19 pandemic: asurvey of telehealth professional s. Front Public Health 2021;9:648009 [FREE
Full text] [doi: 10.3389/fpubh.2021.648009] [Medline: 33718325]

10. Ziebland S, Hyde E, Powell J. Power, paradox and pessimism: on the unintended consequences of digital health technologies
in primary care. Soc Sci Med 2021;289:114419 [doi: 10.1016/j.socscimed.2021.114419] [Medline: 34619631]

11. Bondl C, Jamal F, Melendez-Torres GJ, Cummins S. 'Dark logic': theorising the harmful conseguences of public health
interventions. JEpidemiol Community Health 2015;69(1):95-98 [FREE Full text] [doi: 10.1136/jech-2014-204671] [Medline:
25403381]

12.  Craig N, Haslam C, Jetten J, Cruwys T. Group memberships and post-traumatic growth: how we connect determines how
we recover. Soc Sci Med 2022;315:115529 [doi: 10.1016/j.socscimed.2022.115529] [Medline: 36427478]

13. Chen JX, McDonald A, Zou Y, Tseng E, Roundy KA, Tamersoy A, et a. Trauma-informed computing: towards safer
technology experiencesfor all. New York, NY, USA: Association for Computing Machinery; 2022 Presented at: CHI '22:
CHI Conference on Human Factorsin Computing Systems; 29 April 2022 - 5 May 2022; New Orleans, LA, USA p. 1-20
URL: https://doi.org/10.1145/3491102.3517475 [doi: 10.1145/3491102.3517475]

14. Hamby S, Blount Z, Smith A, JonesL, Mitchell K, Taylor E. Digital poly-victimization: theincreasing importance of online
crime and harassment to the burden of victimization. J Trauma Dissociation 2018;19(3):382-398 [doi:
10.1080/15299732.2018.1441357] [Medline: 29547075]

15. Zhang YT, Li RT, Sun XJ, Peng M, Li X. Social mediaexposure, psychological distress, emotion regulation, and depression
during the COVID-19 outbreak in community samplesin China. Front Psychiatry 2021;12:644899 [cited 2023 Apr 15]
[FREE Full text] [doi: 10.3389/fpsyt.2021.644899] [Medline: 34054602]

16. Karim F, Oyewande AA, Abdalla LF, Ehsanullah RC, Khan S. Social media use and its connection to mental health: a
systematic review. Cureus 2020;12(6):e8627 [FREE Full text] [doi: 10.7759/cureus.8627] [Medline: 32685296]

https://www.researchprotocols.org/2023/1/e46842 JMIR Res Protoc 2023 | vol. 12 | e46842 | p. 6
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v12i1e46842_app1.docx&filename=15447aea68433799f57f611b4684799f.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e46842_app1.docx&filename=15447aea68433799f57f611b4684799f.docx
http://dx.doi.org/10.1080/080370698436736
https://www.mdpi.com/resolver?pii=ijerph17051725
https://www.mdpi.com/resolver?pii=ijerph17051725
http://dx.doi.org/10.3390/ijerph17051725
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155752&dopt=Abstract
https://humanfactors.jmir.org/2022/3/e38926/
http://dx.doi.org/10.2196/38926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36121692&dopt=Abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0240146
http://dx.doi.org/10.1371/journal.pone.0240146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33428630&dopt=Abstract
https://europepmc.org/abstract/MED/36357058
https://europepmc.org/abstract/MED/36357058
http://dx.doi.org/10.1016/j.pop.2022.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36357058&dopt=Abstract
https://www.canada.ca/en/health-canada/corporate/transparency/health-agreements/bilateral-agreement-pan-canadian-virtual-care-priorities-covid-19/british-columbia-action-plan.html
https://www.canada.ca/en/health-canada/corporate/transparency/health-agreements/bilateral-agreement-pan-canadian-virtual-care-priorities-covid-19/british-columbia-action-plan.html
https://www.canada.ca/en/health-canada/corporate/transparency/health-agreements/bilateral-agreement-pan-canadian-virtual-care-priorities-covid-19/british-columbia-action-plan.html
https://www.canada.ca/en/health-canada/corporate/transparency/health-agreements/bilateral-agreement-pan-canadian-virtual-care-priorities-covid-19/policy-framework.html
https://www.canada.ca/en/health-canada/corporate/transparency/health-agreements/bilateral-agreement-pan-canadian-virtual-care-priorities-covid-19/policy-framework.html
https://healthadvancesblog.com/2020/05/06/the-changing-fortunes-of-telemedicine-in-europe/
https://healthadvancesblog.com/2020/05/06/the-changing-fortunes-of-telemedicine-in-europe/
https://europepmc.org/abstract/MED/33718325
https://europepmc.org/abstract/MED/33718325
http://dx.doi.org/10.3389/fpubh.2021.648009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33718325&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2021.114419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34619631&dopt=Abstract
https://jech.bmj.com/content/69/1/95
http://dx.doi.org/10.1136/jech-2014-204671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25403381&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2022.115529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36427478&dopt=Abstract
https://doi.org/10.1145/3491102.3517475
http://dx.doi.org/10.1145/3491102.3517475
http://dx.doi.org/10.1080/15299732.2018.1441357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29547075&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fpsyt.2021.644899/full
http://dx.doi.org/10.3389/fpsyt.2021.644899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34054602&dopt=Abstract
https://europepmc.org/abstract/MED/32685296
http://dx.doi.org/10.7759/cureus.8627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32685296&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Abdulai et a

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Roukaya B, Yassine O. Psychological distressin asocial media content moderator: a case report. Arch Psychiatry Ment
Health 2020;4(1):073-075 [FREE Full text] [doi: 10.29328/journal.apmh.1001024]

EllisLA, Dammery G, WellsL, Ansell J, Smith CL, Tran Y, et al. Psychological distress and digital health service use
during COVID-19: anational Australian cross-sectional survey. Front Psychiatry 2022;13:1028384 [FREE Full text] [doi:
10.3389/fpsyt.2022.1028384] [Medline: 36339853]

Bassi G, Gabridli S, Donisi V, Carbone S, Forti S, Salcuni S. Assessment of psychological distressin adults with type 2
diabetes mellitus through technologies: literature review. JMed Internet Res 2021;23(1):e17740 [FREE Full text] [doi:
10.2196/17740] [Medline: 33410762]

HabibH, Zou Y, Yao Y, Acquisti A, Cranor L, Reidenberg J, et al. Toggles, dollar signs, and triangles: how to (in)effectively
convey privacy choices with icons and link texts. New York, NY, USA: Association for Computing Machinery; 2021
Presented at: CHI '21: CHI Conference on Human Factorsin Computing Systems; May 8 - 13, 2021; Yokohama, Japan p.
1-25 URL: https.//doi.org/10.1145/3411764.3445387 [doi: 10.1145/3411764.3445387]

Hong S, Lu N, Wu D, Jimenez DE, Milanaik RL. Digital sextortion: internet predators and pediatric interventions. Curr
Opin Pediatr 2020;32(1):192-197 [doi: 10.1097/M OP.0000000000000854] [Medline: 31789977]

Henry N, Flynn A, Powell A. Technology-facilitated domestic and sexual violence: areview. Violence Against Women
2020;26(15-16):1828-1854 [doi: 10.1177/1077801219875821] [Medline: 32998673]

Machimbarrena JM, Calvete E, Fernandez-Gonzalez L, Alvarez-Bardon A, Alvarez-Fernandez L, Gonzalez-Cabrera J.
Internet risks: an overview of victimization in cyberbullying, cyber dating abuse, sexting, online grooming and problematic
internet use. Int J Environ Res Public Health 2018;15(11):2471 [FREE Full text] [doi: 10.3390/ijerph15112471] [Medline:
30400659]

Bond CS, Ahmed OH. Can | help you? Information sharing in online discussion forums by people living with along-term
health condition. J Innov Health Inform 2016;23(3):620-626 [cited 2023 Apr 14] [FREE Full text] [doi:
10.14236/jhi.v23i3.853] [Medline: 28059696]

Bazrafshani A, Panahi S, Sharifi H, Merghati-Khoei E. Therole of online social networksin improving health literacy and
medication adherence among people living with HIV/AIDS in Iran: development of a conceptual model. PLoS One
2022;17(6):e0261304 [EREE Full text] [doi: 10.1371/journal.pone.0261304] [Medline: 35771768]

Pagkas-Bather J, Young LE, Chen YT, Schneider JA. Social network interventions for HIV transmission elimination. Curr
HIV/AIDS Rep 2020;17(5):450-457 [FREE Full text] [doi: 10.1007/s11904-020-00524-z] [Medline: 32720253]

Ridout B, Campbell A. The use of social networking sitesin mental health interventions for young people: systematic
review. JMed Internet Res 2018;20(12):€12244 [FREE Full text] [doi: 10.2196/12244] [Medline: 30563811]
Sampasa-Kanyinga H, Hamilton HA. Socia networking sites and mental health problems in adolescents: the mediating
role of cyberbullying victimization. Eur Psychiatry 2015;30(8):1021-1027 [doi: 10.1016/j.eurpsy.2015.09.011] [Medline:
26512450]

Holloway IW, Dunlap S, del Pino HE, Hermanstyne K, Pulsipher C, Landovitz RJ. Online social networking, sexual risk
and protective behaviors: considerations for clinicians and researchers. Curr Addict Rep 2014;1(3):220-228 [FREE Full
text] [doi: 10.1007/s40429-014-0029-4] [Medline: 25642408]

Frik A, Nurgalieval, Bernd J, Lee J, Schaub F, Egelman S. Privacy and security threat models and mitigation strategies
of older adults. 2019 Presented at: Fifteenth Symposium on Usable Privacy and Security; August 11-13, 2019; SantaClara,
CA, USA p. 21-40 URL: https://www.usenix.org/conference/soups2019/presentation/frik

Brockell G. Dear tech companies, | don’t want to see pregnancy ads after my child was stillborn. The Washington Post.
2018. URL: https://www.washingtonpost.com/lifestyle/2018/12/12/
dear-tech-companies-i-dont-want-see-pregnancy-ads-after-my-child-was-stilIborn/ [accessed 2023-02-19]

Leo K, Kewitz S, Wartberg L, Lindenberg K. Depression and socia anxiety predict internet use disorder symptomsin
children and adolescents at 12-month follow-up: results from alongitudinal study. Front Psychol 2021;12:787162 [cited
2023 Jan 30] [EREE Full text] [doi: 10.3389/fpsyq.2021.787162] [Medline: 34966336]

Limone P, Toto GA. Psychological and emotional effects of digital technology on digitods (14-18 years): a systematic
review. Front Psychol 2022;13:938965 [FREE Full text] [doi: 10.3389/fpsyq.2022.938965] [Medline: 35874342]

Marcu G. Toward trauma-informed design of behavioral interventions: a case study on classroom management. : European
Society for Socially Embedded Technologies (EUSSET); 2022 Presented at: ECSCW 2022: Proceedings of the 20th
European Conference on Computer Supported Cooperative Work; 27 June - 1 July 2022; Coimbra, Portugal [doi:
10.48340/ecscw2022 n05]

Venkatasubramanian K, Ranalli TM. Designing post-trauma self-regul ation apps for people with intellectual and
developmental disabilities. New York, NY, USA: Association for Computing Machinery; 2022 Presented at: ASSETS '22:
The 24th International ACM SIGACCESS Conference on Computers and Accessibility; October 23 - 26, 2022; Athens,
Greece p. 1-14 URL: https://doi.org/10.1145/3517428.3544798 [doi: 10.1145/3517428.3544798]

Vogel TM, Coffin E. Trauma-informed care on labor and delivery. Anesthesiol Clin 2021;39(4):779-791 [doi:
10.1016/j.anclin.2021.08.007] [Medline: 34776109]

Owen C, Crane J. Trauma-informed design of supported housing: a scoping review through the lens of neuroscience. Int J
Environ Res Public Health 2022;19(21):14279 [FREE Full text] [doi: 10.3390/ijerph192114279] [Medline: 36361166]

https://www.researchprotocols.org/2023/1/e46842 JMIR Res Protoc 2023 | vol. 12 | e46842 | p. 7

(page number not for citation purposes)


https://www.heighpubs.org/hjcap/apmh-aid1024.php
http://dx.doi.org/10.29328/journal.apmh.1001024
https://europepmc.org/abstract/MED/36339853
http://dx.doi.org/10.3389/fpsyt.2022.1028384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36339853&dopt=Abstract
https://www.jmir.org/2021/1/e17740/
http://dx.doi.org/10.2196/17740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33410762&dopt=Abstract
https://doi.org/10.1145/3411764.3445387
http://dx.doi.org/10.1145/3411764.3445387
http://dx.doi.org/10.1097/MOP.0000000000000854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31789977&dopt=Abstract
http://dx.doi.org/10.1177/1077801219875821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32998673&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph15112471
http://dx.doi.org/10.3390/ijerph15112471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30400659&dopt=Abstract
https://informatics.bmj.com/content/23/3/620
http://dx.doi.org/10.14236/jhi.v23i3.853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28059696&dopt=Abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0261304
http://dx.doi.org/10.1371/journal.pone.0261304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35771768&dopt=Abstract
https://europepmc.org/abstract/MED/32720253
http://dx.doi.org/10.1007/s11904-020-00524-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32720253&dopt=Abstract
https://www.jmir.org/2018/12/e12244/
http://dx.doi.org/10.2196/12244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30563811&dopt=Abstract
http://dx.doi.org/10.1016/j.eurpsy.2015.09.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26512450&dopt=Abstract
https://europepmc.org/abstract/MED/25642408
https://europepmc.org/abstract/MED/25642408
http://dx.doi.org/10.1007/s40429-014-0029-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25642408&dopt=Abstract
https://www.usenix.org/conference/soups2019/presentation/frik
https://www.washingtonpost.com/lifestyle/2018/12/12/dear-tech-companies-i-dont-want-see-pregnancy-ads-after-my-child-was-stillborn/
https://www.washingtonpost.com/lifestyle/2018/12/12/dear-tech-companies-i-dont-want-see-pregnancy-ads-after-my-child-was-stillborn/
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.787162
http://dx.doi.org/10.3389/fpsyg.2021.787162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34966336&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.938965/full
http://dx.doi.org/10.3389/fpsyg.2022.938965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35874342&dopt=Abstract
http://dx.doi.org/10.48340/ecscw2022_n05
https://doi.org/10.1145/3517428.3544798
http://dx.doi.org/10.1145/3517428.3544798
http://dx.doi.org/10.1016/j.anclin.2021.08.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34776109&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph192114279
http://dx.doi.org/10.3390/ijerph192114279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36361166&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Abdulai et a

38.

39.

40.

41.

42.

43.

45,

46.

47.

Goldenson J, Brodsky SL, Perlin ML. Trauma-informed forensic mental health assessment: practical implications, ethical
tensions, and alignment with therapeutic jurisprudence principles. Psychol Public Policy Law 2022;28(2):226-239 [doi:
10.1037/law0000339]

Kelly S, Lauren B, Nguyen K. Trauma-informed web heuristics for communication designers. New York, NY, United
States: Association for Computing Machinery; 2021 Presented at: SIGDOC '21: The 39th ACM International Conference
on Design of Communication; October 12 - 14, 2021; Virtual Event, USA p. 172-176 [doi: 10.1145/3472714.3473638]
Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander L, et al. Updated methodological guidance for the
conduct of scoping reviews. JBI Evid Synth 2020;18(10):2119-2126 [FREE Full text] [doi: 10.11124/JBIES-20-00167]
[Medline: 33038124]

PetersMDJ, Marnie C, Colquhoun H, Garritty CM, Hempel S, Horsley T, et a. Scoping reviews: reinforcing and advancing
the methodol ogy and application. Syst Rev 2021;10(1):263 [ FREE Full text] [doi: 10.1186/s13643-021-01821-3] [Medline:
34625095]

Bucci S, Schwannauer M, Berry N. The digital revolution and itsimpact on mental health care. Psychol Psychother
2019;92(2):277-297 [doi: 10.1111/papt.12222] [Medline: 30924316]

Pollock D, DaviesEL, PetersMDJ, Tricco AC, Alexander L, Mclnerney P, et al. Undertaking a scoping review: a practical
guidefor nursing and midwifery students, clinicians, researchers, and academics. JAdv Nurs 2021;77(4):2102-2113 [FREE
Full text] [doi: 10.1111/jan.14743] [Medline: 33543511]

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-SCR): checklist and explanation. Ann Intern Med 2018;169(7):467-473 [FREE Full text] [doi: 10.7326/M 18-0850]
[Medline: 30178033]

Ora R, Coohey C, Zarei K, Conrad A, Nielsen A, Wibbenmeyer L, et al. Nationwide efforts for trauma-informed care
implementation and workforce development in healthcare and related fields: a systematic review. Turk J Pediatr
2020;62(6):906-920 [FREE Full text] [doi: 10.24953/turkjped.2020.06.002] [Medline: 33372429]

Bakker A, Riper H, OIff M. E-health applicationsin thefield of traumatic stress. Eur J Psychotraumatol 2020;11(1):1762317
[FREE Full text] [doi: 10.1080/20008198.2020.1762317] [Medline: 33224445]

Philippe TJ, Sikder N, Jackson A, Koblanski ME, Liow E, Pilarinos A, et a. Digital health interventions for delivery of
mental health care: systematic and comprehensive meta-review. IMIR Ment Health 2022;9(5):€35159 [FREE Full text]
[doi: 10.2196/35159] [Medline: 35551058]

Abbreviations

JBI: JoannaBriggs Institute

PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-analyses extension for scoping
review

PTSD: posttraumatic stress disorder

Edited by A Mavragani; submitted 28.02.23; peer-reviewed by M Berube, D Bullard, N Mungoli; commentsto author 07.04.23; revised
version received 28.04.23; accepted 17.05.23; published 23.06.23

Please cite as:

Abdulai AF, Naghdali H, Tekie Ghirmay E, Adam F, Bawafaa E

Trauma-Informed Carein Digital Health Technologies: Protocol for a Scoping Review
JMIR Res Protoc 2023;12: 46842

URL: https.//mww.researchprotocols.org/2023/1/e46842

doi: 10.2196/46842

PMID:

©Ahdul-Fatawu Abdulai, Hasti Naghdali, Eden Tekie Ghirmay, Fuseini Adam, Eunice Bawafaa. Originaly published in IMIR
Research Protocoals (https.//www.researchprotocols.org), 23.06.2023. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in IMIR Research Protocoals, is properly
cited. The complete bibliographic information, a link to the original publication on https.//www.researchprotocols.org, as well
as this copyright and license information must be included.

https://www.researchprotocols.org/2023/1/e46842 JMIR Res Protoc 2023 | vol. 12 | e46842 | p. 8

(page number not for citation purposes)


http://dx.doi.org/10.1037/law0000339
http://dx.doi.org/10.1145/3472714.3473638
https://journals.lww.com/jbisrir/Fulltext/2020/10000/Updated_methodological_guidance_for_the_conduct_of.4.aspx
http://dx.doi.org/10.11124/JBIES-20-00167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33038124&dopt=Abstract
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-021-01821-3
http://dx.doi.org/10.1186/s13643-021-01821-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34625095&dopt=Abstract
http://dx.doi.org/10.1111/papt.12222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30924316&dopt=Abstract
https://europepmc.org/abstract/MED/33543511
https://europepmc.org/abstract/MED/33543511
http://dx.doi.org/10.1111/jan.14743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33543511&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/M18-0850?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
http://www.turkishjournalpediatrics.org/abstract.php?id=2230
http://dx.doi.org/10.24953/turkjped.2020.06.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33372429&dopt=Abstract
https://europepmc.org/abstract/MED/33224445
http://dx.doi.org/10.1080/20008198.2020.1762317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33224445&dopt=Abstract
https://mental.jmir.org/2022/5/e35159/
http://dx.doi.org/10.2196/35159
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35551058&dopt=Abstract
https://www.researchprotocols.org/2023/1/e46842
http://dx.doi.org/10.2196/46842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

