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DIGITAL HEALTH PROJECTS FINANCING: CHALLENGES AND OPPORTUNITIES

Abstract. The article summarizes current trends in financial support for digital health in Ukraine, considering the
requirements and recommendations of international institutions. The research goal is to identify problems and
challenges in public funding in Ukraine and find effective ways to solve them based on world experience. The
systematization of scientific sources and approaches to solving the problem of financing digital health projects has
shown that most studies present the results on finding effective mechanisms for financing health care or technical
aspects of digital health and its components. However, under the WHO report, the lack or insufficient level of
sustainable funding is an insuperable obstacle for implementing digital health projects in most countries. Thus, the
above confirmed the relevance of the investigated scientific problem. Methodical tools of this research were
systematization, structural and comparative analyses, logical generalization. The practical implementation of the study
was carried out using the tools of Excel 2016. In the study, the start point for gathering data was 2016, which is the
beginning of the digital health transformation in Ukraine. For gaining the research goal, this study was conducted in
the following logical sequence: analyzing the effectiveness and stability of budget funding for the electronic health
record projects in Ukraine within the eHealth initiative; defining the current state of Telemedicine and Mobile Medicine
financings; identifying the potential directions for solving the problem of lack of funding based on world experience;
determining the innovative digital medicine projects implemented by startups; setting the relationship between the
amount of venture financing, the maturity and number of employees of companies. Following the findings, the authors
developed the recommendations to use Al, Big Data, blockchain technologies, the Internet of Things to establish
cooperation between the private, public sectors, academia, and non-governmental organizations.

Keywords: artificial intelligence, big data, budget reimbursement, eHealth, electronic health records, funding,
mHealth, public policy, public-private partnership, telemedicine.

Introduction. According to the OECD, the proportion of adults seeking online health information has
doubled in the last nine years. However, the demand growth on health information did not significantly
affect the investment into information and communications technologies of the medical sector (ICT). It
stands to mention that the investment volume is the lowest among other economic sectors (OECD, 2020).
However, the COVID-19 pandemic has broken down the regulatory, psychological, and financial barriers
between digitalization and the healthcare system. In turn, most governments are looking for an effective
mechanism for public funds management to provide quality health services. The World Health
Organization and the OECD insist that the widespread use of ICTs would improve the health service
quality while reducing their cost.

On May 26, 2018, the Seventy-first World Health Assembly stressed the importance of digital health
in achieving the Sustainable Development Goals, particularly Goal 17: Strengthen the means of
implementation and revitalize the global partnership for sustainable development (WHO, 2018). It was
stated that the regulatory assistance, technical guidance, and advice would promote financing and
introducing digital health business models.
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Deloitte's experts highlighted the fundamental changes in the global health care system caused by the
COVID-19 rush spread. Notably, it resulted in public-private collaborations between organizations,
industry, academic community, and governments for vaccination and treatment (Allen, 2021). It worth
mentioning that these changes require a review of business models and funding for health care systems
worldwide.

Literature Review. Systematization of scientific background devoted to investigated issue allowed to
notice the growing interest of domestic and foreign authors in exploring digital health and health care
financing.

Notably, in the study (Serpeninova et al., 2020), the authors analyzed and mapped the responsible
investment instruments in health care under United Nations Development Programme (UNDP)
methodology, theoretical approaches, and practical recommendations by USAID, and the parameters of
the World Bank.

On the other hand, Samoilikova and Kunev (2020) assessed the impact of health care financing on
national economic development. The findings proved its strong positive impact in most investigated
countries (64%), while the negative impact was noticed in the rest of them.

Therefore, it stands to mention the constantly growing interest in ICT implementation in medicine
(Figure 1a). According to the GoogleTrends data, the search request «Digital Health» jumped the shark
in August 2020. Notably, in most Central and Eastern European countries and some Asian countries, the
search queries «e-health» predominated (Figure 1b).

a)
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b) ® digital health & e-health

Figure 1. Comparison of the search requests «Digital Health» and «e-health» a) trends; b) by
regions
Sources: BymyaLays by the authors using Google Trends online instrument.

The emergence of «e-health» formulation was thanks to marketers who used the analogy of other e-
domains such as e-commerce, e-government, e-business. It is worth noting that involving the prefix «e-»
means combining electronic communications and information technology and better quality health
services (André, 2018).
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Zhang et al. (2018) proposed considering digital health as a scientific field, not just as one of the
varieties of interdisciplinary practices. In the frame of the study (Unnithan et al., 2019), the authors
explored the role of blockchain technology in digital health and electronic medical records.

Despite the high scientific interest in digital health, international organizations such as the World Health
Organization (WHO) and the OECD conduct the most in-depth and systematic research on health
financing and the global spread of digital health.

Herewith, the WHO defines e-health as using electronic means to obtain information, resources, and
services related to health, such as electronic health records, m-health (applications, mobile or body
devices); telemedicine (consultations with doctors via PC or mobile devices); medical e-initiation (both for
patients and medical staff); social media (including informal, social online communication channels);
analysis of medical data and «big data» (to obtain evidence in decision-making or policy-making on health
care reform) (WHO, 2018).

Methodology and research methods. This study involves several research methods:
systematization, structural and comparative analysis, logical generalization to assess the current state of
financing of digital health projects in Ukraine, and its compliance with the expectations of international
organizations. For identifying the most attractive venture financing startups in medical equipment
development, Excel 2016 tools were used. This study hypothesis is that there are gaps and reserves for
development in financing digital health projects in Ukraine.

Results. Electronic health records. Since March 2019, the eHealth system of electronic medical
records has been operating in a test mode in Ukraine. Notably, the implementation of this project was
carried out supported by international donors.

In Ukraine, the National Health Service of Ukraine (NHSU) ensures the functioning of the eHealth
system. In turn, the NHSU reports do not specify the funding, only a general list of partners providing
expert and financial assistance. It stands to indicate the main international donors such as the WHO, the
World Bank, Swiss Agency for Development and Cooperation, United Nations Children's Fund (UNICEF),
United States Agency for International Development (USAID), UK Government (UKAid), Global Fund to
Fight AIDS, Tuberculosis, and Malaria, EU Delegation in Ukraine, and the Government of Canada through
Canada's Department of Foreign Affairs, Trade and Development, the Renaissance International
Charitable Foundation, the US Centers for Disease Control and Prevention, European Embassies in
Ukraine, etc. (NHSU, 2020).

The analysis of the financial documents of the National Health Insurance Fund (NHSU, 2021) for the
last three years showed that the Passports of the budget program provided KPKVK 2308010 certain
expenditures for the functioning of the eHealth system were for 2019 and 2020.

Table 1 demonstrates the work capacity of the budget program is less than half, while the share of
expenditures on eHealth is less than 10%.

Table 1. Analysis budget financing for support and servicing eHealth for 2019-2020

Year Plan  Actual Proportion in budget  Deviation fromaplan % of implementation
program

2019 18000 8049 42 -9951 447

2020 33327,3 15593,2 7,2 177341 46,8

Sources: developed by the authors based on (NHSU, 2020).

Moreover, expenditures in even the approved passport of the budget program changed during the
budget period. While at the approval time, they amounted to only 9 min UAH, in October, it increased to
16.5 min UAH. In the final version approved on December 7, 2020, the expenditures amounted to 33327.3
ths UAH. Therefore, it highlights the instability of funding for eHealth support and maintenance in Ukraine.
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On the other hand, there are some concerns regarding the stability of the business entity
administrating the Central Database of eHealth of Ukraine and is responsible for the digital transformation
of the domestic health care system. Established on December 14, 2017, the company generated property
from the sources as follows: state property, income from securities, loans from banks and other creditors,
capital investments and subsidies from budgets, and other types of income not prohibited by law. An
analysis of the company's financial statements posted on the official website (NHSU, 2021) showed that
the company's operations were profitable only the first year. In 2019, a net loss of 165.7 ths UAH was
declared. In the first half of 2020, its amount increased almost 23 times to 3740.3 ths UAH.

Besides, data on the presence and amount of tax debt confirmed the State Enterprise «Electronic
Health» financial instability (Fig. 2).
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Figure 2. Dynamic of tax debt of the State-Owned Enterprise «Electronic Health»
Sources: developed by the authors based on (State, 2021)

Indeed, the growth of the number of connected patients, physicians, or platforms/applications indicates
the development of the eHealth system in Ukraine. However, there are problems with funding for
uninterrupted performance, protection, and kernel upgrade or updating the central database. It stands to
mention that downturn of the above problems could nullify all advancement on digitalization of health care
in Ukraine. Oderkirk (2021) showed that medical data is sensitive. Data loss or misinterpretation could
cause personal, social, or financial harm to citizens and devalue trust in the government and its initiatives.

Therefore, it is appropriate to list some existing ways to overcome the problem mentioned above:

— developing and validating the eHealth development concept, while its strict compliance would
attract the international donors to continue cooperation and finance support for system development;

— introducing paid access to secondary depersonalized data sets. Oderkirk (2021) systemized the
experience of developed countries. The findings showed that the national health care databases of
Denmark, Finland, Sweden, and the USA are fully available for data collection. In turn, other countries
provide access only to certain components of databases, such as hospital data, ambulances,
prescriptions, mortality, etc. Besides, paid access could be shared specifically, for example, for scientists
or external analysts. Besides, the paid access could be provided to database services, but not to data,
through an internal authorized network, and so on.

Telehealth and mHealth. According to WHO approaches, telemedicine (Telehealth) is the interaction
between the healthcare provider and the patient distantly in real-time (synchronously) and save-and-send
format (asynchronously) (WHO, 2016). Notably, the most promising and common types of telemedicine
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are as follows: Teleradiology, Teledermatology, Telepathology, Telepsychiatry, and remote follow-up of
patients.

MHealth involves mobile technology (mobile phones, devices for patient follow-up, personal digital
assistants (PDAs), and wireless devices) to support medical information and medical practice (WHO,
2016).

In Ukraine, the most common concept of telemedicine covers the extent of mobile health. It includes
«a set of actions, technologies, and measures used to provide health care, using remote communication
by e-mail messaging» (Order, 2015). Despite telemedicine is strictly regulated (informed consent must be
signed), there is no need for an additional license. The telemedicine could be provided by health care
institutions regardless of the level, form of ownership, sole trader, or private individual engaged in health
businesses. Moreover, the legislative organizing of health care under telemedicine does not contain any
information on its financing.

In 2016, telemedicine list of paid services provided by government, municipal health care institutions,
higher medical and educational institutions was expanded by the laboratory, diagnostic, and consulting
services at the request of citizens without a doctor's referral; health care for sick patients at home
(diagnostic examination, procedures, manipulations, counseling, care); health care under contracts with
business entities, insurance companies (including the Social Insurance Fund of Ukraine) and foreign
citizens temporarily staying in Ukraine (including insurance contracts) (Resolution of the Cabinet of
Ministers, 2016). Thus, telehealthcare could be financed from any source, including the patient's funds.
The data analysis presented by the two most famous Ukraine telemedicine portals Medbrama and
Telemed of Medstar Solutions showed the lack of open data on the service fee provided and funding
sources.

At the same time, according to the OECD study conducted in 2015, 28 member-countries determined
public funds as the main source of funding for telemedicine. Herewith, the Czech Republic, New Zealand,
and Switzerland provide public and private funding, while Latvia — donor/non-public funding (Oliveira ,
2020).

The WHO investigation showed that the major challenges in telemedicine development were as
follows:

— lack of technical skills and experience of staff to implement and support telemedicine;

— critically low level of technology and information literacy, psychological barriers of elderly patients;

— difficulties in assessing the benefits of telemedicine by the method of Cost-Benefit-Analisis since
they are long-term (aimed to overcome the effects of chronic diseases or preventive care). In terms of
program-targeted budgeting, public funds are usually redistributed not in favor of delayed results;

— small private health care providers are reluctant to invest in telemedicine and create a telemedicine
portal to serve only their patients.

Innovative Digital Health Projects. The analysis of the world experience showed that in addition to
databases of electronic health records, telemedicine, and mobile medicine, the most relevant digital health
projects are electronic medical devices, cloud computing, big data, and artificial intelligence, the Internet
of Things. It stands to mention that mostly they were initiated and developed by large multinational medical
corporations equipped with a resource base or startups.

In Ukraine, entrepreneurial ideas are financed by equity, banks, financial companies, insurance
companies, credit unions, pension funds, and pawnshops. According to the OECD, the agricultural sector
in Ukraine receives the most significant financial support. There are no state and international donor
programs to support the financing of startup projects in the field of digital health (OECD, 2020),

Another alternative funding source for small and medium-sized businesses is crowdfunding models
that «operate based on Internet platforms» (Apalkov, 2018). Among the analyzed models in the Asia-
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Pacific region, charitable crowdfunding is used for «health» financing, while equal business financing — for
Biotechnology, Medtech, and E-health.

However, the findings showed that venture financing demonstrates the most impressive indicators of
financial support. Analysis of indicators of venture capital funding of startups showed on development of
medical devices showed that investors were most active in startups founded in 2013-2015 (Fig. 3). Thus,
relatively mature projects with more than six years of experience are more attractive for investors.
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Figure 3. Distribution of medical device startups by total amount raised and years of foundation
Sources: developed by the authors.

The obtained results on the raised money by startups regarding the number of employees showed
that the market for medical devices has the most significant number of small startups (with 51 to 200
employees). Thus, their financing has a great weight in venture capital (Table 2). However, the situation
in the last column shows that the larger the startup, the more money it could raise.

Table 2. Startup funding indicators for developing medical devices by the number of employees

Number of employees  Number of startups ~ Total amount raised Average amount raised per startup

11-50 22 1325,1 60
51-200 53 71948 136
201 -500 14 2353,6 168
501 - 1,000 2 365,1 183
1,001 - 5,000 1 266,7 267

Sources: developed by the authors based on (Tippmann, 2020).

This funding distribution proves that venture capital is available only from the second development
stage of startups despite the flourishing digital medicine market activity (Kasyanenko and Kotenko, 2019).
Besides, most entrepreneurs consider public funding (government subsidies and funding) to be critical.

Conclusions. The study findings showed that the modern digital medicine system aims to achieve
three key goals: 1) improving medical services, 2) protecting patient data, and 3) reducing costs.

On the other hand, the national and international experience in funding the e-health projects showed
that the main challenge is the deficit and sometimes lack of sustainable funding of budget expenditures to
ensure the uninterrupted operation, improvement, and development of e-health. Besides, exacerbating
the problem is the sensitivity of the data used to external threats, which requires an extraordinary
cybersecurity approach with additional funding.
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Using Al, Big Data, blockchain technologies, the Internet of Things could solve the technical problems
of digital health. However, these technologies are high-value, while their applications are innovative and
sometimes risky. Therefore, it is critical to establish cooperation between the private, public sectors,
academia, and non-governmental organizations in limited public funds (particularly topical for developing
countries). In turn, the subject of further research should be investigating the question of scientific
substantiation of the alignment of interests of these persons.

Author Contributions: conceptualization, N. K. and V. B.; methodology, N. K.; validation, N. K. and
V. B.; formal analysis, N. K.; investigation, N. K. and V. B.; writing-original draft preparation, N. K.

Funding: This research received no external funding.
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Hatanis KoTeHko, k.e.H., goueHT, CymCbKkuil epxaBHui yHiBepcuTeT, YkpaiHa

BikTopis Benxapar, nignpremelb, HimeuyunHa

®iHaHCyBaHHSA NPOEKTIB 3 LMGPOBOI MEANLIMHW: BUKITUKY | MOXITUBOCTI

CraTTs y3aranbHIOE akTyanbHi TEHAEHU Woado ¢iHaHcoBoro 3abeaneyeHHsi po3BUTKY LMcpOBOi MeavumHu B Ykpaiki 3
ypaxyBaHHSIM BUMOI Ta PEKOMeHAaL|ii MbKHApO4HMX iHCTUTYLn OCHOBHOI0 MeTOK NMPOBEAEHOr0 AOCMIMKEHHS € ideHTudikaLlis
npobnem Ta BUKIKKiB, NybnivHoro hiHaHCyBaHHS B YkpaiHi Ta noLuyk eekTUBHMX LWNAXIB iX BUPILLEHHS 3 ypaxyBaHHSM CBITOBOIO
pocsigy. CucTematusauis nitepaTypHuX [xepen Ta NigxodiB A0 PO3B'A3aHHs npobnemu diHaHCYBaHHS MPOEKTIB LndpoBoi
MeAVMLVMHM 3acBigunna, Wo B GiNbLIOCTi OCMIMKEHb SK BITYM3HSHUX, Tak | IHO3EMHUX aBTOpIB NpeaCTaBreHi pesynbTaTit NOLLyKy
e(heKTUBHUX MEXaHi3MiB (DiHaHCYBaHHSI OXOPOHMW 300POB's ab0 TEXHIYHI acnekTW po3BUTKY LMGPOBOI MEAULMHM Ta Ti CKNagoBuX.
OpHak, aHanis, nposefennin BOO3, 3aceigumB, WO AN BinblwocTi kpaiH CBiTy, BiACYTHICTb abo He[oCTaTHI piBeHb CTanoro
hiHaHCyBaHHS € HenepeOOpHOI0 NEPELLKOAOI0 NPY BNPOBaAXEHHI NPOEKTIB LMGPOBOI MEAULIMHN. TakvuM YWHOM, Lie MiATBEPAXYE
aKTyanbHiCTb PO3B'si3aHHs fJaHoi HaykoBoi Npobnemn. MeToauuHUM iHCTPyMEHTapieM NpOBEEHOT0 JOCHIKEHHS CTanu MeToam
cuctemaTuaalii, CTPYKTYpHOro Ta NOPIBHSANBHOMO aHaniay, NoriYHOro y3aranbHeHHs:. MpakTiHy peanisavito JOCNimKeHHs 34IACHEHO
3a [IONOMOroI0 iHCTPYMeHTapito nporpamHoro 3abesnevenHst Excel 2016. Movatkom gocnimkeHHs 6yno obpaHo 2016 pik, wo €
no4aTkoM LchpoBOi TpaHcopmaLlii cepn 0XOpoHu 380poB’s B YkpaiHi. [JocnimkeHHs npobnem iHaHCOBOro 3abesneyeHHs
NpOeKTiB LMdPOBOI MEANLIMHM Ta iAEHTUGIKALLI0 MOXIMBIX LASXIB TX BUPILLEHHS 30INCHEHO B HACTYMHIA MOTYHIA NOCNIAOBHOCTI:
NpoBeAEeHO OLHKY epeKTUBHOCTI | cTabiNbHOCTI GtoKeTHOMO (hiHAHCYBaHHSI POEKTY eNEKTPOHHMX 3anuCiB LLOA0 3A0POB'S B YkpaiHi
B pamkax iHiLjaTven eHealth; npoaHanizoBaHo cyyacHuit ctaH (iHaHcyBaHHs TenemeamunHn i MoBinbHOI MEAULMHY; Ha OCHOBI
CBITOBOTO JOCBifly 3aNpOMOHOBaHi NOTEHLiIHI HaNpsSMKK PO3B'A3aHHs npobnemu 6paky iHaHCyBaHHS; NPOBEAEHO AOCMIHKEHHS
iHHOBALIiiHWX MPOEKTIB LMPOBOI MEAULMHY, L0 peani3yloThCsl CTapTanamy; BUSIBMEHO 3anexHiCTb Mix obcsiraMu BEHYYpHOTO
(biHaHCyBaHHS | 3piniCTI0 Ta KiNbKICTIO MpauiBHUKIB KOMMaHii. 3a pesynbTaTMi JOCHIMKEHHS 3anponoHOBAHO 3aCTOCOBYBATM
TexHonorii Al, Big Data, GnokyeiiH TEXHOMOriil, iHTEPHET peyeil AN HanarofkeHHs CriBmpavi MiX npuBaTHUM, NyOniYHUM
CEKTOpamu, HayKoBUMM KOMaMu HeypSA0BUMM OpraHisaLjisimu.

KniouoBi criosa: Benuki AaHi, BiLLKOAYBaHHS BloaxeTy, AepkaBHa NOMiTMKa, AepXaBHO-NPUBATHE NapTHEPCTBO, ENEKTPOHHE
30POB'S, €NEKTPOHHI MeaMYHi 3anucu, OXOpOHa 3A0POB'S, TenemeanumHa, (iHaHCYBaHHS, LITYYHUA IHTENEKT.
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