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Abstract: A growing shortage of medical doctors and nurses, globally, coupled with increasing
life expectancy, is generating greater cost pressures on health care, in the US and globally.
In this respect, telehealth can help alleviate these pressures, as well as extend medical services
to underserved or unserved areas. However, its relatively slow adoption in the US, as well
as in other markets, suggests the presence of barriers and challenges. The use of a business
model framework helps identify the value proposition of telehealth as well as these challenges,
which include identifying the right revenue model, organizational structure, and, perhaps more
importantly, the stakeholders in the telehealth ecosystem. Successful and cost-effective deploy-
ment of telehealth require a redefinition of the ecosystem and a comprehensive review of all
benefits and beneficiaries of such a system; hence a reassessment of all the stakeholders that
could benefit from such a system, beyond the traditional patient—health provider—insurer model,
and thus “who should pay” for such a system, and the driving efforts of a “keystone” player in
developing this initiative would help.

Keywords: telehealth, business model framework, stakeholders, ecosystem, VISOR business
Model

Introduction

Globally, national health sectors have been characterized by substantial and
ever-increasing costs, attributable to 1) a growing shortage of doctors and nurses
relative to the population; 2) increasing life expectancy of the people,! where each
additional year in life expectancy is estimated to add 3% to total costs; and 3) greater
detection of diseases by patients. Total global expenditure on health is estimated at some
$6.5 trillion in 2012. By the end of 2009, in the US alone, the health care costs totaled
some $2.4 trillion, with expenditures expected to double by the end 0f 2015. While the
US spends about 17.9% of gross domestic product on health care,> many Americans
were uninsured or underinsured, till Obama Care. Many communities remain medically
underserved. In this respect, the solution to the ever-increasing costs may lie in preven-
tive care, early detection care, and health maintenance, enabled by telehealth.

While the terms telehealth, eHealth, and mobile health (mHealth) are relatively new,
the first uses of telemedicine date back to the 1920s, where it was used for ship to land
consultations. However, even with advances in medical technology over the years, the
use of telemedicine in actual patient—doctor consultations remains low. Telemedicine is
generally defined as “the provision of health care through a combination of telecommuni-
cations and multimedia technologies with medical expertise” and thus includes the use of
computer technologies, remote sensing and monitoring, and the use of telemetry devices.?
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However, this paper uses the term telehealth comprehensively
to include telemedicine, eHealth, and mHealth, and thus
incorporates collaborative patient care, remote monitoring,
and access to electronic medical databases and libraries. Many
observers have long argued that telemedicine has significant
potential to develop into an integral component of the global
health-care system; better and more extensive access to health
care could be achieved through remote sensing, collaborative
patient care, and access to medical databases and electronic
libraries, leading to lower medical costs and increased medical
productivity. Similarly, mobile digital home-health applications
can monitor individual’s nutrition intake* as well as manage
chronic diseases, such as chronic obstructive pulmonary
disease (COPD), diabetes mellitus, hypertension, and heart
disease. Thus, mHealth comprises a specific set of telemedicine
applications and is defined as the use of patient monitoring
and communication applications and devices, using wireless
transport technologies, to transmit patient health data and
information over geographical areas.

Telehealth has the potential to address the cost pressures
as well as the health availability issues facing the global
health-care sector. But its (telemedicine) low adoption rate
since the 1920s, despite rapid advancement, particularly in
the last 5-8 years, in sensor and wireless technologies, sug-
gests that despite the significant advantages it may offer, there
may be potential differences in “business model” settings of
the key players in the health industry ecosystem, especially,
health-care providers and insurers, and other nontraditional
players. Specifically, of the more than $400 billion expended
by Medicare in 2006, only $2 million was spent on medical
services conducted electronically.’ By 2012, while Medicare
expenditures had increased to some $566 billion, telemedi-
cine reimbursements amounted to some $6 million.®’

In this paper, the VISOR (Value Proposition, Interface,
Service Platform, Organizing Model, and Revenue Model)
Business Model?® is adopted to identify and discuss the value
proposition that telehealth offers. The components of this
business model help delineate the different interests and
issues that have to be considered to deploy a successful and
sustainable product or service. More importantly, we use
VISOR as an analytical framework to identify the barriers
that need to be resolved to encourage telehealth’s adoption,
widespread use, and success.”!°

A business model framework

for analyses
Surprisingly, while the term “business models” is commonly
used in corporate strategy and is used ubiquitously in both

academic and professional publications, there is however, no
accepted definition of the term “business model” as many
have noted.!" While the origins of the concept date back to the
works of Peter Drucker,'? a business model, as an accepted
framework, only became prominent in the last 20 years or
so, with some observers noting the term “business model”
being used particularly in industry in the 1990s during the
dotcom era. However, others have argued that the concept
is relatively new and traces back only to the early 1980s.
In either case, the initial approach of business models had
been scientific, analyzing the firm, the industry in which the
firm operates, and the resources it uses, as illustrated by the
works of Porter and Wernerfeld." But, more importantly,
there was little theoretical basis in the academic literature
for the concept of business models. ¢

Given the myriad of published business models, significant
challenges exist to understanding the key components of a
business model. This has created confusion, and the concept
has been used variously to mean business model, strategy,
business concept, revenue model or economic model, with
these concepts often used interchangeably; the business model
has been referred to as architecture, design, pattern, plan,
method, assumption, and statement. '’

In this respect, some authors have defined business
models as “the logic of the firm, the way it operates and
how it creates value for its stakeholders”.!” While others
use the term to define the architecture for product, service
and information flows, including a description of the various
business actors and their roles; a description of the potential
benefits for various business actors; and a description of the
sources of revenue.'®

In a review of the definition of business models, the liter-
ature shows that there have been three different approaches,
namely economic, operational, and strategic, each with
their unique set of decision variables.!® From an economic
approach, the focus is on how firms can be profitable. Here,
the key components in the business model include pricing
methods and strategies, sources of revenue, cost structures,
profits, and sales levels. This approach outlines the current
profitability of the firm and the sustainability of future reve-
nues.'” The operational approach, on the other hand, analyzes
the firm’s internal procedures or processes and its infrastruc-
ture design, so as to create systems that are interdependent
and can sustain its competitiveness in business. Here,
the focus is on how firms create value, with key business
model components that include the production setup, fulfill-
ment and delivery systems, resource flows, administrative
processes, and knowledge management.?’ The strategic
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approach, in contradistinction, emphasizes the firm’s
marketing position, growth prospects and opportunities, and
its organizational and institutional boundary interactions.
Thus, the focus is on how firms identify their customer
base, define and differentiate their products and services,
create their customer value proposition(s), determine which
processes would be outsourced or performed in-house,
how their resources are configured, and ultimately, how to
capture profits.?! Key business model components include
value creation, stakeholder identification, value networks,
and alliances. Furthermore, while properly formulated
business models can be a strategic tool for a firm and prove
immense value, many “business models” are prone to four
common defects,'! namely, 1) untested or flawed assumptions
used in the development of the key components of a firm’s
business plan; 2) limited consideration of the strategic
choices; 3) a misunderstanding between creating value
versus capturing value, leading to organizations unable
to financially capitalize on the “value” they create, which
then affects “revenue generation” as well as other aspects
of business models negatively; and 4) flawed assumptions
on the value network.

Although properly formed business models are very
useful and can be a strategic tool in decision-making, and
there are examples of relatively robust business models, '
most of these models do not specifically incorporate the
role of the business ecosystem and, particularly important
for digital products and services, user experiences and
requirements with the access devices to these services, as
summarized in Table 1.

In this respect, the VISOR Business Model strives to
achieve two objectives: 1) integrate the different approaches
in the literature, and the respective components of “good”
business models and 2) address other important elements,
specifically the user experience and interface factors, that
are not explicitly incorporated in other models. However,
while these factors are not used in current business mod-
els, they figure prominently in many theories of diffusion
of innovations, such as Roger’s “Diffusion of Innova-
tion”.?? Furthermore, with electronic or digital applica-
tions and services, as those used in telehealth, interface
and service platform factors become extremely important.
Fundamentally, all good business models must be able to
address several key questions, Who is the customer? What
does the customer value? How do we make money in this
business? What is the underlying economic logic that
explains how we can deliver value to the customers at an
appropriate cost??

Following the logic of good business models, the VISOR
Business Model, as depicted in Figure 1, defines how a firm
identifies the latent or established needs of its customers,
then creates and delivers the greatest value to the customer,
with profitable revenue streams both in the present and
future. Essentially, in the VISOR Business Model, the
cost to deliver a product or service is incurred through the
Interface (for example, cost of the access device or adapt-
ing software for the devices), Service Platform (such as the
cost of the networks and software), and Organizing Model
(for example, the payout to partners). Revenue streams
are captured by the Value Proposition (willingness to pay)
and Revenue Model (the pricing structure). The VISOR
Business Model thus identifies how value creation can be
optimized relative to the costs. Viewed through VISOR, a
successful business model is one that is able to align the
respective components of the VISOR Business Model so as
to deliver the greatest value proposition that maximizes the
willingness to pay on the part of its target consumers, on the
one hand, with the ability to minimize the real cost (tangible
and intangible) of the provision of these services, the latter
being achieved through the optimal mix of interface experi-
ence, service platforms, and the organizing model.?

As Figure 1 also illustrates, “weakness” in one component
of the business model could be compensated by “stronger”
aspects in the other components. For example, a “weak”
value proposition for a digital product or service could be
compensated by a stronger “organizing model” to still make
the offering viable; specifically, bundling other related goods
and services from partners, together with the initial product
or service. Alternatively, a “strong” value proposition could
accommodate weakness in the Interface or Service Platform
aspects in the delivery of the product or service.

Value proposition

The “Value Proposition” measures the value customers or

market segments realize from consuming a firm’s product

or service and captures the total benefit the customer attains

from using the product or service, as measured by their

willingness to pay for them. As such, it captures the “value

creation” the firm’s customers attain through the consump-

tion of its products or service and which satisfies their latent

demand. It can be defined in the way several questions are

answered:

e Do we know what are we providing? (That is, customers
do not want an MP3, they want music.)

e Do we know who we are doing it for? (Understand target
customers and their unique needs.)
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Table | Comparison of business model approaches

Authors Components Number of Ecosystem Digital
components platform

Horowitz®' Price, product, distribution, organizational characteristics, 5 No Some
and technology

Viscio and Pasternak® Global core, governance, business units, services, and linkages 5 No No

Timmers® Product/service/information flow architecture, business 5 No Some
actors and roles, actor benefits, revenue sources, and
marketing strategy

Markides®™ Product innovation, customer relationship, infrastructure 4 No No
management, and financial aspects

Donath® Customer understanding, marketing tactics, corporate 4 No No
governance, and intranet/extranet capabilities

Mahadevan? Value stream, revenue stream, logistical stream 3 No No

Gordijn et al” Actors, market segments, value offering, value activity, No No
stakeholder network, value interfaces, value ports,
and value exchanges

Linder and Cantrell*® Pricing model, revenue model, channel model, commerce 8 No Some
process model, the Internet-enabled commerce relationship,
organizational form, and value proposition

Chesbrough and Rosenbaum® Value proposition, target markets, the internal value chain 6 No No
structure, cost structure and profit model, value network,
and competitive strategy

Gartner'® Market offerings, competencies, core technology 4 No Some
investments, and bottom line

Hamel'! Core strategy, strategic resources, value network, 4 No No
and customer interface

Petrovic et al'®? Value model, resource model, production model, 7 No No
customer relations model, revenue model, capital
model, and market model

Dubosson-Torbay et al'®® Products, customer relationship, infrastructure 4 No Some
and network of partners, and financial aspects

Afuah and Tucci'® Customer value, scope, price, revenue, connected 8 No Some
activities, implementation, capabilities, and sustainability

Weill and Vitale'® Strategic objectives, value proposition, resource sources, 8 No No
success factors, channels, core competencies, customer
segments, and IT infrastructure

Applegate'® Concept, capabilities, and value 3 No No

Amit and Zott'"” Transaction content, transaction structure, and No No
transaction governance

Alt and Zimmerman'® Mission, structure, process, revenues, legalities, and 6 No No
technology

Rayport and Jaworski'® Value cluster, market space offering, resource system, 4 No No
and financial model

Bertz''® Resources, sales, profits, and capital No No

Hedman and Kalling'"! Value network, resources, capabilities, revenue 7 Some No
and pricing, competitors, output, management

Chesbrough''? Customer, value network, capabilities, revenue 6 Some No
and pricing, cost, strategy

Rappa''? Types: brokerage, advertising, infomediary, merchant, 9 Some No
manufacturer (direct), affiliate, community, subscription, utility

Stanoevska-Slabeva and Hoyer!'" Features of specific product, features of specific medium, 7 No No
customers, value chain, financial flow, goods and services,
societal environment

Osterwalder and Pignuer''® Customer segments, value propositions, channels, customer 9 Some No
relationships, revenue streams, key resources, key activities,
key partnerships, cost structures

Al-Debei and Avison''® Value proposition, value architecture, value finance, value 4 Yes No

network (integrated approach)
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Figure | Interactions between the components of the VISOR Model.
Abbreviation: NDI, Networked Digital Industry.

e What do our customers find valuable? (Is our product of
better quality or lower cost? Does it match their needs
better? Does it reach unserved customers or regions?)
From the VISOR perspective, value creation can be

defined by the descriptors listed in Table 2.

Interface

Defined as the interaction between the customer and the
service platform, the interface includes both hardware and
software, and provides the bridge between the service plat-
form and customer experience: it provides the “physical”
link between the experiential or qualitative nature that the
value proposition of the product or service provides and the
physical infrastructure that delivers it. The proliferation of
smart phones, and their operating systems, the Internet and
social media, and PC tablets offer yet new interfaces for
customers to access digital products and services. These
new interfaces offer the possibility of reinventing business
models for traditional products and services, as well as new
business models for other new product offerings.

The interface addresses the following questions:

Table 2 Descriptors of the value proposition

e Does the availability and affordability of new inter-
faces enhance the firm’s traditional value proposition?
(example: social networking tools allow music customers
to discover new and better music through their friends;
social presence is enabled by mobility and allows aware-
ness of location and time)

e Can new interfaces help deliver a more “precise” value
to customers?

e Are there any limitations of new interfaces that would
diminish a customer’s value proposition of a current
product or service (example: how satisfying is TV on a
tiny mobile device?)

e Can multiple interfaces be used simultaneously without
technical challenges?

From a VISOR perspective, the Interface can be described

by the descriptors listed in Table 3.

Service platforms

The Service Platform includes the IT infrastructure that
enables, shapes, and supports the business processes and
organizational relationships that are necessary to deliver the

Descriptor Explanation Method of assessment

Compelling How well does a product or service perfectly match Probability of or actual consumption
a need of the customer?

Cohort The maximum customer base in a particular market segment, Niche or market size

who view the product or service as addressing or providing a need

Complementarity

uses is accentuated by this new product or service

Cocreatibility
allows users to add or alter its features

The levels at which a product or service that a customer

The extent to which this new digital product or service

The number of other existing products or
services that are consumed interdependently
The different number of configurations that
customers can create

Note: Adapted from Business Modelling in the Dynamic Digital Space: An Ecosystem Approach, 2013, pg 31, El Sawy O, Pereira F. ©The Author(s) 2013. With permission of

Springer.®
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Table 3 Descriptors of the interface

Descriptor Explanation

Method of assessment

Functionality
of interactions it supports

Form factor The aesthetical properties

Fluidity Level of intimacy, flexibility control, and personalization
that customers experience
Forgiveness The extent to which the interface can undo any

user error automatically

Ease of use of the interface as well as range and types

Multiplicity of access to different service platforms
and support of tasks

Customer perception

Ease and level of customization

Adaptiveness and error correction and capabilities

Note: Adapted from Business Modelling in the Dynamic Digital Space: An Ecosystem Approach, 2013, pg 31, El Sawy O, Pereira F. ©The Author(s) 2013. With permission of

Springer.®

products and services, as well as to possibly to augment the

value proposition. Because services in the networked digital

industry depend on technology infrastructures, any business
model in the networked digital industry business must include

IT platforms and ecosystems.

Since IT platforms are constantly evolving and potentially
creating different competitive advantages, deciding which
platform a firm should choose, or whether and how the firm
can work across platforms, is a strategic decision of great
importance. In deciding which IT platform to select, a firm
must address the following:

e Which platform(s) provide the best medium for it to deliver
its value proposition to its targeted customer base effectively
and efficiently, and which matches its revenue model?

e Should it assume the dominance of one platform in the
industry, or should it invest in multiple platforms to hedge
the risks or should it develop a proprietary IT platform?

e Ifitis using multiple platforms, can it exploit the unique
features of each platform and their concomitant custom-
ers’ segments, by adapting its product or services offering
to take advantage of it?

The concept of service platforms is elaborated through
the descriptors listed in Table 4.

Organizing model
The digital ecosystem differs from traditional value chains,
and is often characterized by high turbulence and where

Table 4 Descriptors of the service platform

major players, very often, are simultaneously competing and

cooperating. Thus, the selection and structure of partnerships

are likely to change with new business ventures, unlike in
traditional industries, like automotive manufacturing, which
are characterized by more stable partnerships. Thus, the orga-
nizing model is an important strategic component of any busi-
ness model framework as it defines and governs how a firm
organizes and structures its internal core processes, external
value chains, and partnership arrangements to effectively
and efficiently deliver its products or services. In this new
digital ecosystem, firms can partner with complementors,
competitors, customers, and even the community.

In a business model, the organizing model seeks to
address the following:

e Whatare the ancillary services that are needed to support
delivery of the firms’ value proposition (eg, delivery of
mobile TV services requires content producers, device
engineers, and network service providers)?

e How do firms identify the other best firms they should
partner with, given their value proposition, identify
customers’ segments, select IT platforms, the necessary
interfaces, and developed revenue models?

e  Who are the firms’ competitors if excluded from their
organizing structure? How will decision-making authority
be shared or controlled in this partnership venture?

o Will firms be dependent more on their partners, or would it be
the reverse, or would it be a more symbiotic relationship?

Descriptor Explanation

Method of assessment

Architecture
that enables the service

Agnosticity Does the platform support different operating systems?
Acquisition Highlights the issue of whether to piggyback
on existing technology infrastructures or to build
proprietary networks
Access Which community or customer-base will have

access to these services or products

The topology of the hardware and software

Closed/proprietary or open standards

Based on type of technology selected or
the need for external APIs

Capabilities of the existing platforms and
their ability to deliver product or services

Ranges on a continuum, from completely
open systems to “walled garden”

Note: Adapted from Business Modelling in the Dynamic Digital Space: An Ecosystem Approach, 2013, pg 31, El Sawy O, Pereira F. ©The Author(s) 2013. With permission of

Springer.®
Abbreviation: API, application program interface.
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Table 5 Descriptors of the organizing model

Descriptor

Explanation

Method of assessment

Processes

Partnerships

Pooling

Project management

How will the core business processes be structured
or designed to support the delivery of the digital
product or service?

Quality of business relationships formed with go-to-
market partners

Pooling the capabilities or using the complementary
assets of the different partners to be able to
effectively deliver the customer value

Resources coordination among the different
partners to launch the product or service, and its
subsequent provision

Performance matrix and scorecard for key
business processes, including product innovation,
customer support systems, order management
systems, inventory systems, etc

Assessed in terms of exclusivity, formality, and
expected durability of relationships of the partners
The levels of complementarity and synergy of the
various resources available (talent, technology, etc)

Likelihood the venture will be successful given
complexity of relationships and tasks required

Note: Adapted from Business Modelling in the Dynamic Digital Space: An Ecosystem Approach, 2013, pg 33, El Sawy O, Pereira F. ©The Author(s) 2013. With permission of

Springer.®

In the VISOR Business Model, the Organizing Model is
described using the descriptors listed in Table 5.

Revenue model
As defined above, successful business models require that
the value proposition the firm offers, as captured by its rev-
enue, must exceed the costs incurred from the production
and delivery of the product or service and the investments
in IT platforms so that it remains attractive for all partners.
The VISOR framework suggests, as illustrated in Figure 1,
that any deficiencies with the Interface, Service Delivery or
Organizing Model components of the model could poten-
tially be offset proportionally by a high Value Proposition
to the target consumer segment together with a concomitant
Revenue/Cost model.

Some key issues that the revenue model has to address
and incorporate include:
e What is the appropriate pricing structure?
e How will revenue be allocated among partners?
e How will the point when the investment becomes

profitable (revenues exceed costs) be determined?

In the VISOR framework, the revenue model is described
by the descriptors listed in Table 6.

Table 6 Descriptors of the revenue model

Applying the VISOR Business Model

Value proposition

In the past, research has shown that telemedicine has been
most useful when direct contact between patient and clini-
cian, or transportation of patients to clinician, has been
hindered by geography, distance, terrain, climate, or other
physical barriers.* Thus, the unprecedented accessibility that
patients have to mobile phones today, and the ubiquity of the
cellular network, provide the potential to greatly alleviate
the cost pressures in health-care management.

Specifically, the increasing cost pressures on the US
health system could be alleviated through savings from the
reduced costs of serving patients attained through 1) better
chronic disease management; 2) reduction in both travel and
time for patients and doctors; 3) and from the provision of
better health care, generating cost reductions from increased
monitoring, and early diagnosis of chronic diseases, such as
hypertension,? diabetes mellitus, COPD, and heart disease.
Specifically, COPD remains a leading cause of hospitaliza-
tion for the older people in the US; some 65% of the annual
638,000 or so hospital discharges were patients 65 years and
older.?® Also, some 20% of Americans will develop conges-
tive heart failure (CHF). Similarly, about 85% of African

Descriptor Explanation

Method of assessment

Pricing Structure of pricing mechanism

Partner revenue sharing

How revenue is shared among partners who

Selection of appropriate pricing method, eg, pay-as-
you-go, subscription, advertising supported, the
“buffet model”, micropayments, etc

Distribution proration among partners

are bringing the joint offering to market

Product cost structure
required
Potential volume
market segment

Direct and indirect cost of key resources

How much demand is expected in target

Product margins and cost assessment

Expected number of “units” sold in specified
time period

Note: Adapted from Business Modelling in the Dynamic Digital Space: An Ecosystem Approach, 2013, pg 33, El Sawy O, Pereira F. ©The Author(s) 2013. With permission of

Springer.®
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Americans and 74% of Hispanics aged 65 years and older
suffer from hypertension, which costs the US society about
$47.5 billion in annual direct medical expenses.”” But in spite
of advances in medical care and pharmacological therapy,
outcomes related to heart failure still remain relatively poor.?®
Given a 6-month readmission rate of some 44%, appropri-
ate disease management for CHF patients is critical, and for
people over 65 years in the US, it remains one of the leading
causes of hospital admission. Not surprisingly, the treatment
of high-risk heart failure patients accounts for an estimated
1%—2% of the total heart care budget both in Europe and the
US.2* Studies have shown that with telemonitoring, survival
rates have improved, and there has been about a 26% reduc-
tion in number of days of in-hospital stays for patients.?-3°
This is a viable technology, as shown by the large number
of internet-based wireless telemedicine applications, such as
portable health monitoring devices and mHealth units, which
seamless connect wirelessly with a central service center.!
Similarly, in-home monitoring of patients with CHF has
shown to lead to a 20% reduction in hospitalization, and a
21% reduction in mortality.>> While telehealth may not be able
to directly treat patients with these chronic diseases, in-home
monitoring reduces the incidences of hospitalization, which
reduces health-care costs, and reduces the pressure on the
need to increase the number of hospital beds. In the longer
run, telehealth-enabled preventive care could potentially
reduce the number of people with chronic diseases.

In a comprehensive and landmark retrospective analysis
0f2009-2012 Veterans Health Administration (VHA) admin-
istrative data, Darkins et al** analyzed 4,999 care coordination
home telehealth (CCHT)-noninstitutional care (NIC) patients
compared with usual (non-CCHT) care in a matched cohort
group (MCG) of 183,872 veterans. Both cohorts comprised
patients with complex chronic conditions with statistically
similar baseline (pre-CCHT enrollment) health-care costs,
when adjusted for age, sex, chronic disease, emergency
room visits, hospital admissions, hospital lengths of stay,

and pharmacy costs. Subsequent analyses after 12 months
of CCHT-NIC enrollment showed that mean annual health-
care costs for CCHT-NIC patients fell 4%, from $21,071 to
$20,206, whereas the corresponding costs for MCG patients
increased 48%, from $20,937 to $31,055. The summary of
the results is shown in Table 7.

In another study, telehealth monitoring of patient vital signs
reduced health service utilization for individuals with COPD
and resulted in significant annual cost savings of $2,931 per
person over the control group, as well as improvements in
participants’ self-management behaviors and control over their
condition.* Other studies also show significant differences
between hospital care and in-home care for other medical
conditions such as low birth weight, chemotherapy for children
with cancer, and ventilator-dependent adults.3>3# Thus, the
value proposition of telehealth in the US is extremely high.

However, most of these eHealth applications have been
deployed on a limited scope and scale, and there is no wide-
spread deployment of this mobile technology, and telehealth,
as such, remains very much in the “early adopter stage”.*
Furthermore, most companies are still in the testing stages of
telehealth systems and their related technologies, and only a
few long-term programs have been implemented. Much of the
current impetus for mobile telehealth is being generated by
technology companies that see the future revenue potential.*!

Most of the current mobile telehealth technologies and
applications are focused on homecare, where patient—doctor
relationships, historically, have been characterized by long-term
and time-consuming communications and repeated clinic visits.
Through real-time health monitoring, as well as the provision
of immediate attention to acute care patients (eg, emergency
arrivals) and patients in rural areas, telehealth could alleviate
the health care expertise resource problem, by providing both
an efficient and effective way to care for existing patients.

Another key area where telehealth could reduce costs
and increase efficiency in the health system is in follow-up
care,*** particularly for medical conditions where the visual

Table 7 Comparison of demographic and resource utilization data between MCG and CCHT-NIC

2009 2012
MCG CCHT-NIC MCG CCHT-NIC
(n=183,872 patients) (n=4,999 patients) (n=183,872 patients) (n=4,999 patients)
Cost, US$ (mean) $20,937 $21,071 $31,055 $20,206
Emergency room visits (mean annual number)  0.65 0.84 0.63 0.58
Hospital admissions (mean annual days) 0.56 0.72 0.76 0.49
Pharmacy costs (mean annual costs) $2,132 $2,117 $2,458 $2,587
Clinic visits (mean annual number) 45.7 335 64.42 50.53
Annual Medicare cost (mean cost) $4,176 $2,515 $6,504 $3,593

Abbreviations: MCG, matched cohort group; CCHT-NIC, Care Coordination Home Telehealth — Non-Institutional Care Group.
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aspects, such as photographs, are critical to evaluate the
medical status of the patient, such as in surgery aftercare and
chemotherapy: pilot tests have been conducted for mobile
phone-based follow-up care for patients in these areas.
Similarly, dermatology, where images and photographs are
used extensively in diagnosis and treatment, is well positioned
to exploit mobile telehealth.*

The use of mobile telehealth in rural health care also holds
promise. While the doctor—patient ratio may be relatively
low in these areas compared to urban areas, most patients
in these areas have cell phones and are within the range of
cell phone towers.>'# Applications that increase or support
doctor—patient communications, such as text messaging systems
(SMS) that provide appointment reminders, have been the first
types of applications downloaded to the mobile phone to sup-
portin telehealth. Quantitative statistical studies show that these
applications have had some success in countries such as New
Zealand and Philippines.*®*” mHealth and eHealth could also
provide the platform for preventive medicine, and it is estimated
that some $500 billion could be saved in the US by addressing
obesity, smoking, and other modifiable risk factors.

Other studies support the conclusion that most patients,
even older patients, are generally satisfied with telehome
health services and telehealth, particularly in the treatment
of COPD, CHEF, and chronic wound care, with patient satis-
faction levels increasing with increased levels of telehealth
care intervention.?’##%° Similarly, conclusions, as shown in
Figure 2, can be drawn from a random survey conducted
in North America involving over 5,000 respondents, which
shows high consumer interest in using both wireless tech-
nologies as well as the terrestrial internet to better manage
their health-care needs.’!

Access to medical records and test
results

Scheduling doctor appointments
Diagnotistic tools for symptom

finders

More information about drug
interactions

How to determine correct tests and
treatments

ey

Direct access to online doctors

Better ways to connect to local
resources

Free access to fee-only online

Figure 2 Respondents’ views on usefulness of various digital home health services.

While “early adopters”, ie, those generally defined to have
smartphones and tablets, have fully embraced the use of the
Internet to improve their individual health-care management,
as illustrated in Figure 3, a large and increasing percentage of
the “majority group” are also embracing the Internet to help
manage their own or, as a health caregiver, someone else’s
health. These findings are similarly reflected in other studies,
such as the Pew Internet and American Life Project.>

Table 8 suggests some of the policies or strategies that
could be used to further enhance the value proposition of
telehealth, particularly for end-users. Specifically, using the
cell phone or other consumer mobile devices, such as tablets
and even game consoles as the access device, and developing
appropriate applications for these devices will increase adop-
tion. Furthermore, using open versus proprietary platforms will
also increase innovation for more telehealth applications.

Interface

Defined generally in terms of ease of use, simplicity, and
convenience, the user interface experience is important for
adoption of any goods or services, but is particularly important
for technology-enabled services, such as mHealth. Since most
health-care professionals currently routinely use handheld and
wireless devices, training in the use of this technology is not
expected to be a major issue. Furthermore, given the popularity
and prevalence of use of the personal digital assistants among
physicians, both as a communication device and as a means
to access prescription and other information from medical
reference databases, it is expected that most caregivers will
generally to use the PDA for mHealth. Given the ubiquity
of cell phones among patients, it is the obvious platform
for application developers who have created, among other
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Figure 3 Percentage of respondents’ agreeing with the following statements on gathering health information online.

applications, insulin and heart rate monitoring functions for
cell phones, and are beginning to develop applications that
support telemonitoring and remote patient education in the
home. Small-scale clinical trials repeatedly find that “extreme”
simplicity is needed for home health applications since most
of the patients who have been released from the hospital and
expected to use these applications are generally older and
may have limited experience with computers.*® Furthermore,
from a user interface perspective, these applications must
account for potential physical limitation of patients due to
medical conditions such as rheumatoid arthritis, vision, and
other problems.> This is a critical requirement, and devices
and their interfaces must be designed to adapt to a patient’s
limited capabilities, including dementia, or lack of stamina, or
disabilities. This is reflected in Figure 4, which reiterates that
ease of use and familiarity of the device interface remain key

Table 8 Recommended “settings” for the value proposition of
the VISOR Model

Descriptor Comments

Compelling The viability of eHealth is demonstrated by
the large and growing consumer interest
in eHealth services and applications, which
may provide a solution to the growing
health costs for many consumers

Cohort Studies show that all demographic groups
value e-health and their related applications.
Applications, such as home-monitoring,
represent a large potential revenue stream
Complementarity The use of smart phones as the access
platform provides a familiar means for
access for various mobile health applications
While regulation will remain important,

open platforms provide the potential for

Cocreatibility

greater innovation of new applications from
developers as well as end-users

end-user requirements.’ A potential solution to this problem
of limiting and changeable usage abilities may lie in intuitive
interfaces that can learn and adapt to an individual’s capability.
Studies suggest that even nontechnical individuals are inter-
ested in learning how to use mobile and wireless services if
they provide them more independence.**

Perhaps, the most important aspect to encourage rapid
adoption of telehealth services and applications to allow
the end-user interface to easily adapt to users’ differences
in technical competence and physical capabilities. Some of
these requirements are described in Table 9.

Service platform

As discussed in the introductory sections, the fact that tele-
medicine has existed since the 1920s, as well as the potential
economic benefits that telemedicine provides, notwithstand-
ing, deployment and adoption of this technology remain
low, principally because of several technical, structural, and
social constraints. Many of these constraints, such as low
compatibility with how medicine is practiced, the complexity
of the telemedicine equipment interfaces, and at times, use
of the equipment itself, the prevalence of multiple technical
standards.>>¢ physicians’ unfamiliarity with the technol-
ogy, and ineffective training and change management,’” still
persist today.* Furthermore, with the availability of new
wireless technologies and standards for mobile telehealth,
such as GSM, GPRS, 3G, Bluetooth, WiFi, and Zigbee,
these interoperability issues may have been exacerbated.™
Also, given the recent data breaches in the health sector,
network security has become a primary concern. Thus,
a high level of security, characterized in part by encryption,
authentication, and controlled access, to protect health-care
data is necessary and critical for mobile telehealth.>* Because
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New in-home products offered by a
company brand that | trust

The ability to bundle different services and
pay one bill (for example, phone, Internet,
and cable TV in a single bill)

Offers a device for a low monthly rental
fee rather than a high one-time purchase
price

Free home installation

Easy to install

Provides higher transmission speeds than
what | currently have

User interface similar to what | am used to

*

_*

Total
Early adopters
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0.00%

20.00%

40.00% 60.00% 80.00%

Figure 4 Percentage of respondents’ agreeing with the following statements on requirements for user interface devices.

of the current state of the network, most of the wireless
telehealth applications used today are considered “low risk™
and involve only text messaging, simple patient data, and
checking prescriptions.®

Deploying a multinetwork approach may provide a solu-
tion to current wireless network challenges. Specifically,
Varshney** asserts that the current cellular networks used
in conjunction with wireless local area networks (LANSs)
and satellites to help provide coverage, redundancy, and
reliability could form the basis of a reliable and usable
wireless infrastructure that affords easy access and supports
prioritized communications. Additionally, a potentially higher
degree of service quality and scalability could be achieved
by switching between multiple networks, which would help
overcome the limitations in current wireless networks. But,

Table 9 Recommended “settings” for Interface in the VISOR
Model

Descriptor Comments

Functionality Given patients’ differing physical capabilities, devices
and applications must be versatile enough to
accommodate

Form factor May not be as crucial as some of the other qualities,

although may be important for some patients

Fluidity For ease of use, single-use as opposed to
multifunction devices may be preferred for medical
applications and services

Forgiveness Given potential differences in patients’ experiences

with technology, automated correction of end-user
“error” is crucial for eHealth applications

technical interoperability between telehealth devices remains
a significant obstacle. Thus, while the use of mobile phones is
ubiquitous, the rate of adoption of mobile telehealth applica-
tions and services, using the cellular platform, will depend
on how successful telecommunication network providers will
be able to integrate their platforms with hospital and other
health-related IT systems as well as other medical devices
and interfaces. Specifically, in mobile telehealth, in order to
preserve the integrity of data and appropriate patient care, it
is extremely important to seamlessly integrate new telehealth
data into existing hospital record systems.

One of the most significant challenges related to adoption
of'telehealth is not technology-based but “people-based” issues
and involves its integration with current workflows. In the case
of amobile telehealth system, this would require the integration
of eHealth applications with traditional workflows (or replace-
ment of some activities). While patients have found the use of
mobile phones in health care to be relatively easy,* health-care
providers on the other hand have been confronted with scalabil-
ity issues, the need for meticulous planning, strategic phasing,
and ongoing assessments in deployment of the system. These
issues are likely to remain immense challenges.

For social and legal requirements, telehealth applications
must be ubiquitously available to all, regardless of geographi-
cal locations. Thus, providing these services through national
telecommunication service providers’ networks would afford
both the most cost-effective way to deploy these services, as
well achieve universal access. Table 10 outlines some of the

Smart Homecare Technology and TeleHealth 2017:4

submit your manuscript 23

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Pereira

Dove

Table 10 Recommended “settings” for Service Platform in the
VISOR Model

Descriptor Comments

Architecture Greater and rapid innovation of new applications
and services may be spurred by adoption of
nonproprietary/open systems

Agnosticity Interoperability of access devices is crucial

for rapid adoption and to ensure that medical
applications will not fail on different devices
Most cost-effective approach, and which would

provide the greatest value for all stakeholders,

Acquisition

would be to run applications on the current
NGN platforms of network service providers
Access For social and political reasons, must be available

to all

Abbreviation: NGN, next-generation network.

recommendations to resolve the current technical challenges
associated with deployment of telehealth services.

Organizing model

In many countries, the medical health ecosystem system
is very complex and structured, none more so perhaps as
in the US. Specifically, in the US, at least 12 Federal and
State Agencies regulate the health industry, including the
Department of Health and Human Services, the Drug
Enforcement Agency, and the Food and Drug Administration
at the Federal level.”®> However, in the case of mobile
telehealth, since health applications will use the cellular
networks, oversight would also have to be provided by the
Federal Communications Commission. From a medical
health ecosystem perspective, with the exception of perhaps
the American College of Radiology, there has been ambiva-
lent support for telemedicine from the leading US medical
institutions, particularly the American Medical Association,
and most medical schools and college, as well as the majority
of doctors and hub hospitals.®! Several key societal impedi-
ments to the use of telemedicine can account for this ambiva-
lence, most significantly, the tension between state laws on
medical licensure telemedicine® which, under the present
individual state licensure system, requires physicians to be
medically certified and licensed in each state in which they
teleconsult with their patients. This thus practically limits
telemedicine to the State borders and as such curbs the poten-
tial geographic benefits that mobile telehealth solutions can
provide.® Furthermore, there remains significant ambiguity
on whether telemedicine services are covered under mal-
practice insurance policies.® These legal malpractice issues
and challenges are compounded when these services extend
beyond individual state borders.

Furthermore, as already discussed, technical security
protocols in the networks are needed to ensure the
confidentiality of patient medical information and record
for mobile telehealth,% perhaps more so than for other types
of personal information. 3G networks however, remain
vulnerable to malware attacks. Medical history and records,
if used inappropriately, can be severely detrimental against
the patient. The challenge remains to include security and
privacy protocols into mobile telehealth applications since
mobile networks may not be 100% secure.

Perhaps, one of the most critical factors for the success of
telehealth is the necessity of identifying all the stakeholders
in the telehealth system, and establishing an alliance
structure.®’ Traditionally, the health ecosystem has been nar-
rowly defined to include only the health provider, the insurance
company, and the patient. However, since the benefits of tele-
medicine accrue to many other entities beyond these traditional
stakeholders, these new parties have to be included. At the very
least, these would include the national telecommunication
service providers, equipment manufacturers, software service
providers, major corporations, and State agencies.

AsTable 11 suggests, the role of a keystone player will be
pivotal for the successful deployment of telehealth services
on a national level. The participation of a national common
communication carrier, for example AT&T in the US, could
potentially provide the leverage to bring the different stake-
holders together to resolve some of the obstacles discussed,
above, including perhaps advocating for the establishment of
a Federal Tele-Health Commission. Such a Federal Commis-
sion in the US would significantly reduce any bureaucratic
and legal frictions created by multiple agency supervision.

Table |1 Recommended “settings” for Organizing Model in the
VISOR Model

Descriptor Comments

Processes The active support of network service providers is
crucial to resolve the technical complexity related
to the delivery of e-health services, participation.

US network service providers have just begun
exploring eHealth as a service. Network service
providers are in a unique position to help set and/or
establish standards and protocols for eHealth
Partnerships Formal partnerships are a prerequisite with a “key-

stone” player taking the lead

Pooling Cost effective and efficient delivery of eHealth
applications would require the stakeholders in the
medical ecosystem to pool their resources

Project Success crucially requires coordination of efforts

management by the different partners and stakeholders.Will

the government taking the lead help accelerate the
process?
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Revenue model

Both in the US and Europe, the deployment costs of a mobile
telehealth or telemedicine infrastructure, and the reimburse-
ment of services provided over this network, remain two
major impediments to the rapid deployment of telemedicine
applications.®*® Currently, most of the technology costs and
the consultations carried out through telemedicine are not
reimbursed.”” Most of the telemedicine initiatives are being run
by organizations which are usually financed by demonstration
grants, like the military, research centers, or state-owned hospi-
tals, and, as such, are not too concerned with the revenue model
or reimbursements. Although studies have shown the viability
and profitability of telemedicine, through outpatient clinics
associated with hospitals in nonrural areas, only a small number
of these for-profit medical centers are involved in telemedicine
and many of these, like the Mayo Clinic, are deploying closed
telemedicine systems.”"”> Furthermore, out of fear that the
telemedicine equipment will be fast outdated, medical organiza-
tions are reluctant to purchase such equipment.’®”

While the many studies conducted show the potential
cost savings due to telehealth and remote monitoring, both
in the US and in other countries, the fact that most of these
studies still involve small sample sizes with diverse types and
doses for telehomecare intervention and for select chronic
illnesses, such as heart failure and COPD presents a challenge
to the revenue model.?”7# 78 Also, other studies argue that the
outcome of telemedicine in these areas is not conclusive due
to definition and measurement issues.”%* A 1992 study by
the Arthur D. Little Consulting Company which estimated
then, that telemedicine would have resulted in savings of $36
billion annually, was perhaps the first, and one of the few,
comprehensive studies that tried to estimate the potential
savings from telemedicine.®! However, a more recent study
estimates increases in efficiency in health care from wireless
telecom solutions alone will increase from almost $4.5 billion
in 2005 to $29.2 billion in 2015.%

The potential economic returns and benefits to employers
that telehealth applications can provide is another area of
economic analysis that is lacking. For example, employees
who are also primary health caregivers may enjoy “ease of
mind” as they are able to monitor their loved ones, and thus
companies may not experience any loss of productivity. There
are no studies in this respect that analyze the productivity
effects. Similarly, there is a dearth of comprehensive studies
that enumerate the research benefits accruing to continuous
access to electronic patient health data, and real-time analyses
of possible effects of medication and other treatment. Such
studies could help both in refinement or development of

new medical procedures and medications.® Fundamentally,
no comprehensive studies have been done to estimate the
economic benefits of telehealth to society in general, and the
cost reductions to national health care spending, both private
and public attained through telehealh application, specifically,
several reports have reemphasized the need for such studies,
recently.®® Furthermore, two aspects that currently are not
included in these analyses are 1) the economic savings from
early detection and monitoring of infectious diseases: It has
been estimated that Hong Kong’s gross domestic product
contracted by 1.8% in 2003 due to the severe acute respira-
tory syndrome outbreak®® and 2) productivity increases in
businesses from wellness programs. As discussed in the
Revenue model section, most studies deal with only chronic
diseases, and involve small numbers of patients. Since the
potential economic benefits of telehealth accrue to employ-
ers and the government, they are relevant stakeholders that
have to be included.

The cost saving estimates from telemedicine today
are not very different from the estimates made in 1992,
attesting to the lack of progress in trying to quantify the
economic benefits of telemedicine in the US over the past
20 years or so.” However, in this respect, some work has
been done in areas like electronic records by the largest of
the integrated medical groups (ie, the Mayo Clinic, Kaiser
Permanente, and the University of Pittsburgh Medical
Center among others).* While large medical groups have
been generally quick to adopt electronic record systems,
smaller practices however, among other issues, have found
the initial setup costs of these systems to be high and that
they are tailored to larger entities. In this respect, web-
based services offer promising alternatives; Internet-based

Table 12 Recommended “settings” for “Revenue Model” in the
VISOR Model

Descriptor Comments

Pricing Because all stakeholders in society will benefit
from a telehealth system, “subsidized pricing”
by government, corporations, and other private
stakeholders is both appropriate and required
to encourage ubiquitous adoption. Subscription
pricing for various tiers of types of services
would prove optimal

Partner revenue Requires equitable revenue sharing agreements
sharing for all stakeholders in the ecosystem
Product cost Costs defrayed among all stakeholders and
structure across multiple applications and services may
keep costs manageable

Potential volume Demand for the various eHealth services

across all age groups is potentially high
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Figure 5 VISOR analyses of telehealth in the United States.
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Notes: The circle denotes the interactions between the components. It also summarizes the current challenges and barriers, denoted in red, of each of the components in
the VISOR Business Model while conversely, the green boxes show the factors driving the need for telehealth.

service providers are seen by many as the emerging
players in health-care provision,*” such as patient access
and transfer of medical records being offered by Google
and Microsoft.

Although the overall cost of telehealth systems is yet to be
established, it is expected that the greatest costs will accrue to
human resource implementation and training, since hardware
costs such as mobile phone devices are relatively inexpensive
and mobile networks have already been deployed. There are
expected cost savings based on the pilot tests done in certain
countries.

As shown in table 12, one of the key challenges imped-
ing widespread deployment of telehealth services involves
developing an appropriate pricing plan. However, given the
potentially high capital cost of deploying a national telehealth
network, reasonable pricing can only be achieved if such
costs are defrayed over all stakeholders on society, including
the government and corporations. Thus, a comprehensive
analysis of all the benefits of telehealth must be considered
to justify participation by nontraditional health stakeholders
in building such a network. Table 12 further discusses some
of the policy recommendations that could alleviate some
of the revenue challenges to the deployment of a telehealth
system.

Conclusion
The analyses of telemedicine and mobile telehealth through
the VISOR framework illustrate that while technology issues

such as security and privacy consideration remain key factors
that will determine the rate of adoption of telehealth, non-
technological challenges are equally, if not more, important.
In the US health ecosystem, these include organizational,
including regulatory, and revenue-model issues. Some of
these issues hold true for other countries as well. The above
analyses thus suggest that rapid telehealth adoption can only
be achieved when, on the one hand, the service platform,
(perhaps more importantly) the organizational and revenue
model, and on the other the interface and to a lesser extent
value proposition are all adequately addressed. Figure 5
represents a stylized VISOR framework, with the circle
denoting the interactions between the components. It also
summarizes the current challenges and barriers, denoted in
red, of each of the components in the VISOR Business model
while conversely, the green boxes show the factors driving the
need for telehealth. While traditional discussions on the cost
and benefits of telehealth have been focused on the health
provider, insurance company, and patient, as the benefits of
telehealth accrue to other potential parties, as this paper has
argued, these nontraditional stakeholders have to be included.
These would include the national telecommunication ser-
vice providers, equipment manufacturers, software service
providers, major corporations, and the State, with one of
these major stakeholders, such as a national communication
carrier, perhaps acting as a “keystone” player, in the busi-
ness ecosystem.” Such a keystone player could push for the
establishment of a Federal Telehealth Commission that would
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streamline some of the legal and regulatory challenges, and

perhaps alter the current definition of telehealth in the US to

“bringing the patient to the doctor” as opposed to the reverse.

Although the Obama Administration has enthusiastically sup-

ported mobile health-care initiatives as a means of increasing

health care more efficiently, there is currently relatively little

federal government financial support in the US to facilitate

the adoption of mHealth or telemedicine. Thus, telehealth

remains currently in the exploratory stage.
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