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“Healthcare no longer starts in the hospital, but wherever the patient is”.

-Lucien Engelen

Digital technologies are fundamentally reshaping the way healthcare systems operate,
transforming how medical services are delivered, health information is managed, and
patients interact with healthcare providers. The widespread adoption of electronic health
records (EHRs), telemedicine, mobile health applications, Al, wearable devices, and data
analytics has shifted healthcare from a predominantly paper-based and institution-
centred model towards a more integrated, patient-centred, and data-driven ecosystem.
Recognizing this transformation, the World Health Organisation (WHO) defines digital
health as the field of knowledge and practice associated with the development and use of
digital technologies to improve health outcomes and strengthen health systemsl.
Likewise, the OECD identifies digital health as a key enabler of more efficient, resilient,
and people-centred healthcare systems2.

Digital health encompasses a broad range of technologies and services extending well
beyond electronic medical records. It includes telehealth and telemedicine services,
interoperable health information systems, digital therapeutics, mobile health
applications, remote patient monitoring, health data analytics, artificial intelligence, the
Internet of Things (IoT), and decision-support systems. Collectively, these technologies
enable healthcare providers to deliver more personalized, timely, and efficient care while
improving disease prevention, public health surveillance, and health system governance.
As healthcare increasingly relies on digital infrastructure, interoperability, the seamless
exchange of health information between different systems, has become one of the defining
characteristics of modern healthcare. Without interoperable systems capable of securely
sharing standardized health data, the full benefits of digital transformation cannot be
realized.

The COVID-19 pandemic further accelerated the global digital transformation of
healthcare by exposing the limitations of fragmented health information systems and
highlighting the importance of real-time data exchange. Countries with mature digital
health infrastructures were generally better positioned to monitor infections, coordinate
healthcare resources, manage vaccination campaigns, and maintain continuity of care
through remote services. Consequently, digital health is no longer viewed merely as a
technological innovation but as a strategic component of national health security and
healthcare resilience. In response, governments across the world have significantly
expanded investments in digital public infrastructure, integrated health information
systems, and data governance frameworks3.

1 World Health Organization, “Digital Health,” April 22, 2020, https://www.who.int/health-topics/digital-
health.

2 OECD, “Digital Health,” July 4, 2024, https://www.oecd.org/en/topics/policy-issues/digital-health.html.

3 World Health Organization Regional Office for Europe, “Digital Health,” June 9, 2022,
https://www.who.int/europe/health-topics/digital-health.
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Against this backdrop, patient-centred healthcare has emerged as one of the guiding
principles of digital transformation. Unlike traditional provider-centred models, patient-
centred healthcare empowers individuals to actively participate in managing their own
health by providing secure access to their medical records, laboratory results,
prescriptions, imaging reports, appointment history, and preventive care information*.
Digital platforms enhance transparency, facilitate communication between patients and
healthcare professionals, and support more informed decision-making. They also improve
continuity of care by ensuring that health information is available whenever and wherever
itis needed, reducing unnecessary duplication of tests and improving coordination among
healthcare providers. The WHO’s Global Strategy on Digital Health places particular
emphasis on equitable access, interoperability, data security, and person-centred digital
health services as essential building blocks for sustainable healthcare systems>.

Tiirkiye represents a particularly noteworthy example of this global transformation. Over
the past two decades, the country has implemented one of the world’s most
comprehensive public digital health ecosystems through sustained investments in health
information technologies, nationwide interoperability standards, and integrated digital
public services. Rather than developing isolated digital applications, Turkiye has
established an interconnected ecosystem linking hospitals, family physicians, pharmacies,
laboratories, imaging centres, emergency services, and social security institutions
through centralized digital infrastructure. This ecosystem is supported by several
nationally integrated platforms, including e-Nabiz (Personal Health Record System), the
Central Physician Appointment System (MHRS), e-Prescription, MEDULA, Saglik-Net, and
e-Government services, enabling citizens to access a broad range of healthcare services
digitally®.

Among these platforms, e-Nabiz has become the cornerstone of Tiirkiye’s digital health
strategy. Introduced as a national personal health record system, e-Nabiz enables citizens
to securely access and manage their lifelong medical information through a single digital
platform. By integrating data generated across both public and private healthcare
providers, the system provides comprehensive access to laboratory results, radiological
images, prescriptions, vaccination records, diagnoses, allergies, chronic disease
information, and physician notes. Beyond functioning as an electronic health record
portal, e-Nabiz has evolved into a patient engagement platform that supports preventive
healthcare, facilitates information sharing, and strengthens continuity of care across
different levels of the healthcare system. During the COVID-19 pandemic, the platform also
played a critical role in monitoring test results, vaccination records, and public health
interventions, further demonstrating the value of integrated digital health infrastructure.

Tiirkiye’s Healthcare Transformation

The transformation of Tiirkiye’s healthcare system is rooted in a comprehensive reform
agenda launched in the early 2000s. Prior to these reforms, the healthcare system was

4 OECD, “Digital Health at a Glance,” in Health at a Glance 2023: OECD Indicators (Paris: OECD Publishing,
November 7, 2023), https://www.oecd.org/en/publications/health-at-a-glance-2023 7a7afb35-en/full-
report/digital-health-at-a-glance 86518984.html.

5 World Health Organization, Global Strategy on Digital Health 2020-2025 (Geneva: World Health
Organization, August 18, 2021), https://www.who.int/publications/i/item/9789240020924.

6 World Health Organization, “Trust Network for Cross-Border Digital Personal Health Records” (Member
States Briefing document, November 18, 2022),
https://apps.who.int/gb/mspi/pdf files/2022/11/Item2 18-11.pdf.
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characterized by institutional fragmentation, unequal access to services, multiple public
insurance schemes, insufficient coordination among healthcare providers, and limited use
of information technologies. Different public institutions operated separate healthcare
facilities and reimbursement mechanisms, while medical records were largely paper-
based and confined to individual hospitals. As a result, patients frequently encountered
administrative barriers, duplicated diagnostic procedures, and inconsistent quality of
care. These structural challenges highlighted the need for a more integrated, equitable,
and technologically advanced healthcare system capable of responding to the country’s
rapidly growing population and evolving healthcare demands’.

A major turning point came in 2003 with the introduction of the Health Transformation
Programme (HTP), one of the most ambitious public sector reform initiatives in Tiirkiye’s
recent history. Developed by the Ministry of Health, the programme sought to improve
access to healthcare, strengthen governance, enhance efficiency, and establish universal
health coverage while simultaneously modernizing healthcare infrastructure through
digital technologies.? The reform agenda was organized around several strategic pillars,
including restructuring the Ministry of Health as a planning and supervisory authority,
introducing universal health insurance, improving primary healthcare, strengthening
human resources, enhancing quality and accreditation mechanisms, ensuring rational
pharmaceutical management, and developing nationwide health information systems to
support evidence-based decision-making. Digital transformation was therefore
embedded in the programme from its inception rather than being introduced as a separate
or subsequent initiative®.

One of the most significant components of the Health Transformation Programme was the
establishment of Universal Health Insurance, which consolidated multiple social
insurance schemes under a single financing framework. This reform substantially
expanded financial protection and facilitated equitable access to healthcare services
across the country. At the same time, public hospitals previously managed by different
government institutions were gradually brought under a unified administrative structure,
reducing fragmentation and simplifying service delivery. These institutional reforms
created the organizational foundation necessary for nationwide digital integration, as
standardized governance and centralized coordination made it possible to develop
common information systems serving all healthcare providers.

Strengthening primary healthcare through the introduction of the family medicine model
represented another cornerstone of the transformation process. Beginning as a pilot
programme in 2005 before being expanded nationwide, the family medicine system
assigned citizens to a designated family physician responsible for providing preventive
care, managing chronic diseases, coordinating referrals, and maintaining long-term
patient records. This shift significantly improved continuity of care by placing primary
healthcare at the centre of the health system rather than relying predominantly on
hospital-based services. Importantly, the family medicine model also generated
standardized digital patient data through dedicated Family Medicine Information

7 World Bank Group, “Turkish Health Transformation Program and Beyond,” April 2, 2018,
https://www.worldbank.org/en/results/2018/04 /02 /turkish-health-transformation-program-and-
beyond.

8 Sabahattin Aydin et al,, “Health Transformation Programme' in Turkey: An Assessment,” The Lancet 377,
no. 9782 (2011): 2028-2039, https://pubmed.ncbi.nlm.nih.gov/21674612/.

9 Republic of Tirkiye Ministry of Health, “History,” December 11, 2023, https://www.saglik.gov.tr/EN-
15600 /history.html.
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Systems, which later became essential components of the country’s broader electronic
health information infrastructure?9.

Parallel to these structural reforms, Tiirkiye invested heavily in the modernization of
Hospital Information Systems (HIS). Public and private hospitals progressively adopted
digital hospital management platforms capable of recording patient admissions,
laboratory findings, radiological images, diagnoses, prescriptions, billing information, and
discharge summaries electronically. These systems replaced many paper-based
administrative processes while improving the efficiency of clinical workflows. More
importantly, standardized hospital information systems enabled healthcare providers to
generate interoperable electronic health records, laying the technical groundwork for
nationwide data exchange. The widespread deployment of digital hospital systems
represented one of the earliest stages of Turkiye’s transition from institution-specific
information management towards a fully integrated national health information
ecosystem.

To ensure that healthcare information could be securely shared beyond individual
institutions, the Ministry of Health developed Saglik-Net (Health-Net), the country’s
National Health Information System. Introduced as one of the flagship digital initiatives of
the Health Transformation Programme, Saglik-Net established a centralized
infrastructure capable of collecting standardized electronic health data from hospitals,
family physicians, laboratories, and other healthcare providers nationwide. The system
was supported by common data standards, national coding systems, and interoperability
frameworks designed to facilitate seamless communication among different healthcare
information systems. Rather than functioning merely as a database, Saglik-Net became the
backbone of Tirkiye’s digital health architecture, enabling real-time information
exchange while supporting public health surveillance, healthcare planning,
epidemiological monitoring, and evidence-based policymaking.

The development of centralized health databases also enabled the creation of several
nationwide digital services that would later become integral components of Turkiye’s
healthcare ecosystem. Systems such as the MHRS, MEDULA for reimbursement
management, electronic prescription services, laboratory reporting systems, and national
statistical databases all relied on the standardized digital infrastructure established
through the Health Transformation Programme. These interconnected platforms
significantly reduced administrative burdens, minimized duplication of medical
procedures, accelerated service delivery, and improved coordination among healthcare
institutions. The gradual integration of these services demonstrated that digitalization
was not limited to clinical documentation but extended to virtually every stage of
healthcare administration and delivery!.

Another defining feature of Tiirkiye’s healthcare transformation has been the integration
of health services with the country’s broader e-Government (e-Devlet) infrastructure. As
digital public services expanded across government institutions, healthcare applications
increasingly became accessible through a unified digital identity system. Citizens were
able to securely access appointments, prescriptions, laboratory results, vaccination

10 Hiiseyin Alperen Giildiken, Melih Camci, and Ali Ramazan Benli, “Digitalization of Primary Health Care
Services in Tiirkiye and the Integration Process Between Levels of Care,” Turkish Journal of Family Practice
30, no. 2 (2026): 156-164, https://turkjfampract.org/article/view/860.

11 Qkcan Kurtkan, “Healthcare Information Technology Infrastructures in Turkey,’ European journal of
General Practice 20, no. 4 (2014): 317-321, https://pmc.ncbi.nlm.nih.gov/articles/PMC4287091/.
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records, insurance information, and numerous other healthcare services using a single
authentication mechanism. This integration substantially improved accessibility while
encouraging the widespread adoption of digital public services. Rather than developing
isolated healthcare applications, Tiirkiye embedded healthcare within its broader digital
government strategy, creating a seamless interface between citizens and public
institutions that would later facilitate the rapid expansion of platforms such as e-Nabiz.

Evolution of Digital Health in Tiirkiye

The evolution of digital health in Tiirkiye has been a gradual but highly coordinated
process spanning more than two decades. Rather than introducing isolated digital
applications, the Ministry of Health pursued a long-term strategy aimed at creating an
integrated national health information infrastructure in which healthcare providers,
public institutions, and citizens could securely exchange and access health data.
Successive digital initiatives were implemented in phases, with each stage building upon
the technical and institutional foundations established by the previous one. As a result,
Tiirkiye has developed one of the most comprehensive digital public health ecosystems in
the region, integrating electronic health records, appointment management,
reimbursement systems, telemedicine, and citizen-oriented digital services into a unified
framework!2.

From Hospital Information Systems to National Health Information Infrastructure

The first stage of digitalization focused on replacing paper-based administrative
processes within healthcare institutions. During the early years of the Health
Transformation Programme, public and private hospitals increasingly adopted HIS
capable of electronically recording patient admissions, diagnoses, laboratory findings,
radiological images, prescriptions, billing information, and discharge summaries. These
digital systems improved operational efficiency while generating standardized clinical
data that could eventually be shared beyond individual healthcare facilities. Although
hospitals initially operated independent information systems, the growing use of
standardized software created the conditions necessary for nationwide interoperability!3.

A significant milestone was the establishment of Saglik-Net, Tiirkiye’s National Health
Information System. Developed as a core component of the National Health Information
System, Saglik-Net enabled healthcare providers across the country to transmit
standardized electronic health data to a centralized infrastructure maintained by the
Ministry of Health. The system introduced national data standards, coding systems, and
interoperability rules, allowing clinical information generated by different healthcare
institutions to be collected, analysed, and shared securely. Beyond facilitating healthcare
delivery, Saglik-Net also strengthened public health surveillance, epidemiological
monitoring, healthcare planning, and evidence-based policymaking by providing
decision-makers with comprehensive nationwide health data.

Integration with e-Government Services

As Tirkiye expanded its broader digital government strategy, healthcare became one of
the most integrated public service domains within the national e-Government ecosystem.

12Republic of Tiirkiye Ministry of Health E-Health Portal, “Saghk.NET Hakkinda,” December 8, 2016,
https: //e-saglik.gov.tr/TR%2C6212 /sagliknet-hakkinda.html.

13 The Commonwealth Fund, “Tiirkiye: International Health System Profiles,” June 18, 2026,
https://www.commonwealthfund.org/international-health-policy-center/countries/turkiye.
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Citizens gained secure access to numerous healthcare services through a single digital
identity, eliminating the need for separate authentication systems across different
institutions. Appointment scheduling, insurance verification, prescription records,
laboratory results, vaccination certificates, and personal health records gradually became
accessible through interoperable government platforms. This integration not only
simplified citizens’ interaction with public services but also accelerated the adoption of
digital healthcare by embedding health services within a familiar digital public
infrastructure.

The Launch of e-Nabiz

The introduction of e-Nabiz marked a decisive step in Tiirkiye’s digital health journey by
shifting the focus from provider-centred information systems to patient-centred digital
healthcare. Rather than functioning solely as an electronic medical record repository, e-
Nabiz was designed as a lifelong personal health record platform that consolidates
medical information generated across public and private healthcare providers. Through a
secure online portal and mobile application, citizens can access laboratory results,
radiological images, prescriptions, diagnoses, vaccination records, allergies, chronic
disease information, and physician reports regardless of where healthcare services were
received. The platform empowers individuals to actively participate in managing their
own health while improving continuity of care across different healthcare institutions!4.

The Development of MHRS

Digital transformation was further strengthened through the nationwide expansion of the
MHRS. Initially introduced as a centralized appointment platform, MHRS became fully
operational across all public hospitals in 2012 and subsequently expanded through web
and mobile applications. The system enables citizens to search for hospitals and
physicians, schedule appointments, receive reminders, cancel or modify reservations, and
access services through integration with both e-Government and e-Nabiz. Over time,
additional functionalities such as multilingual support, appointment request services, and
the Al-assisted symptom assessment application Neyim Var? ("What Do [ Have?") were
incorporated to improve accessibility and optimize patient referrals. By digitizing
appointment management nationwide, MHRS significantly reduced administrative
burdens while improving access to healthcare services1>.

Digital Health During the COVID-19 Pandemic

The COVID-19 pandemic accelerated the expansion of Turkiye’s digital health ecosystem
and demonstrated the value of integrated digital infrastructure during a public health
emergency. Existing platforms were rapidly adapted to support pandemic management
by enabling citizens to access PCR test results, vaccination records, digital COVID-19
certificates, and isolation information through e-Nabiz and e-Government services. At the
same time, MHRS was used to coordinate vaccination appointments and facilitate the
orderly delivery of healthcare services during periods of high demand. The pandemic also
accelerated the implementation of remote healthcare solutions, including the Dr. e-Nabiz
telemedicine service, which enabled physicians to conduct video consultations with
patients in home isolation while issuing electronic prescriptions when necessary. These

14 Ibid.
15 Republic of Tiirkiye Ministry of Health Central Physician Appointment System (MHRS), “About Us,” January
13,2021, https://www.mhrs.gov.tr/hakkimizda.html.
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developments highlighted the flexibility of Tiirkiye’s digital health infrastructure and its
capacity to respond rapidly to emerging healthcare challenges?e.

Expansion of Telemedicine

Building on the experience gained during the pandemic, Tiirkiye continued to
institutionalize remote healthcare services through dedicated regulatory frameworks and
technological investments. The introduction of the Regulation on the Provision of Remote
Health Services, which entered into force in 2022, established the legal basis for
telemedicine by defining the scope of remote consultations, digital diagnosis support,
electronic prescriptions, remote patient follow-up, and healthcare delivery through digital
communication technologies. Telemedicine has since become an increasingly important
complement to conventional healthcare, particularly for follow-up consultations, chronic
disease management, and improving access for patients in geographically remote areas?’.

Integration with Wearable Technologies and Mobile Health

As digital health technologies matured, Tiirkiye expanded e-Nabiz beyond a repository of
clinical records by incorporating data generated directly by individuals. The platform
supports integration with smartphones and selected wearable devices, allowing users to
upload health-related information such as daily physical activity, heart rate
measurements, blood glucose values, blood pressure readings, body weight, and other
self-monitored health indicators. This shift reflects a broader transition from episodic
healthcare based solely on hospital visits towards continuous health monitoring,
preventive care, and greater patient engagement. Mobile accessibility has further
encouraged citizens to actively monitor their own health while enabling healthcare
professionals to access more comprehensive longitudinal patient information18.

Emerging Artificial Intelligence Applications

The most recent phase of Tiirkiye’s digital health evolution has focused on expanding the
use of artificial intelligence and advanced data analytics to enhance healthcare delivery
and system management. Al-powered decision-support tools are increasingly being
incorporated into clinical workflows, appointment management, medical imaging, and
symptom assessment. Applications such as “Neyim Var?” assist patients in identifying the
most appropriate healthcare provider based on reported symptoms, while ongoing
investments in digital health infrastructure and interoperability create opportunities for
predictive analytics, personalized medicine, population health management, and resource
optimization. As national health databases continue to expand, artificial intelligence is
expected to play a growing role in transforming large-scale health data into actionable
insights for both clinicians and policymakers?°.

Integrated Digital Health Platforms

One of the defining characteristics of Tirkiye’s digital health transformation is the
creation of an integrated ecosystem rather than a collection of standalone digital

16 Republic of Tiirkiye Ministry of Health Directorate General of Health Information Systems, “Dr. e-Nabiz
Tim Tirkiye’de!” [Dr. e-Nabiz Across All of Turkey!], June 9, 2021, https://sbsgm.saglik.gov.tr/TR-
81259 /dr-e-nabiz-tum-turkiyede.html.

17 Ibid.

18 Tbid.

19 Zhiyong Liu, “The Digital Transformation in Health: How Al Can Improve the Performance of Health
Systems,” arXiv, preprint, September 24, 2024, https://arxiv.org/abs/2409.16098.
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applications. The country’s digital health strategy is built upon a network of interoperable
platforms that support different stages of the healthcare journey, from appointment
scheduling and clinical documentation to reimbursement, prescription management, and
patient access to personal health information. These platforms communicate through
standardized data exchange mechanisms and are integrated with the national e-
Government infrastructure, enabling healthcare providers and citizens to access services
through a unified digital environment. Together, they facilitate continuity of care, reduce
administrative complexity, improve service efficiency, and strengthen evidence-based
healthcare management.

e-Government Integration

Tiirkiye’s digital health ecosystem is closely integrated with the e-Government, allowing
citizens to access healthcare services through a single digital identity. Rather than
maintaining separate authentication systems for individual applications, users can
securely log in using their e-Government credentials to access services such as e-Nabiz,
MHRS, prescription information, family physician records, insurance status, laboratory
results, vaccination certificates, and numerous other public health services. This unified
authentication framework simplifies access while strengthening cybersecurity and
reducing administrative complexity across government institutions20.

The integration of digital health services into the broader e-Government ecosystem also
supports interoperability beyond the healthcare sector. Health-related services can
interact with other public institutions, including the Social Security Institution (SGK),
enabling more efficient verification of eligibility, reimbursement procedures, and
administrative processes. As a result, healthcare is embedded within Turkiye’s wider
digital public infrastructure rather than functioning as an isolated sector-specific
platform.

Electronic Prescription System (e-Regete)

e-Recete has largely replaced handwritten prescriptions in Tiirkiye, creating a nationwide
digital prescription infrastructure. Physicians generate prescriptions electronically
through hospital or primary care information systems, and these prescriptions are
securely transmitted to pharmacies via centralized databases. Patients no longer need to
carry paper prescriptions, while pharmacists can instantly verify prescription details,
medication eligibility, reimbursement status, and physician information.

The widespread adoption of electronic prescribing has improved medication safety by
reducing transcription errors and enhancing prescription legibility. It has also
strengthened pharmaceutical monitoring by enabling authorities to analyse prescription
patterns, support rational drug use policies, and detect irregular prescribing practices.
Furthermore, integration with e-Nabiz allows patients to review their active and historical
prescriptions, contributing to greater transparency and continuity of care.

Electronic Medical Reports (e-Rapor)

Another important component of Turkiye’s digital healthcare infrastructure is the e-
Rapor, through which physicians to issue digitally signed medical reports for sick leave,
disability, medication prescriptions, pregnancy, chronic disease management, and other

20 Republic of Tirkiye Ministry of Health, “Central Physician Appointment System (MHRS),” September 14,
2025, https://mhrs.gov.tr/en/.

[e]

ALKz,
e Y,

LSSAD,
Yya N

$
“*1965*


https://mhrs.gov.tr/en/

healthcare purposes. Instead of relying on printed documentation, electronic reports are
stored within centralized databases and can be accessed by authorized institutions when
required.

Digital reporting has significantly reduced paperwork while accelerating communication
between healthcare providers, employers, the Social Security Institution, and other public
authorities. It also minimizes document loss and improves the authenticity of official
medical documentation through secure digital verification.

MEDULA: Digital Health Financing and Reimbursement

The MEDULA system serves as the backbone of healthcare financing and reimbursement
in Tirkiye. Operated by the Social Security Institution (SGK), MEDULA electronically
processes reimbursement claims submitted by healthcare providers, pharmacies, and
medical suppliers. Through this centralized platform, healthcare institutions verify
patient insurance eligibility, submit treatment records, process prescription
reimbursements, and receive payment authorization.

MEDULA plays a crucial role in integrating healthcare delivery with public financing
mechanisms. By digitizing reimbursement procedures, the system has substantially
reduced administrative workloads, accelerated payment processes, and strengthened
financial transparency within the healthcare system. At the same time, the large volume
of reimbursement data generated by MEDULA contributes to healthcare planning,
expenditure monitoring, and policy evaluation.

Saglik-Net: National Health Information Infrastructure

At the centre of Tirkiye's digital health architecture lies Saglik-Net, the National Health
Information System that enables standardized electronic data exchange across healthcare
institutions. Unlike patient-facing applications such as e-Nabiz, Saglik-Net primarily
functions as the technical infrastructure through which hospitals, family physicians,
laboratories, imaging centres, pharmacies, and other healthcare providers transmit
standardized health information to the Ministry of Health.

The system supports interoperability through common data standards and coding
systems, allowing healthcare providers using different software solutions to exchange
information seamlessly. In addition to facilitating clinical information sharing, Saglik-Net
supports disease surveillance, public health monitoring, healthcare statistics, resource
planning, and health policy development by providing comprehensive nationwide
datasets. Its role as a centralized health information infrastructure has made it one of the
foundational elements of Tiirkiye’s digital health ecosystem.

Telemedicine Services

Tirkiye has also expanded its digital healthcare ecosystem through the gradual
development of telemedicine services. While remote healthcare applications gained
particular importance during the COVID-19 pandemic, they have since become a
permanent component of healthcare delivery. The Ministry of Health’s Dr. e-Nabiz
platform enables healthcare professionals to conduct secure video consultations with
patients, supporting follow-up care, chronic disease management, and remote clinical
assessments.

Patients typically schedule remote consultations through MHRS, after which consultations
are conducted within the secure digital environment provided by Dr. e-Nabiz. Physicians
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can review patients’ electronic health records before the consultation and, when
appropriate, issue electronic prescriptions or provide referrals. These services improve
access to healthcare for individuals with limited mobility, chronic illnesses, or those living
in geographically remote areas while helping reduce unnecessary hospital visits21.

Family Medicine Information Systems

Primary healthcare is supported by dedicated Family Medicine Information Systems,
which allow family physicians to maintain comprehensive electronic records covering
preventive care, chronic disease management, immunization programmes, maternal and
child health services, and routine health screenings. These systems ensure that patient
information generated in primary care becomes part of the broader national electronic
health record infrastructure.

Because family physicians often serve as patients’ first point of contact within the
healthcare system, these information systems play a central role in ensuring longitudinal
continuity of care. Information recorded during primary care visits is integrated with e-
Nabiz and other national health databases, enabling healthcare professionals across
different levels of care to access updated patient information when clinically appropriate.

Integration with Wearable Devices and Mobile Health Applications

An increasingly important feature of Tiirkiye’s digital health ecosystem is its ability to
incorporate data generated directly by individuals through mobile health applications and
wearable devices. e-Nabiz allows users to integrate selected health data collected from
smartphones and compatible wearable technologies, including physical activity levels,
step counts, heart rate measurements, blood pressure readings, blood glucose values,
body weight, and other self-monitored indicators.

This functionality extends the role of e-Nabiz beyond a passive repository of medical
records by supporting continuous health monitoring and preventive healthcare.
Individuals are encouraged to participate more actively in managing their own health,
while healthcare professionals can access a broader longitudinal picture of patient
wellbeing that extends beyond clinical encounters. The integration of patient-generated
health data reflects an important shift towards proactive, personalized, and digitally
enabled healthcare, aligning Tiirkiye’s digital health strategy with broader international
trends in connected care and patient empowerment.

Remaining Challenges

Despite the significant progress achieved in building an integrated digital health
ecosystem, Tirkiye continues to face several challenges common to digitally advanced
healthcare systems. As digital health platforms become increasingly interconnected and
data-driven, issues related to data protection, cybersecurity, interoperability, digital
inclusion, artificial intelligence, and ethical governance become more complex.
Addressing these challenges will be essential to ensuring that future digital health
innovations remain secure, trustworthy, equitable, and sustainable. International
organizations such as the WHO and the OECD emphasize that technological advancement

21 Republic of Tiirkiye Ministry of Health Sancaktepe Oral and Dental Health Center, “Uzaktan Saglik Sistemi”
[Remote Health System], April 20, 2026, https://sancaktepeadsm.saglik.gov.tr/TR-1527473 /uzaktan-
saglik-sistemi.html.
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must be accompanied by robust governance frameworks, effective regulation, and
continuous institutional capacity building?22.

Data Privacy and Personal Data Protection

The extensive collection and processing of electronic health records inevitably raise
concerns regarding privacy and the protection of sensitive personal data. Tiirkiye has
established a comprehensive legal framework through the Law on the Protection of
Personal Data, which regulates the processing, storage, and sharing of personal
information, including health data. The Personal Data Protection Authority oversees
compliance with the legislation and provides guidance for both public and private
institutions. Recent OECD assessments note that Tiirkiye has developed a robust
institutional structure for personal data protection, although continued efforts are needed
to strengthen implementation, transparency, and interoperability with international data
governance standards.

Nevertheless, digital healthcare presents increasingly complex questions regarding
secondary use of health data, cross-institutional data sharing, informed consent,
anonymization, and long-term data retention. As health information is increasingly used
not only for clinical care but also for research, public health surveillance, and artificial
intelligence applications, maintaining public trust requires clear governance mechanisms
that balance innovation with the protection of individual rights. While Tiirkiye’s legal
framework shares many similarities with European data protection principles, continued
alignment with emerging international initiatives, including the European Health Data
Space (EHDS), may become increasingly important for future cross-border health data
exchange?3.

Cybersecurity

As healthcare systems become more digitally connected, they also become more
vulnerable to cyber threats. Electronic health records, telemedicine platforms, connected
medical devices, cloud infrastructure, and mobile health applications all increase the
potential attack surface for cybercriminals. Ransomware attacks, unauthorized access to
patientrecords, data breaches, and service disruptions can have serious consequences not
only for information security but also for patient safety and continuity of healthcare
delivery.

Recognizing these risks, WHO has identified healthcare as one of the sectors most exposed
to cybersecurity threats and has recently published dedicated guidance on strengthening
cybersecurity and privacy maturity in digital health systems. The guidance highlights the
need for continuous risk assessments, secure authentication mechanisms, encryption,
incident response planning, governance structures, and regular security audits. For
Tiirkiye, maintaining cyber resilience will require ongoing investments in technical

22 OECD, “Digital Health,” OECD iLibrary, July 4, 2024, https://read.oecd-ilibrary.org/en/topics/digital-
health.html.

23 World Health Organization, “Health Data Governance in the Age of Artificial Intelligence: Policy
Imperatives for the WHO European Region” (Policy Report, WHO/EURO:2025-11462-51234-78079, March
20, 2025), https://www.who.int/europe/publications/i/item /WHO-EURO-2025-11462-51234-78079.
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infrastructure, workforce training, organizational preparedness, and cooperation
between healthcare institutions and national cybersecurity authoritiesZ4.

Digital Divide and Digital Literacy

Although digital health services have become widely accessible through smartphones and
the e-Government Gateway, not all segments of society benefit equally from digital
transformation. Older adults, individuals with limited digital literacy, people with
disabilities, and residents of remote or socioeconomically disadvantaged regions may
encounter barriers when accessing online healthcare services. Limited digital skills,
inadequate internet access, or reluctance to use digital technologies may reduce the
effectiveness of otherwise well-developed digital platforms.

Addressing the digital divide therefore requires more than expanding technological
infrastructure. User-centred interface design, accessible mobile applications, multilingual
services, digital literacy programmes, and alternative access channels remain essential to
ensuring that digital healthcare does not unintentionally reinforce existing health
inequalities. WHO consistently emphasizes that equitable access should remain a central
objective of national digital health strategies.

Interoperability and Private Sector Integration

Tiirkiye has made considerable progress in establishing nationwide interoperability
through platforms such as Saghk-Net and e-Nabiz. Nevertheless, maintaining
interoperability remains an ongoing challenge as healthcare technologies continue to
evolve. Public hospitals, private hospitals, family medicine practices, laboratories,
pharmacies, imaging centres, telemedicine providers, wearable devices, and emerging
digital health applications all generate increasing volumes of heterogeneous health data.

Ensuring seamless communication among these diverse systems requires continuous
updates to technical standards, data models, terminology systems, and application
programming interfaces (APIs). Furthermore, future interoperability will increasingly
depend on compatibility with international health information standards and emerging
cross-border data-sharing initiatives. According to recent OECD analyses, interoperability
remains one of the most important yet persistently underachieved objectives of digital
health systems worldwide, requiring sustained institutional coordination rather than one-
time technical implementation?>.

Artificial Intelligence Governance

Artificial intelligence is expected to play an increasingly important role in Tiirkiye’s digital
health ecosystem, supporting medical imaging, clinical decision support, predictive
analytics, patient triage, and healthcare resource management. While these technologies
offer significant opportunities to improve healthcare quality and efficiency, they also
introduce new governance challenges related to transparency, accountability,
explainability, bias, safety, and human oversight.

24 World Health Organization, “Cybersecurity and Privacy Maturity Assessment and Strengthening for
Digital Health Information Systems” (Publication, WHO/EURO:2025-11827-51599-78854, March 19,
2025), https://www.who.int/europe/publications/i/item /WHO-EURO-2025-11827-51599-78854.
25 OECD, “Interoperability in Healthcare,” OECD Health Working Papers / OECD Publishing, July 24, 2026,
https://www.oecd-ilibrary.org/en/publications/interoperability-in-healthcare eb71b7be-en.html.
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Effective Al governance requires clear regulatory frameworks defining how algorithms
are developed, validated, monitored, and integrated into clinical practice. WHO stresses
that Al systems should remain human-centred, transparent, and subject to appropriate
regulatory oversight throughout their lifecycle. As Tiirkiye continues to expand Al
applications in healthcare, ensuring that algorithms are clinically reliable, ethically
developed, and regularly evaluated will become increasingly important for maintaining
public confidence in digital health services?26.

Ethical and Governance Considerations

Beyond technical and regulatory challenges, the continued expansion of digital healthcare
raises broader ethical questions regarding fairness, accountability, transparency, and
public trust. The growing availability of large-scale health datasets creates opportunities
for precision medicine, population health management, and medical research, but it also
increases concerns regarding algorithmic bias, unequal access to digital services,
informed consent, and the responsible secondary use of health data.

Strong governance frameworks are therefore essential not only for protecting personal
information but also for ensuring that digital health technologies serve the broader public
interest. Effective governance includes transparent decision-making, clear institutional
responsibilities, stakeholder participation, independent oversight, and mechanisms for
continuous evaluation of digital health policies. As digital healthcare evolves from simple
electronic record systems towards increasingly intelligent, interconnected, and predictive
platforms, governance capacity will become just as important as technological capability
in determining the long-term success of Tiirkiye’s digital health transformation?7.

Tiirkiye in International Perspective

The rapid expansion of digital health has encouraged many countries to establish national
electronic health record systems, patient portals, telemedicine services, and integrated
digital healthcare platforms. While the overall objective is similar, improving healthcare
quality, efficiency, and patient empowerment, the institutional models adopted vary
considerably. Some countries have prioritized highly centralized national platforms, while
others rely on regional or provider-based systems that are later connected through
interoperability frameworks. Tiirkiye belongs to the first group, having developed a
nationwide, government-led digital health ecosystem that integrates electronic health
records, appointment management, reimbursement, and citizen-facing services within a
unified digital infrastructure. This approach places Tiirkiye among a relatively small group
of countries that have achieved nationwide interoperability across most public healthcare
services?8.

Estonia: A Pioneer in Digital Public Services

Estonia is widely recognized as one of the world’s leading digital societies and has been a
pioneer in integrating healthcare into its broader digital government ecosystem. Since

26World Health Organization, “Health Data Governance in the Age of Artificial Intelligence: Policy
Imperatives for the WHO European Region” (Policy Report, WHO/EUR0:2025-11462-51234-78079, March
20, 2025), https://www.who.int/europe/publications/i/item /WHO-EURO-2025-11462-51234-78079.

27 Ibid.

28 Sabrina Sabtschik, Maren Janett, Ursula Hiibner, et al,, “International Comparison of Six Basic eHealth
Indicators Across 14 Countries: An eHealth Benchmarking Study,” Journal of Medical Internet Research 22,
no. 11 (2020): e23812, https://pmc.ncbi.nlm.nih.gov/articles/PMC7728164/.
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2008, the country has operated a nationwide electronic health record system that requires
healthcare providers to submit standardized medical information to a central repository.
Citizens can access their medical records, prescriptions, laboratory results, and diagnostic
information through the national patient portal using the country’s secure electronic
identity infrastructure. In 2019, Estonia further expanded its digital health services by
introducing a nationwide online appointment booking system. The Estonian model
demonstrates how digital identity, interoperability, and decentralized healthcare
providers can be successfully combined within a secure national framework.

Tiirkiye shares several characteristics with Estonia, including nationwide electronic
health records, centralized digital identity authentication, electronic prescriptions, and
integrated patient portals. However, Tiirkiye operates on a considerably larger scale,
serving a population of more than 85 million people through a highly centralized health
information infrastructure. While Estonia is frequently cited as an international
benchmark for digital government, Tirkiye represents an example of how similar
principles can be implemented within a much larger healthcare system?°.

Finland: Comprehensive National Health Data Infrastructure

Finland has developed one of Europe’s most mature national digital health systems
through the Kanta Services, a comprehensive platform integrating electronic health
records, electronic prescriptions, imaging repositories, certificates, and personal health
records. Both public and private healthcare providers are connected to Kanta, allowing
citizens to access their health information through the MyKanta patient portal. The
platform also enables prescription renewals, consent management, and increasingly
supports the secondary use of health data for research and innovation under a dedicated
legal framework.

Like Finland, Tiirkiye has established nationwide interoperability between healthcare
providers and offers citizens centralized access to personal health information through e-
Nabiz. However, Finland places particularly strong emphasis on citizen-controlled consent
management, secondary use of health data, and integration with social care services.
These features align closely with the EHDS, providing useful reference points for Ttirkiye
as it continues to expand the governance and reuse of health data for research and
innovation.

Denmark: Digital Primary Care and Citizen Engagement

Denmark has consistently ranked among Europe’s most digitally advanced healthcare
systems. Its national health portal, Sundhed.dk, provides citizens with access to electronic
health records, laboratory results, medication information, hospital discharge summaries,
referrals, and appointment-related services. Strong cooperation between national
authorities, regional healthcare providers, and municipalities has enabled a high degree
of interoperability across the healthcare sector. Digital communication between patients
and general practitioners is also widely integrated into routine clinical practice.

Compared with Denmark, Tiirkiye has similarly prioritized nationwide patient access to
health information through e-Nabiz while integrating appointment management through
MHRS. However, Denmark’s digital health ecosystem places greater emphasis on

29 Sari Kujala, Saija Simola, Bo Wang, et al, “Benchmarking Usability of Patient Portals in Estonia, Finland,
Norway, and Sweden,” International Journal of Medical Informatics 181 (2024): 105302,
https://pubmed.ncbi.nlm.nih.gov/38011806/.
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communication between patients and primary care physicians, reflecting the country’s
longstanding primary care-centred healthcare model. Tiirkiye, meanwhile, distinguishes
itself through the extensive integration of centralized appointment management,
reimbursement systems, and e-Government services within a single national digital
ecosystem30.

United Kingdom: NHS App and Federated Digital Healthcare

The United Kingdom has pursued digital healthcare primarily through the NHS App, which
enables patients in England to book appointments, request repeat prescriptions, view
selected medical records, access vaccination information, and communicate with
healthcare providers. Unlike Tiirkiye’s centrally managed architecture, however, the UK’s
healthcare information systems remain relatively decentralized, reflecting the
organizational structure of the National Health Service (NHS). Hospitals and regional
healthcare organizations often operate different electronic health record systems, making
nationwide interoperability a continuing policy objective.

This distinction illustrates two different approaches to digital transformation. Whereas
the United Kingdom has gradually expanded interoperability across existing regional
infrastructures, Tiirkiye designed many of its core digital health services around
centralized national platforms from the outset. As a result, services such as e-Nabiz, MHRS,
MEDULA, and Saglik-Net are more tightly integrated within a unified national architecture.

Singapore: Smart Nation and Preventive Digital Healthcare

Singapore has developed an advanced digital healthcare ecosystem as part of its broader
Smart Nation strategy. The country’s HealthHub platform provides citizens with access to
medical records, laboratory results, appointments, vaccination histories, medication
information, health education resources, and preventive health services. Singapore has
also invested extensively in artificial intelligence, remote monitoring, wearable
technologies, and predictive healthcare, positioning digital health as a key component of
preventive medicine and population health management.

Tiirkiye shares Singapore’s emphasis on integrated citizen-facing digital platforms and
nationwide health information systems. Both countries have expanded the use of mobile
applications, electronic health records, and digital public services to improve patient
engagement. Nevertheless, Singapore currently places greater strategic emphasis on Al-
enabled preventive healthcare, personalized medicine, and smart health technologies. As
Tiirkiye continues implementing its National Artificial Intelligence Strategy and expands
digital health innovation, similar developments may become increasingly prominent
within its healthcare ecosystem.

Comparative Assessment

Although each country’s healthcare system reflects its own institutional structure and
policy priorities, several common trends are evident. Estonia demonstrates the
importance of secure digital identity and nationwide interoperability; Finland illustrates
the value of comprehensive electronic health record integration and health data
governance; Denmark highlights effective digital primary care and patient

30 Kanta Services, “Online Health Care Services Are Popular in the Nordic Countries - MyKanta Stands Out
for Its Data Coverage,” September 22, 2025, https: //www.kanta.fi/en/professionals/current-issues/online-
health-care-services-are-popular-in-the-nordic-countries-mykanta-stands-out-for-its-data-coverage.
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communication; the United Kingdom offers insights into large-scale digital transformation
within a decentralized healthcare system; and Singapore showcases the integration of
artificial intelligence, preventive healthcare, and smart health technologies.

Against this international landscape, Tirkiye has established itself as one of the few
countries operating a comprehensive, e-Nabiz, MHRS, MEDULA, and Saglik-Net.
Comparative international benchmarking studies have also identified Tiirkiye as one of
the leading countries in providing citizens with digital access to electronic health
information, particularly regarding nationwide availability and functionality of patient-
accessible electronic health records31.

Outlook and Conclusion

Tiirkiye’s digital health transformation has reached a stage where the primary challenge
is no longer the digitalization of healthcare services, but the intelligent use of digital
infrastructure to deliver more predictive, personalized, and integrated care. Over the next
decade, the country’s digital health agenda is likely to evolve beyond electronic health
records and online service delivery towards data-driven healthcare supported by Al,
advanced analytics, remote monitoring, and precision medicine. At the same time,
international developments, particularly within Europe, will increasingly shape national
priorities concerning interoperability, health data governance, and cross-border digital
health services. Aligning technological innovation with robust governance and patient-
centred policies will therefore be essential to sustaining the progress achieved over the
past two decades.

Artificial Intelligence and Predictive Healthcare

Artificial intelligence is expected to become one of the most influential drivers of
healthcare innovation in Tiirkiye. The country’s extensive digital health infrastructure,
particularly the large-scale electronic health data generated through e-Nabiz, Saglik-Net,
MHRS, and MEDULA, provides a valuable foundation for the development of Al-powered
clinical decision support systems, disease prediction models, resource planning tools, and
population health analytics. Rather than replacing healthcare professionals, Al is expected
to augment clinical decision-making by supporting earlier diagnosis, identifying high-risk
patients, optimizing treatment pathways, and improving operational efficiency.

The transition towards predictive healthcare represents a significant shift from traditional
reactive models of care. By analysing longitudinal health records and integrating data
from multiple healthcare providers, Al systems can identify disease risks before
symptoms become clinically apparent, enabling earlier interventions and more effective
prevention strategies. International organizations, including the WHO, emphasize that
successful implementation of Al will require transparent governance, rigorous clinical
validation, explainable algorithms, and continuous human oversight to ensure patient
safety and public trust.

Remote Monitoring and Connected Care

Another major direction for future development is the expansion of remote patient
monitoring and connected healthcare services. Advances in wearable technologies,

31 National Library of Medicine (PMC), “The NORDeHEALTH 2022 Patient Survey: Cross-Sectional Study of
National Patient Portal Users in Norway, Sweden, Finland, and Estonia,” November 13, 2023,
https://pmc.ncbi.nlm.nih.gov/articles/PMC10682922/.
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mobile health applications, IoT devices, and home-based medical sensors increasingly
enable continuous monitoring of patients outside traditional clinical settings. Individuals
living with chronic conditions such as diabetes, hypertension, cardiovascular disease, or
respiratory illnesses can transmit health measurements directly to healthcare providers,
facilitating earlier interventions while reducing unnecessary hospital visits.

Tiirkiye has already taken important steps in this direction through the integration of
wearable devices with e-Nabiz and the institutionalization of telemedicine services.
Future developments are likely to involve broader use of connected medical devices
capable of automatically transmitting physiological data into patients’ electronic health
records. Such technologies could strengthen preventive care, improve chronic disease
management, and support ageing populations by enabling more personalized and
continuous healthcare delivery.

Big Data and Precision Medicine

The increasing availability of nationwide health data also creates opportunities for the
advancement of precision medicine. Unlike conventional healthcare approaches that rely
primarily on generalized treatment protocols, precision medicine seeks to tailor
prevention, diagnosis, and treatment according to individual patient characteristics,
including clinical history, genetics, lifestyle, and environmental factors. Large-scale
electronic health records provide one of the essential data sources required to support
this transition.

As Turkiye’s national health databases continue to mature, they may increasingly support
biomedical research, disease surveillance, pharmacovigilance, public health planning, and
evidence-based policymaking. Combined with artificial intelligence and advanced
analytics, these datasets could contribute to more personalized healthcare pathways and
improved clinical outcomes. At the same time, realizing these opportunities will require
strong governance mechanisms ensuring data quality, interoperability, privacy protection,
and responsible secondary use of health data for research and innovation.

European Health Data Space and Cross-Border Interoperability

Developments within the European Union are likely to influence the future direction of
Tiirkiye’s digital health ecosystem, particularly in relation to health data governance and
interoperability. The European Health Data Space (EHDS) establishes a common
framework for the secure exchange and secondary use of electronic health data across EU
Member States. Although Tiirkiye is not an EU Member State, continued alignment with
internationally recognized interoperability standards, data governance principles, and
technical specifications could facilitate future cooperation in research, public health, and
cross-border healthcare services.

Participation in international digital health initiatives may also enhance Tiirkiye’s capacity
to contribute to multinational research projects, disease surveillance networks, and global
health emergencies. As healthcare increasingly transcends national boundaries through
digital technologies, compatibility with international standards will become an
increasingly important component of national digital health strategies.

Building a Resilient Digital Health Ecosystem

Looking ahead, sustaining Tiirkiye’s digital health transformation will require balancing
technological innovation with institutional resilience. Investments in digital
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infrastructure must be accompanied by continued improvements in cybersecurity, digital
literacy, workforce capacity, regulatory oversight, and ethical governance. The rapid
evolution of Al, cloud computing, connected medical devices, and health data analytics will
demand flexible policy frameworks capable of adapting to technological change while
maintaining public confidence in digital health services.

Future success will also depend on preserving the patient-centred philosophy that has
characterized Turkiye’s digital health strategy. Expanding digital services should continue
to prioritize accessibility, inclusiveness, transparency, and user empowerment, ensuring
that technological innovation contributes directly to improved health outcomes rather
than merely increasing technological complexity.

Ultimately, Tiirkiye’s experience demonstrates that successful digital health
transformation requires more than the deployment of individual technologies; it depends
on the creation of a coherent, interoperable, and citizen-oriented digital health ecosystem.
Over the past two decades, the country has evolved from fragmented paper-based
healthcare administration to one of the world’s most comprehensive nationally integrated
digital health systems. Platforms such as e-Nabiz, MHRS, MEDULA, and Saglik-Net have
fundamentally changed how healthcare information is generated, exchanged, and
accessed, while simultaneously strengthening healthcare efficiency, patient engagement,
and continuity of care.

Although important challenges remain, including data governance, cybersecurity,
interoperability, and the responsible deployment of artificial intelligence, Ttrkiye has
established a strong institutional and technological foundation upon which future
innovations can build. As digital health continues to evolve globally, Tirkiye is well
positioned not only to benefit from emerging technologies but also to contribute valuable
experience to international discussions on integrated digital health governance. The
country’s journey illustrates how sustained policy commitment, nationwide
interoperability, and patient-centred digital public services can collectively transform
healthcare delivery, offering an increasingly relevant model for countries seeking to build
resilient, data-driven, and inclusive health systems for the digital age.
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