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Basic principles of eHealth/Digital Health 
services 

 

 

 

• Use of matrix links and central databases instead of point- 
to-point connection and data silos 
• main difference between conventional telemedicine and Digital 

Health Platform 

• Database is accessible to different users on the same time 

• Service provision is not depending on the time 

• eHealth service has more business model components 

• Person/Patient could interact with health data 
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LEVELS OF DIGITALIZATION IN DIFFERENT HEALTH CARE DOMAINS IN ESTONIA 
Content and main users Properties Level of 

implementation 
Responsible organization 

Provision of health care services – 
diagnostics and treatmment 
PHYSICIANS and PATIENTS 

Operational data – Electronic Medical 
Records, RIS, LIS, PACS +++ 

Ministry of Social Affairs, E- 
health Foundation 

Health care institution management 
HOSPITAL MANAGERS 

Business intelligence, performance 
indicators + 

Ministry of Social Affairs, E- 
health Foundation 

Health data analytics – research, 
reporting, public health data 
RESEARCHERS 

Disease prevalence, health indicators, 
disease registries + 

National Institute for 
Health Development 

Health care and policy indicators 
GOVERNMENT and LOCAL AUTHORITIES 

Health care services’ planning, key 
performance indicators and reports, 
and healthcare policy making 

- 
Ministry of Social Affairs, 

Statistics Estonia 

Health care financing 
INSURANCE 

Reimbursement, reporting of medical 
activities ++ 

Estonian Health Insurance 
Fund 

Third party services for patient 
CITIZEN / PATIENT 
DIGITAL HEALTH INDUSTRY 

Provision of tools and services for 
patient, e.g., activity monitoring, diet, 
etc. 

+- 
Ministry of Social Affairs, E- 

health Foundation 
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NEXT OPPROTUNITIES FOR DIGITAL HEALTH PLATFORM 
 
 
 
 

Data services 
– high data 
quality is a 
prerequisite 

 
Health, 

medical and 
social care 

services 

 
Cross-sectoral 

or cross- 
border 

services 

• Decision support for data entering – increased 
data quality 

• Creation of specialty specific registries, 
classifications, terminologies 

• Analytics – care quality and performance 

• Integration of different personal 
health/activity/life-style records with 
governmental health care services 

• Wider use of apps in health and medical care 

• Consent engine for users 

• Integration of social and health care 
services 

• Creation of market for medical services 
• Opening medical market for innovation 

from other sectors 
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Services. Terminology – HIS, HMIS 

❑ Hospital Information System (HIS) is an integrated computer 
system to store, manipulate, and retrieve clinical, nonclinical, and 
administrative information in health care organization. 
(Medical Dictionary for the Health Professions and Nursing © Farlex 2012) 

❑ Health Management Information System (HMIS) is a system of 
collecting, processing, storing, disseminating, and using health- 
related information to carry out functions of management. It 
consists of people, tools (paper-based and electronic) and 
procedures to gather, sort, and distribute timely, accurate 
information to decision-makers. (Adapted from Kotler, Phillip and Keller, Kevin Lane; 
Marketing Management, Pearson Education, 12 Ed, 2006). 
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HIS1 
PACS1 

Hospital IT matrix  

 
 

 
 

 

 
 

 
 

 

 
Organisational issues and regulations 

RIS 
LIS 
PIS 

Billing 

Technical issues and standardisation 
HL7 
DICOM 

XML 

HL7 VPN Secure VPN 

PACS1 XDS PACS2 
HIS1 HIS2 

Strea- 
ming 

networkSNOMED- 

Secure 
network 

CT Terminology 

Pharmacy 

Stock 

Financial 
software 

 
Reimbur- 
sement 

 
Reimbur- 
sement 

 
Reimbur- 
sement 

 
Budget 

Planning 

Electronic 
Patient Record 

Healthcare service or process supported by IT 

Specialty Hospital 
Between 
hospitals 

Between 
regions 

Cross 
border 

 

Personnel 
software 

 

 

Hospital regulations 
Scheduling software 

 
Hospital regulations 

Scheduling software 
Licensing 

 

 
Administrative 

software 

Document management 
Referral letter 

Strategic planning 

Legal 
issues 

Contracts  

 



 

HOSPITAL INFORMATION SYSTEM HIS 
 

External 

connectivity. 

Clinical 

databases 

 
General data flow 

Internal 

connectivity, 

medical 

device’s 
 

External 

connectivity 

Insurances 

Rehabilitation 

 

Obstetrics and 
gynecology 

Procedure’s 

 

 
Diagnostics 

Storage. 

Medical materials, 

products, etc 

External 

connectivity 

PACS 

 
 

System 

administration 

 
 

 
Resource 

planning 

Surgery 

Stationary 

care 

 
Emergency 

care 

 
Out-patient 

treatment 

 
Case 

Electronic 
Medical 

Record (EMR) 

 
Hospital 

Information 

System 
(HIS) 

 

Laboratory 

 

 
Pathology 

 

 
Physiotheraphy 

 

 
Closing case 

 
Blood 

transfusion. 

Biobank 

 
 
 

Personnel and 

Salaries 

 
 

 
Financial 

management 

 

 
Resource 
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management 

 
Patient’s 

TECHNOLOGY registration 

 

 
Patient 

Summary 
(Epicrisis) 

Billing  
 
 

Reporting and 

Statistics 
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Patient Portal 
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Patient Portal 
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Patient Portal 
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Patient Portal 
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Patient Portal 
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We offer three primary services; 

NightHawk, Elective and Specialist 

Services. These service areas provide 

hospital radiology departments with 

the ability to manage their workflow 

more efficiently and provide rapid 

access to over 500 specialist 

consultant radiologists, delivering in 

excess of 1.5 million reports a year. 
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Use case – Medica Group (UK) 

• Routine reporting 
• Turnaround time, quality, flexible service, value for cost 

• Urgent reporting – Nighthawk 
• 24/7, emergency, holiday/sickness, guidelines 

• Specialist services 
• Cardiac CT, virtual colonography, NM, PET-CT, etc. 

• Audit services 
• Independent audit services including cause for concern, 

departmental quality assurance and ongoing audit services 

• Radiographer reporting 
• Radiographer Plain Film Reporting 
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Merantix - Germany 
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TALLINNA TEHNIKAÜLIKOOL 

ARCHITECTURE AND SERVICES OF ESTONIAN HEALTH 
INFORMATION SYSTEM (SINCE 2008) 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

DRIVING LICENCE 

HEALTH CERTIFICATE 

APPLICATION 2015 
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THANK YOU! 
PEETER.ROSS@TTU.EE 
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INTERNATIONAL EXPERIENCE 
- Denmark 
- Canada 
- Finland 
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Source: Benchmarking digital health systems across EMEA - IQVIA 

https://www.iqvia.com/events/2022/03/switching-on-the-lights-benchmarking-digital-health-systems-across-emea 

https://www.iqvia.com/library/white-papers/switching-on-the-lights
http://www.iqvia.com/events/2022/03/switching-on-the-lights-benchmarking-digital-health-systems-across-emea
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EU e-Health Action Plan 2012-2020 
 

• eHealth Action Plan 2012-2020 

• https://ec.europa.eu/digital-single-market/en/news/ehealth-action-plan-2012- 

2020-innovative-healthcare-21st-century 

• VISION 

• to improve chronic disease and multimorbidity (multiple concurrent disease) 

management and to strengthen effective prevention and health promotion practices; 

• to increase sustainability and efficiency of health systems by unlocking innovation, 

enhancing patient/citizen-centric care and citizen empowerment and encouraging 

organizational changes; 

• to foster cross-border healthcare, health security, solidarity, universality and equity; 

• to improve legal and market conditions for developing eHealth products and services. 
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Three priorities 

➢ Citizens' secure access to their health data, including 
across borders, enabling citizens to access their health data across 
the EU; 

➢ Personalised medicine through shared European data 
infrastructure, allowing researchers and other professionals to pool 
resources (data, expertise, computing processing and storage 
capacities) across the EU; 

➢ Citizen empowerment with digital tools for user feedback 
and person-centred care using digital tools to empower people to 
look after their health, stimulate prevention and enable feedback 
and interaction between users and healthcare providers. 
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On the scope of future EU actions, 
respondents gave priority to: 

 
 
 
 

 

➢ The development of EU-wide standards for data quality, reliability 
and cybersecurity; 

➢ EU-wide standardisation of electronic health records; and 

➢ Better interoperability through open exchange formats. 
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Estonian e-health Strategy 2020 
Estonian eHealth Strategic Development Plan 2020 

 
 
 

 

➢ eHealth vision 2025 

➢ eHealth vision for year 2025 describes the desirable future state 
of offering of health care services in Estonia at the era of 
information society. 

➢ The present vision focuses on the health of people and the health 
services offered, including the labour market and welfare services 
related thereto. Thus, the vision associates eHealth also with other 
areas related to it, in order to ensure their alignment. 
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Estonian e-health Strategy 2020 
Estonian eHealth Strategic Development Plan 2020 

FIVE FOCUS AREAS 
 

• 1. High-quality health information and an infrastructure of health data. Data acquisition is of high quality and 
data acquisition is efficient from the place of creation until the availability to different users. 

• 2. Focus on persons and personal medicine. People participate in active management of their state of health. 
Person-based health and gene data analysis and digital decision support allows to offer better targeted 
services. 

• 3. Comprehensive case management and cooperation of organizations. The provider(s) of health care 
services and the persons themselves have comprehensive information about the state of health and the action 
plan of different parties. Health services are smoothly integrated with the social and labour market services. 

• 4. Effectiveness of health services and capacity for analysis. Measure and analyze the effectiveness of the 
services at all levels of the system. 

• 5. Development of remote services. Possible to achieve a better cost-effectiveness of the health system and 
accessibility of the services. 
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HEALTH DATA 

Estonian e-health Strategy 2020 
Estonian eHealth Strategic Development Plan 2020 

 

 

• Health data collected from people are always of high quality. 

• Based on the data, it is possible to obtain a comprehensive overview of 
everything related to a person’s health: on a time scale starting from the 
information about genetics, indicators describing the state of health, 
peculiarities of health behaviour until environmental information (i.e. 
information from within us, about us and about our environment). 

• Usage of the data is always transparent and controlled. 

• The data are actively used from the primary application for solution of a health 
case until subsequent reuse, including in research and development and 
additional services provided by companies. 
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Estonian e-health Strategy 2020 
Estonian eHealth Strategic Development Plan 2020 

 
 

HEALTH SERVICES 

 
• Health services are always human-centred and relevant. 

• Health services are usable regardless of the location of the consumers and their 
abilities to use ICT. 

• The services of different levels and service providers are smoothly 
interconnected: every health issue of a person is handled comprehensively; only 
data (not the person) is circulated among specialists. 

• The effectiveness of health services is personalized and better measurable, 
while constant feedback to the specialist and visibility to the person is ensured: 
both for a single stage and the whole episode or disease. 
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Estonian e-health Strategy 2020 
Estonian eHealth Strategic Development Plan 2020 

 

HEALTH SYSTEM 

• Possibilities for disease prevention and active management of people’s own health have 
significantly increased: e.g., people see a specialist only in the event of a serious need or a 
more complicated issue, as services to take care of oneself as well as to obtain specialist advice 
are ensured close to home. 

• Source information for development of health policy is significantly more comprehensive and 
accessible, and it is possible to make better-grounded and quicker decisions in regard to 
optimum use of resources at all levels. 

• eHealth solutions have become a big help for a specialist: data and support for evidence-based 
decisions are available and immediately accessible to a specialist everywhere; entry of data is 
simple and smooth. 

• Constant innovation is applied at all levels: testing and implementation of new solutions in 
order to improve the effectiveness of the services and the efficiency of the system. 
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Denmark 
Population 5.8 million 

 

Spanning a total area of 
42,943 km2 
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Denmark 
• The Danish health service is financed through income tax 

• State medical treatment in Denmark is available to all Danish residents and EU citizens free of 
charge. 

• All basic information between various sectors has been digitalized and 

• Large number of E-Health solutions, including various EHR systems, have been introduced in 
almost all parts of the health system. 

• Every Danish citizen has their own personal web page through the national E-Health portal 
Sundhed.dk, a single access point where they can access their information 

• All citizens in Denmark have had a unique personal ID, called the Central Person Register 
since 1968, which is used for identification in all public registries, including health 
databases 

• Success factors 

• The Danish Government placed a high priority on engaging medical practitioners in 

• determining the content of E-Health records and 

• setting standards for data. 

• The Government also provided and paid for technical support for primary care 
practitioners to encourage widespread adoption of electronic records. 
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Denmark 
• The Ministry of Health is responsible for overall policy 

and the coordination of E-Health. To handle the 
responsibilities: 

• The Danish National Board of eHealth was established 
in 2011 as an agency under the ministry. 

• At the same time, two important organizations have 
been established to provide national E-Health 
infrastructure. 

• Sundhed.dk is a centralized health care data 
network to which 98 per cent of primary care 
medical practitioners, all hospital physicians and 
all pharmacists have access. 

• MedCom, the second Danish national E-Health 
organisation, develops, tests, distributes and 
ensures the quality assurance of electronic 
communication and information in the health care 
sector. 

• The Regional eHealth Organisation (Regionernes 
Sundheds-IT organisation – RSI) was established in 
2010 to accelerate and coordinate the implementation 
of E-Health across the five regions. RSI is managed by 
board members from all five regions and Danish 
Regions. All projects are carried out with one of the 
regions as the main principal. 



 

 
 

 

 

 
E-HEALTH IN 

CANADA 

• Population 37.8 millions, large territory, NHS 

• Canada Health Infoway (CHI), an independent non-profit 
corporation 

• to accelerate the e-health agenda and provide 
funding to provinces for the development of 
interoperable e-health systems 

• Provinces and territories have primary responsibility for 
delivering health services 

• are responsible for developing their health 
information systems 

• As a result of this decentralized system, Canada 
developed a patchwork of electronic medical record 
(EMR/MIS) systems, lacking interoperability 

• Between 2001 and 2013, CHI invested $2.1 billion in 
380 individual projects. 



 

 



 

 

WEAKNESSES OF 
E-HEALTH 

IMPLEMENTATION 
IN CANADA: 

LACKS BEHIND 
COMPARABLE 

HEALTH SYSTEMS 
IN RESPECT TO E- 

HEALTH 
ADOPTION 

• There was no national strategy for 
implementing electronic health records; 

• There is no national patient identifier; 

• The lack of interoperability of EMR/MIS offerings 
for hospitals, pharmacies, and clinics; 

• The need for information in both French and 
English, which reduces the number of suitable 
systems. 

• Patient access to personal medical records has 
not been standardized and varies across 
jurisdictions; 

• Inadequate involvement of clinicians and 
inflexibility in approach; and 

• A focus on national rather than regional 
interoperability 



 

FINLAND 
POPULATION 5.6 MILLION 
338,455 KM2 



 

KAISER 
PERMANENTE 
(HEALTH PLAN), 
USA 

 
 

• 304,874 employees (includin 

g 63,306 nurses and 23,271 

physicians as of 2020) 

• 12.2 million health 

plan members, 

• 39 medical centers, and 

706 medical facilities 

https://www.google.com/search?rlz=1C1WPZB_enEE597EE597&sxsrf=ALeKk01viDONu8uvWo5u_6rtdiFggGjVAw%3A1599036551501&q=employees&stick=H4sIAAAAAAAAAONgVuLUz9U3MCwpLMpexMqZmluQk1-ZmloMAL8HLyUZAAAA&sa=X&ved=2ahUKEwjv_Imti8rrAhVoposKHZkDBkAQmxMoATAZegQIDBAD
https://en.wikipedia.org/wiki/Health_plan
https://en.wikipedia.org/wiki/Health_plan
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Matrix for the implementation of large-scale digital health service  
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DIGITAL 

HEALTH 
INDUSTRY 

FACTOR of E-TRANSFORMATION PREPAREDNESS 
PRIMARY 

HEALTHCARE 
HOSPITAL 

CARE 

HEALTH INSURANCE. 
NATIONAL HEALTH 

SERVICE 

PUBLIC HEALTH 
AGENCIES. 

HEALTH BOARD 

MINISTRY OF 
HEALTH 

GOVERNMENT. 
MINISTRY OF DIGITAL 

TRANSFORMATION 

INDIVIDUAL 
PERSON / 
PATIENT 

 
 
 

Department or in 
responsible 

healthcare digital 

 
 
 

stitution 
for 
ization 

Digital health experts: 
- Clinicians 
- Data analysts 
- Quality indicator specialists 
- Project managers 
- Standardization experts 

        

Organisational top management team: 
- directors 
- heads of department 

        

 
 

 
Users of digital 

applications and 

 
 

 
tools, 
services 

Health facility information technology 
infrastructure: 
- intranet (rack, switches, etc.) 
- servers, server rooms 
- digital archive 

        

Health Information System (IS) 
- Electronic Medical Record 
- Primary care IS 
- Hospital Management IS 

        

 
 
 
 

Central datab 
registries, 

insfrastructur 
connectivi 

 
 
 
 

ases, 
IT 
e and 
ty 

Central resources: 
- Electronic Health Record 
- Health Insurance Database 
- Registries (healthcare resources, disease, 
etc.) 
- Public Health/Healthcare Statistics Database 

        

Nation-wide information technology network: 
- Internet access 
- mobile network 
- user authentication (mobile-ID, 
ID-card, RF-ID) 

        

 
 

Legal framewo 

 
 

rk 

- Health and Digital Health acts 
- Data privacy and security 
- Accession rights 
- Data capture (opt-in/opt-out) 
- Data and document management 
(standards, structures, terminologies) 

        

 



 

Matrix for the implementation of large-scale digital health service. Use case – e-consultation 
 
 

FACTOR of E-TRANSFORMATION PREPAREDNESS 

 
Digital health experts: 

 
PRIMARY 

HEALTHCARE 

 
HOSPITAL 

CARE 

HEALTH INSURANCE. PUBLIC HEALTH 
NATIONAL HEALTH AGENCIES. 

SERVICE HEALTH BOARD 

 

MINISTRY OF 
HEALTH 

GOVERNMENT. 
MINISTRY OF DIGITAL 

TRANSFORMATION 

INDIVIDUAL 
PERSON / 
PATIENT 

DIGITAL 
HEALTH 
INDUSTRY 

- Clinicians 
- Data analysts 

Department or institution - Quality indicator specialists 

Design of e-consultation service 

responsible for - Project managers 

healthcare digitalization 
- Standardization experts

 
Organisational top management team: 
- directors 
- heads of department 

Health facility information technology 
infrastructure: 
- intranet (rack, switches, etc.) 
- servers, server rooms 

 
 
 

 
Local area 
networks 

 
 

Patient 
Portal 

Users of digital tools, - digital archive 
applications and services Health Information System (IS) 

- Electronic Medical Record 
- Primary care IS 
- Hospital Management IS 

Central resources: 
- Electronic Health Record 

 

Primary 
care IS 

 

Electronic 
Medical 
Record 

 
 
 

 
Registry of the 

 
 
 
 
 

Referral 
 
 

Central databases, 
registries, IT 

insfrastructure and 
connectivity 

- Health Insurance Database 
- Registries (healthcare resources, disease, 
etc.) 
- Public Health/Healthcare Statistics Database 

 
Nation-wide information technology network: - Internet access 

Nation-wide Electronic 
Health Record 

healthcare professionals. 
Registry of healthcare 

facilities. 

letter 
cloud 
service 

 

- mobile network 
- user authentication (mobile-ID, 
ID-card, RF-ID) 

Nation-wide Internet access 

 

 
 
 

Legal framework 

- Health and Digital Health acts 
- Data privacy and security 
- Accession rights 
- Data capture (opt-in/opt-out) 
- Data and document management 

(standards, structures, terminologies) 

 
Payment for e- 

consultation service 
73 

 
Licensing of 
telemedicine 

providers 

Secure 
authentication 
(mID; ID-card) 

 

 
Ross 2022® 

Planning and development of Nation- 
wide Electronic Health Record 


