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Abstract

In recent decades, the number of players in the digital health services sector has exploded, spreading digitali-
zation across all fields. This phenomenon is often referred to as digital transformation, an unavoidable shift.
Technological advancements have opened new doors in how healthcare services can be offered, managed,
and innovated. Business models in digital healthcare represent the forefront of these changes, enabling and
challenging industry players. Digital healthcare is not merely a technological trend but a complex amalgama-
tion of technological innovations, business strategy, patient needs, regulation, and ethics. Therefore, studying
digital health sector business models is essential and justified.

This thesis aims to investigate the challenges and success factors digital health companies face in their busi-
ness models, seeking a deeper understanding of these models in the industry.

The research was conducted as a narrative literature review. The research questions were: What unique chal-
lenges do digital health companies face in their business models? What are the success factors of digital
health business models? Literature searches were carried out in databases such as PubMed, Science Direct,
and Google Scholar, supplemented by manual searches. Using strict inclusion and exclusion criteria, the search
process yielded 17 studies. The data was analyzed through thematic analysis, employing an inductive ap-
proach.

The results reveal that digital health companies face various unique challenges, including legitimacy, financing
and investment, cybersecurity, and assessment challenges. Success factors identified include scalability, col-
laboration, clinical value, business expertise, the importance of assessment, and disruptive technologies.
Based on the results, further research might be necessary, particularly concerning small and medium-sized
digital health companies.
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1 INTRODUCTION

Information technology has revolutionized the current healthcare industry. The use of healthcare
information technologies is expected to increase significantly. Lau, Bartle-Clar & Bliss (2019) state
that scientific research, as well as industrial and government support, is heeded. Research and sup-
port are necessary for the effective implementation of these technologies to build capacity at the

regional, global, and national levels.

In the future, digital healthcare is expected to attract significant interest and investment. The mar-
ket is projected to reach a revenue of $170.2 billion by 2023, which is anticipated to be just the be-
ginning. The digital fitness and wellness markets are estimated to generate $96.94 billion in 2023.
This suggests that digital health is not solely medically oriented but includes a broader range of con-

sumer services. (Statista Inc. 2023.)

Interest in innovations in digital healthcare has been continuously growing over the past few dec-
ades. It can be said that digitalization has penetrated almost all industrial sectors. Technology and
data processing development have opened new doors in how healthcare services can be offered,
managed, and innovated. Business models in digital healthcare represent the forefront of these
changes, offering both challenges and opportunities to industry players. Digital healthcare is not
merely a technological trend. It is a complex amalgamation of technological innovations, business
strategy, patient needs, regulation, and ethics. Understanding it requires a new approach from both

technological and business perspectives. (Oderanti, Li, Cubric, & Shi 2021, 13.)

"Business models matter", states Chesbrough in his article that discusses the possibilities of business
innovation for companies. Better-developed business model often trumps superior technology or
ideas. Furthermore, not all business models are necessarily the same. From this, it can be assumed
that studying business models for different sectors, such as digital healthcare, is essential and justi-
fied. (Chesbrough 2007, 12.)

Digital health and the innovation of various business models are crucial due to the rapid develop-
ment of technology. Business models can adapt to technology and enhance their practical use. The
development of business models can create additional value and operational efficiency while also
increasing cost savings. Digital health is a multidisciplinary field; thus, integrating different perspec-
tives is essential. (Wahyono 2019, 348.)

The purpose of this thesis is to investigate business models in the digital health sector. The research
is carried out as a narrative literature review. This study aims to identify and present the unique
challenges and success factors in digital healthcare from a business model perspective. Through the
literature review, it is possible to perceive the existing entirety based on previous studies (Johans-
son, Axelin, Stolt & A&ri 2007, 3).
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2 BUSINESS MODELS AND DIGITAL HEALTH

This chapter aims to explain to the reader what business models encompass. Initially, it discusses
what the literature describes as a business model, its definition, and what it includes. Subsequently,
the concept of digital health and its associated terminology are elucidated. The section highlights
business models in digital health based on previous research. This approach helps the reader better
understand the context. Simultaneously, the study's theoretical framework is established, through

which the content and entirety of our research are formed.

2.1 Definitions of Business Model

A business model is found in every company, regardless of the industry. The term business model is
often used, but its definition is unclear. Two essential tasks can be defined within a business model:
value capture and creation. In business model can be found six parameters: Revenue mecha-
nism(s), Target market, Value proposition, Value chain, Value proposition, Value network or ecosys-
tem, and Competitive strategy. (Chesbrough 2007, 12.)

A business model can also indicate how a company implements its strategy using the entire organi-
zation's resources. It is said to concretize the strategy within the company. The digitalization and
electronification of the world have also changed business models, which are now required to be ag-
ile and adaptable. A good business model must be logical and modifiable. It combines the compa-
ny's production processes, customer perspective, cash flows, and partners. It can answer questions
such as: What does the potential customer want from us? How do we get the customer interested in
us and buying our services? What must be done to ensure our products exceed the customer's
needs? (Hesso 2015, 85-86.) The business model explains on a broad scale how a company gener-
ates revenue: what it offers, to whom, and how this plan is implemented. In other words, it de-
scribes the company's income and service flows, its position in the value chain, and explains the
benefits and revenues different stakeholders receive. (Technology Industries of Finland & Pulkkinen
2005, 14-20.)

One key challenge in developing business models is creating value-added services for which custom-
ers are willing to pay more than their production costs. There are many reasons for using business
models in business development. These include benefits in change management, planning, forecast-
ing the future, analyzing business, developing management, and understanding business. The busi-
ness model requires testing and development based on feedback to make it sustainable. (Technol-
ogy Industries of Finland et al. 2005, 14-20; Jarvinen et al. 2017, 81.)

A business model is not the same as strategy or tactics. It is rather a narrative of how a company
creates value and evolves. (Presnal, Kilpatrick Brathwaite, Salo & Brathwaite 2021, 78.) A company's
competitive position depends on how well its business model, based on its strategy, fits into its op-
erating environment. Therefore, understanding business models is valuable for all decision-makers.
The more precisely a decision-maker understands and can handle the company's business model,
the better they can implement it (Koponen 2019, 117). Business models can emerge, for example,
around the same idea or be targeted at a new audience. However, despite its general and estab-

lished use, the business model has not been clearly defined. (Saarelainen 2013, 18.)
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2.2 Osterwalder's Business Model Canvas

The study of business models is still a relatively new field of research. Osterwalder et al. define in
their work Business model generation a business model with the help of nine different building
blocks (figure 1). A business model describes the rationale of how an organization creates, delivers,

and captures value. (Osterwalder, Pigneur & Clark 2010, 15.)
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FIGURE 1. The nine Building Blocks based on Osterwalder et al. (2010)

1. Customer segments define all the target groups it aims to reach with its business. They can
be, for example, organizations or different groups of people. The company can divide customers
into different segments, i.e., customer groups with everyday needs, behavior patterns, or other uni-
fying characteristics. This is particularly important for the company to consider in its business opera-
tions, which segments are served, and which are ignored. Customer segments can include the fol-
lowing: Diversied market, mass market, segmented market, multi-sided platforms/markets, niche
market. (Osterwalder et al. 2010, 19-77.)

2. Value propositions refer to the service and product selection offered by the company, which
produces value for the customer group. This is why the customer chooses the services of that com-
pany from among other companies. A value proposition can be, for example: Price, Newness, per-

formance, customization, Design, and accessibility. (Osterwalder et al. 2010, 22-25.)
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3. Channels describe how companies find potential customers to sell the product to. Distribution,
communication, and sales channels form the contact surface where the company meets the cus-
tomer. At the same time, they act as essential factors in the customer experience. (Figure 2 and fig-

ure 3) show the channel types and their phases best. (Osterwalder et al. 2010, 26.)

Partner stores Salesforce
Own stores

Wholesaler Web sales

FIGURE 2. Channel types based on Osterwalder et al. (2010, 27)

1.Awareness 2.Evalution 3.Purchase 4.Delivery 5.After sales

FIGURE 3. Channel phases based on Osterwalder et al. (2010, 27)

4, Customer relationship describes the different customer relationships that the company wants
to have with other customer groups. These can include, for example, Customer acquisition, Cus-
tomer retention, and Boosting sales. Companies have added various partnerships and networks
where customers can work together to develop the company's services. (Osterwalder et al. 2010,
28-29.)

5. Revenue Streams are the next most important area after customers. Here, the most important
thing for a company is to know the pricing mechanism. They can be, for example, bargaining, auc-
tioning, fixed list prices, market-dependent, volume-dependent, or yield management. The business
model can be either transaction revenues or recurring revenues. Income streams can be of many
kinds. (Osterwalder et al. 2010, 30-32.)

6. Key Resources reflect the critical resources needed to create the business model. With the help
of resources, the company, among other things, reaches markets, offers value proposition, earn rev-
enues, and maintain Customer relationships. Resources can be Human, which is company staff. In-

tellectual, which includes patents, copyrights, and partnerships. Financial, which are all assets of the
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company that can be converted into money. Physical, the company's physical assets such as ma-
chines, buildings, etc. (Osterwalder et al. 2010, 33-34.)

7. Key Activities are the essential activities that guide the company's business model. These activi-
ties directly affect the company's success. The operational requirements are much the same as for
Key resources. Key activities also depend on different business model types. For this reason, they
can vary a lot. (Osterwalder et al. 2010, 36-37.)

8. Key Partnerships describe the network of various partners and suppliers. It is said that partner-
ships form the cornerstones of business operations. Among other things, they optimize business

models and reduce risks. (Osterwalder et al. 2010, 38.)

9. Cost Structure includes all the main costs the business model causes for the company. All the
functions described in the previous "building blocks" incur costs. They can often be calculated after
defining the key functions. The basic idea is always to minimize costs in all business operations. Re-
garding costs, two different classes of cost structures can be distinguished. (Osterwalder et al. 2010,
39-40.)

2.3 Business model framework and value proposition

Business Model Framework (BMF) is @ model that can be used to define business models from the
simplest to more advanced models. Companies can use the model to evaluate the opportunities of
their current business model in relation to its potential. There are six different types of models dis-
tinguished. Type 1 means that a company has an indistinguishable business model from other com-
panies. Today, most companies implement this model. In this model, price competition and availa-
bility are emphasized. For example, barbershops and restaurants implement the type 1 model. Com-
panies following the Type 2 model have differentiated their services to some extent. However, they
lack resources for investment and stability. The company might have its first successful product, but
other products do not achieve the same success. Typically, startup technology companies are like
this. In the Type 3 model, the company segments, meaning it investigates markets in its business.
In this case, the company can compete for customers in different markets simultaneously. This in-
creases significant profit potential and a broader customer base. Segmentation helps the company
to plan its future better with the help of various product and technology maps. Companies imple-
menting the Type 4 model have opened their operations to more external ideas. In this model, com-
panies can utilize technologies to develop and implement their business. The model frees up more
resources to develop the company's core business. Customers and partners are often more involved
in innovations than in the previous models. In the Type 5 model, we talk about the integrative effect
of the business model in core business. In this model, the role of the customer and the supplier is
essential for the core operations. This means that customers and suppliers share their roadmaps
with the company. A roadmap is intended as a tool for decision-making to improve coordination and
resourcing. In this model, it is typical for the company to have more significant investments in vari-
ous resources than in the previous models. In the Type 6 model, the business model is called an
adaptive platform. Companies following this model experiment with several different business mod-

els and their variations in many forms. In this model, customers and key suppliers are integrated as
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business partners, where there is also a sharing of risks in terms of technology and business.
(Kostoff, Schaller & May 2002; Chesbrough 2007, 13-14.)

Business model usually describes a company's operations regarding its results and profits. For exam-
ple, what the company sells and to whom. The customer is described as a target who pays for vari-
ous solutions sold to them. The company aims to retain a profit after costs, called the result. When
business models are described from the perspectives that combine operations and concepts, it is
about defining values. This is referred to as value architecture. When value is created, it results in a
value proposition, which describes the method or means by which the company solves the custom-
er's problem. (Hanti 2021, 74-75.)

Modern business models and innovations

Koponen (2019, 29) states that the platform economy is challenging to define. At the same time, he
notes that technological platforms enable interfaces or methods between businesses — strategic
technologies. This refers to technologies enabling different companies' business in an entire indus-

try. Platform thinking is acknowledged to have developed through technology platforms.

Now, powerful tools for analyzing the business models of complex platform organizations have be-
come available. Unfortunately, Alexander Osterwalder's widely used 'Business Model Canvas', a valu-
able tool in designing traditional business models, is not comprehensive enough. Although the Busi-
ness Model Canvas works well as an essential checklist of different business model components and
can be a tool for thinking, it is not flexible enough to describe business models in the platform econ-
omy. Since most business model tools are created from the perspective of traditional corporate
structures, their practical usefulness is limited when examining platform economy business models,
which particularly emphasize internal market interactions and complex feedback loops. Unlike in
conventional businesses, where the focus is on internal operations, platform models pay attention to
what happens outside the core of the business. Analyzing business models in the platform economy
requires three things: first, delineating the business model as a business system - what functions it
comprises, and as a revenue model - how it generates income. Secondly, understanding decision-
making and its consequences is needed. Thirdly, it is necessary to conceptualize the temporal delays

and feedback loops of the consequences. (Koponen 2019, 116-117.)

When an invention or method of operation is commercialized, it can be referred to as an innovation.
A challenge for product and service innovations is their rapid replicability. This can cause a company
to lose its competitive edge regarding its service. Business Model Innovation (BMI) can be used to
address this. BMI can significantly enhance a company's business model. To improve business mod-
els through innovation, it is first necessary to understand what it entails. A company must be dy-
namic and adaptable enough to remain viable. It is suggested that business model innovation can
be practically implemented using a navigation map. Companies can approach innovation through
experiential and open innovation. The key areas in business model innovation are value proposition,
operational value, human capital, and financial value. (Chesbrough 2007,17; Ramdani et al. 2019,
14; Hanti 2021, 83.)
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2.5 Data role in business

The role of data in the business world is irreplaceable. It is integrated into a company's operations,
and its continuous production is a daily occurrence for most organizations. Often, the potential of
data usage remains underutilized in companies. Data is thought to enable, diversify, and improve
business in different sectors. It can generate new business opportunities and accelerate existing
ones. Understanding the value of data as corporate capital is crucial. Data utilization focuses on cre-
ating added value by increasing efficiency or developing new products and services. Data is also a
prerequisite for the development and use of artificial intelligence. Data is not useful; it must be re-

fined into value-added support for business. (Sivula, Aho, & Laukkanen 2023, 13.)

Data-driven business refers to activities that utilize data to improve a company's or organization's
performance. This starts with business needs and aims to produce added value. It can, for instance,
support company management with data products or develop services and products based on data,
such as reporting systems or Al applications. Managing data alone is not enough; there needs to be
a realistic understanding of the possibilities and limitations of data. Data and platform economies
are often discussed side by side. In the platform economy, such as in companies like Wolt and Uber,
the focus is on the platform and its associated technologies and business models. In the data econ-
omy, the focus is on the data and its benefits. Both are ultimately part of the same economic eco-
system, where data is the core. Utilizing it is crucial, whether optimizing business operations or de-
veloping new services and products. Companies should define which business sectors would benefit
most from data. Potential uses include increasing a company's efficiency, improving customer expe-
rience, or creating new data-based innovations. Developing all these areas requires different exper-
tise, from technological knowledge to renewing business processes and possibly even implementing
new operating models. When discussing data, data warehouses, software robotics, artificial intelli-
gence, neural networks, and data analytics are often mentioned. These technologies do not create
added value; they are tools that help achieve business objectives. Merely having a large amount of
data does not guarantee business success. Data must be turned into useful products or services that
add value to the business. Sometimes it is observed that current data reserves have gaps, necessi-
tating the development of strategies for collecting missing information. For instance, data related to
customer behavior may need to be gathered over a long period before it can be transformed into
valuable data products. (Sivula et al. 2023, 14-20.)

2.6  Digital health and digitalization

This section discusses digitalization and the subject of study, Digital Health. Digitalization affects our
society in many ways, from individual factors to the entire community structure. Various technolo-
gies and data utilization are changing companies, organizations, and individuals' operating methods.
This change is directly reflected in society, including in business models and revenue generation
mechanisms of companies. (Figure 4) illustrates how this transformation occurs at different levels
(Sivula et al. 2023, 9.)
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operator

markets society

FIGURE 4. Reflecting the different levels of digitalization adapted from (Sivula et al. 2023, 9)

The World Health Organization (WHO) states that digital technology is integral to our daily lives.
Through it, the global connection between people is stronger than ever before. Innovations, espe-
cially in the digital environment, are occurring at an unprecedented scale and speed. However, the
use of technology in enhancing human health is still largely untapped, and there is considerable
room for the benefit of digital health applications. (WHO 2023.)

The WHO strategy aims to improve the health of all people worldwide by accelerating the develop-
ment and deployment of appropriate, easy-to-use, affordable, scalable, and sustainable digital
health solutions. It also aims to achieve the health-related Sustainable Development Goals (SDGSs).
Digital health is valued and widely adopted wherever it is available. The clear idea is to promote fair
and equitable access to high-quality health services and increase health systems' efficiency and sus-
tainability by providing quality care at affordable prices and on an equitable basis. All this will be

done in a system that protects the privacy and security of patients' health data (WHO 2021, 10.)

The vision also promotes research and development, innovation and multidisciplinary cooperation. It
recognises that digital health will be more efficient if there is sufficient investment in governance,
institutions and workforce capacity, and if digital systems and information are enabled in education,
planning and management, which are essential for the digitalization of health systems and services.
WHO emphasizes the importance of digital health on an international level, the significant role of
technologies and innovations, the challenges of implementation, and the rapid development of the
field. (WHO 2021, 10.)

Digital healthcare has caught up with us and is developing tremendously. It is a specialty that fo-
cuses on utilizing digital technology to promote health. It expands the idea of electronic healthcare
to include a broader range of digital devices and services consumers use. In versatile healthcare ap-
plications, digital health technologies utilize computing platforms, connections, software, and sen-
sors. This includes or is related to artificial intelligence, big data, blockchain technology, healthcare
information, health information systems, infodemics, Internet of Things (IoT), interoperability, and
telemedicine. The concept of digital healthcare includes digital health (Figure 5), which consists of
the aforementioned wearable devices, mobile health using smart devices (mHealth), clinical trials,

remote telemedicine (Telehealth-care), well-being, and analytics formed from measured health data
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and its visualization. Digital healthcare involves artificial intelligence and cognitive assessment func-
tions in the diagnosis of diseases, as well as predictive healthcare. (FDA 2020; Vahakainu 2018;
WHO 2023.)

Health
analytics

Telehealth- D I g ita I

Health

Wearables

FIGURE 5. What include to digital health adapted from Véhéakainu (2018)
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3 BACKGROUND OF CHALLENGES AND SUCCESS FACTORS

In this chapter, previous studies related to the topic are reviewed. By familiarizing oneself with ex-
isting theories, they can ideally be improved, and new ones can be created. In science, the principle
is to build new knowledge on top of the old, referred to as the accumulation of knowledge. The ben-
efit of this familiarization is that it reveals how issues have been addressed, what types of measures
have been used, and what conclusions have been reached. The theoretical foundation of the re-
search must always be based on relevant, appropriate, and up-to-date literature related to the topic.
The theoretical framework should be essential and cover aspects relevant to the topic. The theoreti-
cal framework can be understood as what has already been written about the subject. Finding theo-
ries specifically for a specific problem can be difficult, so the framework can be understood as what
is found in the literature and science about the phenomenon. Theories and previous studies are
used to support one's research. They are used to strengthen one's research findings. (Kananen
2010, 21; Vilkka 2023, 83.)

The study aims to investigate business models in the digital health sector. The research aims to un-
cover and identify the unique challenges and success factors in digital health from a business per-
spective. The study assumes that digital health companies face specific challenges in their business.

In addition, success factors that can be significant in successful business models are identified.

3.1 Challenges in business models

In their study conducted in the United Kingdom, Oderanti et al. (2021,14) observed that despite
government and local authority-funded political initiatives and pilot projects, the market for elec-
tronic healthcare technology services remained small and highly fragmented. Additionally, the mar-
ket growth had been significantly slower than previously predicted. Many small and medium-sized
technology and service providers dominate the market, including numerous startups with undevel-
oped products and business models. The study emphasizes the challenge of achieving large-scale
economic sustainability in traditional business models. While practical innovations exist, many ser-
vice providers are small-scale and not commercially viable on a large scale. This raises the question
of how innovative solutions can be scaled into profitable business models. Furthermore, it was found
that companies depend on other sources of income and their side activities. Regarding the chal-
lenges, the study summarizes that many new technologies have reached only a small number of
end-users. They are often government-funded, which can limit their commercial exploitation and
sustainability. In terms of demand and supply, there is a search for affordable technologies, while
service providers often market expensive and complex solutions. This mismatch can lead to ineffi-
ciencies and unmet cost savings. Oderanti et al. (2021, 14) also point out that, despite the market
potential, many providers of digital healthcare services face challenges in scalability and business

sustainability in their traditional business operations.

Silva, F., Silva, E., Neto, E., Lemos, Neto, A., & Esposito (2020, 1) show that in IoT-based digital
health solutions, Distributed Denial of Service (DDoS) attacks are now one of the most devastating

virtual threats. Combating DDoS attacks is a significant challenge. For example, these attacks can
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pose serious risks to patient safety and privacy regarding healthcare hardware and patient data pro-

tection.

Companies must understand and adapt to operate in complex business networks, where collabora-
tion with different actors is critical. This requires identifying and exploiting opportunities in the net-
work and aligning the goals and operations of other actors. They add that it is crucial to understand
how new technological solutions or components are integrated into broader service offerings. Some
technologies may act as value-adding parts without being essential to the core functions of the ser-
vice. In contrast, others are central to the entire operation and customer value of the service. At the
same time, there is a challenge in bringing new technology to market by integrating it into existing
business processes and models related to combining technology and services in a way that benefits
the customer. The company must identify which technological innovation best fits its current work

processes and service offerings. (Laya, Markendahl & Lundberg 2018, 114.)

Favoretto et al. (2022, 749) note that digital transformation requires manufacturing companies to
redefine their business logic, leading to necessary changes in organizational structures, business

model value systems, and technology infrastructure.

Gomes, Kemppainen, Pikkarainen, Koivumaki, & Ahokangas (2019, 27-31) have studied ecosystemic
challenges in their research "Ecosystemic business model scenarios for connected health." According
to them, business ecosystems are multifaceted by nature, and their boundaries are not clearly de-
fined, which complicates the development of an ecosystemic business model for practical applica-
tion. While ecosystemic business models continuously evolve throughout the life cycle of the entire
business ecosystem, their concrete implementation in practice is tied to negotiations and interac-
tions between stakeholders. Based on the research, those business ecosystems that aim to bring
together different actors around a common ecosystemic solution to solve a specific problem require
ecosystemic business models. The study has highlighted that actors participating in the ecosystem
can identify opportunities for collaboration in their business models by finding synergies and con-
flicts between the models. Interviews conducted in the study show that a business ecosystem aim-
ing to meet the requirements of hospitals does not need to be limited to a single service platform,
which could promote only one industrial partner's business. This might prevent achieving the busi-

ness ecosystem's common goal and the development of services for a broader customer base.

There have been found challenges of artificial intelligence in healthcare applications. The study re-
vealed several practical challenges in integrating Al into healthcare systems, identifying various ped-
agogical and technical barriers. The research has also been challenging because the interdisciplinary
nature of Al requires a comprehensive approach, taking into account legal dimensions as well as
technical aspects. The researchers add that careful adherence to GDPR and privacy protection must
be considered. With the increasing significance of Al in health data collection and sharing, the study
recommends developing sustainable methods for open-source health data management. Growing
concerns about consumer privacy and data protection necessitate the application of national and
international regulations and directives. Simultaneously, the importance of deepening understanding
of data ownership rights and creating ethical guidelines related to the use of medical Al is empha-
sized. (Mohammad et al. 2023, 1024-1029.)
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3.2 Success factors in business models

Oderanti et al. (2021, 9) highlight effective collaboration and corporate acquisitions; many innova-
tive products and services are developed in small businesses, which lack the infrastructure to deliver
them on a large scale. Collaboration, including acquisitions, is essential for achieving growth and
sustainability. Additionally, Belfiore, Cuccurullo, & Aria (2022, 3-5) note that most patents in the
healthcare IoT sector are privately owned, but public research institutions are in a key position to
advance IoT research. Therefore, it is advisable to intensify collaboration between industry and aca-

demic circles.

Diversification of the product line: different segments of the eHealth market are often not large
enough to achieve sustainability through a single product. Many companies have heavily invested in
diversifying their product range. (Oderanti et al. 2021, 9.)

Clear Definition of the eHealth Ecosystem; Identifying key stakeholders, such as service providers,
volunteer organizers, insurers, social enterprises, financiers, customers, and users. (Oderanti et al.
2021, 9)

International Orientation and Market Penetration: Success in international markets often relies on
acquiring small, specialized companies for new technology and distribution opportunities, as well as

exploiting foreign markets through local partners. (Oderanti et al. 2021, 8.)

Management of Financing and Investments: It is reported that companies, such as university spin-
outs, have succeeded in maintaining operations after initial funding. Success is also attributed to
successful return on investment (ROI) within a certain timeframe and attracting new investors after
public financing. (Oderanti et al. 2021, 10.)

Regulatory and Policy Environment; In some international markets, unlike in the UK, the market is
dominated by medium-sized and large companies, including multinational corporations. The revenue
streams of these companies indicate that most are financially sustainable and have started or

planned to expand into a global distribution network. (Oderanti et al. 2021, 10.)

Oderanti et al. state, based on Zott's (2012) study, that value creation often occurs through various
business model innovations in a digital context. Innovations happen through changes in planned
activities, connections, or active operating systems. They use Osterwalder and Pigneur's (2010)
business model framework in their research. Based on the study they found (Hwang and Christen-
sen 2008), it is noted that the lack of innovative business models is the main factor in assessing ac-
cessibility and cost issues in healthcare. Digital health is linked to innovative business models, pri-
marily through internet-based innovations. Health technology services include point-of-care (POCT)
wearable devices, the Internet of Things (IoT), telemedicine/tile treatment, and online medical con-
sultations. (Oderanti et al. 2021, 2-3.) Developing and applying specific data transmission methods
in network infrastructure is necessary to efficiently and broadly implement these wearable
healthcare mobile applications, ensuring their performance, network optimization, and system relia-
bility (Garcia-Perez, et al. 2017, 674).
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In promoting the use of mobile technology to develop sustainable business models in healthcare, it
is essential to comprehensively address areas beyond the technological dimension of the business
model, such as value propositions that reflect customer value, organizational structure, and the
mechanisms of cash flow formation instead of service platforms. In a sustainable business model
enabled by mobile technology in healthcare, value propositions should be formulated according to
customer values, generating social benefits. Effective value capture models must be designed to
achieve economic benefits. According to the study, telemedicine enables the creation of such value
propositions and supports building a sustainable business model. Telemedicine services must offer
usability and sustainability, integrating the interests of all different stakeholders into one system.
Nosratabadi et al. (2019, 17.)

The ideal forms, goals, and impacts of innovation hubs are still under development, the economic
challenges of evolving payment systems and the ability of new digital healthcare technologies to
challenge existing service models are tangible. Healthcare sector actors are still tightly focused on
meeting regulatory requirements and improving quality, leading to minor adjustments in existing
processes. However, this approach may not be sufficient to ensure success in the future environ-
ment. Early experiences with innovation hubs show the range of possibilities available to those who
want to expand their organization's innovation capacity. In the post-pandemic world, whether inno-
vation hubs can meet the growing clinical, technological, and economic needs remains to be seen.
(Bhattacharyya, Shapiro, & Schneider 2022, 2.)

Firstenau, Klein, Amyn, & Carolin (2021, 822) highlight multi-sided platforms (MSPs) and their busi-
ness models through care coordination and research models. The study addresses value-based
healthcare through patient activity and participation. The alignment of two separate business mod-
els enabled the growth and scalability of the platform. Additionally, it is noteworthy that patient-
centered care coordination facilitated professionals' collaboration through evidence-based research
information enhanced by artificial intelligence algorithms. Multi-sided platforms have been shown to
improve the management and coordination of care quality through technology and economic princi-
ples. The analysis identified three value-adding stages: efficient coordination, care quality manage-
ment, and direct patient participation through app-based monitoring (Furstenau et al. 2021, 823-
824).

A literature review related to telehealth conducted by Velayati, Ayatollahi, Hemmat & Dehghan
(2022, 2) noted that business models could assist telehealth technology companies. Significant fac-
tors include considering stakeholders' and customers' requirements when defining value proposi-
tions. This is also the view of Antonio, Petrovskaya & Lau (2020, 2), who recommend reevaluating
business models in patient care. Grustam, Vrijhoef, Cordella, Koymans, & Severens (2017,3) state
that transaction costs in the telehealth business may be lower in a B2C model compared to a B2B

model, which could promote the business of telemonitoring.

Additionally, business models need to be tailored to different contexts. Success can be highly con-
textual. The same review noted that Osterwalder's business model canvas has been used to gain a
more comprehensive overview of the telehealth sector. The research raises the question of how tra-

ditional business models can be further refined. It also raised the question of whether a universal
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model could be developed specifically for the digital health sector, including elements from tradi-
tional and modern business models. (Velayti et al. 2022, 2.)

With technological advancements, all business areas have undergone transformations, particularly
the expansion of information availability and the growth in data volumes, which have been key fac-
tors in this development. For these reasons, the skill in utilizing information has become an increas-
ingly important competitive edge for companies. Huhtala et al. (2019) states, based on Keen et al.
(2006), that a company wanting to break into the market as a new player or develop new business
areas must have a business model that clearly describes the company's needs and desires to make
changes in its operations. In a digitalizing environment, the versatile utilization of personal data be-
comes a key company resource. Personal data should be seen as a necessary, readily available, and
reusable resource. Companies that are among the first to develop and offer services that support
individuals' life management can establish new business models and thus contribute to economic
growth. MyData-themed research that commercializing personal data is not straightforward. There
are two primary levels in using personal data: individual personal data and combined anonymous or
pseudonymous data. As open business models become established and data-related regulations are
examined, this aggregation-level data forms a valuable asset for industry players. (Huhtala, Pikkarai-
nen & Saraniemi 2019, 56.)
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RESEARCH PURPOSE, OBJECTIVES AND RESEARCH QUESTIONS

This chapter introduces the purpose, objective, and research questions of the study. This thesis
aims to examine business models in the digital health sector. The research aims to identify and find
the unique challenges and success factors of digital health from a business perspective. Digital
health companies are assumed to face specific challenges in their business operations. In addition,
the possible success factors that may be prerequisites for successful business operations in compa-

nies are also explored.

Formulating a research question is a critical phase in the design of a literature review, as, without a
clearly defined question, it is impossible to form search terms and criteria for the search process. It
can be said that research questions guide the entire research process. For a successful literature
review, it is of utmost importance that the researcher identifies a topic within their field that arouses
personal interest and is relevant. It is essential to thoroughly consider the questions during the re-
search process, as they guide data collection and enable the discovery of relevant information or
tools to solve the issue being developed. The research problem, data acquisition questions, and the
why questions that emerge in the analysis phase should form a coherent, logical chain that reflects
the core of the phenomenon you are researching or developing. (Kananen 2010, 31; Vilkka 2021,
105; Vilkka 2023, 43-44.)

This study formed two research questions. The research questions are detailed below.
1. What unique challenges do digital health companies face in their business models?

2. What are the success factors of digital health companies' business models?
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5 METHODS AND ANALYSIS

This chapter discusses the methods used in the research, purpose, objective, research questions,
and the steps for searching the research material. The chapter explains to the reader what a narra-
tive literature review means. At the same time, the background and formation of the research ques-
tions and the development of data collection are opened. In the research, methods are named as
those methods and practices used purposefully to produce observations about the research topic.
Various data collection methods provide first- or second-hand information and sources. Different re-

search strategies and approaches are often also considered as research methods. (Vilkka 2021, 59.)

5.1 Narrative literature review

The research method used in this study is a literature review. A literature review can be defined as a
research method used to examine original research by researchers and scientists. It is conducted to
assess, identify, interpret, and synthesize existing knowledge. The method aims to summarize the
existing and relevant understanding of the original research in the subject area and to draw critical
conclusions to a pre-set research question. The review aims to examine the overall picture or syn-
thesis critically. The nature of a literature review is analytical and multi-methodological. It combines
a pre-planned systematic process of searching for studies, critical reading and evaluation of the
studies found, selection of studies, note-taking of original studies, analysis of studies, i.e., compari-
son of data, and synthesis to produce new knowledge. A literature review aims to practice and
guide, pro-vide guidance, find tools and methods, or build recommendations, for example. It may
also seek to describe what is being researched and known about the subject and, in this context, to
identify gaps in the knowledge of the subject. A literature review of research methods is character-
ized by rigor, regardless of the type of literature review method. This accuracy involves striving for
validity, generalizability, and reliability during the research. In practice, it means that the research
data are obtained in a deliberate, systematic, limited, and consistent manner, according to pre-es-
tablished rules, to assist the search process. Transparency means reproducibility, i.e., that the re-
search process discloses, in detail, all the steps taken by the researcher and the reasons for their
selection. Transparency requires that the data acquisition and the associated selection criteria are
carefully disclosed in the review that is written about the research. The study will describe in detail
the search and selection criteria, keywords, databases used and the rationale behind them, and the
results of the search in a critically appraised and consistent manner. It is inherent to the literature
review that a balance is struck between the selection judged appropriate to the research question
and the exactness required by the method. (Vilkka 2023, 11-13.)

In a literature review, according to Vilkka, criticality as a discriminating and structuring activity
means that as the process proceeds step by step, the author reflects on what they do and think in
the literature review, where the ideas and actions come, and what they imply for the results and
conclusions of the literature review. Criticality also means accepting and defining the research chal-
lenges presented by the literature review and creatively experimenting and making more observa-
tions to find solutions to the problems rather than hiding them. For example, when rejecting or ac-

cepting a solution, it should always be done in a reasoned manner. (Vilkka 2023, 14.)
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5.2 Data collection and selection

The data for the literature review is usually collected according to a pre-prepared plan. The litera-
ture searches for the study were conducted using Savonia's licenses to databases, which the re-
searcher had free access to. A systematic literature review aims to map all significant global re-
search knowledge related to the topic. To achieve this, it is essential to use a comprehensive and
carefully planned search strategy. Using relevant databases for the search, from which research on
the subject matter is available, is also key. An information specialist is an excellent help in planning
the search strategy. (Stolt, Axelin & Suhonen 2016, 25-111.) In this study, the information specialist

help was also used.

When choosing search terms, it is essential to select them carefully, as they are crucial in finding
studies for the literature review. The search strategy consists of grouping these terms to conduct an
effective search. In other words, the search strategy is a method where the selected search words
are arranged in a way that helps find relevant material for the literature review. (Vilkka 2023, 56.)
The article searches for the literature review were conducted during the summer and autumn of
2023. The specific search dates of individual studies are in the reference list. Based on advice re-

ceived from Savonia's information specialist, the following databases were selected:

PubMed is a database designed to support searching and processing biomedical and life sciences
literature. Its goal is to promote health globally and at the individual level. The database contains
over 36 million references and abstracts from biomedical literature. (National Library of Medicine
2023.)

ScienceDirect is a leading database offering peer-reviewed literature from Elsevier's journals and
books, containing a wide range of articles. Most articles are available completely free of charge.
(Elsevier 2023.)

Google Scholar is a database that enables the simple and extensive search of multidisciplinary scien-
tific literature. Google Scholar allows for the discovery of relevant scientific material from around the

world, such as various articles and other publications. (Google Scholar 2023.)

When forming the search terms, Boolean operators were used. The use of Boolean operators is cen-
tral in database searching to find research material. The operator AND narrows the search so that
all search terms must be in the results, thus providing particularly targeted material. On the other
hand, the operator OR expands the search by including articles in the results that contain any of the
given search terms. The operator NOT should be used cautiously, as it excludes certain words from
the results, which may also eliminate relevant material. (Savonia University of Applied Sciences
2023.) Combining search terms with Boolean operators is common in most databases, such as Pub-
Med, Scopus, and Web of Science. Familiarizing oneself with different database guidelines is neces-

sary to ensure good and relevant search results.

Search terms were modified to suit different databases. This was due to different search functionali-
ties, which limited the use of the same search methods. Information retrieval was carried out in the

databases above with search terms formed based on the research questions. Savonia's information
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specialist guided creating the search terms. With the assistance of the information specialist, devel-

oping search terms was more accessible and clarified the initiation of the research.

Studies that correspond to the defined research question are mapped and evaluated when selecting
research material (Vilkka 2023, 74). At this stage, the original studies' relevance and ability to an-
swer the posed questions in the context of the literature review are carefully examined. Extensive
researcher-specific contemplation and discretion are used in selecting and rejecting studies, adher-
ing to defined criteria. Using predefined methods reduces the possibility of bias in the literature re-
view. (Stolt et al. 2016, 57.) The study's predefined inclusion and exclusion criteria are shown in
(table 1)

Inclusion Criteria Exclusion Criteria

Published in 2015 or later Published before 2015
Written in English or Finnish Written in any other language
Material is a scientific publication (peer-re- other than a scientific article

viewed)/other reliable source

Available on the internet Any other form of material
Material accessible for free with student cre- Access to material is paid
dentials

Abstract available No abstract available

TABLE 1. Inclusion and Exclusion Criteria Table

The search terms used in PubMed were as follows: ("Models, Organizational"[tw] OR "business
model*"[tw]) AND (Telemedicine[tw] OR Telenursing[tw] OR telehealth[tw] OR "digital health"[tw]
OR ehealth[tw]) AND (challenge* OR difficult* OR barriers OR problems OR limitations). This search
was aimed at research question 1, which asked, 'What kind of unique challenges do digital health
companies face in their business environment?'. The initial search yielded 243 results. ("Models, Or-
ganizational"[tw] OR "business model*"[tw]) AND (Telemedicine[tw] OR Telenursing[tw] OR tele-
health[tw] OR "digital health"[tw] OR ehealth[tw]) AND (succes* OR prosperit* OR success factor
OR business suc*) were the search terms used for research question 2, which asked, 'What are the
success factors of digital health business models, and how do they affect the performance of com-
panies?'. The initial search for this yielded 99 results. The total number of studies from both search-
es was 342. Following the application of inclusion and exclusion criteria and further refined limita-
tions, see Table 2., this number was narrowed down to 96 studies. Ultimately, 10 articles were se-

lected for analysis in the final study.

The search terms for ScienceDirect were formed based on the PubMed search terms as follows:
("business model") AND (Telemedicine OR telehealth OR "digital health" OR ehealth) AND (succes

OR success factor OR business success), ("business model") AND (Telemedicine OR telehealth OR
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"digital health" OR ehealth) AND (challenge OR limitations factor OR barriers). The search terms had
to be condensed from the previous ones. This is because ScienceDirect's search allows only 8 search
terms. The total number of studies from both searches was 1943. After applying the inclusion and
exclusion criteria and more specific limitations, see Table 2, this number narrowed down to 146

studies. Finally, 10 articles were selected for analysis in the final study.

The search terms for Google Scholar were formed as follows: ("Models, Organizational" OR "busi-
ness model*") AND (Telemedicine OR Telenursing OR telehealth OR "digital health" OR ehealth)
AND (succes* OR prosperit* OR success factor OR business suc*), ("Models, Organizational" OR
"busi-ness model*") AND (Telemedicine OR Telenursing OR telehealth OR "digital health" OR
ehealth) AND (challenge OR limitations factor OR barriers). The total number of studies from both
searches was 17,700. After applying the inclusion and exclusion criteria and more specific limita-
tions, see Table 2, this number narrowed down to 1290 studies. Ultimately, 0 articles were selected
for analysis in the final study. The reason for this was that the articles in the database were the

same as in the previous databases.

Finally, a manual search was conducted with similar criteria from the databases provided by Savonia
UAS. One article was selected for analysis in the study. The total number of studies included in the

final literature review amounted to 17. Detailed information about the included articles can be found

in Appendix 1.

Database 1st Search 2nd Search 3rd Search Research In-
Round with Round with Re- | Round Based cluded in the
Search Terms fined Criteria on Title and Literature Re-

Abstract view

PubMed 243+99= 342 76+20=96 44 10

ScienceDirect 863+1080= 1943 | 55+91= 146 56 6

Google Scholar 17700 1290 0 0

Manuaalisesti ha- | 540 111 18 1

ettu

TABLE 2. Results of the Matrix Overview of Searches Conducted in Databases
5.3 Data analysis

The material selected based on literature searches can be analyzed in several ways. In this study,
the materials were analyzed using thematic analysis. In thematic analysis, the material is combined
by asking how the individual themes defined in different studies relate or whether the studies agree
on the subject or have differing views (Vilkka 2023, 88).

The content analysis of the study was approached through inductive reasoning. Inductive reasoning
is a process that starts from individual examples or cases and progresses towards more general con-

clusions. Here, observations and specific points are used to form broader generalizations. Induction
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is based on the idea that something available can be deduced from detailed, separate observations.
This is typical of data-driven research, where theories and hypotheses are built based on observa-
tions. (Kananen 2010, 40.)

The data in this study enabled a holistic approach to the research questions. Initially, the data was
read through carefully several times. Preliminary notes were made from these readings, followed by

the phase of grouping themes. The final results of the study were shaped after the refined themati-

zation.
Original phrase Simplified expression Subcategory Main category
1. “...the healthcare Healthcare regulation re-
sector is regulated to sponds to digitalization

address the challenges | challenges
posed by the rapid dig-

italization process...” .
Regulation Challenges

2.” ...The legislator had on DH
not foreseen the digital | Unforeseen digital opportu-
development, particu- nities in healthcare legisla-
larly not the opportuni- | tion

ties that came from

combining regulations

aimed at resolving dif- focus on legitimacy;
ferent healthcare chal- - ) ] states shape politics
Legitimacy is key in start- .
lenges...” Legitimacy Challenges

up business formation
3. "...Legitimacy proved
to be of central con-
cern for the start-ups States validate politics,
and their business for- | marginalizing some voices.
mation processes...”

4, “...states can nor- .
Platforms struggle with le-

malise and legitimise .

gitimacy
their political choices,
as well as marginalise

certain voices...”

5. ”...new platform
business models often
face critical legitimacy

challenges...”

TABLE 3. Example of inductive content analysis about legitimacy challenges
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6 RESULTS

When writing results and conclusions in a thesis, it is essential to present them in a clear and un-
derstandable way to the reader (Vilkka 2021, 151). This chapter deals with the results of the study.
The results have been grouped in the most logical order possible for the reader. As a result, the re-

sults are easier to follow.

6.1 Results of challenges in business models

Firstly, the results are presented in response to the research question: what unique challenges digi-

tal health companies face in their business models.

6.2 Legitimacy challenges in business models

The first challenge highlighted by the results is legitimacy and its associated challenges. Legitimacy,
briefly defined, means legality or lawfulness. General legitimacy is defined as actions being socially
desirable, appropriate, or purposeful (Bengtson, Morici & Lindholm 2022, 340). The second aspect
discussed is sociopolitical legitimacy, where compliance with norms or laws is examined (Essen, Fri-
shammar & Cenamor 2023, 3). Lastly, there is cognitive legitimacy, which assesses the general
awareness of legitimacy in a broader context. Topics related to legitimacy can be found, from politi-

cal issues to national questions on using artificial intelligence. (Tucker 2023, 1.)

Essen et al. (2023, 3) highlight legitimacy challenges that companies may face in their business op-
erations. In the study, legitimacy challenges were found, for example, in complex technologies,
which were seen as too challenging concerning their value. This is believed to affect stakeholders'
perceptions of legitimacy particularly. Another point is that new companies entering the market
must adapt their business models proactively to respond to legitimacy challenges. The study also

concludes that a business model cannot be considered a unified whole.

Start-up companies strive to build legitimacy and gain approval during the entrepreneurship foun-
dation process by presenting the opportunities and values created by digital technology. The study
states that legitimacy challenges are found in service quality, policy, target group variation, complex

regulations, and ethical issues. (Bengtson et al. 2022, 341-346.)

Tucker (2023, 1) highlights national strategies for artificial intelligence related to legitimacy in his re-
search on the Nordic countries. They note that adopting Al is inevitable and that the private sector
is driving this matter forward. This poses challenges for companies in adapting to the public sector,
which has been considered a strong player in healthcare. This creates tensions, for example, in reg-
ulation, as the public and private sectors may operate according to different interests and objec-

tives.

6.3 Challenges of performance evalution

Information about digital healthcare interventions' economic and beneficial impacts is essential for
demonstrating economic value and supporting decision-making in the field. The most suitable meth-
ods and data collection strategies must be selected for effective and reliable generalization. This en-

sures that the results obtained are comparable and applicable in different contexts. Information also
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serves as the basis for business model design and optimizing payment systems in providing broad-er
services. Suppose reliable evidence of the effects is not available. In that case, efficiency can be
questioned by key decision-makers, which in turn can limit investments in digital health services and
their long-term integration. Due to the diversity and extent of applications and services, it is imprac-
tical to conduct detailed economic evaluations. Instead, it is essential to generalize from some ob-
servations to understand how these applications and services impact the economy more broadly.
(Bergmo 2015, 2-3)

Kelley et al. (2020, 2) identify a challenge faced by small and medium-sized enterprises (SMES) in
the digital healthcare sector: the lack of formal evaluation. These companies have limited resources
and opportunities to conduct comprehensive evaluations, making integrating into healthcare sys-

tems difficult.

Lepore et al. (2023, 1) observed that analyzing and processing the acquired information is challeng-
ing. A significant challenge is converting large data streams into usable results. This is an aspect

that digital healthcare companies must manage to be successful.

Ventura, Brovall & Smith (2022, 3) highlight the importance of a business plan for the sustainability
and expansion of digital health innovation. The research emphasizes the complexity of complex
health interventions, such as DHIs, and their evaluation and implementation challenges. It suggests
that the perspectives of various stakeholders and end-users should be considered in the design and
evaluation of DHISs. It is also necessary to consider how the complexity of DHIs affects their effec-

tiveness assessment and implementation in the real world.

Chamberlain et al. (2021, 6) note that scaling digital healthcare interventions involves complexities
in service pricing and effectiveness. There are also delays and desynchronization of funding flows in
public sector procurement. Stahl et al. (2022, 5) also highlighted a challenge in the public healthcare

reimbursement mechanisms for using digital services and patients' digital service competencies.

6.4 Financing and investments

Funding is a key challenge for digital healthcare platforms. Since these platforms often operate
driven by a "social purpose," their scaling can be slower and less attractive to private investors.
Owners and decision-makers of various platforms are encouraged to consider the impacts of the
social purpose in financing and scaling. This is particularly important as it can affect a company's
ability to acquire funding and thus impact its performance and sustainability. (Pundziene et al. 2023,
13-14.)

In their research, Alami et al. (2023, 2-4) introduce the “Wrong pocket” problem in digital
healthcare. It describes a situation where one party bears the costs but does not reap the benefits,
while another party gains the benefits but does not bear the costs. This can be particularly detri-
mental to small and medium-sized digital healthcare companies investing significantly to enter the
market. This problem can add complexity to the business models of digital healthcare solutions. This
can be especially challenging when healthcare organizations and public entities are involved in the
same eco-system, and their goals may not align. This phenomenon primarily benefits larger organi-

zations.
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Funding, and its lack, is also seen as a significant challenge when a digital health company is trying
to enter the market. Public funding, particularly, was seen as challenging to obtain to support mar-
ket entry. (Kelley et al. 2020, 2-3.)

Cybersecurity and information security

Information security and cybersecurity emerge as a central challenge in a digitalizing world. The se-
curity of telemedicine systems is a significant challenge that requires interdisciplinary expertise and
collaboration between medical and information security professionals. If a cyber attack were to oc-
cur, it could, at its worst, endanger human lives. The risk is particularly increased by using out-
sourced ICT personnel without the appropriate security training. (Kim et al. 2020, 8; Chakraborty et
al. 2023, 3-5; Lepore et al. 2023, 3-8.)

Cybersecurity is considered one of the most critical factors in assessing a company's reliability. In

addition, other technological infrastructure challenges, such as network connections, must also be
considered. Protecting private and personal information is viewed as challenging. This means that
companies must adhere to strict privacy laws and standards. (Kim et al. 2020, 8-9; Chakraborty et
al. 2023, 3-5; Lepore et al. 2023 3-6.)

Results of success factors

This chapter presents the results in response to the research question, which asked what are the

success factors of digital health companies' business models?

Scalability in digital health

Scalability was identified as one of the key success factors for companies. Several studies empha-
sized the importance of scalability as a condition for success in the digital health sector. Regarding
scalability, many healthcare systems found it optimal to expand their virtual health services to meet
increasing demand rapidly. Various service platforms can be quickly scaled to meet healthcare
needs, regardless of how small these platforms originally were. Scalability is considered as important
as, for example, financial viability. (Stahl et al. 2022, 3-5; Kelley et al. 2020, 2-4; Chakraborty et al.
2023, 2-5.)

In the current evolving healthcare environment, the development and scalability of virtual
healthcare platforms are key operational prerequisites. The COVID-19 pandemic highlighted the sig-
nificance of these platforms but also revealed their limitations. Globally, healthcare systems are re-
assessing their platforms, processes, and strategies with a focus on scalability. This means the abil-
ity of platforms to grow and adapt to changing user numbers and needs. The goal is to create flexi-
ble, efficient, and scalable solutions that serve patient groups of varying sizes and adapt to changes
in healthcare. Scalability is also important from a health equity perspective, ensuring that platforms

are accessible and usable by all patients, leveling healthcare disparities. (Stahl et al. 2022, 3-5.)

Technology sector startups have become important players in the health industry, innovating it in
many ways. With various technological innovations and increased demand for more personalized
and efficient health services, these startups have carved out their own place in the Digital Health in-

dustry. They are small and may focus on specific market niches. At the same time, they have signifi-
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cant potential to scale in different business environments. Startups are agile, but their failure rate is
high, and only a few grow into significant success stories. Their importance is notable as they devel-
op and bring to market complex medical inventions and strive to serve under-served markets by re-

ducing healthcare costs and speeding up service delivery. (Chakraborty et al. 2023, 3-6.)

Scalability in developing and implementing digital health technologies requires structural and finan-
cial changes in public healthcare systems. For example, hospital payment systems are based on visit
numbers and do not provide incentives to invest in technologies that improve patient care and re-
duce the number of visits. This limits technologies' scalability potential and ability to affect system-

wide outcomes. (Kelley et al. 2020, 4.)

6.8 Business competence

The importance of companies' business expertise emerged next through the analysis of the litera-
ture review material. A company must understand the important aspects of its basic business opera-
tions in its business model, such as the cost structure of its products, financing, and production. In
addition to basic business functions, companies in the digital health sector must also operate in
complex environments. Clinical values, such as the effectiveness of the treatment received by the
patient, were considered important. (Kelley et al. 2020 3-4; Chakraborty et al. 2023, 3-6; Velayti et
al. 2023, 1.)

Velayati et al. (2022, 1) study deals with a multi-dimensional business framework. It emphasizes the
importance of different components, both technical and non-technical, in business success. These
include financial and organizational components. The study conducted a survey highlighting four
main groups a company heeds to consider. The critical success factors are cost structure, pay-
ments, production, and financing. The most significant components were financial value 52.4%, cost
structure 64.3%, human resources 85.7%, traditional marketing 66.7%, and economical pricing

52.4%. The more these components are considered, the more likely the company will succeed.

6.9 The clinical value

Factors influencing a company's success are related to proving clinical value and navigating a com-
plex regulatory environment. Success in publicly funded systems requires a systematic approach
considering clinical and financial factors. (Chakraborty et al. 2023, 3-6; Kelley et al. 2020, 3-4.) For
example, a company's products must effectively treat diseases, improve patients' quality of life, or
enhance healthcare processes. The regulatory environment refers to compliance with various laws
and regulations by healthcare companies. Stahl et al. (2022, 4-5) also state that measures of suc-
cess include patient satisfaction, commitment of healthcare providers, and the use of virtual health

solutions among healthcare providers.

6.10 Importance of business evaluation

Digital health (mHealth) companies should invest in evaluation and learning before scaling up their
operations. This means that before companies expand their operations, it is beneficial for them to

allocate resources to evaluate and learn from their products, services, and business models to gain
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insight into how mature and ready their solutions are for broader implementation. (Chamberlain et
al. 2021, 2.)

Business development can be monitored using various indicators. Revenue generation capacity, in-
vestment efficiency, and the price-quality ratio of services are adequate indicators of a successful
business (Kelley et al. 2020, 3-4; Chakraborty et al. 2023, 3-6.)

6.11 Cooperation with partners

Collaboration between digital health service companies is a critical success factor (van Limburg et al.
2015, 1). It requires multi-disciplinary expertise, quick response to market changes, and navigating
a complex regulatory environment (Lepore et al. 2023, 3). Through collaboration, companies can
achieve more together, create innovative solutions, and improve the quality of patient care (Ventura
et al. 2022, 8).

Understanding the operating environment and stakeholders is critical in business. Companies should
be able to conduct stakeholder analyses, for instance, to develop their operations. This is a chal-
lenging task but necessary for development. This research is significant in the digital healthcare sec-
tor, where stakeholders can be intricately inter-connected. Furthermore, the study emphasizes the
importance of value creation with stakeholders. Co-creation with stakeholders is essential for the
success of a business model. Additionally, involving all stakeholders in the development process is

crucial (van Limburg et al. 2015, 1-2.)

The experiences and observations of SMEs when they aim to build sustainable and expandable busi-
nesses within the confines of the public healthcare system are essential for developing deeper col-

laboration between the public and private sectors. (Kelley et al. 2020, 2-4.)

A Digital Health Innovation (DHI)'s business plan should be developed with healthcare services, reg-
ulatory bodies, and the industry. It also emphasizes the importance of multidisciplinary collabora-
tion in successfully planning, evaluating, implementing, and maintaining DHIs. (Ventura et al. 2022,
8.)

Bengtson et al. (2022, 341-347) note that the exchange of resources between startups and estab-
lished players in healthcare is crucial in establishing new digital businesses in the healthcare sector.
Lepore et al. (2023, 9) also agree that it is essential for stakeholders to plan their activities to clarify

coordination with other players carefully.

Khandelwal, Kolte & Rossi (2022, 529-534) state in their study related to India and its rural areas

that partnerships between the public and private sectors can promote better healthcare service de-
livery. This would improve service availability, especially in rural and impoverished areas. Moreover,
collaboration with large and small players enables faster and more cost-effective access to interna-

tional markets instead of independent business growth.

6.12 Innovations drive business

Innovations also affect the success of companies. The importance of innovations as success factors

in business operations is repeated in several pieces of literature selected for the literature review.
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They play a central role in bringing new solutions to healthcare challenges. Various novel inventions
that shake up the industry's norms and practices can significantly increase a company's chances of
success. (Sterling & LeRouge 2019, 2-6.)

Digital healthcare innovations are primarily driven by small and medium-sized enterprises (SMEs)
that employ less than 500 people. These companies design digital technologies aimed at solving
clinical and administrative challenges. They aim to offer these technologies to healthcare organiza-
tions, both public and private healthcare financiers, and directly to consumers in Canada and on in-
ternational markets. (Kelley et al. 2020, 2-4.)

6.13 Disruptive technologies in business models

In individual business sectors, On-demand telemedicine is on the rise as part of the broader devel-
opment of digital healthcare. Several success factors underpin this development, making these ser-
vices attractive to consumers and healthcare organizations. Three key factors stand out: service af-
fordability, easy accessibility, and customer orientation. These factors are often considered the
strengths of on-demand telemedicine compared to traditional healthcare services. Moreover, on-
demand telemedicine is partly seen as a disruptive technology that can revolutionize traditional
healthcare delivery models. Such technology can disrupt old practices, replace outdated products or
services, and create new markets. This reflects how digital healthcare challenges old structures and
creates new opportunities in healthcare. New business models focusing on these 'disruptive' ele-

ments can gain a significant competitive advantage. (Sterling et al. 2019, 2-6.)

Disruptive technologies have improved accessibility and affordability in other sectors, the same can-
not be said for the healthcare service sector. This is due to the misalignment between innovation in
disruptive technologies and business models. Traditional healthcare institutions are a complex mix of
several business models, which requires a renewal of business models. Disruptive technology suc-
cess is closely linked to its business model. The business model provides an organization with a
framework to create and capture value from disruption. Business models can generally be classified
into three archetypes: solution shops, value-adding processes, and facilitated user networks. This
can be extremely valuable for companies in the digital healthcare sector, especially when trying to
understand which business models are most effective with disruptive technologies like telemedicine.
It provides insight into how business models and strategies can be designed to leverage best the

opportunities offered by disruptive technology. (Sterling et al. 2019, 2-6.)
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7 DISCUSSION

This study examined the challenges and success factors in companies' business models. The first
research question was: what unique challenges do digital health companies face in their business
models? The second research question sought answers: what are the success factors of digital
health companies' business models? The literature review's selected material consists of studies that

best fit the search criteria. In terms of results, both challenges and success factors were found.

7.1  Challenges in business models

The challenges first raised are those related to legitimacy. Legitimacy challenges were found in tech-
nologies, using artificial intelligence between public and private actors, and changing business mod-
els. (Bengtson et al. 2022, 341-346; Tucker 2023, 1; Essen et al. 2023, 3.) This is also evident in
the back-ground theory. It is noted that healthcare sector actors are increasingly focusing on com-
plying with regulatory requirements and improving quality, leading to minor adjustments in existing
processes, as Bhattacharyya et al. (2022, 2) suggest. In Osterwalder's Business Model Canvas
(BMC), legitimacy challenges can be seen in connection with the value proposition, for instance, by
improving the usability of products for different user groups. Another aspect where legitimacy can
be seen is the transparency of the cost structure, which is important to customers. (Osterwalder et
al. 2010, 25.) Notably, legitimacy was not easily found in the background theory based on previous

studies. Could this be due to the complex definition of the concept and its various meanings?

Next, the results highlight the challenges of operational effectiveness and evaluation. Bergmo (2015,
2-3) emphasize that collecting information on digital health services' economic and beneficial im-
pacts is essential for decision-making and business model design. Kelley et al. (2020, 3-4) note that
small and medium-sized enterprises face challenges in evaluation and integration into healthcare
systems. Lepore et al. (2023, 3-7) stress the importance of analyzing and utilizing large data vol-
umes for the success of digital healthcare companies. Ventura et al. (2022, 6) emphasize the com-
plexity of implementing and evaluating digital health interventions (DHIs) and the importance of
considering the perspectives of various stakeholders and end-users in design and evaluation. In the
background research, only Favoretto et al. (2022, 749) state that redefinition is necessary in organi-

zations' business models. Therefore, this part leaves a gap that our research partly addresses.

Challenges in financing and investment emerged in the study results. According to Pundziene et al.
(2023, 13-14), a significant challenge for digital healthcare platforms is obtaining funding, which, for
in-stance, may reduce attractiveness to investors. Alami et al. (2023, 2-4) present the "Wrong
pocket" problem, where costs and benefits are unevenly distributed, complicating the development
of smaller companies' business. Kelley et al. (2020, 2-4) emphasize that obtaining public funding is
challenging for digital health companies trying to enter the market. In previously published research,
Oderanti et al. (2021, 2-3) discuss challenges regarding financing. Their study states that companies
face challenges in achieving large-scale economic sustainability and often depend on additional in-
come. Osterwalder et al. (2010, 30-34) discuss the importance of revenue streams and key re-

sources, especially financing, including all assets that can be converted into cash.
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The final result was the challenges of telemedicine security are raised. The results emphasize the
importance of carefully evaluating the information security of telemedicine systems and the risks of
cyber-attacks. This includes assessments of operator reliability and customer privacy. (Kim et al.
2020, 8-9; Chakraborty et al. 2023, 3-5; Lepore et al. 2023, 3-6.) The findings of this study align
with previous research. Mohammad et al. (2023, 1024-1029) have investigated the challenges of
artificial intelligence and especially noted the importance of strict compliance with GDPR and privacy
protection. In addition, integrating Al into healthcare systems often poses challenges, according to
the study. Silva et al. (2020,1) state that distributed denial-of-service attacks (DDoS) are among the
most destructive virtual attacks. Osterwalder (2010, 24-25) identifies risk management as one way

of value proposition, creating value for the customer by reducing or man-aging risks.

7.2 Success factors in business models

This section presents the study's key findings on the success factors of digital healthcare business
models. The first success factor to emerge in the results was scalability and its successful manage-
ment, deemed significant for success in digital health business models. The scalability of various
platforms was seen as playing an important role in companies' business models. Scalability was also
evaluated from the perspective of equalization. (Stahl et al. 2022 3-6) Chakraborty et al. (2023, 3-5)
high-lighted the importance of small, start-up-type companies in scalable markets. Kelley et al.
(2020, 2-4) emphasized the agility of public health actors in leveraging companies' full scaling po-
tential. Scalability has also been studied previously. Firstenau et al. (2021, 822) found that scalabil-
ity improved professional coordination. Huhtala et al. (2019, 56) emphasized a company's scalability
when entering new markets. In Osterwalder et al. (2010)'s Business Model Canvas, scalability is not
directly mentioned, but it is included in the value proposition, customer relationships, key activities,

and revenue streams. These elements can help a company better design its business models.

Business expertise was emphasized as a success factor. Understanding fundamental business are-
as, such as product cost structure, finance, and production, is crucial. Digital health companies must
operate in complex environments and consider clinical values, such as the effectiveness of patient
care. (Kelley et al. 2020, 2-4; Chakraborty et al. 2023, 3-6; Velayti et al. 2023,1) 's re-search high-
lights the importance of a multidimensional business approach, where both technical and non-tech-
nical components are important. The study identifies critical success factors as financial value, cost
structure, human resources, traditional marketing, and economic pricing. Osterwalder et al. (2010,
33-34) also mention that the basic idea of business is to minimize costs. Regarding human re-
sources, they are part of a company's key resources. In section 6, image 1, Osterwalder's BMC also
recognizes the rest of the success factors in the results. Oderanti et al. (2021, 10) highlight the
management of finances like successful university spinouts. Achieving a triumphant return on invest-
ment (ROI) within a specific timeframe and engaging investors during funding rounds were seen as

guarantors of success.

Next, clinical value emerged in the results. Clinical value refers to the concrete value produced for
the customer. A company's success is affected by its ability to prove clinical value. Success in sys-
tems requires considering both clinical and economic factors. (Chakraborty et al. 2023, 3-6; Kelley et
al. 2020, 2-4). Also, Stahl et al. (2022, 3-5) state that patient satisfaction, healthcare providers'



33 (47)

commitment, and virtual health solutions' use among healthcare providers are considered measures
of success. In Osterwalder et al. 2010's BMC, this theme can be addressed from value proposition to
cost structure, Figure 1. Fiirstenau et al. (2021, 823-824.) state that effective coordination, quality

management, and direct patient involvement enhance clinical value. Antonio et al. (2020, 2) recom-

mends re-evaluating business models in patient care.

Based on the results, a company's own business must be able to be evaluated. Companies should
focus on investing in evaluation and learning before scaling their operations. (Chamberlain et al.
2021, 6) Development can be assessed and monitored with various indicators. Business develop-
ment can be monitored with several indicators (Chakraborty et al. 2023, 3-6; Kelley et al. 2020, 2-
4). For evaluation, a company can utilize Osterwalder and Pigneur's business model canvas. Velayti
et al. (2022,1) suggest whether a universal model specific to the digital health field can be devel-

oped, incorporating elements of traditional and modern business models.

The findings in the literature review's analysis were obtained under the theme of cooperation. (Le-
pore et al. 2023, 3-6). In the results, inter-company cooperation was perceived as a critical success
factor. Through cooperation, companies can achieve more together, create innovative solutions, and
improve the quality of patient care (Ventura et al.2022, 8). (van Limburg et al. 2015,1; Kelley et al.
2020, 2-4.) emphasizes developing deeper cooperation between the public and private sectors.
Bengtson et al. (2022, 341-347) state that the exchange of resources between start-up companies
and established healthcare actors is crucial in the establishment process of new digital businesses in
healthcare. Khandelwal et al. (2022, 529-534) state that partnerships between the public and pri-
vate sectors can promote better healthcare service delivery. Clearly, cooperation is perceived as a
significant success factor. The result did not surprise the researcher. According to previous research,
the results corresponded to prior studies. Based on previous research, for instance, Oderanti et al.
(2021,8) highlight effective cooperation. Cooperation is necessary for achieving growth and sustain-
ability. Additionally, Belfiore et al. (2022, 3-5) recommend intensifying collaboration between indus-
try and academic circles. (Osterwalder et al. 2010, 38.) in the Business Model Canvas states that

partnerships form the cornerstones of business, optimizing business models and reducing risks.

Innovations also affect the success of companies. The importance of innovations as success factors
in business is justified. They play a central role in bringing new solutions to healthcare challenges.
Various new inventions that shake up the field's norms and practices can significantly increase a
company's chances of success. (Sterling et al. 2019, 2-6.) Innovations in digital healthcare occur in
small and medium-sized enterprises (Kelley et al. 2020, 2-4). Osterwalder et al. (2010, 36-37) men-
tion that problem-solving often involves inventing new solutions. This is found in FIGURE 1, section
7 Key Activities. The results align with the previous theory. Oderanti et al. (2021, 2) state that value
creation often occurs through various business model innovations. Garcia-Perez et al. (2017) state in
their study that it is necessary to develop and apply business. Bhattacharyya et al. (2022, 2) men-
tion innovation centers, where significant innovations for various needs are hoped to emerge.
Huhtala et al. (2019, 56) state that with technological advancements, all business areas have under-

gone revolutions.
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Lastly, the results highlight "disruptive technologies" in the market. This refers to On-Demand tele-
medicine, or digital remote service, which enables quick access to healthcare professionals and ser-
vices. According to Sterling et al. (2019, 2-6), success is based on the service's affordability, easy
availability, and customer-centricity. It is considered to revolutionize traditional healthcare delivery
models. It will shake up old practices, replace products and services, and create entirely new mar-
kets. In Osterwalder (2010)'s business model, these disruptive technologies are the same as innova-
tions. Practically, it encompasses the entire business model in FIGURE 1. In their previous study,
Firstenau et al. (2021, 822) discuss multipurpose platforms (MSP) and their scalability to various
environments. Koponen (2019, 117) states that a functioning platform economy requires a revenue
model, revenue streams, and necessary operations. Bhattacharyya et al. (2022, 2) state that new

technologies' ability to challenge prevailing service models is concrete.

7.3 Ethical evaluation of the study

In this section, the ethics of the research are evaluated. In the literature review, the principles of
good scientific practice ethically guide the foundations of scientific research (Vilkka 2023, 99). The
European Code of Conduct for Research Integrity has recently updated its guidelines on basic ethi-
cal research practices. Good research practices are based on the fundamental principles of research
integrity, guiding individuals, institutions, and organizations in their research work and addressing

practical, ethical, and intellectual challenges. These principles include:

1. Reliability: Ensuring the quality of research in planning, methodology, analysis, and resource use
(ALLEA 2023, 6). The reliability of this study has been ensured by careful design. The research plan

was clear and coherent and was discussed with the supervising teachers in spring 2023.

2. Respect: Respecting colleagues, researchers, research personnel, society, ecosystems, cultural
heritage, and the environment (ALLEA 2023, 6). In this study, the principle of respect was adhered
to by appropriately referencing research studies. Similarly, ethical principles were followed through

transparency and responsibility.

3. Honesty: Developing, implementing, evaluating, reporting, and communicating research trans-
parently, fairly, completely, and impartially (ALLEA 2023, 6). The researcher has aimed for transpar-
ency, particularly regarding the data and results. The reporting of the study has been carried out
with an effort to include all essential information. In the research work, an effort has been made to

remain impartial and avoid biases and distortions.

4. Accountability: Responsibility for research from concept to publication, its management and or-
ganization, training, supervision, mentoring, and its societal impacts (ALLEA 2023, 6). In this re-
search, responsibility is implemented comprehensively, committing to high ethical standards

throughout the entire study.

In the literature review, several challenging procedures, such as permit applications or issues relat-
ed to the handling of personal data, do not burden the research process. The research was carried

out during the summer and winter of 2023. This ensured that there was sufficient time for conduct-
ing the research. The first version of the research plan was completed at the end of spring 2023. It

was recorded in the electronic thesis project guidance and management system Wihi at the same
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time. The research does not have a separate commissioner outside the educational institution, but it
is commissioned by Savonia University of Applied Sciences (UAS). This study has received guidance

from two teachers at Savonia. The teachers are from the degree program. Information retrieval has
used the help of Savonia's information specialist. With the help of the information specialist, the cor-
rect search criteria for article retrieval have been defined. Transparency in the research has been

sought to ensure throughout the entire content to make ethical evaluation easier.

7.4  Quality assessment of study

This literature review aimed to identify success factors and challenges in the business models of dig-
ital health companies. Sources for the research were found in international publications and da-
tabases in the field. Other publications, such as books, guides, and instructions, have also been in-
cluded. The material is based solely on written and printed text. For instance, podcasts or video ma-

terial, which could have diversified the sources of background theories, were not included.

The range of articles contributing to the background theory was broad. Especially Osterwalder's
business model in itself almost assembled the necessary framework. It remained for the researcher
to consider whether the topic could have been more precisely defined. With a tightly defined topic
and research question, it is possible to define key concepts and perspectives accurately (Vilkka
2023, 44).

At the heart of the literature review's evaluation is how the material was selected and how valuable
and significant the original studies are concerning the research question (Vilkka 2023, 104). The

search process, which was not easy, added complexity to the research. The criteria for selecting the
material for this study can be seen in TABLE 1. (Inclusion and exclusion criteria table) and TABLE 2.

(Overview matrix results of searches in databases.)

The results of the study were as expected. The researcher was left to wonder whether the results
might be due to the broad formulation of the research questions. Could the results be different with
a different research method? Could another research method have been needed in addition to the
literature review? Alternatively, a survey could have been used here to obtain the results. Could this
have possibly changed the direction or even the purpose of the study? How can cultural aspects be
taken into account in the results? Angerer, Stahl, Krasnigi & Banning (2022, 1) state that there is
still much to be researched in digital healthcare, especially from the perspectives of management
and daily operations. The environment of digital healthcare is dynamic. It is both a challenge and an

opportunity for companies, as van Limburg et al. (2015, 2) note.
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8 CONCLUSION

This narrative literature review has deepened our understanding of the unique challenges and suc-
cess factors in the business models of digital healthcare companies. The research questions were:
What unique challenges do digital health companies face in their business models? What are the
success factors of digital health companies' business models? A total of 17 search results were ob-

tained for closer examination.

From the results, we can conclude that digital healthcare companies face significant unique chal-
lenges, such as legitimacy, financing, investment, performance evaluation, and cybersecurity. In re-
sponse to the second question, the importance of collaboration, scalability, market-changing innova-

tions, clinical value, business acumen, and operations self-assessment emerged as success factors.

The study's findings highlight that the digital healthcare sector constantly changes, and companies
must adapt quickly to changing conditions. This requires flexibility in business models and the abil-

ity to innovate and implement new technologies.

The 9-step Osterwalder business model introduced at the beginning of the study underlies several
business models. It helps explain both challenges and success factors. It serves as a background

theory and aids in understanding the study's results.

During the research, it was observed that the results corresponded to previously presented theo-
ries. The only exceptions were gaps in research regarding legitimacy and effectiveness evaluation,

where there was very little background theory for comparison.

In the researcher's view, future attention should be paid to the scalability of digital healthcare plat-
forms and their ability to meet growing needs efficiently. This conclusion is based on the results re-
garding success factors and disruptive technologies. Additionally, based on the results, it is im-
portant to consider ethical and societal aspects, such as patient privacy and information security,

which are central to companies' reputation and trustworthiness.

This research can benefit professionals interested in the digital health sector from a business per-
spective and students in the field. It provides readers with a broad spectrum of business visibility.
The rapid development of the digital health sector requires us to understand how the market oper-

ates in this field.

This study has provided valuable information for developing business models in digital healthcare.
There is a great need for further research in digital healthcare. Based on the results, further re-
search might be necessary, particularly concerning small and medium-sized digital health compa-
nies. Such research can better understand how these companies can overcome challenges and lev-
erage success factors in developing their business. In light of the results, companies of this size are

the most scalable and innovative actors that can contribute to the sector's development.
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