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Abstract

Background: Health systems are increasingly looking toward the private sector to provide digital solutions to address health
care demands. Innovation in digital healthislargely driven by small- and medium-sized enterprises (SMES), yet these companies
experience significant barriers to entry, especially in public health systems. Complex and fragmented care models, alongside a
myriad of relevant stakeholders (eg, purchasers, providers, and producers of health care products), make developing value
propositions for digital solutions highly challenging.

Objective: This study aims to identify areas for health system improvement to promote the integration of innovative digital
health technol ogies devel oped by SMEs.

Methods: This paper qualitatively analyzes a series of case studies to identify health system barriers faced by SMEs developing
digital health technologies in Canada and proposed solutions to encourage a more innovative ecosystem. The Women's College
Hospital Ingtitute for Health System Solutionsand Virtual Care established a consultation program for SMEsto help them increase
their innovation capacity and take their ideas to market. The consultation involved the SME filling out an onboarding form and
review of this information by an expert advisory committee using guided considerations, leading to a recommendation report
provided to the SME. This paper reports on the characteristics of 25 SMEswho completed the program and qualitatively analyzed
their recommendation reports to identify common barriers to digital health innovation.

Results: A total of 2 central themes were identified, each with 3 subthemes. First, acommon barrier to system integration was
the lack of formal evaluation, with SMEs having limited resources and opportunities to conduct such an evaluation. Second, the
health system’s current structure does not create incentives for clinicians to use digital technologies, which threatens the
sustainability of SMES' business models. SMEs faced significant challengesin engaging users and payers from the public system
due to perverse economic incentives. Physicians are compensated by in-person visits, which actively works against the goal s of
many digital health solutions of keeping patients out of clinics and hospitals.

Conclusions; There is a significant disconnect between the economic incentives that drive clinical behaviors and the use of
digital technologies that would benefit patients' well-being. To encourage the use of digital health technologies, publicly funded
health systems need to dedicate funding for the evaluation of digital solutions and streamlined pathways for clinical integration.

(JMIR Public Health Surveill 2020;6(4):e20579) doi: 10.2196/20579
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Introduction

Background

Digital technology offers the potentia to efficiently meet the
health care demands of a population growing in both size and
complexity, without sacrificing quality. Administrators and
health organi zations are increasingly seeking technologiesfrom
the private health care market to achieve this aim [1]. Despite
these efforts and accompanying investments|[ 2], health systems
struggle to trandlate innovation into clinical practice [3,4].
Failure to clearly define the health care marketplace and the
parametersfor entry present considerable challengesfor private
sector small- and medium-sized enterprises (SMEs) [5].
Maximizing value in public-private partnerships for digital
health requires motivating the development of innovative
solutions by the private industry, encouraging integration of
those solutions into clinical spaces, and assuring ongoing
refinement of the tools and surrounding clinical models[6].

Driving Innovation in Public Health Systems

Creating an environment in which emerging solutions meet the
needs of a public health system requires that these private
entities devel op sustai nable business model swithin that system
[7]. However, health systems are characterized by complex and
fragmented care models, alongside a myriad of regulatory
models and incentive structures that are often incongruent with
private sector business models [7]. Further, the ability to
demonstrate value to public systems is challenging due to
complex clinical practices, organizational processes, and
provider workflows [8]. The issue of incentives and payment
modelsto support the use of digital toolsthat promote patients
well-being cannot be solved through accel erators and academic
medical centers. If health systems want to increase the use of
digital tools that can reduce the use of health services and
alleviate the burden on acute care facilities, there is a need for
incentive models that support their adoption. Currently, digital
models that rely on clinicians monitoring data are affected
because this model has no economic incentive to encourage the
clinician to participate and incurs afear of liability [9]. Complex
and often conflicting actors in health care (eg, purchasers,
providers, and producers of health care products) make
developing value propositions associated with those products
highly challenging [10]. Electronic health records are atelling
precedent, as health system payers implemented them to solve
issues primarily for the payers, including data collection for
administrators and hilling, at times at the expense of clinician
experience. This has led to feelings of frustration and burnout
associated with their use [11]. Policy makers need to consider
incentive modelsfor innovatorsto develop products that support
direct clinical needs and help solve system problems. Thereis
a recognized need for health systems to align reimbursement,
policies, and infrastructure with the unique care pathways
involving digital health solutions to increase their uptake
[12,13].

Innovation in digital health is largely driven by SMEs, which
include businesses with fewer than 500 employees. SMEs
develop digital technologiesto solve clinical and administrative
problems, with aview of selling them to health organizations,
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public and private health system payers, and directly to
consumers in Canada and internationally. SMEs face unique
challenges compared with larger companiesin thefield because
of their lack of connections and leverage in the system and
limited resources and access to data to test and develop their
solutions. To overcome these barriers, SMEs must develop an
efficient clinical model (to promote provider buy-in and value)
[14], a strong business model (to promote financial
sustainability) [15], and areliable method to generate evidence
(to promote adoption of safe, effective, and valuable
technologies of interest to a public payer) [16]. Insights from
real-world SMEs attempting to create sustainable and scalable
enterprises within the constraints of a public system (rather than
research-generated technologies) are critical to creating more
symbiotic partnerships between the public system and private
industry.

Funding and Regulating Digital Health Technologies
in Canada

Funding in the Canadian health system is largely determined
by the Canadian Constitution, which alocates responsibility
for health care delivery to the provinces. The Canada Health
Act (CHA) guides funding alocation to provinces for health
caredelivery, which is collected through afederal tax [17]. The
system provides a broad range of health services, divided into
3 layers. those entirely publicly funded (eg, hospitals,
physicians, diagnostics), those funded through mixed public
and privateinsurance (eg, prescription drugs, home care, mental
health care), and those funded entirely through private insurance
(eg, private physiotherapy, dentistry) [18]. There is some
variation between provinces in services reimbursed through
publicinsurance: the CHA requiresthat provinces cover services
that are medically necessary; however, it isleft to the provinces
to interpret which servicesfall under this definition. Generally,
services provided by a physician are considered medically
necessary. Private insurance, often provided through employers,
fills gaps in hedth services not covered through public
insurance.

Thereare no regulatory requirementsthat cover all digital health
technologiesin Canada. Those meeting the definition of medical
devices, generally those that are used for diagnosis and
treatment, must be specifically approved through Health Canada;
however, precise rules and guidelines are often challenging to
apply [19]. Health Canada is currently exploring regulatory
processesfor artificial intelligence—based software that supports
clinical decision making [20], which may look similar to the
United States Food and Drug Administration’s precertification
program for digital health. However, many of the tools created
by SMEs are either not medical devices or are lower class
medical devicesthat do not require much oversight. Thisreality
leaves hospitals and clinics that wish to adopt digital
technologies liable for their safety, efficacy, and
security—before any eval uation that has proven such safety and
efficacy, asal other institutions are in the same situation. This
paper analyzes a series of case studiesto identify current health
system barriers faced by SMEs developing digital health
technologies in Canada and proposes solutions to encourage a
more innovative ecosystem.
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Methods

The Market Entry Consulting Program

This paper reports on aretrospective evaluation of areal-world
program, not a prospective research study with targeted
recruitment strategies and protocols geared toward answering
a gspecific question. The reports that were reviewed and
qualitatively assessed to produce the content of this study were
consolidated by expertsin health policy and digital technology,
not researchers. The Women’s College Hospital Institute for
Health System Solutions and Virtual Care (WIHV) established
a consultation process for SMEs to help them increase their
innovation capacity and take their ideasto market, with support
from the National Research Council Industrial Research
Assistance Program. WIHV provided market entry consulting
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services to SMEs in the digital technology sector in the form
of a structured assessment. The process engaged an advisory
committee comprising expert advisorsin key content domains
(informatics, engineering, policy, funding models, and business)
alongside health care providers (predominantly physicians but
occasionally nurses, pharmacists, and allied health professionals)
with relevant clinical expertise. Each SME had between 5 and
8 advisorsreview its product and business model, which varied
depending on the area of practice and availability of the advisors.
The advisorsreviewed the SME's business model and its product
based on the features of the technology itself, the feasibility of
its implementation in relevant clinical environments, the
potential impact on patients and health systems, and the potential
for scale and spread (Table 1). The program was promoted
through WIHV’s existing network and through scientific
conferences and digital technology events.

Table 1. Considerations to guide the evaluation of the small- and medium-sized enterprise product, clinical model, and business model.

Domain Sample considerations

Technology
Idea Mechanism, earlier evidence or validation, innovativeness, and problem definition
Regulatory requirements Safety and privacy mitigations

Feasibility
Clinician Workflow requirements, integration, and behavioral changes
Patient Required engagement and education
Institutions Cost, training, human resource requirements, and risk
Health systems Cost, policy requirements, and risk

Impact
Patient Health outcomes, experience, and quality of care
Health systems Cost-€ffectiveness and population health impact

Scale and spread

Political and economic alignment
Innovator

Procurement strategy

General interest or need for a product and stakeholder alignment
Commitment, experience, skills, and goals

Marketing and potential revenue

The consultation process began when an SME completed an
onboarding form that provided the advisorswith details on their
product, marketing strategy, perceived benefit and burden on
the health system, expertise, customers, end users, and privacy
and security considerations (Multimedia Appendix 1). SMEs
identified barriers they had faced in introducing their product
to the health system that they wanted the advisors to address.
The onboarding form was refined from its initial iteration to
efficiently extract relevant information from clients to inform
the analysis. SMEs were required to answer al questions. All
advisors then independently reviewed the SME's responses
following a list of prompts (Table 1). The onboarding and
assessment framework for the market entry consulting program
was developed using an iterative, co-design approach with
stakeholders and experts from multiple disciplines (including
medicine, business, technology, health services, and innovation)
to capture a broad range of factors important to the success of
digital health companies. It was refined based on the experiences
and recommendations of the advisors throughout the program.

http://publichealth.jmir.org/2020/4/e20579/

On the basis of the information provided by SMEs in the
onboarding form (including information about the clinical and
business modelsand any explicit challenges noted), the advisors
identified system barriersthat would make entry into the health
system challenging. Each member provided insights and
recommendationsrelative to their expertise to support the SME
in navigating the complexities of the health system. Depending
on the clinical area of the technology developed by the SME,
a content expert (eg, a pharmacist) may be engaged in the
review. Insights, barriers, and recommendations were then
consolidated to produce a single report that outlines key
formative recommendationsfor the SMEs, which wasreviewed
by the advisors for accuracy and final comment. A draft of the
report was then shared with the SME, after which a debrief
meeting was held with al parties to review and refine
recommendations. The report was then revised based on
discussion, and the final report was sent to the SME (Textbox
1).
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Textbox 1. Steps in the market entry consulting process.
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The market entry consulting program reported on in this paper involves a multi-step engagement process with small- and medium-sized enterprises

(SMEs), as outlined here:

1.  Women's College Hospital Institute for Health System Solutions and Virtual Care (WIHV) had theinitial contact with SME.

The SME provided the completed onboarding form.
Committee members reviewed the SME onboarding form.
Committee members provided insights and recommendations.
WIHV consolidated recommendations into a draft report.

The committee reviewed the draft report.

© N o g M~ W DN

WIHV revised the report and provided it to the client.

The committee met with the SME to review recommendations and insights.

Ethics

Thisinitiativewasformally reviewed and approved by the Chair
of the Research Ethics Board for program evaluation projects
a Women's College Hospital (Research Ethics Board
#2017-0127-E).

Data Collection and Analysis

Data included onboarding forms and fina recommendation
reports produced for companies assessed by the program from
2016 to 2018. SME data were extracted from the onboarding
form to describe the SMES' characteristics, including the clinical
areawhere atool would beimplemented (eg, cardiol ogy, wound
care), primary function (classified according to the National
Hedth Service Evaluation Framework [21], eg, active
monitoring), description of the tool and service, intended users
(eg, patients, physicians), intended payers (eg, hospitals,
physicians), payment model (eg, pay per use), data collected
by the tool/service (eg, Personal Health Information), data
source (eg, wearable, patient reported), and studies conducted
(ie, self-study and/or external evaluation).

We conducted an inductive thematic analysis across all SME
reports to identify common health system barriers experienced
by SMEs in a digital heath innovation who completed the
market entry consulting program, as described in the reports
produced by the market entry consulting program advisors. Two

http://publichealth.jmir.org/2020/4/e20579/

members of the research team (JF and KL ) independently coded
thefirst 3 reports using NVivo version 11 (QSR International).
JF and KL met with athird member of the research team (LK)
to review theinitial codes and resolve discrepanciesto develop
a preliminary coding structure. JF and KL then applied and
expanded upon the resulting coding structure in the remaining
reports. Data were stored and organized into emergent themes
in NVivo. Final themeswereidentified through team discussion
to identify the overarching, pervasive barriers to digital
technology innovation faced by several innovators.

Results

Characteristics of SME Products

Data from 25 SMEs were reviewed. Table 2 provides an
overview of companies functions, users, payment model, data
collected, and evaluations conducted. A total of 11 technologies
developed by the participant SMEs coordinated or optimized
administrative functionsin public or private health institutions
(eg, a tool to improve patient transitions). Moreover, 7
technol ogies actively monitored chronic conditionsby collecting
and sending patient-generated data to health care providers for
review either in real time or intermittently. The remaining 7
technologies had a variety of purposes, including disease
self-management, advanced diagnostics, or clinical decision
support.

JMIR Public Health Surveill 2020 | vol. 6 | iss. 4| €20579 | p. 4
(page number not for citation purposes)


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

JMIR PUBLIC HEALTH AND SURVEILLANCE Kelley et d

Table 2. Characteristics of small- and medium-sized enterprises’ clinical model, business model, and their digital health tools as extracted from the
onboarding forms completed by the small- and medium-sized enterprises, sorted by Clinical area.

Clinical areaandprimary Description of the Intendedusers Intended payers Payment model Datacollectedby Data Studies
function technology/service the tool/service source conducted
Geriatrics, cardiology, and respirology
Active monitoring
SME®1 Active monitoring  Patients, Patients, publicin- Pay per use Collects PHI? Wearable Self-study
of vitalsfor high-  physicians, stitutions (hospitals
risk patients and pharma-  and clinics), and
cists physicians
Cardiology
Active monitoring
SME 2 Active monitoring  Patients Publicinstitutions One-timepur-  Collects PHI Wearable Externa
of vitasfor high- (hospitalsand spe-  chase, rentdl fee evauation
risk patients cialistclinics)and  per user and self-
private insurance study
Cardiology and respirology
Active monitoring
SME 3 Active monitoring Physicians, Publicinstitutions One-timepur-  Collects PHI Wearable Externa
of vitalsfor high-  patients, and  (hospitalsandclin- chase evaluation
risk patients researchers ics), private insur- and self-
ance, and contract study
research organiza-
tions
Dermatology
Active monitoring
SME 4 Active monitoring Physicians Publicinstitutions Subscriptionfee Collects PHI Images Self-study
of dermatology and nurses (hospitalsand clin-  per user taken by
ics) and public/pri- provider
vate institutions
(home care)
SME 5 Active monitoring  Physicians Public institutions  One-timepur-  Collects PHI Images External
of dermatology and nurses (hospitalsand clin-  chase, subscrip- takenby  evaluation
ics) and public/pri- tion fee patient and self-
vate ingtitutions study
(home care)
SME 6 Activemonitoring Patientsand  Public/privateinsti- One-timepur-  Collects PHI Patientre-  External
of dermatology health care tutions chase, subscrip- ported evaluation
providers tion fee and self-
study
Mental health
Active monitoring
SME 7 Active monitoring Therapistsand Public institutions  Subscriptionfee  Collects PHI Patientre-  Self-study
of mental health patients (hospitalsand pri-  per user ported
treatment mary care clinics),
private hedlth insti-
tutions (psychother-
apy clinics), and
private insurance
System services
SME 23 Coordination of Patients Patients and pri- Pay per use Collects PHI Patientre-  Self-study
web-based therapy vate insurance ported

Chronic disease

Self-manage

appointments
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Clinical areaandprimary Description of the  Intended users Intended payers Payment model Datacollectedby Data Studies
function technology/service the tool/service source conducted

SME 8 Self-management  Patientsand ~ Privateinsurance  Subscriptionfee Collects PHI Patientre-  External
of chronic disease  researchers and contract re- per user ported evauation

search organiza- and self-
tions study

SME 9 Self-management  Patients Patients Subscriptionfee  Collects PHI Wearable Externd
of chronic disease evauation

and self-
study

SME 10 Monitoring and Patients Patients and pri- Subscriptionfee  Collects PHI Wearable Externd
managing chronic vate insurance per user evauation
disease using and self-
wearables study

Diagnose

SME 12 Diagnosis and Physicians, Patients Subscriptionfee  Collects PHI Patientre-  Self-study
monitoring of nurses, care- per user ported
chronic disease givers, and re-

search teams
Nonspecific
Calculate

SME 11 Artificia intelli- Physicians, Privateinsurance  Subscriptionfee  No PHI, de-identi- Large Self-study
gence-based in- nurses, andre- and contract re- per user fied data clinical
sightsinto disease searchteams  search organiza- data sets
patterns tions

System services

SME 17 Adminigtrativeand Hedthcare  Publicingtitutions  Subscriptionfee  Collects PHI EMRS External
clinical workflow  providersand (hospitals and evauation
optimization administrators chronic disease and self-

agencies) and pri- study
vate insurance

SME 18 Administrativeop- Administra- Privateinstitutions Revenue-share  Transmits PHI Patientre-  Self-study
timization of clin- torsand pa- (pharmacies) and  model (does not storeor  ported
ics tients public institutions collect)

(primary careclin-
ics)

SME 24 Capture previsit Patients, Other vendors Pay per use Collects PHI EMR Self-study
patient informa- health care (white label) and
tion/send informa-  providers, and public institutions
tion to optimize administrators  (hospitalsand clin-
clinical workflow ics)

SME 25 Capture previsit Patients, Publicinstitutions Subscriptionfee CollectsPHI, pa= EMR,pa-  Externa re-
patient informa- physicians, (hospitalsand clin-  per user tient experience tientre-  search and
tion/send informa- andadministra-  ics) survey ported self-study
tion to optimize tors
clinical workflow

Acute disease
Diagnose

SME 13 Diagnosisof cer-  Patients Patientsand pri- ~ One-timepur-  No PHI N/Ad External

tain acute diseases vate insurance chase evauation
Postacute care
Inform

SME 14 Postacute caredis- Patientsand ~ Public/privateinsti- Pay per use No PHI, patient Petientre-  Self-study
charge planning caregivers tutions (homecare) surveys ported

and public institu-
tions (hospitals)
Phar macy

http://publichealth.jmir.org/2020/4/e20579/

RenderX

JMIR Public Health Surveill 2020 | vol. 6 | iss. 4| 20579 | p. 6
(page number not for citation purposes)


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

JMIR PUBLIC HEALTH AND SURVEILLANCE

Kelley et a

Clinical areaandprimary Description of the  Intended users Intended payers Payment model Datacollectedby Data Studies
function technology/service the tool/service source conducted
System services
SME 15 Medicationman-  Pharmacists,  Privateinstitutions Pay per use Collects PHI EMR Self-study
agementandrenew- physicians, (pharmacies) and
a and patients  private insurance
SME 16 Medication man-  Patientsand  Privateingtitutions Setup fee, sub- ViewsPHI (does  Loca Self-study
agement, renewal, pharmacists  (pharmacies) scription fee, not storeor collect)  pharmacy
and symptom pay per use server
tracking
Primary care
System services
SME 19 Administrativeop- Administra-  Publicinstitutions Rental fee Collects PHI Patientre-  Self-study
timization of clin-  tors, physi- (primary careclin- ported
ics cians, and pa- icsand specidist
tients clinics) and private
institutions (health
and wellness)
SME 20 Coordination of Patients, Physicians Subscription Collects PHI Petientre-  Self-study
home visits physicians, fee, pay per use ported
and caregivers
Homecare
System services
SME 21 Coordination of Patientsand  Privateinstitutions Pay per use Collectsand trans- Patientre-  Self-study
homecareservices caregiversand (home care) mits PHI ported
personal sup-
port workers
Physiother apy
System services
SME 22 Coordination of Patients Patients and pri- Pay per use Collects PHI Patientre-  Self-study
home visits vate insurance ported

8SME: small- and medium-sized enterprise.
bpH) persona health information.

YEMR: electronic medical record.

dN/A: not applicable.

Two central themes were identified, each with 3 subthemes.
First, a common barrier to system integration was the lack of
formal evaluation, with SMEs having limited resources and
opportunitiesto conduct such an evaluation. Second, the health
system’s current structure does not create incentives for
clinicians to use digital technologies, which threatens the
sustainability of the SMES' business models.

L ack of Accessto Evaluation ResourcesWasaBarrier
tolmplementing Digital Technology in Clinical Settings
Digital technology SMEs lack access to clinical evaluations.

Thisleadsto uncertainty in the value these tools provide, which
makes procurement by third parties highly challenging.

Lacking Evidence of Value

The advisors articul ated several concerns regarding the lack of
evidence on the value of the technology and lack of clarity on
the issues that the technology sought to address. Fewer than
half of the companies had conducted an externa evaluation
(Table 2). The advisors linked the absence of evidence on the

http://publichealth.jmir.org/2020/4/e20579/

effectiveness and value of downstream challenges with
procurement and uptake. The advisors proposed that SMEs
invest in generating robust clinical and economic evidence to
substantiate claims—an important prerequisite for payers,
providers, and other health care purchasersto identify the most
impactful digital health products and services:

Generally, public sector payers[...] will be looking
for clear evidencethat a solution moves metricsalong
each side of what is known as the Triple Aim
—improved health outcomes, improved experience of
care, greater value (lower cost). [Excerpt from the
SME 24 report]

The advisors encouraged SMEs to identify meaningful metrics
in early discussionswith potential procurersto ensure alignment
of evidence generated with information that supports
procurement decisions. Evaluating a tool in a clinical
environment provides evidence of value to clinicians, whose
engagement is required to adopt the technology. The advisors
cautioned that this evidence had to be curated from a trusted
source with high methodological quality to ensure credibility:
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The clinicians will immediately want to know the
answers to the following before considering use of
the device, and will want evidence to back up the
answers. a. Is this device of equivalent diagnostic
fidelity to other devices? b. Does having this
information get me through my clinic more
effectively? c. Does having thisinformation allow me
to make better decisions? d. Does this data, whether
provided to clinician or patient, improve on a
significant health outcome? [Excerpt from the SME
3 report]

Methods for Generating Evidence

Recommended methods of evidence generation were often
contingent on an SME's stage of maturity and reach in the
market. An SME's decision not to conduct an externa
evaluation was typically related to a lack of funding and
perceptions by SMESs that it was not a necessary precursor of
market entry for their tool. The advisors frequently
recommended that SMEs engage in small-scale external
evaluations (ie, shorter duration and less cost) to meet system
needs, including evidence of acceptability, usability, demand,
integration, and implementation. SMEs at earlier stages of
development were advised to run smaller pilot studiesto refine
the technology and business model as a prerequisite for scale
to ensure user and payer value propositions were established:

[Clonduct a small-scale evaluation of [product] in
an idealized population of practitioners and patients
informed by the Triple Aim. A large-scale,
multi-center evaluation will be costly and high risk
of failure without smaller scale refinement. Ideally,
this evaluation would occur with an experienced
evaluation partner and the university setting may be
ideal. [Excerpt from the SME 23 report]

For more mature SMEs with existing, objective evidence of
value, the advisors suggested amore comprehensive assessment
of impact across the Ingtitute for Health Improvement’s Triple
Aim framework using a randomized control or pragmatic trial
design. This was seen as a hecessary step to establish external
validity and generalizability, particularly beforeimplementation
within different contextual environments:

We recommend then running a trial to link your tool
to outcomes for clinicians, patients, and the system
(eg. faster time to healing, reduced severity of
wounds, reduction of complications, reduced cost,
etc.). [Excerpt from the SME 5 report]

Challengesin Executing Evaluations

It was widely acknowledged that the need for rapid
advancement, evaluation, and distribution of digital health
technologies was in direct conflict with the complex and
conservative nature of health care research. Generating
high-quality clinical evidence is expensive, cumbersome, and
time consuming because of the administrative and regulatory
requirementsimposed by health systemsfor testing in rea -world
clinical environments. This challengeisfurther exacerbated by
the fact that measuring outcomes postmarket entry (eg, impact
on patient health outcomes and health system costs) often

http://publichealth.jmir.org/2020/4/e20579/

Kelley et a

requires high-resource, large-scale studies. For certain SMES,
generating evidence was further derailed because their service
was designed to address factors upstream of patient care (eg,
health promotion or educational initiatives), making direct
measurement of their impact difficult:

Determine your impact on health ingtitutions and
systems. Before you move into the clinical space, it
is important to understand the value proposition
brought forth by [product]. The place where this
application will offer value (eg. in system
cost-savings, improved patient care, in the patient’s
home) will determine who to target as a customer.
[Excerpt from the SME 12 report]

The advisors provided 2 main solutionsto address SME barriers.
First, several funding sources, namely, grant opportunities, were
identified to highlight opportunitiesfor SMEsto accessfinancia
resources to conduct an evaluative study. Second, the advisors
suggested strategic partnershipswith clinical organizationsand
health system expertswho could hel p them navigate the complex
clinical and ingtitutional requirements to run a high-quality
evauation and to access clinical environmentsto run atrial:

Forging relationshipsiscritical to your success. Itis
important that you [...] have dedicated resources in
thistask. Also recognize that international experience
isnice, but what you truly need i s experience working
with the depth and breadth of entitiesin the Canadian
context if you areto be successful in Canada. [ Excerpt
from the SME 18 report]

The Sustainability of Business M odels Was Often
Threatened by I nefficienciesin the Current System
Structures, Which Minimize I ncentivesto Use Digital
Technologies

System-level incentives for care provisions are outdated and
discourage clinicians from adopting digital technology and
misalign drivers of ingtitutional procurement and user adoption.
The 3 primary structural barriers repeatedly identified
throughout the reports were the lack of (1) physician incentives
for use of digital technologies, (2) public funding for hospitals
and clinicsto use digital tools, and (3) incentives to use digital
tools for care coordination.

Creating Incentives for Physicians as Users

The viability of clinicians as primary users of a technology is
often highly contingent on, or at times in conflict with, their
prevailing funding model. For example, in Ontario, during this
study, when physicians engaged with a patient virtually in lieu
of seeing a patient in-person, there was a significant reduction
in revenue for similar, or at times greater, clinical effort (eg
with tools whose clinical case is predicated on real-time data
monitoring). Thereisno remuneration model for datamonitoring
outside the boundaries of an office visit, which is at odds with
the use case proposed by some SMEs:

Consider the clinical integration. If [product] is
integrated in the ways the business plan suggests (i.e.
as a “hillable” / “ prescribe-able” [product] in the
Canadian context), there will need to be real
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consideration of the existing clinical workflows; and
how [product] will fit into them. This becomes most
important for integration for whichever clinical care
provider acts as the “recipient” of data or
notifications from the platform. This is further
complicated when considering multiple disease
specific platforms for management. Recognize that,
unfortunately, financial incentives are not available
to clinicians to manage this type of data—many who
would be receiving them are fee for service. [Excerpt
from the SME 10 report]

The advisors recommended that SMEs could address this by
better understanding the funding models in which their
technologies fit and attempting to construct business cases
around them. For example, in afee-for-service system, thereis
value in atechnology that increases throughput relative to the
necessary increasein effort. In the case of SME 6, the proposed
technology enables patients to monitor their wound healing at
home and improve clinical triage by leveraging smartphonesto
take images over time. Reviewing these data with the patient
has the potential to reduce the amount of time required for
in-person appointments by alowing a rapid review of images.
Thisisin contrast to the current standard of obtaining acomplex
history using subjective wound and skin descriptors that are
challenging for patients to understand. Relatedly, the advisors
recommended that SMEs |eave physicians out of the equation,
as involving busy clinicians unnecessarily creates obstacles to
thebusiness case. Involving physicians often involves significant
behavioral and clinical workflow changes, which can be difficult
to convince them to do without dedicated funding:

The current workflow needs to consider change in
practice. If a clinician administers surveys, it isoften
through paper and pencil. The use of digital
technol ogy could improve this. However, a significant
barrier to scale is that most clinicians do not use
ongoing monitoring in their practice and would
require significant behaviour change and clinical
education. [ Excerpt from the SME 7 report]

Public Versus Private Payers

Most SMEs proposed several potential payers for their
technology, which makes it difficult to establish a sustainable
business model. There were common challengesin identifying
value propositions for publicly funded hospitals and clinics to
procure digital technologies because hospitals are funded
through the provision of in-person services:

Slling to hospitalsis an unlikely market: The value
proposition for healthcare ingtitutions such as
hospitalsis unclear, asthere is no reimbursement for
real time remote monitoring (only retrospective).
Further, you would have to go through burdensome
procurement processes to be used. [Excerpt from the
SME 2 report]

Many SMEs proposed that the value-add for organizations was
reducing the number of clinical visits. However, innovators
failed to recognize that system benefits (eg, overall reduction
in system use because of improved patient outcomes) are not
often reflected a the ingtitutional level. Institutions have
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minimal incentive to procure atechnology that fixes on asystem
issue but takes away from their own business and revenue:

Market can be challenging in that there are
system-level incentives but health institutions see
minimal benefit: There may be difficulty in obtaining
buy-in since benefits/cost savings accrue at the
system-level, but the institutions could actually lose
money if, for example, this were used to reduce the
number of visits by a homecare agency or to a wound
care clinic. [Excerpt from the SME 5 report]

The advisors frequently recommended that the SMEs sell to
private clinics as an alternative to public payers, as there are
more direct incentives to procure technologies that reduce the
need for in-person visits or time spent with salaried clinicians:

Consider marketing this to institutions with
competitive markets. This could include ancillary
services such as physiotherapy, chiropody,
chiropractic, ultrasound clinics, etc., that need to
attract customers. They could use patient feedback
toimprovetheir servicesand market their satisfaction
rates. [Excerpt from the SME 25 report]

Given that direct reimbursement for many digital technologies
(such as remote monitoring of patient data) is not available at
scale across the system, the advisors recommended that
companies consider partnerships with insurance companies or
employee assistance plans, whereby digital technologies can
help identify and effectively manage at-risk groups. In Canada,
private insurance companies that are funded primarily through
employer benefits programs are increasingly paying for
supplemental digital health services such as virtual medical
appointments, health tracking tools, and other benefits that
reduce missed days at work.

Creating I ncentives for Care Coordination Between
Fragmented Systems

Most technologies boasted the functionality of collecting and
storing personal health information, which led SMEsto construct
a value proposition around sharing this information across
clinician groups to improve decision making. Unfortunately,
the siloed readlity of the health system meant that there were
rarely preexisting channels for data and information sharing,
undermining the ability for the technology to realize its stated
value across institutional boundaries:

In homecare, there are multiple providers involved
in the care of patients. It isimportant to understand
how this information can be shared between them
and who is responsible for acting upon the
information. EMR integration or EMR-compatible
filescan bevaluablein sharing information. [ Excerpt
from the SME 6 report]

In the absence of preexisting practicesfor effective data sharing,
SMEs are tasked not only with providing the mechanism for
sharing this information but also with creating a model that
creates incentives for institutions and cliniciansto change their
behavior to send and receive these data:
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Your overview also talks about integrating systems

that currently don’'t integrate (i.e. pharmacies). This

is not a technical problem but is largely a

bureaucratic and political problem. What role will

you play in sorting those issues out (if any)? [Excerpt

from the SME 1 report]
Technology interoperability and integration were central issues.
Most clinical organizations communicated to SMES that they
wanted everything to integrate into their electronic medical
record (EMR) to minimize workflow disruption. However, it
becomes highly burdensome for SMEs to seamlessly integrate
into EMRs across health ingtitutions because most institutions
have distinct, noninteroperable EMRs. As such, SMEs carry
the burden of reconfiguring their technology for the unique
integration needs of each health intitution, creating an obstacle
for scalability and broader system transformation.

Discussion

Principal Findings

The 25 case studies presented in this study exemplify the
challenges of developing a successful, evidence-informed
businessmodel for digital health technologiesin publicly funded
systems. Consistently, these SMEs faced significant challenges
in engaging users and payers from the public system due to
perverse economic incentives. Physicians are compensated by
in-person visits, which actively works against the goal s of many
digital health technologies to keep patients out of clinics and
hospitals. Many hospital payment models are based on visit
volumes, wherethere are no incentivesto invest in technologies
that improve patient and system outcomes and, in turn, reduce
volumes. Creating de novo fee codes from a government for
uncovered virtual care services is complex, bureaucratic, time
consuming, and infeasible for an SME to pursue. Further,
reluctance from health systems, institutions, and providers to
engage with digital health often relates to deficient evidence of
clinical value. Funding for the evaluation of such innovations,
including resources for proper implementation, which is costly
for resource-constrained recipient sites, is lacking in public
health systems.

COVID-19 has introduced rapid shifts in funding models and
encouraged the adoption of digital technologies dueto the high
cost of physical contact. However, it is unclear what billing
changes will be sustained, and innovative technology is yet to
be adopted at scale. Although there is mass adoption of virtual
visits, incentives for clinicians in publicly funded systems to
use innovative care models such as remote monitoring and
clinical decision support remain unclear.

Comparisons With Prior Work

This paper adds to the existing literature by providing a report
and analysis of health system barriers faced by read SMEs
developing digital health technologies for a publicly funded
system. Theexisting literature consists mostly of policy analysis,
wherein academics propose models to improve the evaluation
and implementation of digital technol ogieswithout case studies
of actual SMEs. We could find no comparative literature that
assesses existing SMES' businessand clinical modelsin apublic
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health system. This paper, therefore, grounds many of the policy
findings produced in previousliteraturein real-world examples.

The barriers identified are not unique to the Canadian health
system. Globally, the potential of digital health has scarcely
been realized, partly due to SMES difficulties in generating
rapid and robust evidence to guide investment decisions
[3,16,22]. There istension between industry and health system
actors—digital technology evolves rapidly, whereas research
is dow and arduous, often taking years to determine that an
intervention leads to effective outcomes [3,23]. Most health
professional s seek randomized controlled trials as proof of value
[24,25]. However, to minimize the risk of failure, SMEs with
less mature technol ogieswoul d benefit from smaller evaluations
to refine their products before engaging in large trials. Due to
complex implementation and contextual factors (eg, user
experience, engagement, and effectiveness) that affect digital
health evaluation, and evaluation timelinesthat are at odds with
the modern ultra-rapid evolution of digital tools, thereisaneed
to reduce our reliance on some traditional approaches to
generating evidence, such as randomized controlled trials[26].

Conducting a rigorous evaluation is expensive and time
consuming, and public funding for digital health research is
minimal compared with funding for biomedical research [23].
Further barriers include acquiring clinical expertise, accessing
clinica environments for iterative testing, and navigating
complex regulatory and ethical standards[22,26,27]. Although
there have been some effortsto standardize approachesto digital
health evaluations [16,22,27,28], few jurisdictions have
attempted to minimize barriers to evidence generation. One
promising avenue to address these barriers is investment in
publicly funded programs that support collaborative studies
between researchers, health care organizations, and SMEs. For
instance, Heath Innovation Manchester offers grant
opportunities to market-ready SMEs demonstrating strong
evidence of improving popul ation health outcomes, which can
be used to support further evaluation activities [29]. There are
also several programs and accel eratorsthat offer adviceto small
businesses on navigating health systemsto identify asustainable
business model, including the program outlined in this paper
[27,29-31]. Academic medical centers have played a role in
advancing digital health in the United States with programs to
connect innovators to funding, evaluation, clinical expertise,
and business development support [23]. In Ontario, some of
our client companies were able to benefit from the Health
Technologies Fund implemented in 2016, with the goal of
increasing investment in, use of, and evaluation of digital tools
in practice. This grant provided dedicated funding for clinical
organizations, SMEs, and researchersto implement and evaluate
digital health tools in clinical settings. However, it was
ultimately canceled [32].

All SMEs who went through the consulting program
self-reported having identified issues in the health system
themselves and then having developed digital technologies to
solve those problems. Many SMEs consulted health system
partners (primarily clinicians) in devel oping their technologies,
however, some developed their technologies in isolation.
| solated devel opment required SM Esto convince clinicians and
organizationsto procure and use their technol ogi es off the shelf,
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which required significantly more effort to achieve clinical
buy-in. One method to address the incentive barrier would be
for health organi zationsto identify problemsand to match SMEs
to collaboratively solve those problems alongside end users.
This would ensure that health organizations and providers are
encouraged to use the technology [33]. However, funding to
support implementation and sustained use remains a barrier,
and scalability can be achallengeif technologies are so locally
tailored that they are not generalizable within abroader context.

Limitations

As this paper reports on a real-world consulting program, the
results are more limited than those of atypical research study.
We were limited by the fact that the information provided by
the SMEs and the analysis conducted by the advisorswas based
on asingleinteraction that spanned approximately 1 month. As
such, we did not have longitudinal data on the challengesfaced
by the SM Es and the future success of the companies after their
engagement with the program. Further, data on barriers were
not retrieved by directed interviews but rather by coding key
barriers identified by an expert committee engaged in a
pragmatic consulting processwith real companies. Thebarriers
reported are those that emerged naturally in the consultations
with those SMEs, rather than through a targeted research
methodol ogy.
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Conclusions

In 2006, Herzlinger [34] wrote about why innovation in health
care is so challenging, citing conflicting motivations between
stakeholders, lack of funding for devel opment and sustainability,
and demanding accountability from technology developers as
key barriers. In 2020, these barriers persist. COVID-19 has
introduced an unprecedented need to provide care through
virtual means. To promote high-quality care remotely,
innovative digital technologies will be essential. To encourage
their adoption, the system must prioritize evaluation and the
creation of incentive model s that support uptake or risk ongoing
stifling of promising innovations. Specific tensions exist
between the economic incentives of clinical organizations and
the use of tools that would benefit patients well-being,
ultimately because of adisconnect of the primary beneficiaries
of tools and those who pay for and use them. This means that
SMEs have a greater opportunity for success, growth, scale,
and sustainability in private markets. Thereisaneed in publicly
funded health systems for dedicated funding for the evaluation
of digita technologies, streamlined pathways to clinical
integration, and system entry points through aligned incentives
of users and payers to improve patient outcomes.
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