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Abstract

Background: Artificial intelligence (AI) and digital health technological innovations from startup companies used in clinical
practice can yield better health outcomes, reduce health care costs, and improve patients' experience. However, the integration,
translation, and adoption of these technologies into clinical practice are plagued with many challenges and are lagging. Furthermore,
explanations of the impediments to clinical translation are largely unknown and have not been systematically studied from the
perspective of AI and digital health care startup founders and executives.

Objective: The aim of this paper is to describe the barriers to integrating early-stage technologies in clinical practice and health
care systems from the perspectives of digital health and health care AI founders and executives.

Methods: A stakeholder focus group workshop was conducted with a sample of 10 early-stage digital health and health care
AI founders and executives. Digital health, health care AI, digital health–focused venture capitalists, and physician executives
were represented. Using an inductive thematic analysis approach, transcripts were organized, queried, and analyzed for thematic
convergence.

Results: We identified the following four categories of barriers in the integration of early-stage digital health innovations into
clinical practice and health care systems: (1) lack of knowledge of health system technology procurement protocols and best
practices, (2) demanding regulatory and validation requirements, (3) challenges within the health system technology procurement
process, and (4) disadvantages of early-stage digital health companies compared to large technology conglomerates.
Recommendations from the study participants were also synthesized to create a road map to mitigate the barriers to integrating
early-stage or novel digital health technologies in clinical practice.

Conclusions: Early-stage digital health and health care AI entrepreneurs identified numerous barriers to integrating digital
health solutions into clinical practice. Mitigation initiatives should create opportunities for early-stage digital health technology
companies and health care providers to interact, develop relationships, and use evidence-based research and best practices during
health care technology procurement and evaluation processes.
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Introduction

Background
Emergent technologies in health care, such as digital health care
technologies and artificial intelligence, have changed and shaped
clinical care for patients by filling gaps in the current health
care delivery system. One primary driver for the digitization of
health care is early-stage digital health care startups [1].
Early-stage digital health companies are typically new or
emerging startup business ventures that solve small and
overlooked problems in the health care ecosystem or disrupt
the health care market with innovative solutions and reach
underserved markets [2]. Some of the most innovative
technologies emerge from early-stage digital health technology
and AI startup companies [3]. For example, the National
Basketball Association, the second largest professional sports
league in the United States, used Oura Health, which at the time
was a company with Series A financing. Specifically, they used
Oura Health's “Oura Ring,” a health-tracking device that
provides interesting data, particularly for monitoring
physiological information and early COVID-19 illness detection
monitoring services during the 2020 season [4,5]. This
technology was critical for maintaining player safety and
keeping the National Basketball Association season going during
the COVID-19 pandemic, preserving roughly US $10 billion
in revenue [6].

Early-stage digital health companies, often referred to as
“startups,” which produce advanced technological solutions
such as artificial intelligence (AI), machine learning, and digital
health interventions, pass through different critical development
stages [7]. Currently, the essential steps in the transition from
a nascent startup to an organization capable of sustained and
profitable growth are not readily apparent [8]. In Figure 1, the

stages are identified for a typical early-stage digital health
company. The stages that are displayed correspond to the
regulatory and health care system integration that is appropriate
to them and are frequently overlapping. A digital health
company's ability to lay the foundation for product development,
regulation, and health care system partnerships and integration
during the early-stage period dramatically influences the
company's success.

Despite the importance of health care systems' relationships to
early-stage digital health companies, partnerships integrating
machine learning, AI or digital health care technologies into
clinical practice are plagued with many challenges and thus are
generally slow, preventing implementation in places where it
could be most beneficial [9]. For example, health care
technology procurement—defined as the process by which
health care systems and organizations evaluate and purchase
innovative digital health technologies, goods, devices, or
services from external companies—can delay the timely
integration and rapid adoption of technology in clinical practice
[10]. Moreover, clinicians, patients, payers, and regulators often
mention that inconsistent data on technology effectiveness,
limited evidence on clinical validation, and the impact of digital
health on the overall health ecosystem are the main reasons
behind the slow adoption and integration of these technologies
in clinical practice [11]. However, explanations for the slow
and limited adoption and integration of digital technologies
have been largely speculative and, to our knowledge, have not
been systematically studied and are thus largely unknown. This
is especially true from the vantage point of early-stage digital
health companies, which face unique challenges in getting their
products into health systems, compared to larger health care
technology companies and, thus, are unable to sell directly to
health organizations [12].

Figure 1. Progression of early-stage digital health and health care artificial intelligence startup funding, regulation, and integration into clinical practice.
FDA: Food and Drug Administration.
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Objectives
The aim of the study was to describe the barriers to integrating
early-stage digital health technologies in clinical practice and
to suggest intervention and education strategies to mitigate the
barriers. This is a pressing issue, as many patients cannot wait
long periods for the necessary technologies to be adopted in
their city or town. Although many early-stage digital health
technology companies bring exciting innovations to clinical
care, there are significant barriers to integrating these
technologies into clinical practice and health care systems
[13-17]. In addition, the needs and perspectives of early-stage
digital health and health care AI entrepreneur stakeholders are
not always considered in health care technology research,
resulting in the lack of information available for both early-stage
digital health technology companies and health care institutions
[2].

Previous reviews and studies highlighted the limitations in the
quality of literature on the consumer aspect of digital health
technologies, insights into entrepreneurial orientation and
motivation, and the perspectives of founders or entrepreneurs
[2,11,18]. The aim of the study was to describe the barriers to
integrating early-stage digital health and AI technologies in
clinical practice and health care systems by engaging
stakeholders in current companies going through these critical
development stages. As stakeholder engagement can improve
research quality and relevance, we felt they were the ideal target
sample for our first foray into this line of research [19].

Methods

Study Design
An exploratory, descriptive, qualitative study was conducted
using a stakeholder focus group workshop design on early-stage
digital health and health care AI entrepreneurs who are leaders
of companies that develop digital health technologies [20]. A
stakeholder focus group workshop was chosen as an appropriate
data-collection tool because focus groups bring study
participants to discuss a topic on facilitating trends and
identification of critical problems, solutions, and experiences,
allowing their specific perspectives and insights to emerge [21].

Thus, a stakeholder focus group workshop is a practical way to
collect information from stakeholders, encouraging group
interactions. This design provides in-depth insight into
under-researched areas by interviewing stakeholders and experts
to give an in-depth description.

We conducted a stakeholder focus group workshop facilitated
by the principal investigator and two trained assistants, which
lasted approximately 65 minutes [22]. All discussions were
audio recorded. The focus group consisted of early-stage digital
health and health care AI entrepreneurs to understand their
perspectives on the integration of their technology solutions
into clinical practice and to assess the barriers and facilitators
in the integration of early-stage digital health innovations into
clinical practice. We synthesized the participants'
recommendations from these learnings to create a road map to
mitigate the barriers to integrating early-stage or novel digital
health technologies in clinical practice.

Recruitment and Screening
The participants were recruited for the workshops using
snowball and convenience sampling [19]. First, they were
invited from a convenience sample of entrepreneurs in the
population available to the researcher. They were then asked to
identify other members of their network who might be interested
in participating in the study. Sampling continued until data
saturation, which occurred with a sample size of 10 individuals
[23]. To ensure that all participants had the same background,
we focused on digital health technologies for cardiovascular
medicine [24]. Inclusion criteria for this research study were as
follows: (1) English speaking; (2) 18 years of age or older; (3)
founder, chief executive officer, or digital health entrepreneur;
and 4) leader of a digital health solution for cardiovascular
medicine.

Workshop Procedure
Participants who confirmed participation in the workshop had
to sign an informed consent form. At the start of the workshop,
the principal investigator gave an evidence presentation to
ensure that the stakeholders were familiarized with consistent
information about the workshop. Evidence presentations are
used in expert elicitations to capture and present all pertinent
information that stakeholders rely on to formulate their opinion
[25]. The evidence presentation included a brief introduction
to the area of inquiry for the evaluation [26].

We aimed to optimize internal validity by providing access to
the current data so the stakeholder could form opinions based
on their different expertise and experiences. Optimizing internal
validity was necessary to maintain the rigor of qualitative
research and ensure the research results were trustworthy and
credible. The presentation offered basic definitions of health
care innovation integration, product definitions, summarized
statistics, and provided an overview of the current state of the
early-stage innovations integration into clinical practice [27-29].
The workshop was approximately 65 minutes and was facilitated
by the principal investigator. The stakeholders were asked to
discuss barriers related to the rapid integration of their
early-stage digital health solutions into clinical health care
systems and operations. To account for social desirability bias,
defined as “the tendency of research subjects to choose
responses they believe are more socially desirable or acceptable
rather than choosing responses that are reflective of their true
thoughts or feelings,” the participants shared their opinions
privately by writing in a notebook in addition to verbally in the
group discussion [29,30].

Data Collection and Analysis
Data collection consisted of the participants listing barriers to
integrating their products into clinical practice in a written
notebook and the audio recording of the discussion. Using Braun
and Clarke's inductive thematic analysis approach, we analyzed
the transcripts and used NVivo 12 (QSR International) to
organize, query, and explore data for thematic convergence
[19]. The research team first transcribed the audio recordings
verbatim. After transcription, the study team, consisting of 3
individuals, independently reread the transcripts with the audio
recording to verify transcription accuracy and familiarize
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themselves with the qualitative data. In cases where there was
disagreement, the study team listened to the audio recording
together to finalize the accuracy of the transcribed content. Once
transcription was complete, the study team generated four
overarching themes of barriers based on repetition and patterns
producing the results. Data were analyzed until we reached data
saturation [23].

Ethical Considerations
The stakeholders were informed orally during the workshop
and in writing about the study's objective, privacy
considerations, and voluntary participation. The participants'
notebooks and audio and transcribed discussions were kept
private, and their documents remained anonymous. The research
group collected written informed consent.

Results

Participant Characteristics
To provide insight into the unique challenges faced by
early-stage digital health and health care AI entrepreneurs, we
conducted a multidisciplinary stakeholder workshop with 10
participants (n=4, 40% female and n=6, 60% male participants)
representing the following groups of stakeholders: digital health
entrepreneurs (4/10, 40%), health care AI entrepreneurs (4/10,
40%), a digital health entrepreneur turned venture capitalist
(1/10, 10%), and a physician and digital health entrepreneur
(1/10, 10%). Table 1 describes the participants in the workshop
focus group.

Table 1. Description of stakeholder participants in the workshop focus group (n=10).

Value, n (%)Description of participantsStakeholder

4 (40)Founder or chief executive officer of a preprofit company with a digital health
solution for cardiovascular medicine

Digital health entrepreneurs

4 (40)Founder or chief executive officer of the preprofit company with an AI health
solution for cardiovascular medicine

Health care AIa entrepreneurs

1 (10)Previous founder of preprofit company with a digital health solution for cardio-
vascular medicine turned venture capitalist (funder)

Digital health entrepreneur turned venture capitalist

1 (10)Physician and current founder of a company with an AI health solution for car-
diovascular medicine

Physician and digital health entrepreneur

aAI: artificial intelligence.

Themes and Barriers to Integrating Early-Stage or
Novel Digital Health Technologies in Clinical Practice
and Health Care Systems
Based on the written list in the notebooks and the transcribed
discussion, we identified the following four overarching
categories, as well as numerous sub-barriers, in the integration
of early-stage or novel digital health technologies in clinical

practice and health care systems: (1) lack of knowledge on
health care system technology procurement protocols and best
practices, (2) demanding regulatory and validation requirements,
(3) challenges within the health care system technology
procurement process, and (4) disadvantages of early-stage digital
health companies compared to large technology conglomerates,
as displayed in Table 2. Below, we provide a summary of each
category of barriers, reported thematically in four overarching
categories, followed by exemplifying quotes.
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Table 2. List of barriers of digital health and health care AIa in integration of their innovations into clinical health care systems and operation from the
workshop.

BarriersThemes

Knowledge on health care systems'
technology procurement process

• Lack of knowledge on health care systems' technology procurement protocols
• Limited access to best practices and strategies for successful technology procurement
• Venture funding leads more companies to sale directly to employers
• Lack of awareness on how to reach and educate providers on product offerings

Digital health innovations from large
technology companies

• Competing with large technology companies
• Lack of large marketing departments
• Lack of broad network of connections in comparison to larger companies
• Lack of networking and financial resources in comparison to larger companies

Demanding regulatory and validation
requirements

• Strenuous regulatory, validation, and technology evaluation evidence required from health care systems
• Lack of funding for randomized controlled trials
• Inappropriate existing study design to evaluate digital health innovations
• Inability to publish study results in academic journals and other peer review mediums due to proprietary

concerns
• Lack of ability to explain AI algorithms

Success in health care systems' technolo-
gy procurement

• Limited information and uniformity on the health care procurement process
• Lengthy sales cycle
• Strenuous marketing and networking process
• Lack of transparency on who the decision maker is
• Lack of funding to attend conference trade shows
• Limited resources to support a health care pilot that demonstrates financial and clinical ROIb

aAI: artificial intelligence.
bROI: return on investment.

Lack of Knowledge on Health Care Systems'
Technology Procurement Protocols and Best Practices
The stakeholders expressed deficiencies in their knowledge of
the health care sales cycle and implementation process of digital
technologies into clinical practice. All members of the group
mentioned there is limited information and uniformity on the
health care procurement process. They argued that each client
and clinical health care organization, system, or physician has
a unique process for vendor purchasing and selection.
Furthermore, they stated the knowledge on how to sell into a
particular health organization is derived from best practices of
colleagues and members of their professional network. Overall,
all members of the group highlighted the difficulty of selling
health innovations due to the lack of knowledge on the process.

It is an extremely complicated and frustrating process.
Each client and clinical healthcare organization,
system and/or physician has a unique process for
vendor purchasing and selection. We have to learn
them all. [Participant B; digital health entrepreneur]

Demanding Regulatory and Validation Requirements
The participants raised concerns about the strenuous regulatory,
validation, and technology evaluation evidence that is required
for their products to be used in clinical settings. Randomized
controlled trials are the golden standard and oftentimes are the
inappropriate study design for the evaluation of digital health
innovations. When asked about their preferred methodology
and validation processes and procedures for evaluating their
technologies, the participants' answers varied. All of them shared
and expressed confusion and frustration toward the challenges

in the evaluation of digital health solutions. Only 2 participants
stated they published study results in academic journals and
other peer-reviewed mediums. The participants with AI solutions
shared that potential clients require extensive detailed
information on the back end of how their technology functions,
especially products that have AI-driven decision-making
capabilities. Explainability versus accuracy is a debate the
entrepreneurs have with their teams constantly. To summarize,
they are not sure if health care systems would prefer simpler
AI innovations that are less accurate or complex AI innovations
with high accuracy and low explainability.

Early-stage startups are severely disadvantaged. We
have research that supports our product's usability,
effectiveness, and safety, but it seems that everyone
wants RCTs (randomized controlled trials). RCTs are
extremely expensive. It is like a cost-benefit. If the
benefit cannot keep up with the cost, our products
will not be implemented into the practice. [Participant
A; digital health entrepreneur]

I've chaired medical device committees in various
healthcare entities for many years. It sadly depends
on the system. My current hospital prefers results
from randomized control trials. My previous hospital
relied on patient/provider testimonies and user
research feedback to evaluate if we should buy a
product. Large tech companies have 200 people in
their sales, research and product development teams,
who can find this info out. [Participant P; physician
and digital health entrepreneur]
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Challenges Within the Health System Technology
Procurement Process
The participants were asked to name the top 3 health care system
technology procurement barriers experienced by early-stage
health care technology entrepreneurs. The overall response to
this question was remarkable. Six (60%) participants commented
on the length of the sales cycle. The average length of the sale
cycle in the group was 13 months. A small minority of the
participants indicated the marketing and networking process as
one of the biggest hurdles. Surprisingly, all participants
mentioned that the top barrier was lack of information on the
appropriate decision maker and process. In the group, the most
used strategy to connect with decision makers at hospital and
health care systems was to cold-call each department and ask
for a referral and contact information of specific personnel.

It's hard to find the right person to talk to. We have
limited resources and, frankly, time. It is important
to speak directly with a decisionmaker. The problem,
though, is without a connection from my network, it
is tough to reach out to them. The decision-maker
varies depending on the organization. [Participant D;
health AI entrepreneur]

Disadvantages of Early-Stage Digital Health
Companies Compared to Large Technology
Conglomerates
All participants were confident in large health care technology
companies' role in the unique challenges of integrating their
products into clinical practice. The participants identified
numerous barriers, listed in Table 1, most notably, health care
organization preference for large technology companies and
uneven competition as well as funding barriers. Large
technology companies and conglomerates have comprehensive
marketing departments and more capabilities to hire the best
health care enterprise sales talent in comparison to smaller
companies.

Because of the unique nature of healthcare sales
cycles, [digital health entrepreneurs] are
recommended to raise more funding dollars at the
early stage than other venture-backed technology
companies. Basically, successfully integrating new
technologies relies on the early-stage startup's
availability to segment sufficient marketing dollars
for the entire length of the sale process. [Participant
E; digital health entrepreneur turned venture capitalist]

Discussion

Principal Findings
The results of our study highlighted the barriers facing the
integration of early-stage digital health innovations into clinical
practice and health care systems. We identified 4 areas of
barriers, as follows: lack of knowledge on health care systems'
technology procurement protocols and best practices, demanding
regulatory and validation requirements, challenges within the
health care systems' technology procurement process, and
disadvantages of early-stage digital health companies compared
to large technology conglomerates.

Lack of Digital Health Validation and Evidence
It remains an industry-wide challenge to evaluate digital health
solutions and provide credible evidence, hindering adoption
and widespread use in health care [12]. There needs to be more
widely available clinical efficacy data on digital health care
products available to clinical providers. Existing methodologies
used in standard regulatory bodies and health care technology
assessment standards are not equipped to evaluate sophisticated
AI health care solutions [31,32]. In addition, there is not a
uniform assessment of health care technology products with AI
capabilities [33]. Boni [34] recommended emerging digital
health organizations to formulate integrated multidisciplinary
commercialization teams responsible for addressing the
multidimensional value proposition across the company's life
cycle. This team would focus on external reporting to regulatory
bodies and clinical providers, which need information on the
company's technology, business, marketing, reimbursement,
and product offerings. Previous studies have shown that
continuous advances in digital health, especially products with
AI capabilities, can increase care efficiency and decrease
operative time. However, complex AI algorithms and
innovations sacrifice transparency and interpretability for
prediction accuracy, and little is known about the process of
value cocreation enabled by health care AI. Baxter et al [35]
concluded that the successful implementation of algorithms in
clinical practice requires algorithm predictions to create a large
impact on patient care and provide results that clinicians can
interpret quickly and correctly [35]. We found similar findings
in the health care systems' procurement category. Our study
participants clarified that demonstrating financial and clinical
feasibility in a manner that is easily interpretable by clinicians
was their top priority. Further research is needed to create best
practices for AI-related health care technology assessment and
integration into clinical practice.

Early-Stage Digital Health Startup Financing
Digital health innovations and artificial intelligence in health
care are financed by venture capital and debt. Venture capital
firms and startup friendly banks provide the majority of the
financing for early-stage startup companies [36,37]. Continued
funding for the lifecycle of the company is contingent on
performance and follow on investment. Thus, capital investment
decisions affect the companies' innovation plans, market
definition, and, ultimately, products and overall existence of
the firm [38]. This was demonstrated recently in the crisis facing
Silicon Valley Bank (SVB) Financial Group, which provided
venture debt and other types of financing to early-stage
companies. Venture capital firms shaped the future of digital
health care innovation through the investment choices of the
types of early-stage companies selected to receive funding. The
year 2020 had the highest amount of venture funding in health
care reported, with over US $14 billion invested across 440 US
digital health companies [39]. There were also numerous initial
public offerings and mergers and acquisitions, with digital
cardiovascular health having the most activity.

All the early-stage health care technology entrepreneurs in the
workshop alluded to their current funding status or aspiration
of funding as the key driver to their choice to integrate their
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products into health care systems. Helminen et al [38] analyzed
a database of health care AI companies from open web-based
sources to determine the factors that correlate with the amount
of venture capital funding raised from various AI health care
startups. Digital health innovations that employed AI solutions
in clinical practice received a decrease in funding compared to
other consumer-facing companies. Their results were consistent
with this study's findings, suggesting there is a significant
connection between funding and choice of business model and
how digital health companies decide to acquire customers.

Competitive Landscape: Early-Stage Digital Health
Versus Technology Conglomerates
Early-stage companies need more financial resources for robust
health care enterprise sales and marketing departments [40].
Study participants listed the lack of mutual social connections,
networking opportunities, as well as personnel and financial
resources for preprocurement engagement as the top
disadvantages early-stage companies must combat in comparison
to their larger competitors. Oftentimes, early-stage health care
technology companies may have superior technology offerings
compared to the larger companies [40]. Larger companies have
a fixed network of medical professionals and marketing teams
made up of many employees. These companies can break
through the market and sell their new technologies into clinical
practice with ease.

Due to the unique nature of health care sales cycles, digital
health entrepreneurs are recommended to raise more funding
dollars than other venture-backed technology companies. In
other words, successfully integrating new technologies into
clinical practice relies on the early-stage startup's availability
to segment sufficient marketing dollars for the entire length of
the sale process [38]. Many digital health entrepreneurs are
shifting to direct-to-consumer and direct-to-employer payment
models instead of setting up direct revenue models with health

care systems due to the barriers addressed above [41].
Early-stage digital health companies produce innovations crucial
to clinical patients and workflows, but unless they are assisted
to mitigate the barriers to health care system integration, they
will choose to focus on direct-to-patient care models. Investment
trends can therefore be concerning for future clinical practice
digital health innovations [42].

Recommendations to Mitigate Barriers to the Rapid
Integration of Early-Stage Digital Health and AI
Technologies Into Clinical Practice
To mitigate the barriers early-stage digital health and health
care AI entrepreneurs experience when integrating technologies,
we provide the following road map and recommendations (Table
3). First, provide continuing education opportunities on the
health care technology procurement process for digital health
entrepreneurs and create continuing education opportunities for
health care providers and systems on the innovations from early
digital health companies. Health providers and systems do not
always have access to the most up-to-date and informative
real-world evidence and market research, making it difficult for
them to be aware of the newest health care technologies on the
market [11]. This problem only escalates because digital health
entrepreneurs are not aware of the desired validation studies
needed for health care systems to evaluate their products. This
lack of consistent data from digital health efficacy studies and
research leads to problems in the health care technology
procurement process. To combat this, we recommend educating
the providers and early-stage health care technology companies
on the process of health technology validation by allowing
transparent, accurate, and readily available research.
Specifically, we aim to assist parties or committees of health
care institutions in better educating both the providers and
earthy-stage tech companies to help bridge the very problematic
communication gap between the two.
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Table 3. Recommendations and road map to mitigate the barriers to integrating early-stage or novel digital health technologies in clinical practice.

RecommendationsThemes and barriers

Knowledge on health care systems' technology procurement

Lack of knowledge on health care system technology
procurement protocols and best practices

• Continuing education for digital health entrepreneurs, health care providers, and
systems on innovations and the health care technology procurement process

Large technology companies' digital health innovations

Disadvantages of early-stage digital health companies
compared to large technology conglomerates

• Special activation and initiatives to support early-stage startup health care procure-
ment processes

Demanding regulatory and validation requirements

Demanding regulatory and validation requirements • Improving research and best practices on integrating digital health technologies into
clinical practice

Health care systems' technology procurement barriers by early-stage health care technology entrepreneurs

Challenges within the health care system technology
procurement process

• Creation of opportunities for early digital health technology companies, venture
capitalists, as well as health care providers and systems to interact and develop rela-
tionships

Creation of new health technology departments in medical systems with the following
roles:

Lack of bandwidth at health care systems to properly
evaluate digital innovations

• Chief Information Officer
• Chief Research Information Officer
• Chief Clinical Information Officer

Second is the creation of opportunities for early digital health
technology companies, venture capitalists, health care providers,
health care systems, regulatory boards, and insurance companies
to interact and develop relationships. As more early-stage
companies decide to raise external funding, and as the number
and size of digital health deals increase yearly, it is possible
that uneven funding and regulatory patterns can alter the
development of digital innovations for clinical use [42]. Those
who fund, regulate, and purchase digital and AI health care
innovations strongly influence which types of products and
algorithms will be used in clinical practice [43].

It is clear from our investigation that there is a critical need for
investors, payers, health care organizations, regulatory boards,
and technology stakeholders to collaborate and strategize on
the best processes to improve digital health care technology
integration into clinical practice. An example of this type of
collaboration can be found in Germany through the Digital
Health Applications (DiGA) Act. Insured patients are entitled
to be provided with DiGA, which can be prescribed by doctors
and psychotherapists and are reimbursed by the health insurance
fund [44]. In addition, digital health companies around the world
can apply online for a fast-track listing of their DiGA at the
Federal Institute for Drugs and Medical Devices in Germany
and will receive 12 months funding with full access and
reimbursement.

Limitations
While our study provided valuable insight into early-stage
technology integration in clinical practice, this study has several
limitations. The small sample size in comparison to other study
designs such as surveys might prevent generalizability of the
study results into other contexts. Furthermore, the sampling
method of targeting leaders of preprofit companies with a digital

health solution for cardiovascular medicine may offer limited
generalizability to the entire AI and digital health care
technology community. Additionally, it is possible that some
early-stage digital health and the health care AI entrepreneur
groups may have created an atmosphere where participants did
not feel comfortable expressing proprietary information such
as sales strategies focusing on the barriers. Different
entrepreneur stakeholders might have produced the same or
different themes, although thematic saturation was noted and
reached [23].

Conclusions
We found that the barriers to implementing health care
technologies into clinical practice are vast. Based on the
narratives of early-stage digital health and health care AI
entrepreneur stakeholders, it is apparent that these barriers
prevent patients and providers from having access to the newest
technologies in clinical practice. Health care and clinical care
structures are failing to catch up with the rapid progress of the
health care AI and digital medicine technology industry [45].
With the rise of new digital health and AI technologies such as
generative AI, ChatGPT, and wearable health care technologies,
there needs to be a comprehensive and cohesive framework to
evaluate their safety and effectiveness and integrate them into
clinical care. The barriers that early-stage health care technology
entrepreneurs face must be mitigated for these innovations to
have their true impact so that they improve clinical care delivery
and patient outcomes. This research uncovered a range of
problems in the rapid integration of emerging digital health and
AI innovations into clinical care. However, there is not enough
supporting research in this arena. Future research should explore
best practices and strategies for successful digital health and AI
technology integration into clinical care, focusing on their
impact on patient outcomes and cost reduction.

J Med Internet Res 2023 | vol. 25 | e32962 | p. 8https://www.jmir.org/2023/1/e32962
(page number not for citation purposes)

Olaye & SeixasJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


Acknowledgments
IMO thanks Iyore N. Olaye, for her helpful feedback on the Early-Stage Digital Health Startup Financing section based on her
significant expertise as an executive in various startups and investment firms. This research was supported by funding from the
National Institutes of Health (T32-HL135465-03, K01HL135452, and R01HL152453). The funding sources had no role in the
study's design, conduct, or analysis, or in the decision to submit the manuscript for publication

Authors' Contributions
IMO: ideation, design, conceptualization, methodology, analysis, and interpretation. All authors met the ICMJE criteria for
authorship, contributed equally to the subsequent preparation of the manuscript, wrote the initial draft, critically reviewed the
manuscript, and reviewed and accepted the final version of the manuscript.

Conflicts of Interest
None declared.

References

1. Rinsche F. The role of digital health care startups. University of Bayreuth. URL: https://epub.uni-bayreuth.de/3456/1/
Kap%2011%20Rinsche%20-%20Digital%20Health%20Startups.pdf [accessed 2022-11-14]

2. Chakraborty I, Ilavarasan PV, Edirippulige S. Health-tech startups in healthcare service delivery: A scoping review. Soc
Sci Med 2021 Jun;278:113949. [doi: 10.1016/j.socscimed.2021.113949] [Medline: 33901972]

3. Sadiku MNO, Akhare YP, Musa SM. Emerging technologies in healthcare: A tutorial. IJASRE 2019;5(7):199-204 [FREE
Full text] [doi: 10.31695/ijasre.2019.33446]

4. Clark NL. The NBA restart: A numbers game. Marriott Student Review 2020;3(4):34 [FREE Full text]
5. Leslie M. COVID-19 fight enlists digital technology: Tracking an elusive foe. Engineering (Beijing) 2020

Oct;6(10):1061-1063 [FREE Full text] [doi: 10.1016/j.eng.2020.08.006] [Medline: 32837755]
6. Cohen AB, Dorsey ER, Mathews SC, Bates DW, Safavi K. A digital health industry cohort across the health continuum.

NPJ Digit Med 2020 May 12;3(1):68 [FREE Full text] [doi: 10.1038/s41746-020-0276-9] [Medline: 32411829]
7. Gaibraith J. The stages of growth. Journal of Business Strategy 1982 Feb;3(1):70-79 [FREE Full text] [doi: 10.1108/eb038958]
8. Picken JC. From startup to scalable enterprise: Laying the foundation. Business Horizons 2017 Sep;60(5):587-595. [doi:

10.1016/j.bushor.2017.05.002]
9. Maddox TM, Rumsfeld JS, Payne PRO. Questions for artificial intelligence in health care. JAMA 2019 Jan 01;321(1):31-32.

[doi: 10.1001/jama.2018.18932] [Medline: 30535130]
10. Miller F, Lehoux P, Peacock S, Rac V, Neukomm J, Barg C, et al. How procurement judges the value of medical technologies:

A review of healthcare tenders. Int J Technol Assess Health Care 2019 Feb 08;35(1):50-55. [doi:
10.1017/s0266462318003756]

11. Mathews SC, McShea MJ, Hanley CL, Ravitz A, Labrique AB, Cohen AB. Digital health: a path to validation. NPJ Digit
Med 2019 May 13;2(1):38 [FREE Full text] [doi: 10.1038/s41746-019-0111-3] [Medline: 31304384]

12. Kelley LT, Fujioka J, Liang K, Cooper M, Jamieson T, Desveaux L. Barriers to Creating Scalable Business Models for
Digital Health Innovation in Public Systems: Qualitative Case Study. JMIR Public Health Surveill 2020 Dec 10;6(4):e20579
[FREE Full text] [doi: 10.2196/20579] [Medline: 33300882]

13. Brahmbhatt DH, Ross HJ, Moayedi Y. Digital Technology Application for Improved Responses to Health Care Challenges:
Lessons Learned From COVID-19. Can J Cardiol 2022 Feb;38(2):279-291 [FREE Full text] [doi: 10.1016/j.cjca.2021.11.014]
[Medline: 34863912]

14. Sheikh A, Anderson M, Albala S, Casadei B, Franklin BD, Richards M, et al. Health information technology and digital
innovation for national learning health and care systems. The Lancet Digital Health 2021 Jun;3(6):e383-e396. [doi:
10.1016/s2589-7500(21)00005-4]

15. Rodriguez-Villa E, Rauseo-Ricupero N, Camacho E, Wisniewski H, Keshavan M, Torous J. The digital clinic: Implementing
technology and augmenting care for mental health. Gen Hosp Psychiatry 2020 Sep;66:59-66 [FREE Full text] [doi:
10.1016/j.genhosppsych.2020.06.009] [Medline: 32688094]

16. Mbunge E, Muchemwa B, Jiyane S, Batani J. Sensors and healthcare 5.0: transformative shift in virtual care through
emerging digital health technologies. Global Health Journal 2021 Dec;5(4):169-177. [doi: 10.1016/j.glohj.2021.11.008]

17. Franck LS, Kriz RM, Rego S, Garman K, Hobbs C, Dimmock D. Implementing Rapid Whole-Genome Sequencing in
Critical Care: A Qualitative Study of Facilitators and Barriers to New Technology Adoption. J Pediatr 2021
Oct;237:237-243.e2 [FREE Full text] [doi: 10.1016/j.jpeds.2021.05.045] [Medline: 34023348]

18. Lyles CR, Adler-Milstein J, Thao C, Lisker S, Nouri S, Sarkar U. Alignment of Key Stakeholders' Priorities for Patient-Facing
Tools in Digital Health: Mixed Methods Study. J Med Internet Res 2021 Aug 26;23(8):e24890 [FREE Full text] [doi:
10.2196/24890] [Medline: 34435966]

19. Jupp V. The SAGE Dictionary of Social Research Methods. Thousand Oaks, California, USA: Sage; 2006.

J Med Internet Res 2023 | vol. 25 | e32962 | p. 9https://www.jmir.org/2023/1/e32962
(page number not for citation purposes)

Olaye & SeixasJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://epub.uni-bayreuth.de/3456/1/Kap%2011%20Rinsche%20-%20Digital%20Health%20Startups.pdf
https://epub.uni-bayreuth.de/3456/1/Kap%2011%20Rinsche%20-%20Digital%20Health%20Startups.pdf
http://dx.doi.org/10.1016/j.socscimed.2021.113949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33901972&dopt=Abstract
https://ijasre.net/index.php/ijasre/article/view/293
https://ijasre.net/index.php/ijasre/article/view/293
http://dx.doi.org/10.31695/ijasre.2019.33446
https://scholarsarchive.byu.edu/marriottstudentreview/vol3/iss4/34/?utm_source=scholarsarchive.byu.edu%2Fmarriottstudentreview%2Fvol3%2Fiss4%2F34&utm_medium=PDF&utm_campaign=PDFCoverPages
https://europepmc.org/abstract/MED/32837755
http://dx.doi.org/10.1016/j.eng.2020.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32837755&dopt=Abstract
https://doi.org/10.1038/s41746-020-0276-9
http://dx.doi.org/10.1038/s41746-020-0276-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32411829&dopt=Abstract
http://www.proquest.com/docview/209888275/citation/31088C6618684DFDPQ/1
http://dx.doi.org/10.1108/eb038958
http://dx.doi.org/10.1016/j.bushor.2017.05.002
http://dx.doi.org/10.1001/jama.2018.18932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30535130&dopt=Abstract
http://dx.doi.org/10.1017/s0266462318003756
https://doi.org/10.1038/s41746-019-0111-3
http://dx.doi.org/10.1038/s41746-019-0111-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304384&dopt=Abstract
https://publichealth.jmir.org/2020/4/e20579/
http://dx.doi.org/10.2196/20579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33300882&dopt=Abstract
https://europepmc.org/abstract/MED/34863912
http://dx.doi.org/10.1016/j.cjca.2021.11.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34863912&dopt=Abstract
http://dx.doi.org/10.1016/s2589-7500(21)00005-4
https://europepmc.org/abstract/MED/32688094
http://dx.doi.org/10.1016/j.genhosppsych.2020.06.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32688094&dopt=Abstract
http://dx.doi.org/10.1016/j.glohj.2021.11.008
https://linkinghub.elsevier.com/retrieve/pii/S0022-3476(21)00496-0
http://dx.doi.org/10.1016/j.jpeds.2021.05.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34023348&dopt=Abstract
https://www.jmir.org/2021/8/e24890/
http://dx.doi.org/10.2196/24890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34435966&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Hunter D, Howes D. Defining Exploratory-Descriptive Qualitative (EDQ) research and considering its application to
healthcare. Defining Exploratory-Descriptive Qualitative (EDQ) research and considering its application to healthcare
2019;4(1) [FREE Full text] [doi: 10.5176/2345-7198_4.1.202]

21. Boaz A, Hanney S, Borst R, O'Shea A, Kok M. How to engage stakeholders in research: design principles to support
improvement. Health Res Policy Syst 2018 Jul 11;16(1):60 [FREE Full text] [doi: 10.1186/s12961-018-0337-6] [Medline:
29996848]

22. Freitas H, Oliveira M, Engineer C, Jenkins M, Popjoy O. The Focus Group, a Qualitative Research Method. Baltimore,
MD, USA: Merrick School of Business, University of Baltimore; 2021.

23. Denzin N, Lincoln Y. The SAGE Handbook of Qualitative Research. Thousand Oaks, California, USA: Sage; 2011.
24. O’Hagan A. Expert Knowledge Elicitation: Subjective but Scientific. The American Statistician 2019 Mar 20;73(sup1):69-81.

[doi: 10.1080/00031305.2018.1518265]
25. Grigore B, Peters J, Hyde C, Stein K. A comparison of two methods for expert elicitation in health technology assessments.

BMC Med Res Methodol 2016 Jul 26;16(1):85 [FREE Full text] [doi: 10.1186/s12874-016-0186-3] [Medline: 27456844]
26. Morgan D, Morgan D, Krueger R. The Focus Group Guidebook. Thousand Oaks, California, USA: Sage; 1998.
27. Mowry E, Bermel R, Williams J, Benzinger T, de Moor C, Fisher E, et al. Harnessing Real-World Data to Inform

Decision-Making: Multiple Sclerosis Partners Advancing Technology and Health Solutions (MS PATHS). Front Neurol
2020;11:632 [FREE Full text] [doi: 10.3389/fneur.2020.00632] [Medline: 32849170]

28. Han Q, Heimerl F, Codina-Filba J, Lohmann S, Wanner L, Ertl T. Visual patent trend analysis for informed decision making
in technology management. World Patent Information 2017 Jun;49:34-42 [FREE Full text] [doi: 10.1016/j.wpi.2017.04.003]

29. Wayman JC. Involving Teachers in Data-Driven Decision Making: Using Computer Data Systems to Support Teacher
Inquiry and Reflection. Journal of Education for Students Placed at Risk (JESPAR) 2005 Jul;10(3):295-308 [FREE Full
text] [doi: 10.1207/s15327671espr1003_5]

30. Grimm P. Social desirability bias. In: Wiley International Encyclopedia of Marketing. New York, US: Wiley; 2010.
31. Harvey HB, Gowda V. How the FDA Regulates AI. Acad Radiol 2020 Jan;27(1):58-61. [doi: 10.1016/j.acra.2019.09.017]

[Medline: 31818387]
32. Alami H, Lehoux P, Auclair Y, de Guise M, Gagnon M, Shaw J, et al. Artificial Intelligence and Health Technology

Assessment: Anticipating a New Level of Complexity. J Med Internet Res 2020 Jul 07;22(7):e17707 [FREE Full text] [doi:
10.2196/17707] [Medline: 32406850]

33. Kukafka R. Digital Health Consumers on the Road to the Future. J Med Internet Res 2019 Nov 21;21(11):e16359. [doi:
10.2196/16359]

34. Boni A. Challenges for Transformative Innovation in Emerging Digital Health Organizations: advocating service design
to address the multifaceted healthcare ecosystem. JCB 2020 Dec 11;25(4):A [FREE Full text] [doi: 10.5912/jcb957]

35. Baxter RD, Fann JI, DiMaio JM, Lobdell K. Digital Health Primer for Cardiothoracic Surgeons. Ann Thorac Surg 2020
Aug;110(2):364-372. [doi: 10.1016/j.athoracsur.2020.02.072] [Medline: 32268139]

36. Adams P. Financing your digital health venture. In: Digital Health Entrepreneurship. Cham, Switzerland: Springer
International Publishing; 2020:59-70.

37. Henderson J. The role of Corporate Venture Capital funds in financing biotechnology and healthcare: differing approaches
and performance consequences. IJTE 2009;2(1):29. [doi: 10.1504/ijte.2009.027544]

38. Halminen O, Tenhunen H, Heliste A, Seppälä T. Factors affecting venture funding of healthcare AI companies. Stud Health
Technol Inform 2019 Jul 04;262:268-271. [doi: 10.3233/SHTI190070] [Medline: 31349319]

39. DeSilva J. 2020 Market insights report: Chasing a new equilibrium. Rock Health. 2020. URL: https://rockhealth.com/
reports/2020-market-insights-report-chasing-a-new-equilibrium/ [accessed 2022-11-14]

40. Freeman J, Engel J. Models of Innovation: Startups and Mature Corporations. California Management Review 2007 Oct
01;50(1):94-119. [doi: 10.2307/41166418]

41. Cohen AB, Mathews SC, Dorsey ER, Bates DW, Safavi K. Direct-to-consumer digital health. The Lancet Digital Health
2020 Apr;2(4):e163-e165. [doi: 10.1016/s2589-7500(20)30057-1]

42. Kesavan P, Dy CJ. Impact of Health Care Reform on Technology and Innovation. Hand Clin 2020 May;36(2):255-262
[FREE Full text] [doi: 10.1016/j.hcl.2020.01.008] [Medline: 32307056]

43. Clark CR, Wilkins CH, Rodriguez JA, Preininger AM, Harris J, DesAutels S, et al. Health Care Equity in the Use of
Advanced Analytics and Artificial Intelligence Technologies in Primary Care. J Gen Intern Med 2021 Oct;36(10):3188-3193
[FREE Full text] [doi: 10.1007/s11606-021-06846-x] [Medline: 34027610]

44. Esser M, Boreham A, Ring C, Schreier J. PNS100 The New Reimbursement Route for Digital Health Applications (DIGA)
in Germany: Critical Appraisal and First Evaluation of the Possible Effect on the German Healthcare System. Value in
Health 2020 Dec;23:S658-S659 [FREE Full text] [doi: 10.1016/j.jval.2020.08.1544]

45. Meskó B, Drobni Z, Bényei É, Gergely B, Győrffy Z. Digital health is a cultural transformation of traditional healthcare.
Mhealth 2017 Sep;3:38-38 [FREE Full text] [doi: 10.21037/mhealth.2017.08.07] [Medline: 29184890]

J Med Internet Res 2023 | vol. 25 | e32962 | p. 10https://www.jmir.org/2023/1/e32962
(page number not for citation purposes)

Olaye & SeixasJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dl6.globalstf.org/index.php/jnhc/article/view/1975
http://dx.doi.org/10.5176/2345-7198_4.1.202
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-018-0337-6
http://dx.doi.org/10.1186/s12961-018-0337-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29996848&dopt=Abstract
http://dx.doi.org/10.1080/00031305.2018.1518265
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-016-0186-3
http://dx.doi.org/10.1186/s12874-016-0186-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27456844&dopt=Abstract
https://doi.org/10.3389/fneur.2020.00632
http://dx.doi.org/10.3389/fneur.2020.00632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32849170&dopt=Abstract
https://www.researchgate.net/publication/316850222_Visual_patent_trend_analysis_for_informed_decision_making_in_technology_management
http://dx.doi.org/10.1016/j.wpi.2017.04.003
https://www.researchgate.net/publication/228339469_Involving_Teachers_in_Data-Driven_Decision_Making_Using_Computer_Data_Systems_to_Support_Teacher_Inquiry_and_Reflection
https://www.researchgate.net/publication/228339469_Involving_Teachers_in_Data-Driven_Decision_Making_Using_Computer_Data_Systems_to_Support_Teacher_Inquiry_and_Reflection
http://dx.doi.org/10.1207/s15327671espr1003_5
http://dx.doi.org/10.1016/j.acra.2019.09.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31818387&dopt=Abstract
https://www.jmir.org/2020/7/e17707/
http://dx.doi.org/10.2196/17707
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32406850&dopt=Abstract
http://dx.doi.org/10.2196/16359
https://web-a-ebscohost-com.ezproxy.med.cornell.edu/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=14628732&AN=148612524&h=vsbeWDrJS6%2b0y8qnUGYhGRZP6bz3yqaD8LpN7hUwxWbBYwJzwbPIU84Zuf0o6ZIB80HFok7gsHvERgEREP8Krg%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d14628732%26AN%3d148612524
http://dx.doi.org/10.5912/jcb957
http://dx.doi.org/10.1016/j.athoracsur.2020.02.072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32268139&dopt=Abstract
http://dx.doi.org/10.1504/ijte.2009.027544
http://dx.doi.org/10.3233/SHTI190070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31349319&dopt=Abstract
https://rockhealth.com/reports/2020-market-insights-report-chasing-a-new-equilibrium/
https://rockhealth.com/reports/2020-market-insights-report-chasing-a-new-equilibrium/
http://dx.doi.org/10.2307/41166418
http://dx.doi.org/10.1016/s2589-7500(20)30057-1
https://europepmc.org/abstract/MED/32307056
http://dx.doi.org/10.1016/j.hcl.2020.01.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32307056&dopt=Abstract
https://europepmc.org/abstract/MED/34027610
http://dx.doi.org/10.1007/s11606-021-06846-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34027610&dopt=Abstract
https://www.valueinhealthjournal.com/article/S1098-3015(20)33800-6/fulltext
http://dx.doi.org/10.1016/j.jval.2020.08.1544
https://doi.org/10.21037/mhealth.2017.08.07
http://dx.doi.org/10.21037/mhealth.2017.08.07
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29184890&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
AI: artificial intelligence
DiGA: Digital Health Applications

Edited by T Leung; submitted 16.08.21; peer-reviewed by D Shaywitz, S Bhattacharjee; comments to author 21.10.21; revised version
received 02.02.22; accepted 25.10.22; published 02.05.23

Please cite as:
Olaye IM, Seixas AA
The Gap Between AI and Bedside: Participatory Workshop on the Barriers to the Integration, Translation, and Adoption of Digital
Health Care and AI Startup Technology Into Clinical Practice
J Med Internet Res 2023;25:e32962
URL: https://www.jmir.org/2023/1/e32962
doi: 10.2196/32962
PMID: 37129947

©Iredia M Olaye, Azizi A Seixas. Originally published in the Journal of Medical Internet Research (https://www.jmir.org),
02.05.2023. 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 the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

J Med Internet Res 2023 | vol. 25 | e32962 | p. 11https://www.jmir.org/2023/1/e32962
(page number not for citation purposes)

Olaye & SeixasJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2023/1/e32962
http://dx.doi.org/10.2196/32962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37129947&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

