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Abstract: The aim of the paper is to analyse the global demand development and funding of digital
healthcare innovations and also characterise idea management trends in the digital healthcare context.
Web-based idea management systems (IMS) fall in line with the growing importance of information
communication technologies, the spread of open innovation and co-innovation, etc. Especially
systems, which are based on the Internet during COVID-19 have become important tools in all sectors.
Plus, over the last few years the changes related to digital healthcare have taken place and now in this
context the questions have been raised. How could they be linked with a web-based IMS? What are
digital healthcare innovation demands and funding trends? The changes in search habits for health
information over the last three years have become statistically significant. The growth of funding
volumes has followed these changes because both digital health care and digital therapeutics have
increased much faster during pandemic times than before. The growth in 2020 compared to 2019
reached 53.9%, but in 2021 compared to 2020 it even accounted 74.7%. The Asian region and Europe
have also seen a sharp increase in the leverage over the past two years, but pre-pandemic levels were
significantly lower than in the United States. Average annual volumes of investments in digital health
have increased by about 4.2 Bn$ per year in the USA, by about 1.2 Bn$ per year in Asia, by about 0.83
Bn$ per year in Europe and by about 0.15 Bn$ per year in other regions. Such demand and funding
could boost new innovations in healthcare with web-based idea management systems by internal,
external, and mixed approaches in organisations with active and passive IMS. Plus, IMS could become

a tool to create innovations in product or organisational innovation.
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[ | The COVID-19 pandemic has triggered a paradigm shift — it is also referred to as the
® sense of urgency — for accelerating digital healthcare and well-being innovations, although

not all new innovations are directly related to COVID-19. Many of the topical innovations

BY have to do with new findings related to artificial intelligence (Al) solutions. For example,
Copyright: © 2022 by the auwhos.  Scanning healthcare images for the signs of additional conditions or Al-powered mental
Submitted for open access publicaion  N€alth apps, the innovation that combines health data with a personalized remote
ander the terms and conditions of the  Neurofeedback training to improve sleep or an app that enables at-home hormone monitoring
Creative Commons Atribution (CC Byy  in real-time (Springwise, 2022). These are just few digital healthcare innovations which have

license been launched recently. The Al business platform model is virtually in affluence with the
(https:/ /creativecommons.org/licenses/b  cloud SaaS model — it concerns Al solutions that can work together on the top layer of other
/40)). digital systems (Mishra & Tripathi, 2021). One of the key questions is whether the growth in

public-private funding followed these changes, and how web-based idea management systems
(IMS) may support the ongoing digital healthcare innovations.

A digital healthcare innovation ecosystem has been researched by many researchers and
has been highlighted as a very important one. Several studies have underscored its significance
(Asi & Williams, 2018; Benedict & Schlieter, 2015; Bhavnani et al., 2017). Reseatch has also
examined various aspects of its development and implementation (Chae, 2019; Cheng et al.,
2021; Craig et al., 2020). The role of technology and innovation in enhancing healthcare
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outcomes has been a focus of many investigations (Cripsi et al., 2019; Gjellebak et al.,2020;
Han et al.,2021). Furthermore, the integration of digital solutions in healthcare systems has
been explored extensively (Iyawa et al., 2017; Javaid & Khan, 2021; Kraus et al., 2021).
Scholars have also looked into the challenges and opportunities within this ecosystem
(Petrakaki et al., 2021; Walsh & Rumsfeld, 2017; Abasi et al., 2021). The impact of digital
health innovations on patient care and healthcare delivery has been well-documented (Bygstad
& Dvrelid, 2020; Kuo, 2011; Laurenza et al., 2018). Additional research has provided insights
into the strategic and operational aspects of digital healthcare ecosystems (Raghupathi &
Kesh, 2009; Serbanati et al., 2011; Kouroubali et al., 2021). Studies have also addressed the
economic and policy implications (Nimmagadda et al., 2019; Oderanti et al., 2021; Ramadi &
Srinivasan, 2021). The evolution and future prospects of digital healthcare innovation
continue to be a vital area of study (Regan et al., 2009; Segers & Gaile-Sarakne, 2021).

However, in this paper the authors will try to link it with a web-based idea management
system potential. Web-based idea management systems (IMS) fall in line with the growing
importance of information communication technologies, the spread of open innovation and
co-innovation, etc. Especially systems based on the Internet during COVID-19 have become
important tools in all sectors. Plus, over the last few years the changes related to digital
healthcare have taken place and now in this context the questions have been raised. How
could they be linked with a web-based IMS? What are digital healthcare innovation demands
and funding trends?

Digital healthcare tendencies were researched in previous research (Bhavnani, 2017;
Chae, 2019), but in this paper, the authors will concentrate on the COVID-19 period that was
the time of changes in healthcare. Previous studies have laid a foundation by examining
various digital healthcare trends and their impact on the industry. These earlier works
provided valuable insights into the gradual integration of technology in healthcare systems.
However, the unprecedented global pandemic brought about rapid and significant shifts in
how healthcare services are delivered and accessed. This paper aims to explore these specific
changes, highlighting the acceleration of digital healthcare adoption during the COVID-19
period and analyzing its implications for the future of healthcare delivery.

The application and demand of digital healthcare have been well researched (Andersen
et al., 2019; Bennion et al., 2017; Ding et al., 2019; Safi et al., 2018). Previous studies have
provided comprehensive insights into the growth and integration of digital healthcare
solutions (Oborn & Pilosof, 2021; Chang et al., 2021; Safi et al., 2018). Additionally, these
works have highlichted the increasing adoption and the benefits of digital healthcare
technologies (Balcombe & De Leo. , 2021; Curfman et al., 2021; Hospodkova et al., 2021).
Several researchers have emphasized various aspects of digital healthcare demand and
implementation (Cremers-Pijpers et al., 2021; Dykgraaf et al., 2021; Keasberry et al., 2017).
Further studies have explored patient engagement and technology acceptance in digital health
(Kursite et al., 2022; Lai et al., 2021; Nikkou et al., 2020). However, in this case, the authors
will focus on very specific aspects of digital healthcare to address current gaps in the literature.

To fill these gaps, the aim of the paper is to analyse the global demand development and
funding for digital healthcare innovations and characterise idea management trends in digital
healthcare context. In Figure 1 see the logical framework of the research

Digital health care

Demand for digital nnovations

health care

Idea management
systems

Figure 1. Logical framework.
Source: created by the authors.
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By analysing statistical data and case studies to reveal answers to main questions
identified in literature:

1. How has the collecting of health-related information changed over the last three years?

2. Has a pandemic boosted the demand for telemedicine?

3. Has an increased demand for digital medical services been supported by the growing
funding in these areas?

4. Have some regions been supporting digital medical services by funding more than
others? Is this approach data- driven?

5. How could the demand boost new innovations in healthcare by web-based idea
management systems?

The paper provides theoretical and practical insights into digital healthcare information
that could be relevant for the public and private sectors to follow the demand and funding
based on data-driven conclusions.

The rest of the paper is structured as follows. The second section introduces the
theoretical background. The third section continues by presenting the research methodology.
The fourth section provides the main research findings. This structure can be seen in Figure 2.

Methodology Findings Conclusions
Data collection, data analysis for: Statistical analysis | Summary
- . results as answers to "
o Statistical analysis Implications
research questions
o Case studies Future research

Case studies results on
IMS and digital

directions

healthcare  innovation

examples

Theoretical Background

troduction

Figure 2. Paper structure.
Source: created by the authors

2. Theoretical Background

2.1. Digital Healthcare and Innovations

Ford et al. (2017) describe digital disruption as a 21st-century phenomenon that has
transformed all levels of business and society (Schallmo & Williams, 2018). According to
Porter and Kramer (2019), new digital business models will be more efficient and will address
not only economic but also social needs with a shared value that will create a great impact on
all stakeholders in the network. Reinventing the business models in order to remain
competitive (Reis et al., 2018) is very important in this digitalisation era. Also, big data plays
a vital role in this transformation by combining data from multiple sources, sharing it with
diverse stakeholders, and analysing it in different ways enabling digital transformation (Pappas
et al., 2018).

Digital health covers a range of digital solutions (S3 Connected Health, 2020), for
example, digital medicine and digital services. They enable new product development and
business models to improve the healthcare ecosystem (Segers et al., 2021). Cooperation in the
digital health ecosystem is very important to create digital health solutions, connect with
specialists at digital health companies, acquire or invest in star-tups, communicate with
regulators and patients.

A digital healthcare innovation ecosystem has been researched by many researchers and
has been highlighted as a very important one, but in this paper the authors will try to link it
with a web-based idea management system potential. There are more and more digital
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solutions in healthcare that even change stakeholder relationships, which are re-engineered
around digital platforms that enhance patient-centred satisfaction and sustainability (Visconti
& Morea, 2020). Previous research proves that there are many opportunities of digitalisations,
for example, from Al and related technologies perspectives. They could help health and
wellness providers to improve the efficiency and to create new value for their patients, but
there are also requirements — effective planning and new strategies (Lee & Yoon, 2021).

Vanhaverbeke (2020) has highlighted that innovating through digitalization requires a
different approach since digital technologies (Al, big data, etc.) are the base for new digital
solutions that change entire business models. Digitalization has been transforming regulated
industries including healthcare and this transformation has led to a growing need to establish,
scale, and manage innovation ecosystems. Healthcare benefits from digitization by improving
coordination between different stakeholders for example, patients and healthcare
professionals and organisation, by putting the emphasis of healthcare on prevention more
than on cure finding, by integrating data across the entire healthcare ecosystem, by making
existing processes more effective and achieving personalized healthcare (Vanhaverbeke,
2020).

In this section digital healthcare innovation is defined as a new or significantly improved
product, process, marketing, or an organisational activity in a healthcare industry in the
digitalisation context.

2.2. Idea Management

Idea management (IM) can be used by organisations to manage their idea generation,
evaluation, and continuation of IM to maximise the full potential of the ideas (Krejci &
Missonier, 2021), but in the paper, IM is defined as a “tool, tool kit or a complex system
which provides a systematic, manageable process in IM” (Mikelsone et al., 2022;), but web-
based IMS are web-based tools that support IM.

There are 3 variants of IMS application types based on the involved sources:

eInternal — an organisation involves in IM only its employees;

*External — an organisation involves in IM external idea creators and/or evaluators (e.g.,
experts, clients etc.);

*Mixed — mixing internal and external IM approaches.

There are 2 variants of IMS application types based on task focus:

*Active — focused on IM tasks;

*Passive — unfocused on a task/ no tasks, submission of all ideas without any filters
(Mikelsone et al., 2022). These types described in Figure 3.

Classifications

Classification criteria: Based on the application focus

Passive IMS Active IMS
Functions Type of focus Functions Tvpe of focus
Focus on idea Unfocused process Focus on all IM Focused
generation dimensions process

Classification criferia: Based on the involved IM source

Internal IMS External IMS Mixed IMS

Description Main IM  Description Main IM  Description Main IM

IMS that allows source  IMS that source IMS that source
to involve only Emplovees  allows to Crowds, allows to Emplovees,
internal IM involve only  experts, involve clients,
SOUTCES external IM clients, internal and experts,

sources etc. external TM crowds,
SOUrces etc.
Figure 3. IMS types.

Source: Mikelsone et al., 2021.
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To summarize in this paper IM is defined as an idea generation, evaluation, and
continuation of this process, but IMS in this paper will be a web-based tool that could provide
an IM process.

3. Materials and Methods

3.1. Statistical Analysis

With the secondary data the authors will try to answer the first research questions. Data
selection and analysis process are shown in Figure 4.

Eurostat Statistical
DATA Eurofound DATA analysis to
SELECTION  RYel=q[{HTe[s} ANALYSIS reseach

questions 1-4

Figure 4. Statistical analysis data collection and analysis.
Sonrce: created by the authors.

Eurostat data (Eurostat, 2022) on the search for health information online has been used
to answer the second question of the study. As shown in Figure 5, the leading countries in
this field, such as Finland (80%), the Netherlands (77%), Norway (77%), etc. have been
considerably ahead of Bulgaria (36%) and Romania (40%). At the same time, there has been
varying progress over the last three years. Has the progress been statistically significant during
the last three years?
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Figure 5. The share of households searching for health information online, 2021 vs
2018.
Source: Eurostat data.

In the European Union, telemedicine services have been also developing rapidly during
a pandemic. Eurofound data shows the different level of development of this service, with
the countries such as Finland, Slovenia, Poland, Ireland, and Lithuania accounting for more
than 50%, while Malta, Germany, and France were significantly below 30% (Eurofound,
2021). See Figure 6.
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Figure 6. The share of households which received health care using telemedicine, 2021
vs 2020.

Source: Eurofound data.

The chi-squared test was used to assess the statistical significance of the differences in
the demand for online health care. Chi-square statistic was calculated as follows:

. — E)?
XZ — Z (Ol = l) (1)

where — 0;- observed year 2021 share of online health care;
E; - observed share of online health care in a base year.

The decision rule applied: If >, differences in the demand for online health care services
were statistically significant at the chosen confidence level (0.95), otherwise - statistically
insignificant at the chosen confidence level (0.95).

Data from CB Insights were used in the study to explore the interconnections between
the increase in demand for online health care services and investment in digital medicine. See
Figure 7.
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Figure 7. Digital health care funding deals by regions during 2015 — 2021.
Source: CB Insights.
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As shown in Figure 7, the intensity of investments in the United States was significantly
higher than in the rest of the world, but the development trend was markedly increasing both
in the Asian region and in Europe.
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Figure 8. Digital health care funding volumes (Bn$) by regions during 2015 — 2021.
Source: CB Insights.

As one can see in Figure 8, the volumes of attracting digital medicine funding in the
United States show a particulatly rapid increase during a pandemic - the growth in 2020
compared to 2019 reached 53.9%, but in 2021 compared to 2020 was even 74.7%. The Asian
region and Europe have also seen a sharp increase in leverage over the past two years, but
pre-pandemic levels were significantly lower than in the United States.

Regression analysis methods were used to study development trends in digital health
funding and differences by regions. See the results in Section 4.

3.2. Practical analysis

To overview the existing situation with innovations the authors have selected
Springwise.com database. It helps not only to see the trends in innovations but also it provides
innovation case documents. In Figure 9 see the data collection and data analysis methods.

*Basic statistics
about healthcare
innovations in the

Springwise

database(till March database .
31, 2022) *Case StL}d}es
, about digital
healtcare
innovations

Figure 9. Innovation analysis data collection and analysis.
Source: created by the authors.

In order to analyze cases, the results of which have been processed through a content
analysis (see Table 1).

Table 1. Case study steps

Data gathering method Data analysis method Time Period

Case studies Content analysis 2010-2022
Source: developed by the author.

Case study analysis steps:
e Step 1 —The analysis of 5 out of 1007 (more recent, digital innovations, diverse ideas)

JEIME Vol.2 Issue 3 https://journals.eikipub.com/index.php/[EIME/index 9
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case analysis documents based on full and complementary information and individual
communication available on IMS websites.

e Step 2 — The contented analysis of the materials obtained. This step fills in and
analyzes information in case analysis protocols. A protocol is designed as a category
map that makes it easy to analyze. The category map elements (see Table 2).

Table 2. Category map for case study

Name

Country

Year

Basic

Creator (private sector, academic sector, public sector)

A problem that innovation has been solving.

A product user (patients, society, hospitals, specific)

The description of the innovation

Innovation type based on results (product, process, marketing, organisational)

Innovation
description

Open/Closed innovation/no information

JEIME Vol.2 Issue 3

Sonrce: developed by the author

Step 3: Creating and comparing case descriptions.
Springwise has the representative data from 1007 health and wellbeing innovations, there
are 11 most popular sectors of innovations in this database. See Figure 10.
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Figure 10. Database entries by sectors.
Source: created by the authors based on Springwise, 2022.

Africa (31)

Morth America (465) Europe (343) Oceania (31)

Figure 11. Database entries by countries for health and well-being innovations.
Source: created by the authors based on Springwise, 2022.
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To find the cases for the web-based IMS approach another process was selected (see
Figure 12), but case study steps are the same as in Table 1.

2 typologies of IMS

Springwise database Case studies that

DATA (till March 31, 2022) DATA goadsto
S=l=eqle) I More than 100 IMS INUNR'ZSTEI Crcation of common
commercially model of IMS
avalable home pages epslheniion

Figure 12. IMS analysis data collection and analysis.
Source: created by the authors.

See Table 3 category map for IMS cases.
Table 3. Category map for case study

= Web-based IMS

3
s §
=i

g The purpose of use

=

A product user

8
% The size of an organization (large/medium/small according to the EU principles)
o A country (a product user)
-:3 Pre-use experience (yes/no, if so, how long)
g Idea management moderation (automatic, manual, both)
,g;” The ownership of 1d§as (con}pany, ideas, shared)
o Local or international use

The number of people involved/the size of network
A task

Time period

The method of using the idea management system (internal ideas management, external ideas
management, mixed ideas management)

Parties involved in idea management

Active (focused)/Liability (unfocused)

Product/process/organizational/ marketing/all ideas created

Other structural sources - task

Adaptability (whether a task is tailored to different idea management members, one evaluates,
while another group creates ideas)
Awatd for the Best Ideas (yes/no)
The quantity of ideas

The quality of ideas (how advanced solutions are)

ect results

Engagement (how many people are involved)

Idea
managementdir

JEIME Vol.2 Issue 3 https://journals.eikipub.com/index.php/[EIME/index 11
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(consistent/inconsistent)

Usage types —
how the system
has been
accepted/used

Whether the mode of use is consistent with the type of idea management

Achieving an eligible target (yes/no)

Final
results

In the case, those end-gains

Application
based on the
created
classifications

Classifications based on the IM application (based on 9 elements of Business Model Canvas)

Source: Source: developed by the author

4. Results
4.1. Statistical Analysis Results

The following Table 4 summarizes the chi-squared test for changes in online health care

demand over the recent years.

Table 4. ){2- test statistics on online health care dynamic

Question X2- statistic X2- critical p-value
Online health care 69.08 4377 <0.001
information searching 2021 vs
2018
Online health care services 135.06 38.89 <0.001

2021 vs 2020

Source: developed by the author

Since X?- statistic (69.08) is significantly greater than x?- critical (43.77) at a confidence
level 0.95, we can conclude that changes in search habits for health information during the
last three years have been statistically significant and, since x?- statistic (135.06) is significantly
greater than X2- critical (38.89) at confidence level 0.95, we can conclude that changes in
online health care services during 2021 were statistically significant. These conclusions atre

supportted by a low p-value (<0.001).

Regression models were calibrated to determine trends in the intensity of digital health

care funding and the parameters of which are summarized in Table 5.

Table 5. Digital health care and digital therapeutics funding volumes regression models statistics

Model Type R2 Fstat Fcrit p-value
Digital health care funding volumes Polinom 0.8980 17.6090 0.9443 0.0104
Digital therapeutics funding volumes Polinom 0.9237 24.2034 0.9443 0.0058

Source: developed by the author

Calibrated models are statistically stable because Fstat >> Fcrit and these conclusions
are confirmed by low p-values (p <0.011). Thus, we can conclude that the growth of funding
volumes in both digital health care and digital therapeutics elevated much faster during

pandemic times than before.
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Figure 14. Digital health and digital therapeutics funding volumes trends.
Source: created by the authors based on CB Insights data.

The parameters of calibrated regression models to determine trends in the intensity of
digital health care funding by regions are summarized in Table 6.

Table 6. Digital health care funding intensity regional regression models statistics

Model Type R2 Ffact Fecrit p-value
The US digital health funding deals Linear 0.8973 43.6962 6.6079 0.0012
Asia digital health funding deals Linear 0.8360 25.4919 6.6079 0.0039
Europe digital health funding deals Linear 0.9466 88.5957 6.6079 0.0002
Other regions digital health funding deals Linear 0.9091 49.9978 6.6079 0.0009
Sonrce: developed by the author.
1600
1400
........ Y = 34,964x 1096
00 g
1000
800 y=64,25x+3
- f K K Ry . 55'679%' | N
P B RS | B | S— e
200 Il ...... l I I y=11,9 86
0
2015 2016 2017 2018 2019 2020 2021
—— S —— Asia e Europe Other regions
--------- Linear (US) eeeeeeee Linear (Asia) s+eee-e- Linear (Europe) Linear (Other regions)

JEIME Vol.2 Issue 3

Figure 15. Digital health funding deals by regions trends.
Sonrce: created by the authors based on CB Insights data.

Calibrated models are statistically stable because Fstat >> Fcrit and these conclusions
are confirmed by low p-values (p <0.01). Thus, we can conclude that the average annual
number of investments in digital health grew by about 35 transactions per year in the USA,
by about 64 transactions per yeat in Asia, by about 56 transactions per year in Europe, and
by about 12 transactions per year in other regions.

The parameters of calibrated regression models to determine trends in the volumes of

https://journals.eikipub.com/index.php/[EIME/index 13
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digital health care funding by regions are summarized in the following Table 7.

Table 7. Digital health care funding volumes regional regression models statistics

Model R2 Ffact Fcrit p-value
The US digital health funding volumes 0.7695 16.6937 6.6079 0.0095
Asia digital health funding volumes 0.7400 14.2276 6.6079 0.0130
Europe digital health funding volumes 0.7920 19.0421 6.6079 0.0073
Other regions digital health funding volumes 0.7592 15.7658 6.6079 0.0106

Source: developed by the author.

40

35
30
v =4,1857x +0,2.4

25
20 -
R

10 y =1,1857x + 0,

N Bt B B | SRR S y 0,8321x

_________________ y=0,15 11637

[0}

2015 2016 2017 2018 2019 2020 2021
— S — Asia Europe Other regions
~~~~~~~~~ Linear (US) seeeeeee- Linear (Asia) Linear (Europe) Linear (Other regions)

Figure 16. Digital health funding volumes by regions trends.
Source: created by the authors based on CB Insights data.

Calibrated models are statistically stable because Fstat >> Fecrit and these conclusions
are confirmed by low p-values (p <0.013). Thus, we can conclude that the average annual
volumes of investments in digital health increased by about 4.2 Bn$ per year in the USA, by
about 1.2 Bn§ per year in Asia, by about 0.83 Bn$ per year in Europe, and by about 0.15 Bn$
per year in other regions.

4.2. Healthcare Innovations and Idea Management Systems

Springwise databases have summarized 1007 different health and well-being innovations.
Based on these data the authors can conclude that the most frequent business models for
health innovations are B2C and B2B. And some of them have been applied in the research
(119) and 34 have created based on the crowdsourcing paradigm.

Research and crowdsourcing cases were later researched in detail from an IM application
type perspective — because their research innovations will be mostly internal IM results, but
crowdsourcing will be — external IM result and in some cases mixed IM. So, in these cases
also such kind of web-based IMS could be used.

See Figure 17 Technologies that have been created by these health and well-being
innovations.
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W 3D Printing (14} B Aerospace (1)

W Apps (2B6) W Artificial Intelligence {32)

W Augmented Reality (6] B Automation (3}

M Big Data [5) B Bio Tech [11)

M Biometrics (4) H Cloud (4}

M Drone (7) B Geospatial {38)

W Haptic (1) B Internet of Things [(16)

B Material Science (27) MNFC [Mear-Field-Communication) (1)
B OF Codes (3) B Radar(2)

Bl Robotics [15) B Sensors (37)

Figure 17. Database entries by technologies.
Source: created by the authors based on Springwise, 2022.

Apps are the most common digital innovation created in health and well-being. More
specific technologies that are commonly used are artificial innovations, biotech, the Internet
of things, sensors, 3D printing, and material science technologies.

In Figure 18 the authors have described the most common topics that these cases are
related to. Coronavirus was one of the main topics for innovations — 191 innovations have
been created in relation to this innovation.
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@

Circular Economy (25)
Coronavirus {191}
Diversity & Social (148)
Gamification (37)
Personalisation (11}

Smart Cities (51}

Space Travel (1)
User Generated Content (1)

W Wireless Access (1)

H Climate Change {109}
Data Privacy (&)
M Future of Work (54)
H Immersive Tech (&)
B Sharing & Access Economy (32)
W Social Media (1)

M Transparency (1)

Wearables (26)

Figure 18. Database entries by topics.
Source: created by the authors based on Springwise, 2022.

Table 8. Case study 1

It is not possible to characterise in this paper all 1007 healthcare innovations, and even
not 191 innovations that took place during coronavirus time period and could be regarded as

the main topic. So, the authors have decided to select and describe 5 diverse cases.

The first case is start-up Alike, which has understood that in medicine ‘law of average’
nowadays is not appropriate - so they have developed a solution — Al that creates
matchmaking between patients, so they could share their experiences and provide
personalised healthcare insights. See the case map in Table 8.

Basic

Alike

Israel

2022

A creator (a private sector)

Innovation
description

The problem that the innovation solves: a traditional medicine is based on a ‘law of averages’ —

it is a misleading approach!

A product user (patients)

The description of the innovation:
‘A multidisciplinaty solution to this problem — using health data and machine learning to
match people who are alike on a holistic level. The Al’s matchmaking takes into account
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considerations such as co-morbidities, lifestyle factors, age, and gender.” To communicate with
persons that are in similar situation.

Innovation type is based on results (a product)
Closed

https:/ /www.springwise.com/innovation/health-wellbeing/tapping-into-the-power-of-
healthcare-records

Source for
citations

Sonrce: developed by the authors

Start-up Fornix has created a virtual reality technology that exposes patients to their
object of fear in a controlled way and during the development process they have involved
diverse crowd-clinical experts, researchers, and university representatives. See the case map

in Table 9.
Table 9. Case study 2
Fornix
2 Norway
]
/M 2022

A creator (a private sector and an academic sector)

The problem that the innovation solves: ‘one quarter of the global population will suffer from
some form of anxiety during their lifetime’.
A product user (hospitals and specific experts)
The description of the innovation: ‘Virtual Reality Exposure Therapy (VRET). This leverages a
virtual reality (VR) technology to expose patients to the object of their fear in a controlled way
in the safe space of a therapist’s office. At present, Fornix offers programmes for acrophobia
(the fear of heights), arachnophobia (the fear of spiders), astraphobia (the fear of thunder and
lightning), odontophobia (the fear of dentistry), and trypanophobia (the fear of blood or
needles).’

Innovation description

Innovation type is based on results (a product)

Open

https://www.springwise.com/innovation/health-tech /mental-heath-care-in-a-virtual-
environment

Source for
citations

Soutrce: developed by the authors

Table 10 describes the case of BrainCapture at the Technological University of Denmark
which has developed a cheap and mobile electroencephalogram equipment dealing with
complexity and high prices for alternatives.

Table 10. Case study 3

BrainCapture
o Denmark
S
M 2022

A creator (a private sector and an academic sector)

The problem that the innovation solves: ‘Although epilepsy can be treated with affordable
drugs, diagnosing the disease has typically proven difficult in developing countries due to a lack
of specialist equipment and neurologists with the required skills.”

A product user (hospitals and specific experts)

The description of the innovation: ‘BrainCapture has developed a cheap and mobile
electroencephalogram (EEG) equipment which is built using technology developed at the
Technological University of Denmark (DTU Compute). The new device consists of a cap of
electrodes which is placed on the patient’s head.’

Innovation
description
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Innovation type is based on results (a product)
Open

https:/ /www.springwise.com/innovation/health-wellbeing /low-cost-diagnosis-for-epilepsy

Source for
citations

Source: developed by the authors

A new browser-based solution Anura provides more than 30 different health
measurements by analysing video clips, more about this innovation in Table 11.

Table 11. Case study 4

Anura
% Canada
<
A 2022

A creator (a private sector)

The problem that the innovation solves: health and wellness measurement complexity and time
consumption.
A product user (patients)
The description of the innovation: ‘Anura offers over 30 health measurements including heart
rate, breathing rate, blood pressure, stress levels, and metabolic risks. The new browser-based
version provides the same level of measurement on any device with no download required.”

Innovation type is based on results (a product)
Closed

https://www.springwise.com/innovation /health-wellbeing /health-measurements-from-a-
video-selfie

Source for| Innovation description
citations

Source: developed by the authors

Pollie is the platform which provides people with hormonal imbalance with the support
they need (See Table 12).

Table 12. Case study 5

Pollie
g The USA
A 2021

A creator (a private sector)

The problem that the innovation solves: ‘polycystic ovarian syndrome (PCOS), a common
painful and stressful condition that is often misdiagnosed and affects about 8 to 13 out of
every 100 women. PCOS is also recognised as one of the greatest causes of infertility and

increases the risk of developing other cardiovascular. ’
A product user (patients)
The description of the innovation: “The platform provides individuals with a personalised
programme which includes a dedicated care team of doctors, life coaches and dietitians
alongside a variety of lab options and educational content.”

Innovation description

Innovation type is based on results (a product)
Closed

https://www.springwise.com/innovation/health-wellbeing /femtech-startup-PCOS-hormone-

imbalance-equality

Source for
citations

Source: developed by the authors
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Though, how to find and develop such kind of innovations in the times when everything
is changing so rapidly? The landscape of the healthcare industry has changed drastically over
the past few years due to changes in demand and digitalisation. Healthcare and pharmaceutical
companies have uncovered the potential of web-based IMS to deal with this problem —
externally by crowdsourcing and internally from employees. For example, a web-based IMS
Spigit is applied by UnitedHealth Group, Adventis Health, Pfizer, and Cigna (Spigit, 2022).
It is an excellent opportunity to involve patients directly in value creation, and also to make
an employee involvement in these processes more effective, but it also suggests and gives
opportunities to involve other stakeholders in IM to create innovations.

Employees have been engaged in the operating room sustainability and more than 90%
of projects for implementation have been slated — these are just a few of the results that have
been achieved by Vancouver Coastal Health, which provides healthcare services to 1.25
million people and has more than 18,000 employees. Internal IMS has helped them to use
the power of employees in their specialisation areas — a primary care, mental health, public
health, home health care, and community-based residential care (IdeaScale, 2022a).

BAYADA Home Health Care provides home health care by applying IdeaScale Bright
Idea Forum in their 260 office places. They have gained 100% participation and by that have
produced organization-wide changes in the processes and organisation — a crowdsourcing
approach (IdeaScale, 2022b).

Also, public sector representatives in healthcare apply these systems, for example, the
Food and Drug Administration (4,500 employees) within the Department of Health and
Human Services (the USA) — achieved an 80% participation rate from their engaged
employees and generated hundreds of ideas that improved internal Center for Drug
Evaluation and Research functions (Idea Scale, 2022¢).

To summarize the results on web-based IMS application for the creation of digital
healthcare innovations. It was summarized that all types of web-based IMS could be used to
create and improve these innovations. In Figure 19 is shown the process how different IMS
organisations could conduct IM process through an innovation funnel. To collect more ideas,
it is important to involve different idea soutrces, that is, internal, external, and also sometimes
to use mixed approaches. After a source selection, organisations should select if they would
like to define a specific task (active IMS) or just to collect all ideas (passive IMS).

\|

Figure 19. Idea Management System Application to Create Digital Healthcare Innovations.
Source: developed by the authors.

What kind of internal and external IM sources to involve? Based on the cases and

innovation descriptions the authors have summarized the information about possible sources
in Table 13.
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Table 13. Internal, external, and mixed IM sources

MIXED IM SOURCES
Source: developed by the authors

Web-based IMS IdeaScale (2022) helps a healthcare organisation to find new treatments
and technologies and improve overall a patient care by providing an opportunity for
collaboration of doctors, patients, researchers, and healthcare institution employees, thus
building the future of healthcare. If all these sources are involved, it is an excellently mixed
IMS.

The authors see the potential that the proposed web-based IMS application could help
in implementation of mission innovations related to health and well-being, for example, in a
mission definition web-based IMS could help gathering and evaluating ideas, after that for a
selected mission to find possible projects (solutions) and at the end during an implementation
support a process by idea management (See Figure 20).
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Figure 20. Mission innovations.
Source: Mazzucato, 2018.
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5. Conclusions
5.1. Summary

Leading countries in the search for health information online in this field, such as Finland
(80%), the Netherlands (77%), Norway (77%), etc. are considerably ahead of Bulgaria (36%)
and Romania (40%). At the same time, there has been variant progress over the last three
years

In the European Union, telemedicine services were also developing rapidly during a
pandemic. Burofound data shows a different level of development of this service, in countries
such as Finland, Slovenia, Poland, Ireland, and Lithuania accounting for more than 50%,
while Malta, Germany, and France significantly below 30% (Eurofound, 2021).

The intensity of investments in the United States is significantly higher than in the rest
of the world, but the development trend is markedly increasing both in the Asian region and
in Europe.

The volumes of attracting digital medicine funding in the United States show a
particularly rapid increase during a pandemic - the growth in 2020 compared to 2019 reached
53.9%, but in 2021 compared to 2020 even grew to 74.7%. The Asian region and Europe
have also seen a sharp increase in leverage over the past two years, but pre-pandemic levels
were significantly lower than in the United States.

Since y"2- statistic (69.08) is significantly greater than y"2- critical (43.77) at confidence
level 0.95, we can conclude that changes in search habits for health information during the
last three years have been statistically significant and, since y”2- statistic (135.06) is
significantly greater than y"2- critical (38.89) at confidence level 0.95, we can conclude that
changes in online health care services during the 2021 were statistically significant. These
conclusions are supported by a low p-value (<0.001).

We can conclude that the average annual number of investments in digital health
increased by about 176 transactions per year, but the number of investments in digital
therapeutics - by 10 transactions on average per year.

The growth of funding volumes in both digital health care and digital therapeutics was
increasing much faster during pandemic times than before.

The average annual number of investments in digital health grew by about 35
transactions per year in the USA, by about 64 transactions per year in Asia, by about 56
transactions per year in Europe, and by about 12 transactions per year in other regions.

The average annual volumes of investments in digital health rose by about 4.2 Bn$ per
year in the USA, by about 1.2 Bn$ per year in Asia, by about 0.83 Bn$ per year in Europe,
and by about 0.15 Bn$ per year in other regions.

Apps are the most common digital innovation created in health and well-being. More
specific technologies that are commonly used are artificial innovations, biotech, the Internet
of things, sensors, 3D printing, material science technologies. The most common topics that
these cases are related to Coronavirus was one of the main topics for innovations — 191
innovations have been created in relation to this innovation.

To collect more ideas, it is important to involve different idea sources, that are, internal,
external, and, also sometimes to use mixed IMS approaches. After source selection
organisations should be selected if they would like to define a specific task.

5.2. Implications

Academic contribution. The authors of the paper have concentrated their attention on
the COVID-19 period that was the time of changes in healthcare and have described the
demand changes during that period by answering to the research questions. In this paper, the
authors have tried to link it with a web-based idea management system potential. Most
common technologies and topics for healthcare innovations have been reviled.

Regression models were calibrated to determine trends in the intensity of digital health
care funding and the parameters. The parameters of calibrated regression models to determine
trends in the volumes of digital health care funding have been analysed. The parameters of
calibrated regression models to determine trends in the intensity of digital health care funding
by regions have been researched. The parameters of calibrated regression models to
determine trends in the volumes of digital health care funding by regions have been
summarized.

Practical contribution. The paper widens the understanding about funding and demand,
which could practically help organisations to understand the existing demand and the supply
of innovations to create new digital healthcare innovations.
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5.3. Future Studies

Future research studies should deal with the limitations of innovation databases analysed
- more databases should be included and compared.

At the moment, the research has highlighted overall technology and topic trends in
healthcare innovations, but these elements should be researched in detail. Each part could be
a separate research, for example, sensors, drones in healthcare or sustainability from a topic
perspective.

In the paper, the authors have included only 5 cases but there are more cases, and they
should be studied in detail because there is available information that could lead to the more
detailed results about the supply of digital healthcare innovations.

There is limited information about web-based IMS applications in the healthcare
industry publicly, so future research studies should use different methods to gain more in-
depth information.

In the paper, the authors have not included detailed information about a web-based IMS
as a potential process innovation in an organisation itself, but the future studies could focus
on this aspect what organisational and process innovations these systems could provide.

There is so much happening so fast in this space embracing - Big Data, Al, Machine
Learning, Genetics/Genomics and Multi-Omics — together with clinical science and
technology and human expertise and motivation. It is rich indeed for exploration and research
and especially in terms of choices which will need to be made about resource allocation for
future focus and resource allocation.
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