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Abstract. According to the results of the study, it was determined that now, the healthcare 

systems of absolutely all countries of the world are under enormous pressure. Several reasons, 

which are to expand the number of services and improve the quality of medical care, facilitate 

this. Simultaneously, the scale and complexity of medical needs is growing due to the increase in 

the size and life expectancy of the population, the spread of epidemiological diseases and the 

growth of public expectations for more personalized and comfortable services. The gap between 

the supply and demand for health services is growing, and most countries are striving for a digital 

transformation of the system to close this gap. Modern digital technologies can integrate care, 

identify and reduce risks, predict and help manage population health needs and improve the 

quality of care. 

Keywords: healthcare digitalization, modernization, Uzbekistan, health system. 

 

Relevance 

Health systems in all countries of the world are currently facing global challenges, among 

which the COVID-19 pandemic has taken the first place, as well as inequalities in the availability 

of medicine, differences in the results of diagnosis and treatment, and an increasing demand for 

medical services from the elderly population. 

The digital healthcare transformation is currently a global trend. The healthcare 

digitalization contributes to and complements the classical methods of public health work, which 

in turn improves the quality of medical care, prevention and rehabilitation of infectious and non-

communicable diseases. The growth points of digital healthcare are emerging technological 

opportunities for remote provision of medical services (telemedicine), the use of mobile 

technologies (mobile-health), big data processing and artificial intelligence. 

According to the Statista agency, the volume of the global digital health market (Digital 

Health) in 2019 amount to $ 106 billion, and by 2026 it is expected to grow to $ 639 billion [3]. 

 The main advantages of healthcare digitalization [1]: 

• Economic. By reducing the physical contact of patients with medical workers and 

technological modernization of the system of medical services. 

• Social. The expansion of access to medical care. 

• Professional. Improving quality by reducing medical errors, developing predictive and 

personalized medicine. 

Taking into account the trends in the development and reform of the modern understanding 

of traditional medicine, scientists note the following aspects [2]: 

• The trend is shifting towards prevention and individual and patient well-being. In this 

connection, medical services can be provided not only in medical institutions but also in any place 

where a person is located. Moreover, health is considered a broader concept, which also includes 

social, family, spiritual and economic well-being. 
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      • Digital technologies enable patients and healthcare professionals to receive information 

to help make decisions about the prevention, diagnosis and treatment of diseases. Digital decision 

support platforms increase the efficiency and effectiveness of care and provide additional control 

over patient safety. 

• Patient involvement in health and wellness decisions. Patient-centered or personalized 

healthcare as a response of the healthcare system to the trend of increasing a person’s concern for 

their own and public health, is provided by the development of digital technologies that provide 

both free access to information about health and decision-making platforms and one’s own health 

as a “second” opinion. 

A study of the available literature showed that in countries with developed digital 

healthcare, the state plays a major role in ensuring the technological transformation [13]. 

Numerous countries are developing, implementing and improving legislation, infrastructure and 

public consent to transform healthcare systems towards their greater digitalization. 

The aim of the study was to analyze the existing practices of digitalization of healthcare 

systems and develop recommendations for its effective implementation. 

Materials and Methods 

We studied publications, regulatory documents, strategic and conceptual reports on the 

implementation of digitalization in different countries of the world, particularly from medicine and 

healthcare in the referenced databases: Web of Science, Scopus, EBSCO Publishing and Springer 

Link. The requests contained the names of the topics being studied: the digitalization of the 

healthcare system, current trends in the development of healthcare, challenges and problems of 

digitalization of healthcare.  

Results and Discussion 

Thus, the United States, with its developed innovation and entrepreneurial ecosystem, 

relying on the development of a start-up culture, is dynamically transforming and developing 

digital healthcare. Australia has developed a National Digital Health Strategy and established a 

personal e-platform as the primary health digital resource for all citizens. The UK has established 

national structures to manage the transformation of the NHS towards digitalization. Turkey has 

also developed a single digital and mobile platform to interact with its citizens on all health issues. 

Ireland approved the e-Health strategy, the state structure "E-health of Ireland" was created in the 

country and the position of chief information officer in the structure of the health service was 

established [15]. 

Denmark is implementing one of the most ambitious digital health strategies in Europe, 

and the government is investing through the country’s technology investment fund in building a 

platform called “World-Class Digital Service for accessing aggregated data about Danish citizens. 

Israel's help strengthen the country's position in the field of digital health through grants and 

investments, announcing grants and investments for the digitization of the personal health records 

of citizens [15]. Electronic medical records in Estonia are part of a unified medical exchange 

platform [6]. 

In connection with the digital transformation, many countries should change, develop and 

implement appropriate regulatory and technical standards for the functioning of digital health. 

Standardization is required in electronic databases such as facility registries, health care provider 

registries, health workforce registries, national insurance scheme registries, unique citizen 
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      identification schemes, essential drug and product catalogs, priority disease coding registries and 

laboratory parameter values, terminologically lists, and device interoperability registries. 

Portugal is an example of a national shift towards digital health. Currently, there are 60 

systems of information and communication technologies of various levels of development 

operating in the country. The General Services Division of the Portuguese Ministry of Health 

develops and establishes uniform standards for integrating systems based on the implementation 

of the national electronic health record in the country [15]. The U.S. Centers for Medical Care and 

Services Medicare and Medicaid have approved a policy for providing patient-accessible 

information through open application programming interface (API) technology. In England, a set 

of technical standards for the interoperability of clinical information systems has been developed, 

according to which mobile applications being developed require regulatory approval from the 

relevant government agencies. France has introduced a reimbursement system for telemedicine 

providers, under which telemedicine consultations are reimbursed at the same rate as physical 

primary care. 

Several countries are moving towards an open innovation platform or ecosystem of 

innovation around patient health data that allows service providers to develop and offer their digital 

projects. 

For example, a partnership led by the Finnish state social insurance system has created a 

set of digital health services for the social and medical sector. These services, Kanta's national 

service, include personal electronic health records, prescription service, a pharmaceutical database, 

a patient data repository, and archives. The architecture of the system is open, which allows 

software vendors to develop their own interfaces for the content of the Kanta service [6, 15]. 

Some countries are developing open platforms, for example in Denmark the 

OpenTeleHealth telemedicine platform provides for developing new applications by the third-

party vendors. 

In the UK, NHS England has developed an open information system architecture (API) 

policy that defines the basic technical requirements for healthcare organizations when developing, 

upgrading, or purchasing information systems [10]. 

Israel is setting national regulations for digital health and information technology, 

maximizing the country's potential as a "start-up nation." Digital health is the engine of growth in 

Israel, supported by an innovative culture. The Israeli governance model ensures that the 

government works in partnership with academia, innovative companies, healthcare organizations, 

and industry to drive an evidence-based change [15]. 

However, there are numerous objective reasons why the digitalization of healthcare 

systems is still not fully implemented. For example, the digitalization of health care in Poland also 

encounters certain difficulties that determine the timing and priority of the implementation of the 

tasks set within the concept of digitalization [6]. It was assumed that the digitalization of healthcare 

in Poland, which covers electronic prescriptions, electronic referrals and the exchange of electronic 

medical records (EMR) on the P13 platform, will be fully completed and implemented from 

January 1, 2021. The success of this implementation is closely related to the level of digital skills 

of both healthcare providers and users of healthcare services. In their article, the authors point out 

the potential problems that may arise because of the digitalization of healthcare in social groups 

that are not adapted to ICT in their daily lives, especially in the case of older people. 
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      Consider the example of Latvia, where from January 1, 2018, the use of the e-health system 

is mandatory, but the Digital Prescription (Electronic Prescription) project is still operating at full 

capacity. The experience of implementing and using digital medicine in Latvia shows that several 

problems faced by state institutions and local governments, medical institutions, medical personnel 

and patients. A systematic vision of the problems of introducing digital medicine requires at least 

considering and solving 7 relatively independent tasks: technical and technological, economic, 

legal, organizational, managerial, social, psychological and cultural. From the perspective of a 

systemic vision, the assessment of these aspects of the implementation of the e-Health program is 

presented through the wide use of data obtained from international organizations, Latvian state 

statistics, and scientific research, including those conducted by the authors. The main conclusion 

of the study is the need for the theory and practice of expanding access to healthcare based on 

digital medicine, considering a fuller variety of factors that stimulate and constrain this process 

and to attract specialists from the field of social sciences. The importance of this issue has 

increased significantly during the COVID-19 crisis. While there are no relevant statistics on the 

availability of medical services during a pandemic, individual assessments and recommendations 

from experts point to the need for an early and coordinated global promotion of e-Health. The 

example of Latvia demonstrates that there are significant barriers to e-Health. An accelerated 

decision-making process on this issue is not always associated with the country's economic 

resources. The authors' studies show the importance of solving institutional problems, ensuring 

better consideration of psychological, sociocultural and social factors [7]. 

Not all digital solutions have led to improved health outcomes and values. Most 

implementations are more cost-focused than patients use, more time in front of a display than 

patients, advanced technology solutions are spherical, and so on. The certain attention deserves a 

study by the author Moisil Ioana (2019) from Romania, based on a literature review (1992–2000; 

2016–2019) and country reports on the introduction of digital technologies and strategies in 

healthcare. So, the author concludes that at the level of terminology, 3 terms describe the digital 

environment: digitization - ensuring the availability of information in digital format, digitization - 

the use of digital technologies in managing digital data and information, and digital transformation 

- the creation of new business models, integrate digital patient-centered data, processes and 

technologies. Digitization is presented in the submitted EHR data. The generally recognized 

benefits of EHR are the increase and evaluation of (financial) results, the identification of research 

facilitation, and the reduction of costs. Most authors consider the possibility of occurrence: high 

acquisition and maintenance costs, changes in workflow due to the new system, privacy and 

security issues (vulnerable to hacking), and alleged patient data due to system fear. Despite the use 

of advanced solutions in the field of artificial intelligence, robotic surgery, the computer context, 

augmented reality applications, widely recognized, assumed, must be considered due to subjective 

assumptions, predictions based on previous cases and various manifestations. Organizations must 

ensure the development of cultural changes associated with the digital world and prepare all 

participants - doctors, nurses, patients - for a new way of working and collaborating. This should 

be reflected also at the level of research on health information systems, which should be user-

oriented and the use of data exchange between statistical IT systems. Strategic decisions must be 

made not only to transform the organizational culture but also to introduce dangerous technologies 

[12]. 
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      In a study conducted in Finland in 2017, heterogeneous types of data, such as personal data, 

big data, public data, statistical data, the third sector data, and social networks, collectively referred 

to as "rich data" are currently used in health policy development, and how data influence future 

decision-making. Carried out as a qualitative case study with municipal decision-makers in 

Finland, this study examines the use of data in the context of preventive mental health services 

and highlights mental health problems as a complex, systemic species with far-reaching long-term 

implications where the needs and demands for the right kinds of data go beyond the health domain. 

Providing rich data for policy decision-making is just one preliminary step towards data-driven 

policy making. Data analysis and visualization are essential elements to ensure that data are used 

by decision-makers to improve the health and well-being of society [5]. 

Several authors note the great impact of the COVID-19 pandemic on the processes of 

digitalization of healthcare systems. In their paper, the authors note that in the context of the 

COVID-19 pandemic, when health systems in general are under unprecedented pressure, and 

health services in particular, are experiencing increasingly significant changes in the way medical 

interventions are delivered. Their study consists of 3 chapters: the first chapter describes how 

health services are organized; the second chapter describes digital technologies in health and how 

they contribute to the digital transformation in health; the third chapter examines the impact of 

digital transformation on the management of health services. The authors conclude that the 

sustainability of health services will depend on how open their leadership will be to the integration 

of new technologies in the field of health [14]. 

Authors from Hungary believe that digitalization affects 90% of the healthcare sector. 

However, digital health is not only about technological transformation but also has significant 

cultural and social implications. This fundamentally changes the roles of doctors and patients, as 

well as their relationship. Moreover, since the second half of the 20th century, the growing number 

of chronic patients and the increase in life expectancy have presented new challenges for medical 

personnel. In their publication, they set out to explore the knowledge and attitudes of digital 

physicians towards digital health technologies and the transformation of the doctor-patient 

relationship. In this study, physicians interviewed argue that digital healthcare solutions can create 

a deeper doctor-patient relationship: knowledgeable patients are a huge help in collaboration, and 

technology is a major tool for creating a more engaged and responsible patient. Medical 

professionals in the future could rather take on the role of interpreter between technical data and 

the patient; as a guide in the digital health jungle. However, interviewed physicians also noted that 

the transition to digital technologies today is more beneficial for patients than for their doctors. 

The main conclusion of the study states that there is a dichotomy for doctors involved in digital 

technologies: they are enthusiastic about using digital opportunities, but they also experience 

difficulties associated with digital health [4]. 

On May 25, 2021, Uzbekistan adopted Presidential Decree No. PP-5124 "additional 

measures for the integrated development of the healthcare sector" where paragraph No. 5, section 

b) states that starting from June 1, 2021, in each family doctor's office, family polyclinic and 

multidisciplinary central polyclinics of districts (cities) one position is being introduced for an IT 

operator - a nurse working with an electronic healthcare system. Simultaneously, these positions 

are formed at the expense of staff units allocated in accordance with the President Decree of the 

Republic of Uzbekistan dated May 5, 2021 No. UP-6221 “On the consistent continuation of 
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      reforms in the healthcare system and the creation of the necessary conditions to increase the 

potential of medical workers.” [13]. 

Also, the Ministry of Health of the Republic of Uzbekistan has developed a strategy for the 

digitalization of healthcare until 2025 - E-Health-2025. The goal of the strategy is to create 

sufficient conditions for the use of all health services through the widespread introduction of 

modern information and communication technologies. First, it is necessary to strengthen the 

regulatory framework for the digital health system and its financing model. Also, an important 

condition is the advanced training of medical staff in the use of digital technologies, including 

nursing staff. 

In this regard, it is necessary to strengthen the development and implementation of digital 

technologies in the healthcare of the Republic of Uzbekistan, where the role of paramedical staff 

will also be considered. 

Digitalization is one of the top priorities on Uzbekistan's reform agenda. As part of the 

national strategy "Digital Uzbekistan-2030" digital technologies are being widely introduced in all 

sectors of the economy and spheres of public life. According to this document, approaches to 

improvement, including the healthcare sector of the republic, are changing. To date, Uzbekistan 

has adopted numerous legal documents regulating the development of digital healthcare. 

The most comprehensive review and description of the expected reforms in the healthcare 

sector was presented in Presidential Decree No. UP-5590 dated December 7, 2018 “On 

comprehensive measures to radically improve the healthcare system of the Republic of 

Uzbekistan”. It defines the main directions for further development of the health care system. 

Also, the Decree of the President dated November 12, 2020 No. UP-6110 “On measures to 

introduce fundamentally new mechanisms in the activities of primary health care institutions and 

further increase the effectiveness of reforms in the healthcare system” establishes additional big 

goals for healthcare reform. 

According to these documents, an integrated e-Health system will create the following new 

opportunities for the population: 

1. Ability to obtain information about medical organizations and services; 

2. Possibility of obtaining information about doctors, their qualifications, experience, 

appointment time; 

3. Possibility of using electronic registration for outpatient services; 

4. Ability to assess the quality of services provided; 

5. Use of mobile applications in electronic public health services. 

For medical organizations and health authorities, the following opportunities will be 

provided: 

1. Transition of the institution to an innovative socially-oriented type of development; 

2. Implementation of a healthcare standardization system; 

3. Optimization of work processes by introducing an electronic medical record; 

4. Accounting and monitoring of medical personnel, medicines, medical equipment, 

consumables; 

5. Implementation and monitoring of financial transactions under the programs of state-

guaranteed free medical care; 

6. Maintenance of health statistics, accounting and reporting, as well as support for the 

system of national health accounts; 
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      7. Data were exchanged between the health facilities and health authorities. 

The documents determine that the use of information and communication technologies 

should become the main mechanism for monitoring the performance of medical institutions and 

the development of the sector as a whole. 

Thus, general standardization is expected, the creation of the main elements of a compatible 

digital healthcare platform to perform the tasks of a “single electronic platform” for monitoring 

population health indicators, attaching patients to healthcare facilities, supporting an electronic 

medical record; the creation of an integrated e-health system that allows data exchange, provision 

of electronic services to patients by creating registers, reporting and monitoring components. 

A significant role is played by the automation of the process of diagnosis and treatment, as 

well as the introduction of information and communication technologies, medical information 

systems, telemedicine, electronic medical records and electronic prescriptions in the field of 

healthcare institutions. So, the author Kodirova A. in her work (2017) reveals the existing 

achievements, projects and problems of e-health in Uzbekistan. Based on the results of the 

analysis, the author notes that in Uzbekistan, the healthcare system is actively implementing 

specialized medical information systems as part of various telemedicine projects. One of the most 

important areas is the improvement of the system of medical information in the field of 

reproductive health, women's health, as well as issues of protecting the health of children and 

adolescents. The main expected results of the introduction of e-health and the use of telemedicine 

technologies and systems that increase the efficiency of healthcare are strengthening the health of 

the population; reduction of morbidity, disability, mortality; increasing the availability and quality 

of medical care; strengthening primary health care. healthcare; creation of conditions for the 

provision of effective medical care at the prehospital stage; development of a preventive direction 

of health care; meeting the needs of the population in high-tech types of medical care [11]. 

Particular attention has been paid to digitalization issues by the government of the Republic 

of Uzbekistan, where all the necessary regulatory documents have been prepared, and work has 

been completed to create the necessary infrastructure for the effective implementation of 

digitalization in the healthcare system [8, 9]. Simultaneously, the existing problems and possible 

solutions for further reforming the healthcare system are analyzed, including through the effective 

use of modern innovative technologies [9]. 

Thus, thanks to the implementation of extensive state health programs in Uzbekistan, the 

health care system has been almost completely overhauled. The country has taken steps to create 

an Integrated National Health Information System. Additionally, the process of informatization 

still faces many difficulties and proceeds unevenly. The success of healthcare informatization in 

Uzbekistan at this stage depends on the solution of organizational and technical issues. 

Conclusion 

Health systems around the world are currently under unprecedented pressure. While the 

number of services is expanding and the quality of care is improving, the scope and complexity of 

medical needs are growing due to an increase in the size and life expectancy of the population, the 

spread of epidemiological diseases and rising public expectations for more personalized and 

comfortable services. 

In 2020–2022, the COVID-19 pandemic significantly affected the social and economic 

situations of each country and contributed to the modernization of the traditional model of 
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      healthcare delivery, which led to the accelerated implementation of digital solutions, especially in 

the field of telemedicine. These processes have also been actively developed in Uzbekistan. 

Countries differ in their ability to provide services, the number of doctors, nurses and beds 

per capita, and the share of GDP spent on health care. The gap between the supply of resources 

and the demand for health care is growing, and most countries are striving for a digital 

transformation of the system to close this gap. Digital technologies can integrate care, identify and 

reduce risks, predict and help manage population health needs and improve data quality to deliver 

timely, effective and safe health care. Digital transformation is the management of change through 

technologies that help improve the efficiency and quality of service delivery. 

The transformation of healthcare is a process that involves all industry participants: from 

the state, the population and the medical community to major manufacturers of medical 

technologies and developers of IT solutions. 

The policy of digital transformation of healthcare requires not only the introduction of new 

technologies, but it should also include: 

• Developed legal and regulatory ecosystem; 

• Innovation ecosystem and digital competencies; 

• Priority of public health and evidence-based medicine; 

• Single national digital data management structure. 

The experience of developed countries, indicating the feasibility and effectiveness of the 

implementation of national strategic and program documents on the digital transformation of 

healthcare systems, may be relevant for developing these documents in the Republic of 

Uzbekistan. 

 

REFERENCES  

1. Cifrovaya revolyuciya v zdravoohranenii: dostizheniya i vyzovy. TASS — rossijskoe 

gosudarstvennoe federal'noe informacionnoe agentstvo. Digital revolution in healthcare: 

achievements and challenges. TASS — Russian State Federal News Agency. 29 May 2017, 

21:29 PMEF-2017. Retrieved 2022 June 15 from www.tass.ru/pmef-2017/articles/4278264. 

(in Russian) 

2. Digital health technology. Global case studies of health care transformation. A report from 

the Deloitte Center for Health Solutions. 2019 Retrieved 2021 June 22 from https://s3-

prod.modernhealthcare.com/2019-11/DI_Global-health-technology.pdf.  

3. Global digital health market size 2019-2025 forecast. Published by Statista Research 

Department, Aug 11, 2022. Retrieved 2022 August 05 from https://www.statista.com 

/statistics/1092869/global digital health market size-forecast/.    

4. Győrffy Z, Radó N, Mesko B. Digitally engaged physicians about the digital health transition. 

PLoS One. 2020 Sep 28;15(9):e0238658. doi: 10.1371/journal.pone.0238658. PMID: 

32986733; PMCID: PMC7521720. 

5. Iivari Marika, Gomes Julius Francis, Pikkarainen Minna, Häikiö, Juha, Ylén Peter. 

Digitalization of healthcare: Use of data in policy making. Proceedings of ISPIM Conferences. 

2017, p1-13 

6. Jones, Gareth L., Peter, Zinaida, Rutter, Kristin-Anne, and Somauroo, Adam. “Promoting an 

overdue digital transformation in healthcare.” McKinsey & Company, June 2019. Retrieved 

http://www.tass.ru/pmef-2017/articles/4278264
https://www.statista.com/


 

SCIENCE AND INNOVATION 
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 6 JUNE 2023 

UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ 

 82  

 

      2022 July 22 from https://https://www.mckinsey.com/industries/healthcare systems-

andservices/our-insights/promoting-an-overdue digital transformation-inhealthcare. 

7. Kadirova, Aziza. “An Overview of the Current State and Prospects of Development of e-

Health in Uzbekistan.” (2017). https://www.semanticscholar.org/paper/An Overview of the 

Current State and Prospects of-Kadirova/500d7a34dbecc02e945951593a744593f910cf15.  

8. Khuzhanazarov A. Z., Allamuratov S. A. Look at medicine attention: problems andsolutions 

// Ўтмишга назар журнали [“The look into the past” magazine]. 2019. Т. 24. No2. 

http://dx.doi.org/10.26739/2181-9599-2019-24-10. 

9. Khuzhanazarov A. Z., Allamuratov S. A. SISTEMA ZDRAVOOXRANENIYA V 

UZBEKISTANE: PROBLEMI I REFORMI. Byulleten nauki i praktiki. [THE HEALTH 

CARE SYSTEM IN UZBEKISTAN: PROBLEMS AND REFORMS. Bulletin of science and 

practice]. Т. 7. No2. 2021https://doi.org/10.33619/2414-2948/63. (in Russian) 

10. Kwiatkowska, Ewa M., Skórzewska-Amberg, Małgorzata. Digitalization of Healthcare and 

the Problem of Digital Exclusion. Journal of Management & Business Administration. Central 

Europe. 2019, Vol. 27 Issue 2, p48-63.DOI: 10.7206/jmba.ce.2450-7814.252. 

11. Menshikov Vladimir, Kokina Irena, Komarova Vera, Volkova Olga. Digitalization for 

increased access to healthcare services: case of Latvia. Globalization & Business. 2020, Issue 

10, p25-34. 10p.DOI:10.35945/gb.2020.10.002. 

12. Moisil Ioana. The 2 faces of healthcare digitalization. Lessons to be learned. Applied Medical 

Informatics. 2019 Supplement1, Vol. 41, p1-1. 

13. O provedenii v jizn gosudarstvennoy programmi po realizatsii Strategii deystviy po pyati 

prioritetnim napravleniyam razvitiya Respubliki Uzbekistan na 2017–2021 godi v «God 

podderjki aktivnogo predprinimatelstva, innovatsionnix idey i texnologiy» [On the 

implementation of the state program for the implementation of the Action Strategy in 5 

priority areas of development of the Republic of Uzbekistan for 2017-2021 in the "Year of 

Support for Active Entrepreneurship, Innovative Ideas and Technologies"]. NoПФ-5308. 

22.01.2018. // Natsionalnaya baza dannix zakonodatelstva [National Legislation Database], 

25.05.2018, No06/18/5447/1269. (in Russian) 

14. Rotaru Nicu, Edelhauser Eduard. The impact of digital transformation on health service 

management. Annals of the University of Petrosani Economics. 2021, vol. 21 issue 1, p13-20. 

15. World Health Organization. Regional Office for Europe. (2019). Future of digital health 

systems: report on the WHO symposium on the future of digital health systems in the 

European region: Copenhagen, Denmark, 6–8 February 2019. World Health Organization. 

Regional Office for Europe. https://apps.who.int/iris/handle/10665/329032. License: CC BY-

NC-SA 3.0 IGO. 

 


