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With this framework, the situation is challenging, as the system wonõt be sustainable 

unless the appropriate changes at all levels to how healthcare is delivered and how 

resources are employed are made. 

EXECUTIVE SUMMARY   

 

Setting the scene 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘΣ ŎŀƭƭŜŘ 5нΦм Ψ²ƘƛǘŜ tŀǇŜǊ ƻƴ L¢ ǎƪƛƭƭǎ ŦƻǊ ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŦƻǊŎŜ ƛƴ ǘƘŜ 9¦ ŀƴŘ ¦{! ŀƴŘ 

ŎƻƻǇŜǊŀǘƛƻƴ ƻǇǇƻǊǘǳƴƛǘƛŜǎΩ ƛǎ ǘƘŜ ŦƛǊǎǘ ƳŀƧƻǊ ǊŜǎǳƭǘ ƻŦ ǘƘŜ /!a9L ǇǊƻƧŜŎǘΣ ǘƘŀǘ aims to coordinate 

research activities and policies towards the development of renewed educational material and 

programs, to boost new trends for acquiring new knowledge in respect of the implementation of 

eHealth systems in practice, foster transnational access to research infrastructures from both EU and 

USA partners and establish a network of best practices in Medical Education Informatics. 

Therefore, this document presents a complete overview about the state of the art about IT skills 

education for the healthcare workforce in the EU and USA, paying specific attention to the socio 

economic factors, making a specific analysis about the current educational programmes from 

different perspectives (technologiesΣ ǳǎŜǊǎΣ L¢ ǎƪƛƭƭǎΣ ǇƻƭƛŎƛŜǎΣ ǎǳǇǇƻǊǘƛƴƎ ƻǊƎŀƴƛȊŀǘƛƻƴǎΧύ  

As European and US society ages, healthcare and related social services are becoming increasingly 

important. In Europe, this growing demand for services, provided by the public sector in many 

Member States, is creating unprecedented pressures on health and social care systems.  According to 

the OECD, the healthcare sector employs almost 10% of the total workforce and corresponds to 

almost 9% of gross domestic product (GDP) in the European Union. Moreover, health expenditure is 

increasing at a faster rate than the GDP, with an estimation to rise in OECD countries up to the 16% 

of GDP in 2020.  

 

The problem  

Addressing IT skills for healthcare workforce is seen as an important element of achieving greater 

social inclusion as identified in EU and National policy areas. Therefore, the sector needs an 

adequate workforce both in numbers and with the right skills and competences. However, 

nowadays Europe and the US are facing skills shortages in healthcare positions such as nurses, 

medical specialists, and health technicians, especially in certain countries 

Most governments, social partners and professional bodies are working towards improving 

education and training for healthcare workers. As healthcare workers - especially medical specialists, 

but also many nursing and technical professionals - need many years of training before they are fully 
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Physicians, nurses and other professionals interact with patients every day, and ICT, 

especially the internet, can enhance the communication processes among them, 

providing timely information to patients about disease prevention, health promotion, as 

well as treatment of diseases. ICT skills are: access to health science information, 

management of health information and knowledge, generation and dissemination of 

health knowledge. The development of these new ICT skills requires digital literate 

people. 

Technology standards, strategic R&D, and educational activities are the three main areas 

where investment focus should happen. 

qualified, investment in training is critical for developing high-quality health services. Development of 

training usually goes hand-in-hand with development of job classification and qualification systems.  

 

 

To deal with that, EU and the US are aware about the amount of teachers with a vast knowledge and 

expertise in the field as well as there exists awareness and willingness from stakeholders to 

participate in those e-learning initiatives and provide feedback for improvement through 

multidisciplinary teams for continuing professional development (CPD) or life-long learning (LLL). 

However, most of the e-learning programmes are focused on specific topics without a global 

approach, and contents are heterogeneous and need periodic update at IT skills demands are 

changing very fast. The fact that quality stamps are not widely available on all aspects of IT training 

for healthcare does not help to deal with this challenge. 

Coping with that is even more complex when the country factor appears: multiple stakeholders, 

different requested skills for the same professional groups, various courses and platforms attempting 

the same goal without a clear winner, or different accreditation systems. 

Therefore, it is commonly agreed that establishing accreditation standards that require 

competencies in IT skills for healthcare workforce, and related areas will help facilitate inter-

professional education among health care providers. Contents are already available and what is 

needed is assessment to make personalised education based on existing/previous modules. Content 

curation could be effectively and efficiently utilised to quickly produce and/or expand IT skills related 

material at all levels. Open Education becomes more widely accepted as the norm; it will prove very 

useful in the time course with respect to EU-US related activities in healthcare IT skill provision. 

The recommendations and the outcomes 

This whitepaper identifies some key recommendations about how USA organisations and 

communities can cooperate with EU organisations in order to empower sharing, reuse, repurposing 

and creation of educational material applied in different context and promote renewal of 

programmes.   
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From the technology standards perspective, it is clearly recommended the creation of a pool of 

expertise and resources available and reachable by the whole community that should be reinforced 

by a strategic framework for technology standards in healthcare education.   

Concerning the strategic R&D, it is time for a joint policy and action plan development where issues 

as IT skills for healthcare workforce registry and certification are a must.  Involvement of US 

partners in the upcoming EC funding calls and vice versa will help to push for a common approach 

about accreditation of organizations that provide education/training. 

Use of Open and Flexible Education models and initiatives such as Massive Online Open Courses 

(MOOCs) or Open Education Europe, and the suggestion to develop regulatory guidelines about how 

IT skills programmes are financed, are the key recommendations related to the educational side. 

Four target groups have been identified as the main receivers of the outcomes coming from this set 

of recommendations: EU-US health policy makers, EU-US education policy makers, the healthcare 

workforce and It researchers on the health field. Therefore, even list is more detailed in further 

sections, EU-US health policy makers will identify barriers for the mobility of IT skilled healthcare 

workforce between EU-US and they will primarily get a joint policy and a prioritised action plan. EU- 

US education policy makers will get recognised eHealth/Health IT as speciality, having identified the 

set of IT competences needed at international level. That will allow recognition of competences 

beyond frontiers and the creation of a common competency framework. One of the major expected 

outcomes for the healthcare workforce will be the existence of a pool of common shared knowledge 

and resources easy and ready to use in addition to its involvement the definition of an International 

accreditation system for Medical Education Informatics programmes. From the IT research 

perspective, new outcomes are also expected as the development of a framework for a social 

semantic registry of IT skills for the healthcare workforce or the definition of an strategic framework 

for technology standards in healthcare education that would allow a systematic tracking of 

healthcare workers IT skills achievements, access learning opportunities and measure 

improvements 

 

 

The conclusions   

 This whitepaper is only the first step, the starting point for a major task where the entire CAMEI 

consortium and the produced documents are one of the solid bases to go further. Therefore, after 

reading the whole whitepaper plus the annexes, it can be concluded that: 

¶ Common challenges and opportunities on providing IT skills for healthcare workforce have 

been identified, assessing the cooperation potential among the EU and the US. 
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¶ A benchmark in detail policy priorities of US on IT skills for Healthcare workforce and 

research sub-areas with those of EU (i2010, FP7-ICT strategic priorities, Horizon 2020) has 

been performed to help partners from the other side to be involved in joint related activities. 

¶ Open Education and the creation of some educational frameworks have been identified as 

the means and the guidelines of sharing, re-using, and repurposing technologies of new 

educational material and programs for IT-skilled workforce in healthcare applied in the 

different context, different languages and cultures in the EU and US. 

¶ A prominent base of cooperation where mutual benefits can be generated for both regions 

has been located, identifying key players from the EU and US. 

This whitepaper ends with a set of references and annexes that can provide the background enough 

for any reader interested on these subjects, creating awareness about the importance of 

transnational IT educational programmes for the EU-US healthcare workforce.  

 

Annexes for empowering interested readers  

Some Annexes have been attached to this White Paper as they contained useful, valuable, specific 

and extended information about some topics raised in the White Paper. However, they have been 

moved as Annexes to keep the focus on the real goal of this document but providing a 

complementary view for those specially interested on such topics. 

Therefore, Annex I includes an analysis about programmes and opportunities in order to provide IT 

skill across EU and US in the healthcare sector, including relevant funding opportunities for EU-US 

collaboration. Annex II presents the concept of Open Education and Open Educational repositories 

as one of the main valuable conceptual tools that can be used to address the challenge; now, it 

happens through Massive Open Online Courses (MOOCs) but new tools can appear under the 

umbrella of Open Education. Annex III addresses the need of a framework for a social semantic 

registry of IT skills for the healthcare workforce and how this can improve reuse of existing content 

and knowledge to create personalised educational material to cover IT skills gaps. Annex IV presents 

a review done by the consortium, identifying the major socio-economic factors and trends for IT 

skills education for the healthcare workforce in the EU and US whereas the Annex V contains a set of 

frameworks/efforts for IT competences that can be used for the healthcare workforce. 

 

 

 

 

To end, this is a live document that is periodically updated by the CAMEI consortium. Therefore, visit 

the website http://www.camei-project.eu/ for updated versions or please, send an e-mail to Dr. Stathis 

Konstantinidis Stathis.Konstantinidis@norut.no, coordinator of this project to receive updated versions 

of this document. 

 

http://www.camei-project.eu/
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DEFINITIONS  

Competence: Demonstrated ability to apply knowledge, skills and attitudes to achieve observable 
results [1]. 
 

eHealth: EU term applicable to Health related information and communication technology. In US, 

the synonymous term is health IT [2]. 

Healthcare workforce: all people engaged in actions whose primary intent is to enhance health 

according to the World Health Organization's World Health Report 2006[3] .Human resources for 

health are identified as one of the core building blocks of a health system [4]. They include 

physicians, nurses, midwives, dentists, allied health professions, community health workers, social 

health workers and other health care providers, as well as health management and support 

personnel ς those who may not deliver services directly but are essential to effective health system 

functioning, including health services managers, medical records and health information technicians, 

health economists, health supply chain managers, medical secretaries, and others. 

Health IT:  US term applicable to Health related information and communication technology. In EU, 

the synonymous term is eHealth [2]. 

Health IT skills: eHealth IT skills : ability to carry out managerial or technical tasks in the 

eHealth/IT health field. Any competency and knowledge deficiencies among all staff in healthcare 

delivery, management, administration and support to ensure universal application of ICT solutions in 

health services [2]. 

 Role: Normally expressed as a role profile: a specialised combination of skills or competences with 
specific responsibilities to fulfil a specific type of tasks and to produce pre-defined deliverables, 
mostly used in engineering, especially SW-engineering models [1]. 
 
Skills: ability to carry out managerial or technical tasks. Managerial and technical skills are the 
components of competences and specify some core abilities which form a competence [1]. 
 
Whitepaper:  A white paper is an article that states an organization's position or philosophy about a 
social, political, or other subject, or a not-too-detailed technical explanation of an architecture, 
framework, or product technology. Typically, a white paper explains the results, conclusions, or 
construction resulting from some organized committee or research collaboration or design and 
development effort. In information technology, a white paper is often a paper written by a lead 
product designer to explain the philosophy and operation of a product in a marketplace or 
technology context. In government, a white paper is often a policy or position paper [5]. 

 

 

 

http://en.wikipedia.org/wiki/World_Health_Organization
http://en.wikipedia.org/wiki/World_Health_Report
http://en.wikipedia.org/wiki/Health_system
http://en.wikipedia.org/wiki/Allied_health_professions
http://en.wikipedia.org/wiki/Community_health_worker
http://en.wikipedia.org/wiki/Health_care_provider
http://en.wikipedia.org/wiki/Health_administration
http://en.wikipedia.org/wiki/Health_information_management
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1. INTRODUCTION:  

1.1. Project description 

Addressing IT skills for healthcare workforce is seen as an important element of achieving greater 

social inclusion as identified in EU and National policy areas. Digital skills offer a gateway to 

supportive networks, expert patient groups, advice, information and new learning opportunities, 

social networks and more. Providing the means and the guidelines of sharing, re-using, and 

repurposing technologies of new educational material and programs for IT-skilled workforce in 

healthcare applied in different contexts, different languages and cultures in the EU and US, the 

CAMEI project [6] will allow new ways of boosting knowledge and provide IT skills to healthcare 

workforce of EU and US. CAMEI aims to coordinate research activities and policies towards the 

development of renewed educational material and programs, to boost new trends for acquiring new 

knowledge in respect of the implementation of eHealth systems in practice, foster trans-national 

access to research infrastructures from both EU and US partners and establish a network of best 

practices in Medical Education Informatics. The partners of CAMEI are experts in providing IT skills to 

healthcare workforce by means of different technologies and learning approaches. CAMEI will 

contribute to improving the health services offered by a wide range of health care professionals. 

There are a number of barriers that hamper the wider uptake of eHealth including the lack of 

awareness of, and confidence in eHealth among healthcare workforce. 

1.2. Goals of the project 

CAMEI will contribute towards innovation in eHealth in Europe by providing the ground for IT-skilled 

healthcare workforce and its results are aimed to be used by the upcoming Health Programme 2014-

нлнл ŀƴŘ IƻǊƛȊƻƴ нлнл ǳƴŘŜǊ άIŜŀƭǘƘΣ ŘŜƳƻƎǊŀǇƘƛŎ ŎƘŀƴƎŜ ŀƴŘ ǿŜƭƭōŜƛƴƎέΦ 

1.3. Goals of WP2 

This Whitepaper is the main output of WP2. Therefore, goals of WP2 and by extension of this 

document are the following ones: 

ω Identify common challenges and opportunities on providing IT skills for healthcare workforce 
ω !ǎǎŜǎǎ ǘƘŜ ŎƻƻǇŜǊŀǘƛƻƴ ǇƻǘŜƴǘƛŀƭ ŀƳƻƴƎ ǘƘŜ 9¦ ŀƴŘ US [2] 
ω .ŜƴŎƘƳŀǊƪ ƛƴ ŘŜǘŀƛƭ ǇƻƭƛŎȅ ǇǊƛƻǊƛǘƛŜǎ ƻŦ US on IT skills for Healthcare workforce and research sub-
areas with those of EU (i2010, FP7-ICT strategic priorities, Horizon 2020) 
ω LŘŜƴǘƛŦȅ ǘƘŜ ƳŜŀƴǎ ŀƴŘ ǘƘŜ ƎǳƛŘŜƭƛƴŜǎ ƻŦ ǎƘŀǊƛƴƎΣ ǊŜ-using, and repurposing technologies of new 
educational material and programs for IT-skilled workforce in healthcare applied in the different 
context, different languages and cultures in the EU and US. 
ω [ƻŎŀǘŜ ŀ ǇǊƻƳƛƴŜƴǘ ōŀǎŜ ƻŦ ŎƻƻǇŜǊŀǘƛƻƴ ǿƘŜǊŜ Ƴǳǘǳŀƭ ōŜƴŜŦƛǘǎ Ŏŀƴ ōŜ ƎŜƴŜǊŀǘŜŘ ŦƻǊ ōƻǘƘ ǊŜƎƛƻƴǎ 



D2.1 White Paper - Recommendation policies on Medical Education Informatics for healthcare 

workforce in the EU and USA and cooperation opportunities   

 

11/69 CAMEI Project  FP7-ICT -2013-10 

1.4. Target groups  

This document contains useful information for any person interested on education, Health IT, 

policies and research on this fuzzy and large area. In any case, it has been specially thought for 

the following target groups. 

- EU-US Health Policy Makers. IT is evolving rapidly but health policies should take longer to 

make profitable any investment on this area. Common EU-US interventions will foster the 

efficacy and efficiency of existing and future health systems. Reading this document, EU-US 

Health Policy makers are expected to get a more comprehensive view about needs, major 

barriers and trends to prepare new common health policies around this topic. 

- EU-US Education Policy Makers. Continuous education is inherent to the health field, going 

beyond the contents and knowledge acquired at the faculty. EU-US education policy makers 

need to guarantee common accreditations for the healthcare workforce, independently of 

the level of studies (undergraduate, postgraduate, continuing medical education). 

- Healthcare workforce. Physicians, nurses and other professionals interact with patients 

every day, and ICT, especially the internet, can enhance the communication processes 

among them, providing timely information to patients about disease prevention, health 

promotion, as well as treatment of diseases. As society, we are demanding that our 

healthcare workforce is digital literate.  

- IT researchers on the health field. Since the appearance of IT, but mainly after the irruption 

of Internet, researchers are considering the health field as one of the most promising ones as 

the return of investment for the whole society is more than justified. Therefore, there is a 

mass of well-formed IT researchers looking for challenges, happy to contribute with solutions 

and ideas. 

At the end of the document, a set of expected foreseen outcomes for each target group is listed 

if recommendations from this whitepaper are properly followed. 

 

  

Four target groups have been identified within CAMEI to focus efforts in order to have a 

proper IT-skilled healthcare workforce in EU-US: EU-US Health Policy Makers, EU-

US Education Policy Makers, the healthcare workforce, and the IT researchers on 

the health field.  
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2. STATE OF THE ART ABO UT THE IT SKILLS EDU CATION FOR 

THE HEALTHCARE WORKF ORCE IN THE EU AND US 

In this chapter, an overview regarding the current situation of the on the IT skills education for the 

healthcare workforce is provided. Initially the socio-economic factors and trends that influence the 

procedure of acquiring IT skills on healthcare workforce and policy priorities in EU and US are 

identified. Next, main areas for technologies and standards for healthcare workforce IT skills 

education are given, followed by a short policy brief for educational programmes (undergraduate, 

postgraduate, continues professional development). EU initiated networks to increase IT skills of 

healthcare workforce are briefly pointed out, while facts for the IT skills for Healthcare Workforce in 

regards to health care delivery are given. Different type of resources (e.g. Competency Models and 

Frameworks, Certifications, Education Program Models, Skills Standard, Skills map, Career Lattice, 

Assessment, Curriculum Model and Apprenticeship) which could provide an IT skills registry are 

described. All the above, fulfil the different aspects of the current situation on IT skills of Healthcare 

workforce. The aforementioned descriptions provide the groundwork for common challenges, needs 

and opportunities on fostering IT skills for healthcare workforce in the EU and US and promote 

renewal of programmes, as well as, to assess the collaboration potential in the EU and US. 

 

Figure 1. Aspects to be addressed about the current situation on IT skills of Healthcare workforce 
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2.1. Major socio-economic factors and trends  

άIŜŀƭǘƘ ŎŀǊŜ ƛǎ ŎƘŀƴƎƛƴƎΦ !ƎŜƛƴƎ ǇƻǇǳƭŀǘƛƻƴǎΣ ƴŜǿ ǘƘŜǊŀǇŜǳǘƛŎ ǇƻǎǎƛōƛƭƛǘƛŜǎ ŀƴŘ ǊƛǎƛƴƎ ŜȄǇŜŎǘŀǘƛƻƴǎ 
have made the provision of health care much more complex than in the past. Many countries are 
responding to this challenge, introducing new ways of delivering health care. At the heart of these 
changes are the health professionals. They must acquire a range of new skills. Some are technical, 
such as how to get the most from new information systems or advances in technology. Some are 
organizational, such as how to work in multi-disciplinary teams. Yet the new landscape requires more 
than this. It also demands new attitudes, finding ways in which the health professional can engage in 
effective partnerships with both their patients and the organizations that purchase care on their 
ōŜƘŀƭŦ ŀƴŘ ǿƘƻ ƭƻƻƪ ōŜȅƻƴŘ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǇŀǘƛŜƴǘǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΦέ 
European Observatory on Health Systems and Policies 

Healthcare is concerned with the provision, distribution and consumption of healthcare services and 
related products. In Europe, a growing demand for services, provided by the public sector in many 
Member States, is creating unprecedented pressures on health and social care systems [7].  In 2000 
ǘƘŜ ¦{ ƘŜŀƭǘƘŎŀǊŜ ǎȅǎǘŜƳ ǿŀǎ ŘŜŎƭŀǊŜŘ άōǊƻƪŜƴΣέ ŀƴŘ ǘƘŜ ŀƴŀƭȅǎƛǎ ǘŜƴ ȅŜŀǊǎ ŀŦǘŜǊ ōǊƛƴƎǎ ƻǳǘ ǘƘŀǘ ǘƘŜ 
situation has not improved.  
 
Major social-economic factors which influence the IT skills education for the healthcare workforce in 
the EU and the US have 2 major parameters. The factors that are direct related with the healthcare 
workforce and the factors that are related with the healthcare system. The latter could be improved 
for a better health through the enhancement of the IT skills of the healthcare workforce. 
 
A longer analysis of this subchapter is presented in ANNEX III, while the next table provides an 
overview of the major socio-economic factors and trends that boost the need for IT skilled 
workforce. 
 

Factor or trend description/analysis 
Healthcare workforce 

Percentage of the EU workforce 
Healthcare sector employs almost 10% of the total 
workforce in EU 

Europe and the US are facing skills 
shortages in healthcare positions such 
as nurses, medical specialists, and 
health technicians, especially in 
certain countries 

World Health Organisation (WHO) there was a world 
shortage of 2.4 million doctors, nurses and midwives in 
2006 

Staff availability variation in EU 

Data on distribution of physicians per 100 000 population 
show significant variations in staff availability in different 
European countries 

Simply looking at numbers of health workers is not 
sufficient; the size and direction of flows also have to be 
monitored 

International migration 
Increased migrations from countries suffering more from 
the crisis effects towards those regarded as more stable 

Migration within the EU Prior to 2004 expansion, was relatively low in relation to 



D2.1 White Paper - Recommendation policies on Medical Education Informatics for healthcare 

workforce in the EU and USA and cooperation opportunities   

 

14/69 CAMEI Project  FP7-ICT -2013-10 

the number of health workers in EU countries 

Shared culture, language, etc. (France/ Belgium, within 
Scandinavia, UK/Ireland 

Imbalances (Spanish nurses to UK) 

Healthcare workforce training 

¢ǊŀƛƴƛƴƎΣ ŜŘǳŎŀǘƛƻƴΣ ŀƴŘ ǎƪƛƭƭ ǎŜǘ ƻŦ ǘƻŘŀȅΩǎ ƘŜŀƭǘƘ ŎŀǊŜ 
personnel is not adequate to manage patients with chronic 
conditions [8] [9] [10] 

Workforce report that their preparation for coordinating 
care and educating patients with chronic conditions is 
inadequate, especially with multimorbidity [11] 

Economy 

Healthcare workforce as Gross 
Domestic Product (GDP) in the EU 

10% of the total workforce and corresponds to almost 9% 
of gross domestic product (GDP) in the EU 

Health expenditure in EU 
Health expenditure is increasing at a faster rate than the 
GDP, with an estimation to rise in OECD countries up to the 
16% of GDP in 2020 in EU 

Health Care cost  in US 
Health Care cost is rising enormously, (over 15% of GPD*), 
which constitutes twice the amount per capita than other 
industrial nations 

Bureaucracy and ancillary costs in US 

In the US 1/3 of the budget spent in bureaucracy and 
ancillary costs not directly related with health care 
delivery, causing huge overheads in the whole system 
 

Health expenditure is increasing at a 
faster rate than the GDP 

Estimation to rise in OECD countries up to the 16% of GDP 
in 2020 

Health Care Industry 
Health Care Industry is profitable despite poor health care 
markers, diminished access to care and financial hardships 
of general public 

General economy condition  

Demographics Changes 

Ageing of the population/Increased 
life expectancy 

Extended exposure to risks that promote the development 
of chronic conditions 

The proportion of people over 65 is expected to be almost 
double by 2050 

Increase in life expectancy, but a significant greater burden 
of disability 

Health issues 

Chronic health problems 

Patients with chronic health problems need care that is 
coordinated across time and centred on their needs, values 
and preferences 

Rise in chronic health problems 

Now account for over half of the global disease burden 

A large part of the health budgets are directly and 
indirectly being spent on the care of chronic diseases 
 

Self-management skills are needed to ensure the 
prevention of predictable complications 

Health providers are needed who understand the 
fundamental difference between episodic illness that is 
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identified and cured, and chronic conditions that require 
management across many years [10]. 

Non-communicable diseases (NCDs) 
(mainly cancers, cardiovascular 
diseases, diabetes, and chronic 
respiratory diseases) 

NCDs are responsible for about two-thirds of deaths 
worldwide 

NCDs can to a large extent be prevented if citizens 
followed current guidelines on diet, alcohol, physical 
activity and smoking. 

Health access 

Access to healthcare 

47 million Americans are without health insurance, around 
15% of the population, 25% of which are children (nearly 
12 million children) 

18,000 Americans die each year because they lack health 
insurance 

Quality of care 

Health care system US 

The health care system  of the United States is ranked 37th 
in the world by the WHO 

Huge problem of Overcrowding in Emergency and Urgent 
Care situations 

Infant and maternal mortality The infant and maternal mortality is higher in the US 

Life expectancy 
Life expectancy is lower in the U.S. as compare with other 
industrialized countries 

Health Administration 

Health sector Health sector reforms ongoing in different countries 

Regulatory changes, such as work time directives 

Political demand for accountability 

and control 

Require healthcare staff to carry out far more 
administrative tasks than in the past. 
Examples of this are: treatments need to be specified and 
labelled with different codes before they can be invoiced; 
costs need to be specified according to different 
accounting structures; referral systems for specialised or 
follow-up treatment are more formalised and complicated; 
archiving and filing use different systems and programmes 

Table 1. Major social-economic factors which influence the IT skills education for healthcare workforce 

 
 
All these factors and trends reveal that the sector needs an adequate workforce both in numbers and 
with the right skills and competences. However, nowadays Europe and the US are facing skills 
shortages in healthcare positions such as nurses, medical specialists, and health technicians, 
especially in certain countries. According to the World Health Organisation (WHO) there was a world 
shortage of 2.4 million doctors, nurses and midwives in 2006. Before the economic crisis, healthcare 
labour markets were very dynamic. And although a huge amount of issues have been temporarily 
stopped or lagged due to this situation, the healthcare systems still have to cope with a changing 
environment influenced strongly and rapidly by the abovementioned demographic change, the 
general economic conditions, the health sector reforms ongoing in different countries, the issues of 
funding and sustainability, and regulatory changes, such as work time directives.  
 
Most governments, social partners and professional bodies are working towards improving 
education and training for healthcare workers. As healthcare workers - especially medical specialists, 
but also many nursing and technical professionals - need many years of training before they are fully 
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qualified, investment in training is critical for developing high-quality health services. Development of 
training usually goes hand-in-hand with development of job classification and qualification systems 
[7].  

2.1.1.  Further Background Situation Details 

To understand the related background situation, one needs to also review material concerning 

delivery methods and the involved attributes of delivered skill sets. To consider skill sets for IT on 

healthcare workforce, different topics need to be analysed in detail:  

¶ Volume of employment in selected occupations both in EU and US 

¶ Changes in employment volumes (as a matter of crisis) 

¶ Characteristics of workers in the selected occupations (including trends in the gender of 

workers in occupations and countries; trends in age profiles in occupations; levels of 

education in occupations and countries) 

¶ Recruitment, training and qualifications in selected occupations (including such as any 

variations in qualification requirements by occupation; variations in training content and 

duration by occupation) 

¶ Skill shortages and skill gaps in the selected occupations (including skill shortages by 

occupation and reasons for them; actions taken by employers to mitigate skill shortages; skill 

gaps among new recruits or existing workers in each occupation; predicted changes in types 

of skill needed) 

¶ Learning and training for provision of skills in view of future skill and gap demands (including 

extent of training provision and nature of training practices; examples of training provision in 

various-skilled (selected) occupations; problems and challenges for training provision) 

2.2. Use of technology and standards for healthcare workforce IT skills 

Education 

The following 3 points describe the main areas in which multiple actions are taking place for 

healthcare workforce IT skills Education. 

¶ Technology has provide us with a wide variety of tools, now mature enough to be 

effective in most aspects of training as a replacement for existing didactic teacher-led 

approaches. However, there are no studies to show which type of scenario tool is ideal in 

terms of both pedagogy and economy, for each particular purpose.  

¶ The Medical Informatics (MI) community has been by virtue involved in the scientific and 

technical developments of Standards as well as the foundation of specific committees for 

standardisation. However, with regards to standards for the process of learning and 

education, the MI community needs additional effort to create global standards. At the 

same time, communities in Medical Education have been aware and more actively 

involved with developments. But, still there is a need to elaborate and extend work on 

pedagogical, technical, standardization, and the associated cultural, social and legal 

issues towards a standard-based infrastructure that enables co-ordination of actions and 

leads to the exchange of best practices and the sharing of state-of-the-art digital medical 
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educational content among medical educators and students in European and US higher 

academic institutions. 

¶ There is evident that there is no coherent vision among the different academic societies. 

Emphasis of MI society is on technology. On the other hand, the Medical Education 

societies are going deeper into clinical aspects and skills. E-learning communities are also 

silo-ed into disparate thematic domains of applications. As a result, and despite the 

existence of special interest groups in large societies/association like IMIA (International 

Medical Informatics Association) (for instance Education SIG within IMIA), there is no 

clear scientific community dealing with the important aspects and issues of Medical 

Education Informatics.  In addition, there seems to be a chiasm in the use of medical 

education practices and technologies between US and Europe.  

2.3. IT skills Education Programmes for healthcare workforce 

To make a short policy brief on creating conditions for adapting skills to new needs & lifelong 

learning we consider the points below: 

¶ There is a variety of IT skills programmes among EU and US member states through the 

vocational education, also known as career and technical education (CTE). Due to the 

different social, economic and environmental conditions, each member state promotes 

many national initiatives in order to enhance IT skills improvement in healthcare 

workforce. 

¶ IT skills programmes tend to be driven by employment needs and often due to the 

healthcare staff weakness to follow ICT technologies development. The content of training 

and programmes usually focuses on the basic IT skills and is rarely tailored to specific 

demands from the public sector. On the other hand, private sector provides support in 

specific opportunities and challenges which may advance the workplace. 

¶ The most common method of financing IT skills programmes is usually a mix of public-

public/European and/or national as there is considerable public funding of skills training 

programmes conducted in partnership with academic institutions/universities. 

 

 

 

 

 

At an undergraduate level there are also studies that show that there is a further need of providing 

IT skills to healthcare workforce. IT skills in undergraduate and postgraduate curricula of 

healthcare related professions need further revision and updates. For example attitude, experience 

and competence (broadly covered by the European Computer Driving Licence syllabus [12]) in 

information technology (IT) were assessed in 846 1st-year Medical Sciences Division undergraduates 

Overall, the needs and requirements of the labour markets in combination with best 

practices shows that training programmes across EU and USA should target to the 

exchange IT skills experiences, not only between public sectors of member states but 

also between companies and private sector in general. 
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(2003ς06) at the start of their first term. Among the results showed that in all years, some students 

showed a fundamental lack of understanding of basic IT skills.  

2.4. Networks in EU fostering IT skills for healthcare workforce 

 

EC believes that it is crucial to meet the new demands of health care and there it is essential to 

anticipate future skills needed for health professionals which are reformed because of: (i) the shift 

from care in hospitals to the provision of care closer to home - to cope with elderly patients with 

multiple chronic conditions, such as heart disease and diabetes; (ii) the growth of new technologies, 

new medical appliances and diagnostic techniques which requires technical know-how in addition 

to clinical knowledge; and (iii) the expansion of eHealth, which enables distant diagnostics services,  

requires new ways of working [13]. 

Thus, it has established  

¶ An EU skills council in the area of nursing and care to review the competence profiles of the 

nursing and care sector[14]  

¶ a pilot health care assistants expert network and database to examine the scope of skills and 

competences required for healthcare assistants [15]  and 

¶ a Joint Action on Health Workforce Planning and Forecasting [16] to develop European 

guidelines on forecasting methodologies and analyse future skills need in the healthcare 

sector. 

Current human resources planning models in nursing are unreliable and ineffective as they consider 

volumes, but ignore effects on quality in patient care. The project RN4CAST (FP7 EU funded project) 

[17] aims innovative forecasting methods by addressing not only volumes, but quality of nursing staff 

as well as quality of patient care. 

 

In the Human health and social work activities sector, as shown in the figure below, adults 

participating in education and training are increased in Northern Europe, while decreased in the UK, 

and remain stable in most European countries. 
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Figure 2. Map of change in all adults participating in education and training (18-64 age group, 2009-2012) 

 

2.5. IT Skills for Healthcare Workforce facts to health care delivery 

Many countries are seeking to improve health care delivery by reviewing the roles of health 

professionals. Developing new and more advanced roles could improve access to care in the face of a 

limited or diminishing supply of doctors. It might also contain costs by delegating tasks away from 

more expensive doctors.  

According to HIMSS there is a healthcare workforce growing shortage of health information 

technology workers that is becoming significant as the industry aims to expand the use of electronic 

health records (EHR), health information exchanges and other health information technology. Rachel 

Fields [18] identified one of the top ten challenges that fact of healthcare workers being limited or 

with not enough access to technology. As healthcare organizations struggle to implement technology 

while maintaining efficient operations, their workers may be suffering from this technology illiteracy 

or non-accessibility. Twenty-three percent (23%) of healthcare professionals felt they had insufficient 

access to technology; the number was slightly higher for registered nurses at 29 percent. Around half 

of all employees felt that their organization offered technology training indeed; interestingly enough 
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though, this perception was more common among employers than employees. Only 38 percent of 

employees thought their facility offered technology training. 

Within this notion, the CAMEI (www.camei-project.eu) FP7 coordination action aims, among other 

objectives, to record strengths, weaknesses and competencies of the means that the healthcare 

workforce acquires IT skills in the EU and USΦ ²ƘƛƭŜ ǘƘŜ άaŜƳƻǊŀƴŘǳƳ ƻŦ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ōŜǘǿŜŜƴ 

9¦ ŀƴŘ ¦{έ [19] ŀƴŘ ǘƘŜ ά¢ǊŀƴǎŀǘƭŀƴǘƛŎ ŜIŜŀƭǘƘκƘŜŀƭǘƘ L¢ /ƻƻǇŜǊŀǘƛƻƴ wƻŀŘƳŀǇέ [20] aims to build a 

common framework between EU and US for skilled eHealth/health IT workforce and eHealth 

proficiencies. 

2.6. Existing Resources of IT skills for Healthcare Workforce 

 

 

 

 

 

As far as we know, there is no specific resource which identifies the IT skills for healthcare workforce, 

but there are numerous resources that include IT skills among the general skills that different 

proficiencies of healthcare workforce should have. 

¢ƘŜǊŜ ƛǎ ŀƴ ƻƴƎƻƛƴƎ ŜŦŦƻǊǘ ŦǊƻƳ ǘƘŜ ά9¦-¦{ ŜIŜŀƭǘƘ /ƻƻǇŜǊŀǘƛƻƴ LƴƛǘƛŀǘƛǾŜέ ²ƻǊƪŦƻǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ 

Work Group in which individuals and organizations across the two sides of the Atlantic aiming to 

identify role based competencies and skills for the healthcare workforce [21].  

Frameworks like the European Qualifications Framework for lifelong learning (EQF) [22] concerns 

eight reference levels describing what a learner knows, understands and is able to do ς 'learning 

outcomes'. EQF is a tool based on learning outcomes rather than on the duration of studies. The 

main reference level descriptors are: skills, competences and knowledge. Based on EQF, each 

European country develops its national qualification framework. The European e-Competence 

Framework (e-CF) is a reference framework of 40 ICT competences and could act as a well formed 

example for the description of the IT skills for the healthcare workforce [23].  However the EQF, the 

e-CF as well as the Australian Qualification Framework[24] are not targeting at the healthcare 

workforce, but the health informaticians are included.  

International Medical Informatics Association (IMIA) [25], American Health Information Management 

Association (AHIMA) and American Medical Informatics Association (AMIA) provided a list of skills 

and competences, but they focus to health informaticians or to skills related to EHR [26] [27] . The 

ά¦Y IŜŀƭǘƘ LƴŦƻǊƳŀǘƛŎǎ /ŀǊŜŜǊ CǊŀƳŜǿƻǊƪέ [28]  is focusing also at the same healthcare workforce 

role, while the U.S. Department of Labour has released an Electronic Health Records (EHR) 

Competency Model which covers competences regarding EHR [29]. 

Different type of resources could provide an IT skills registry and those include: 

Competency Models and Frameworks, Certifications, Education Program 

Models, Skills Standard, Skills map, Career Lattice, Assessment, Curriculum 

Model and Apprenticeship. Some of those resources come from academia, while 

other comes from industry. 

 



D2.1 White Paper - Recommendation policies on Medical Education Informatics for healthcare 

workforce in the EU and USA and cooperation opportunities   

 

21/69 CAMEI Project  FP7-ICT -2013-10 

Concluding there are a few 

frameworks/efforts for IT 

competences that can be used for 

the healthcare workforce. All of 

them are cross countries efforts that 

could lead to a common EU-US 

competence framework for 

healthcare workforce 

Frameworks focused on healthcare workforce skills and competencies but not specific in IT skills 

include the Workforce Competencies for Patient-Centered Health Care Delivery through Health IT 

[30], NHS Knowledge and Skills Framework [31], Public Health Skills and Career Framework (PHSCF) 

[32]. Assessments description like the Texas Health Information Technology Employer Needs 

Assessments [33] could also show a list of required IT skills for healthcare workforce. 

  

Those efforts include: 

European e-Competence Framework 

The European e-Competence Framework despite the fact that is not focusing on the total healthcare 

workforce could provide the basis for a common framework between EU and US for IT competences 

in the healthcare workforce. A description is provided in the website of European e-Competence 

Framework (http://www.ecompetences.eu) 

 

The American Health Information Management Association (AHIMA) Career Map  

The American Health Information Management Association (AHIMA) released a Career Map for 

health Informaticians. Professions are divided according to the seniority level and to the type family 

they belong. Competences for each profession are depicted, as well as competences needed for 

promotion to another profession. 
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The  EU-¦{ ŜIŜŀƭǘƘ /ƻƻǇŜǊŀǘƛƻƴ LƴƛǘƛŀǘƛǾŜέ ²ƻǊƪŦƻǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ ²ƻǊƪ DǊƻǳǇέ   

EU-¦{ ŜIŜŀƭǘƘ /ƻƻǇŜǊŀǘƛƻƴ LƴƛǘƛŀǘƛǾŜέ ²ƻǊƪŦƻǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ ²ƻǊƪ DǊƻǳpέ arrived as an action 

ƻŦ ǘƘŜ άaŜƳƻǊŀƴŘǳƳ ƻŦ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ōŜǘǿŜŜƴ 9¦ ŀƴŘ ¦{έ[19] ŀƴŘ ǘƘŜ ά¢ǊŀƴǎŀǘƭŀƴǘƛŎ 

ŜIŜŀƭǘƘκƘŜŀƭǘƘ L¢ /ƻƻǇŜǊŀǘƛƻƴ wƻŀŘƳŀǇέ [20]. The effort of the Workforce Development Work 

Group focuses on: creation of strategies for the development of a proficient health IT workforce and 

assuring healthcare, public health and allied professional work forces have the technology skills 

needed to enhance their professional experience and performance with eHealth/Health IT. 

 

Additional information about this topic can be found in Annex IV. 

2.7. SWOT analysis of educational programmes for the provision of IT 

skills 

 

The CAMEI consortium performed a SWOT analysis of educational programmes for the provision of IT 

skills considering the views of the four main target groups previously identified: EU-US Health Policy 

Makers, EU-US Education Policy Makers, the healthcare workforce, and the IT researchers on the 

health field. Main bullet points are summarised in the following table: 
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Strengths 

- Teachers with a vast knowledge and expertise in the field 

- Awareness and willingness from stakeholders to participate in those initiatives 

and provide feedback for improvement 

- Multi -disciplinary teams are involved in fostering the IT skills training of 

healthcare workforce 

- There exist widely available technologies that allow for continuing professional 

development (CPD) or life-long learning (LLL) 

- There exist attractive tools and environments for setting CPD and LLL courses 

- These environments can be used both for content as well as IT skill building 

- The existence of standards to describe training activities and resources enhances 

the overall interoperability of resources and content 

- Academic institutes and professional societies are interested in quality training 

Weaknesses 

- Most of the programmes are focused on a single topic (what is not so bad) but 

without showing or taking into consideration the whole picture. 

- Lack of a common language 

- IT skills demands are changing, so there is a need for fast adaptation and fine-

tuning of any existing programmes. Material needs to be updated periodically 

- There is a lack of human power and resources to maintain updates 

- Lack of uniform policies when it comes to CPD of different professional groups 

in healthcare 

- High level management of healthcare structures/units do not always give priority 

to training their workforce in IT skills  

- Quality stamps are not widely available on all aspects of IT training for 

healthcare 

Opportunities 

- Establishing accreditation standards that require competencies in IT skills for 

healthcare workforce, and related areas will help facilitate inter-professional 

education among health care providers 
- Time for dissemination and awareness activities concerning competencies and 

white books regarding this topic 
- Marketing activities 
- Assessment to make personalised education based on existing/previous modules 
- Open Education becomes more widely accepted as the norm; it will prove very 

useful in the time course with respect to EU-US related activities in healthcare IT 

skill provision 
- The use of open educational repositories facilitates the exchange and repurposing 

of educational material 
- Content curation could be effectively and efficiently utilised to quickly produce 

and/or expand IT skills related material at all levels 
- e-education related standards may be effectively utilised for all aspects of the 

training process (content description, competency framework description, etc.)  
- MOOCs may be utilised to cover for the global aspects of training 

Threats 

- Multiple courses and platforms attempting the same goal without a clear winner. 

- Frustration feeling to check validity of training at other territories 

- Multiple stakeholders, difficulties to reach agreements 

- Requested skills change when roles are not the same in each country for the same 

professional group (GP or nurse play different roles depending on the country) 



D2.1 White Paper - Recommendation policies on Medical Education Informatics for healthcare 

workforce in the EU and USA and cooperation opportunities   

 

24/69 CAMEI Project  FP7-ICT -2013-10 

- Gap between US and EU with regards to current state of IT skills training of 

healthcare workforce 

- Poor management structures to handle required training resources 

- Inefficient quality control mechanisms on education resources/material may 

account for poor training effects 

- Non-uniform policies among different professional groups may produce 

contradicting guidelines with respect to accreditation/qualification framework 

- Produced resources form academic/training institutions may end up as 

commercial products/services 

Table 2. SWOT analysis of educational programmes 
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Key recommendations on how USA organisations and communities can cooperate with 

EU organisations in order to empower sharing, reuse, repurposing and creation of 

educational material applied in different context and promote renewal of programmes 

are presented in this section. 

 

 

3. RECOMMENDATION S AND EXPECTED OUTCOME S 

In chapter нΦн ǿŜΩǾŜ ǊŜǇƻǊǘŜŘ ƻƴ ǘƘŜ ŎƻƻǇŜǊŀǘƛƻƴ opportunities and benefits between EU and US for 

providers of IT skills for the healthcare workforce. In this section we provide key policy 

recommendations on how US organisations and communities can cooperate with EU organisations in 

order to empower sharing, reuse, repurposing and creation of educational material applied in 

different context and promote renewal of programmes. We also map and prioritise the respective 

joint actions related to ICT market segments in both EU and US that show significant exploitation 

potential for training healthcare workforce on IT. 

3.1. Key policy recommendations 

The underlying challenge that is addressed is the necessity to improve the health services offered by 

a wide range of health care professionals. There are also a number of barriers that hamper the wider 

uptake of eHealth including the lack of awareness of, and confidence in eHealth among healthcare 

workforce. 

Key recommendations related to technology standards 

- Pooling of expertise and resources is strongly recommended as work on standards is often 

replicated and efforts fragmented which limits their impacts. 

- Develop a joint strategic framework for technology standards in healthcare education that 

would allow a systematic tracking of healthcare workers IT skills achievements, access 

learning opportunities and measure improvements. 

- Build and/or leverage joint systems that implement standards 

Key recommendations related to strategic R&D 

- Prioritize joint policy and action plan development rather than solely post-hoc 

benchmarking actions ς expand the transatlantic common policy framework 

- Develop a regularly updated joint IT skills registry for healthcare workforce 

- Develop a common approach for certification of IT skills for healthcare workforce 

- Develop a common approach for accreditation of organizations that provide 

education/training 

- Actively promote the involvement of US partners in the upcoming EC funding calls 
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Mapping and prioritization of the respective market segments in both EU and USA that 

show significant exploitation potential for training healthcare workforce on IT is needed. 

Key recommendation related to the educational activities 

- Promote Open and Flexible Education models and initiatives such as MOOCs, Open 

Education Europe 

- Harmonize the regulatory guidelines for how IT skills programmes are financed 

3.2. Prioritization of market segments that show significant exploitation 

potential for training healthcare workforce 

 

 

Mapping and prioritization of the respective market segments in both EU and US that show 

significant exploitation potential for training healthcare workforce on IT is needed. 

This aim of this action is to provide effective and efficient ways of boosting knowledge and provide IT 

skills to healthcare workforce of EU and US. Exploitation potential is related to the segments ability 

to boost the acquisition of new knowledge in respect of the implementation of eHealth systems in 

practice. The aim of the presented market segments is to create a prominent base of cooperation 

where mutual benefits can be generated for both regions. 

Market Segment 1: Technology standards in healthcare education 

There is strong tradition for developing standards both at the EU and US. Collaboration between 

those communities exists and, if further developed and steered, would create an excellent self-

sustained joint collaboration with increased implementation impact. Ongoing joint initiatives such as 

ǘƘŜ ά9¦-¦{ ŜIŜŀƭǘƘ /ƻƻǇŜǊŀǘƛƻƴ LƴƛǘƛŀǘƛǾŜέ ǎƘƻǳƭŘ ŎƻƴǘƛƴǳŜ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ƛƴǇǳǘ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ 

stakeholders encouraged. Technology standards is a market segment that would have an influence 

and effect at all levels of an educational ecosystem ς from the compliance of the technology in use to 

the way data is shared, reused and repurposed; to finally the manner healthcare workers learning 

achievements are tracked and assessed. 
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Figure 3. Overview of a technology standard ecosystem from the Medbiquitous consortium that can be 

considered as the basis for future work (http://medbiq.org/) 

 

Market Segment 2: Strategic Research and Innovation 

Strategic research and innovation includes aspects such as policymaking, defining IT skill 

qualifications and ensuring that accreditation programmes are in place. 

The EU and US are actively addressing the needs for an adequate workforce both in numbers and 

with the right skills and competences. Shared approaches are the identification of challenges and 

opportunities on providing IT skills for healthcare workforce, development of policies on IT skills for 

healthcare workforce and through funding of relevant research. Both the ECs action plan for the EU 

health workforce and USs federal health IT strategic plan are expressions of such ambitions. 

The aim of the ongoing ά9¦-¦{ ŜIŜŀƭǘƘ /ƻƻǇŜǊŀǘƛƻƴ LƴƛǘƛŀǘƛǾŜέ ²ƻǊƪŦƻǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ ²ƻǊƪ DǊƻǳǇ 

to identify role based competencies and skills for the healthcare workforce1. The group already bring 

together EU and US initiatives. ExtendƛƴƎ ǘƘŜƛǊ ǿƻǊƪ ǘƻ ŜƴŎƻƳǇŀǎǎ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ŀƴ ƻƴƭƛƴŜ άƭƛǾŜέ 

registry for IT skills of healthcare workforce is a feasible area of further exploration. 

Incentives from EU also exist. In the European Commission eHealth Action Plan 2012-2020 - 

Innovative healthcare for the 21st century states that from 2013 the Commission shall promote 

policy inclusions on eHealth at a global level to foster interoperability, the use of international 

standards, develop ICT skills, compare evidence of the effectiveness of eHealth, and promote 

ecosystems of innovation in eHealth. Several EC funding open to partners from US were identified 

and could function as a shared based for strategic R&D projects (se 2.2.1.4).  

                                                           

1 άΨ9¦-¦{ ŜIŜŀƭǘƘ /ƻƻǇŜǊŀǘƛƻƴ LƴƛǘƛŀǘƛǾŜΩ ²ƻǊƪŦƻǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ ²ƻǊƪ DǊƻǳǇΦέΦ !ǾŀƛƭŀōƭŜΥ 

http://wiki.siframework.org/Workforce+Development+Work+Group. 
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Accreditation is a strong driver but remains at its infancy both in the EC and US. Sharing the 

knowledge and the investment would create a standard. 

Market Segment 3: IT skills training programmes 

Education in general and more specifically healthcare education is crucial to meet the new demands 

of health care and there it is essential to anticipate future skills needed for health professionals. The 

continuous growth of new technologies and the expansion of eHealth call for a lifelong, flexible and 

scalable educational system.  

EC and US have funded several projects that investigated methods for sharing educational content. A 

joint enterprise would create a sustainable high quality educational offering. Furthermore both the 

EC and the US have started to invest in open education (such as MOOC). This is an area both parties 

ƘŀǾŜ ŦƭŀƎƎŜŘ ŀǎ ǎǘǊŀǘŜƎƛŎ ŀƴŘ ǿƘŜǊŜ ǿŜΩǾŜ ƴƻǘŜŘ ǎƛƳƛƭŀǊ ǇǊƛƻǊƛǘƛŜǎ ƛƴ ǘƘŜ ƘŜŀƭǘƘŎŀǊŜ ŜŘǳŎŀǘƛƻƴΦ 

The most common method of financing IT skills programmes is usually a mix of public-

public/European or national as there is considerable public funding of skills training programmes 

conducted in partnership with academic institutions/universities[34]. 

On the other hand, the US government relies to the extent possible, on private markets to 

accomplish important societal objectives, acting to correct market failures when necessary through 

open and transparent governmental policies [35].  

Aligning these funding approaches for transatlantic cooperation in the sector of IT healthcare skill 

building is a significant challenge. Through official European delegates there is also an expressed 

declaration that eHealth is an important lever for job creation and growth stimulation. In order to 

utilize this leverage, it is imperative that best ideas are open to the most people possible. Before 

specifics, however, it has been expressed that a crucial prerequisite is the deepening of the trade ties 

between EU and the US, tackling the more complex obstacles to international trade. After that a 

second necessary step is the harmonizing of regulatory guidelines in order to be able to collaborate 

on joint initiatives from a zero base [2].  

 

3.3. Expected outcomes 

 

Based on the previous recommendations, the CAMEI consortium, with the feedback from different 

interested stakeholders has drafted a table of expected outcomes. This list is not exhaustive and will 

be considerably enhanced during the CAMEI lifecycle, being one of the outputs from D4.2 that will be 

tested again with experts in conferences and during the CAMEI summer schools this June 2015 in 

Thessaloniki. Some of these outcomes involve more than one target group. 
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Target group Expected outcomes 

EU-US Health Policy 

Makers 

Development of a new framework for the governance of IT skills for the 

healthcare workforce 

Identification of barriers for the mobility of IT skilled healthcare workforce 

between EU-US 

Promotion of  on online training tools as well as in house training, Open and 

Flexible Education models and initiatives such as MOOCs or Open 

Education Europe in the health field 

Involvement of US partners in the upcoming related EC funding calls and 

viceversa 

Pool of common shared knowledge and resources  

International accreditation system for Medical Education Informatics 

programmes 

A joint policy and a prioritised action plan development 

A common approach for IT skills registry and certification for healthcare 

workforce 

EU-US Education 

Policy Makers 

Recognition of eHealth/Health IT as speciality 

Identification of IT competences needed at international level, allow 

recognition of competences beyond frontiers, create of competency 

framework 

Specific training programmes 

Harmonization of the regulatory guidelines for how IT skills programmes 

are financed 

Promotion of  on online training tools as well as in house training, Open and 

Flexible Education models and initiatives such as MOOCs or Open 

Education Europe in the health field 

Pool of common shared knowledge and resources  

International accreditation system for Medical Education Informatics 

programmes 

A joint policy and a prioritised action plan development 

A common approach for IT skills registry and certification for healthcare 

workforce 

 

Healthcare workforce 
Development of a new framework for the governance of IT skills for the 

healthcare workforce 

Inclusion of healthcare professionals in the development process of the ICT-

solutions 

Pool of common shared knowledge and resources  

Involvement of healthcare professionals for the definition of an 

International accreditation system for Medical Education Informatics 

programmes 

IT researchers on the 

health field 

New research in the user acceptance of IT for healthcare workers 

Development of a framework for a social semantic registry of IT skills for 

the healthcare workforce 
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Definition of a strategic framework for technology standards in healthcare 

education that would allow a systematic tracking of healthcare workers IT 

skills achievements, access learning opportunities and measure 

improvements. 

Table 3. Expected outcomes of D2.1 suggested activities 
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4. CONCLUSIONS 

This section concludes the main body of this White Paper - Recommendation policies on Medical 

Education Informatics for healthcare workforce in the EU and US and cooperation opportunities, 

followed by a set of annexes for those readers interested in approaching deeper to specific topics. 

This is a live document that will be periodically updated and this is not the end, but the starting point 

to enhance the Medical Educational Informatics for the healthcare workforce. This challenge will take 

years and coordination efforts across the Atlantic but we hope this document serves a basis for the 

different target groups in order to deal with the partial challenges but taking into account the final 

common goal: to have a healthcare workforce in the EU-US well and commonly formed and 

accredited from an IT perspective. 

To conclude, a review of the WP2 and by extension White Paper goals is performed. 

ω Identify common challenges and opportunities on providing IT skills for healthcare workforce 

 The common challenges and opportunities have been identified. Section 1 and mainly 

Section 2 raised the real needs in the heal field and showed the potential return of investment if 

proper policies for the provision of IT skills for healthcare workforce are drawn and supported. To 

complete the picture, Annex IV collects the major socio-economic factors and trends for IT skills 

education for the healthcare workforce in the EU and US, providing a complementary view. 

ω Assess the cooperation potential among the EU and US [2] 

 This goal has been achieved with the state of the art about the education of IT skills for the 

healthcare workforce, analysing potential cooperation between EU and US, and elaborating a SWOT 

analysis about this specific topic. 

ω Benchmark in detail policy priorities of US on IT skills for Healthcare workforce and research sub-

areas with those of EU (i2010, FP7-ICT strategic priorities, Horizon 2020) 

 Being addressed and summarised in section 2, Annex I has been specifically elaborated with 

such purpose, analysis programmes for the provision of IT skills across EU and US. Therefore, Annex I 

includes specific subsections about policies and priorities, existing programmes, and funding and 

delivery. 

ω Identify the means and the guidelines of sharing, re-using, and repurposing technologies of new 

educational material and programs for IT-skilled workforce in healthcare applied in the different 

context, different languages and cultures in the EU and US. 

 Once that the challenge of a healthcare workforce in the EU-US well and commonly formed 

and accredited from an IT perspective has been accepted and policies are pushing in this direction, a 

clear approach is needed to invest huge amounts of money when a lot of content and technologies 

are already available to deal with that. This is a second challenge that has been also approached in 

the main section of the White Paper; additionally, Annex III, showing a framework for a social 
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semantic registry of IT skills and Annex V, where frameworks for IT competences and further 

accreditations systems are described, can serve as tools in this second challenge. 

ω Locate a prominent base of cooperation where mutual benefits can be generated for both 

regions 

Both regions understand that the use of Open Educational tools can act as main driver for 

cooperation. Recommendations have been also formulated considering this ecosystem, and the 

Transatlantic cooperation with existing platforms and entities like the EU-US eHealth Cooperation 

Initiative έ ²ƻǊƪŦƻǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ ²ƻǊƪ DǊƻǳǇέ, AHIMA, IMIA, AMIA shows that all the regions are 

aware about those common benefits. 
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5. ANNEX I: ANALYSIS OF  PROGRAMMES FOR PROVI DING IT 

SKILLS ACROSS EU AND US 

This annex summarises preliminary findings of the project and provides some insights into how EU 

Member States and the US are providing training for their medical workforce in the wide thematic 

area of IT skills. A description of the available context, including policy, funding arrangements, 

background situation, such as delivery methods and delivered skill sets, on both national and 

supranational level is outlined for both EU and the US. After that we review specific, critical, 

implemented initiatives for both US and EU states and nations respectively, followed by a critical 

discussion of emerging directions for the future. 

5.1. Policy and Governance 

The European Commission has acknowledged the challenge in meeting healthcare demands by 

adopting skill needs for health professionals. In relation to technologies, the Action Plan for the EU 

Health Workforce (2012) [36] indicates that the growth of new technologies, medical appliances and 

diagnostic techniques, as well as the expansion of eHealth and telemedicine/telemonitoring is 

leading to a new form of healthcare delivery which requires technical and e-skills. Member States are 

prompted to adjust their education and training curricula in order to equip people with the required 

skills for the future healthcare sector. However, such changes require increased coordination 

between training providers and employment. The EU has undertaken several actions, such as EU 

skills council in the area of nursing and care, pilot health care assistants expert network and database 

and Joint Action on Health Workforce Planning and Forecasting in order to develop European 

guidelines on forecasting methodologies and analyse future skill needs in the healthcare sector [16]. 

The US federal government has also acknowledged the demand for adopting IT for meaningful skill 

building in healthcare. Towards that end it conceptualized a general Federal Health IT Strategic Plan 

[37] with five specific goals/axes: Federal Health IT Strategic Plan Goals: I Achieve Adoption and 

Information Exchange through Meaningful Use of Health IT, II Improve Care, Improve Population 

Health, and Reduce Health Care Costs through the Use of Health IT, III Inspire Confidence and Trust in 

Health IT IV Empower Individuals with Health IT to Improve their Health and the Health Care System 

V Achieve Rapid Learning and Technological Advancement. In that strategic plan while the focus is on 

the proliferation of the electronic health record, several strategies are aligned towards 

standardization and IT skill building both for healthcare professionals and healthcare consumers. 

In the context of such significant interest and in the spirit of cooperation between EU and the US as 

strategic first world partners, there are initiatives [38] that reveal common ground in the efforts 

towards IT skill building in healthcare. These endeavours produced a set of common priorities that 

could be identified as the common goals for a transatlantic common policy framework. Specifically: 

¶ A first priority is the establishment of the shared building blocks that would support 

interoperability for a few use-cases that can be broadly expanded. This first building block 

concerns terminology and the exchanging of information between systems. 

¶ A second priority is to use the relevant technology to empower patients and citizens towards 

gaining access to information regarding them, while not solely focusing on technology, but 

mainly on the aforementioned empowerment that technology provides to the people. This is 

a process that needs to bring patients at the centre of the healthcare system (or eHealth) 
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and see them not as consumers of healthcare but as partners even in the formulation of 

policies. 

¶ A third priority/goal is aimed both at increasing participation of the public and second 

fostering ideas that would retain the workforce in the face of the introduction of new 

technologies with the required paradigm shifting in established work habits. 

In light of these priorities it becomes apparent, as it is an expressed, specific goal in the 

aforementioned ad hoc policy framework, that IT skill building in the health sector is a significant 

area of EU-US collaboration, a notion that is supported from several funding initiatives across both 

parties. 

5.2. EU-US programmes so far 

In Europe, during FP7, there have been specific programme objectives for strengthening the EU-US 

collaboration. Namely: 

¶ IT skills for healthcare workforce 

¶ Interoperability of patient summary between EU and US and 

¶ Interoperability  

 

Thus, in the recent past, there have been several EU initiatives supporting the EU-US process. These 

are documented in the following projects: 

¶ The epSOS project, which has developed an interoperability framework which will serve as a 

basis for the EU-US roadmap 

¶ The eHealth Governance initiative, which is composed of member states and various 

stakeholders in order to establish a governance structure for eHealth within Europe 

¶ SemanticHealthNet, which is a network of excellence composed of academia, SDOs and 

other stakeholders to define a governance structure for semantic interoperability in Europe 

¶ Antilope, a thematic network supporting the adoption and testing of existing eHealth 

standards and specifications 

¶ Other EU semantic interoperability projects including eContentPlus projects like for example 

mEducator, which despite the indirect involvement of US partners, it nevertheless produced 

good enough practices where EU-US collaboration on healthcare IT skills may be based upon. 

More recent EU-US activity in this domain is marked with two EU support actions (resulting FP7 ICT 

Call 10) which were launched in the past few months. CAMEI is obviously one of them (which 

addresses digital skills for the healthcare workforce), but it is also the TRILLIUM BRIDGE project 

which focuses on international interoperability of EHRs. More specifically, it attempts to extend the 

European Patient Summaries and Meaningful Use II, Transitions of Care in the United States to 

establish an interoperability bridge that will benefit EU and US citizens alike, advancing eHealth 

innovation and contributing to the triple win: quality care, sustainability and economic growth [39]. 

 

5.3. Funding and Delivery 

The most common method of financing IT skills programmes is usually a mix of public-

public/European or national as there is considerable public funding of skills training programmes 

conducted in partnership with academic institutions/universities. 
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hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ ¦{ ƎƻǾŜǊƴƳŜƴǘ ŘŜŎƭŀǊŜǎ ƛǘǎ ŜȄǇǊŜǎǎŜŘ ǊƻƭŜ ŀǎ ŀ άǿƻǊǘƘȅ ǎǘŜǿŀǊŘ ƻŦ ǘƘŜ 

ŎƻǳƴǘǊȅΩǎ ƳƻƴŜȅ ŀƴŘ ǘǊǳǎǘΦέ Lƴ ǘƘŀǘ ŎŀǇŀŎƛǘȅΣ ƛǘ ŀƛƳǎ ǘƻ ǳǎŜ ƛǘǎ ǊŜǎƻǳǊŎŜǎ ƧǳŘƛŎƛƻǳǎƭȅ ǘƘǊƻǳƎƘ ǊŜƭƛŀƴŎŜΣ 

to the extent possible, on private markets to accomplish important societal objectives, acting to 

correct market failures when necessary through open and transparent governmental policies [37] . 

Aligning these funding approaches for transatlantic cooperation in the sector of IT healthcare skill 

building is a significant challenge. Through official European delegates there is also an expressed 

declaration that eHealth is an important lever for job creation and growth stimulation. In order to 

utilize this leverage, it is imperative that best ideas are open to the most people possible. Before 

specifics, however, it has been expressed that a crucial prerequisite is the deepening of the trade ties 

between EU and the US, tackling the more complex obstacles to international trade. After that a 

second necessary step is the harmonizing of regulatory guidelines in order to be able to collaborate 

on joint initiatives from a zero base [38]. 

 

5.4. Relevant funding opportunities for EU-US collaboration on healthcare 

IT  

The announced Horizon 2020 programme with its International Cooperation schemes aims at: 

ω {ǘǊŜƴƎǘƘŜƴƛƴƎ ǘƘŜ ¦ƴƛƻƴΩǎ ŜȄŎŜƭƭŜƴŎŜ ŀƴŘ ŀǘǘǊŀŎǘƛǾŜƴŜǎǎ ƛƴ ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ 

ω {ǘǊŜƴƎǘƘŜƴƛƴƎ ƛǘǎ ŜŎƻƴƻƳƛŎ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ 

ω ¢ŀŎƪƭƛƴƎ Ǝƭƻōŀƭ ǎƻŎƛŜǘŀƭ challenges 

 

H2020 is open to 3rd countries (including the US) thereby expecting: 

ω DƻƻŘ ŎŀǇŀŎƛǘȅ ƛƴ ǎŎƛŜƴŎŜΣ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ 

ω /ƭƻǎŜ ŜŎƻƴƻƳƛŎ ŀƴŘ ƎŜƻƎǊŀǇƘƛŎ ƭƛƴƪǎ 

ω DƻƻŘ ǘǊŀŎƪ ǊŜŎƻǊŘ ƻŦ ǇŀǊǘƛŎƛǇŀǘƛƻƴ 

 

The following Table provides some related information regarding likely funding opportunities in 

H2020 with respect to EU-US educational collaboration in healthcare IT. 

 

No. Call details Challenges/Objectives/scope/impact 

1 Science with and for Society 

SEAC.2.2014 - Responsible 

Research and Innovation in 

Higher Education Curricula1 

Specific challenge: This topic will raise the importance and uptake of 

Responsible Research and Innovation (RRI) in Europe and beyond, via 

the design, production and dissemination of educational material and 

curricula for use by Higher Education Institutions and other higher 

education establishments, and their incorporation into educational 

programmes for science and engineering studies. The embedding of 

RRI in curricula will help Higher Education Institutions to shape more 

responsible and responsive researchers, able to better frame their 

research in a societal context, necessary for tackling societal challenges 

more effectively and in a more transdisciplinary manner. 

2 ICT: 

ICT 20 ς 2015: Technologies 

for better human learning and 

teaching 

Specific Challenge: The development and integration of robust and fit-

for-purpose digital technologies for learning are crucial to boost the 

market for and innovation in educational technologies. This requires an 

industry-led approach in close cooperation with academia to defining 

the frameworks and interoperability requirements for the building 
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blocks of a digital ecosystem for learning (including informal learning) 

that develops and integrates tools and systems that apply e.g. adaptive 

learning, augmented cognition technologies, affective learning, 

microlearning, game-based learning and/or virtual 

environments/virtual worlds to real-life learning situations. This 

challenge also encourages public procurement of innovative solutions 

to address the needs of the digital learning ecosystem in making better 

use of educational cloud solutions, mobile technology, learning 

analytics and big data, and to facilitate the use, re-use and creation of 

learning material and new ways to educate and learn online. 

3 ICT: ICT 38 ς 2015: 

International partnership 

building and support to 

dialogues with high income 

countries 

Specific Challenge: The challenge is to provide for discussions with 

third countries on areas of common interest and to provide support to 

collaboration within the ICT research and innovation domains. 

Scope: The twofold target is: 

ωǘƻ ǎǳǇǇƻǊǘ ŘƛŀƭƻƎǳŜǎ ōŜǘǿŜŜƴ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴκǘƘŜ 9¦ ŀƴŘ 

strategic high income partner countries and regions, 

and 

ωǘƻ ŦƻǎǘŜǊ ŎƻƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ǎǘǊŀǘegic high income third country 

organisations in collaborative ICT R&D both within the EU's Framework 

Programmes (Horizon 2020) and under relevant third country 

programmes. 

Table 4. Relevant funding opportunities for EU-US collaboration on healthcare IT 

 

There exist also SME opportunities for EU-US collaboration in Horizon 2020 (Workforce/eSkills ς US 

and EU approaches to health IT). 

 

In addition, the announced Erasmus+ programme has also several likely opportunities for EU-US 

collaboration. These are presented in the following table: 

 

Relevant 

Action. 

Call details Challenges/Objectives/scope/impact 

KEY ACTION 1ς

MOBILITY OF 

INDIVIDUALS 

Joint Master Degrees: high-

level integrated 

international study 

programmes delivered by 

consortia of higher 

education institutions that 

award full degree 

scholarships to the best 

master students worldwide; 

Joint Master Degrees aim to: 

¶ foster quality improvements, innovation, excellence and 

internationalisation in HEIs; 

¶ increase the quality and the attractiveness of the 

European Higher Education Area (EHEA) and supporting 

EU external action in the higher education field, by 

offering full degree scholarships to the best Master 

students worldwide; 

¶ improve the level of competences and skills of Master 

graduates, and in particular their relevance for the 

labour market, through an increased involvement of 

employers. 

In this regard, Joint Master Degrees are expected to 
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contribute to the objectives of the Europe 2020 Strategy and 

of the Education and Training strategic framework 2020 

(ET2020), including the corresponding benchmarks 

established in those policies. JMDs will continue and 

strengthen the successful experience initiated with the 

Erasmus Mundus Master Courses (EMMCs) in raising the 

attractiveness of the EHEA worldwide and demonstrating the 

excellence and high level of integration of the joint study 

programmes delivered by European HEIs. 

KEY ACTION 2ς

COOPERATION 

FOR 

INNOVATION 

AND THE 

EXCHANGE OF 

GOOD 

PRACTICES 

Strategic Partnerships aim 

to support the 

development, transfer 

and/or implementation of 

innovative practices at 

organisational, local, 

regional, national or 

European levels 

¶ address policy objectives, challenges and needs of a 

specific field (i.e. higher education, vocational 

education and training (VET), school education, 

adult education, youth)  

¶ address policy objectives, challenges and needs 

relevant to several fields of education, training and 

youth. 

 

In addition, in line with the annual Work Programme adopted 

by the Commission, priority will be given to Strategic 

Partnerships that aim to:  

¶ foster the assessment of transversal skills and 

promote the take-up of practical entrepreneurial 

experiences in education, training and youth work; 

¶ promote the professional development of staff and 

youth workers in ICT methodologies and support the 

production and adoption of OER in diverse European 

languages; 

¶ facilitate the validation of non-formal and informal 

learning and its permeability with formal education 

pathways; 

 

KEY ACTION 2ς

COOPERATION 

FOR 

INNOVATION 

AND THE 

EXCHANGE OF 

GOOD 

PRACTICES 

Knowledge Alliances 

between higher education 

institutions and enterprises 

which aim to foster 

innovation, 

entrepreneurship, 

creativity, employability, 

knowledge exchange and/or 

multidisciplinary teaching 

and learning 

Especially with the aim to facilitate the exchange, flow and 

co-creation of knowledge. 

 

KEY ACTION 2ς

COOPERATION 

FOR 

INNOVATION 

Sector Skills Alliances 

supporting the design and 

delivery of joint vocational 

training curricula, 

Sector Skills Alliances shall aim at tackling skills gaps, 

enhancing the responsiveness of initial and continuing VET 

systems to sector-specific labour market needs and demand 

for new skills with regard to one or more occupational 
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AND THE 

EXCHANGE OF 

GOOD 

PRACTICES 

programmes and teaching 

and training methodologies, 

drawing on evidence of 

trends in a specific 

economic sector and skills 

needed in order to perform 

in one or more professional 

fields; 

profiles. 

This should be achieved by: 

-modernising VET and exploiting its potential to drive 

economic development and innovation, notably at local and 

regional levels, increasing the competitiveness of the sectors 

concerned; 

-strengthening the exchange of knowledge and practice 

between vocational education and training institutions and 

the labour market integrating work-based learning; 

-facilitating labour mobility, mutual trust and increased 

recognition of qualifications at European level within the 

sectors concerned. 

KEY ACTION 2ς

COOPERATION 

FOR 

INNOVATION 

AND THE 

EXCHANGE OF 

GOOD 

PRACTICES 

Capacity Building projects 

supporting cooperation 

with Partner Countries in 

the fields of higher 

education and youth. 

Capacity Building projects 

aim to support 

organisations/institutions 

and systems in their 

modernisation and 

internationalisation process. 

Certain mobility activities 

are supported in so far as 

they contribute to the 

objectives of the project; 

-foster cooperation and exchanges in the field of youth 

between Programme Countries and Partner Countries from 

different regions22 of the world; 

-improve the quality and recognition of youth work, non-

formal learning and volunteering in Partner Countries and 

enhance their synergies and complementarities with other 

education systems, the labour market and society; 

-foster the development, testing and launching of schemes 

and programmes of non-formal learning mobility at regional 

level (i.e. within and across regions of the world); 

-promote transnational non-formal learning mobility 

between Programme and Partner Countries, notably 

targeting young people with fewer opportunities, with a view 

to improving participants' level of competences and fostering 

their active participation in society. 

-In addition, in line with the annual Work Programme 

adopted by the Commission, priority will be given to projects 

that pursue one or more of specific priorities. 

Table 5. Erasmus opportunities for EU-US collaboration 
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6. ANNEX II: OPEN EDUCA TION AND OPEN EDUCAT IONAL 

REPOSITORIES 

6.1. Freedom and Openness in Education 

During the eighties and nineties the world had experienced the so called movement of Open Source 

Software; the well-known "GNU General Public License (GPL)" was then designed not only to ensure 

that the software produced by GNU will remain free, but to promote the production of more and 

more free software. 

With the focus on communicating authorized uses in mind, the Open Education [40]and Open 

Educational Resources (OER) movements emerged in recent times. Its aim is to respond to the needs 

of educators and students for open, adaptable resources and emphasizes the transformative 

possibilities of digitally created and distributed resources. 

Openness, therefore OERs, should offer the following three freedoms: 

¶ The freedom to study a work and apply knowledge offered from it.  

¶ The freedom to redistribute copies, in whole or in part, of a work.  

¶ The freedom to make improvements or other changes, i.e. to make adaptations, to the 

content of a work, and the freedom to release modified copies of it.  

The whole point is to give authors control over the integrity of their work and the right to be properly 

acknowledged and cited. 

6.2. Creative Commons 

 

This lead to the idea and adoption of the homonymous movement of Creative Commons licensing 

[41]. This is now the dominant licensing model in Open Education projects [42]. For example, the 

mEducator project (www.meducator.net), which advocated an initiative aimed at deeper impact on 

learning, has adopted this licensing model as a best practice and it has exploited it in the relevant 

release of its Best Practice Recommendations. It builds on Open Educational Resources (OER), to 

create a global culture of learning, which is targeted at preparing people for thriving in a rapidly 

evolving, knowledge-based world.  

The Creative Commons licensing model [43]:  

-overcomes the ǊƛƎƛŘƛǘȅ ƻŦ ǘƘŜ ά!ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘέ ǎǘŀǘǳǎ ŀƴŘ ƛƴǘǊƻŘǳŎŜǎ ǘƘŜ ά{ƻƳŜ wƛƎƘǘǎ 

wŜǎŜǊǾŜŘέ ǎǘŀǘǳǎ ǿƘƛŎƘ ƛǎ ƛŘŜŀƭ ŦƻǊ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǇǊƻƧŜŎǘǎ ǎǳŎƘ ŀǎ 

mEducator.  

-includes terms and clauses for open distribution of content  

-is easy to use by an author or right-holder to grant permissions for any use of their works 

-has no cost 
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-is enhanced by technological elements, i.e. meta-data software code 

-is applicable to all sorts of creative works i.e. for all possible types of educational material to 

be made available through mEducator [43] 

.ǳǘ ǿƘȅ Řƻ ǿŜ ƴŜŜŘ ŀ ƭƛŎŜƴǎŜΚ [ŜƎŀƭƭȅ ǎǇŜŀƪƛƴƎΣ ŀƴȅ άIȅōǊƛŘ ŦƻǊƳ ƻŦ 5ƛƎƛǘŀƭ [ƛōǊŀǊȅέ όǘƘŀǘ ƛǎ ώŘŀǘŀ 

and metadata, human contribution, IT] with [the aim to organize, manage, make available to (open 

access to) knowledge and information]) is confronted with the risk of violation of Copyright. One 

should be aware of the fact that: (i) (internet) Hyperlinks are considered reproductions (in some 

countries); (ii) educational material cannot be ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŦƻǊ άǇǊƛǾŀǘŜ  ǳǎŜέΤ  όƛƛƛύ  ǘƘŜǊŜ  ŀǊŜ  Ƴŀƴȅ  

underlying  legal  and  ethical  issues  that  any  project touching upon web based educational 

material should be able to study; (iv) consider the (EC) initiatives for open access[44] .  

6.3. Open Healthcare Education and OERs 

The European Commission has realised the great potential of Opening Up Education, as it seems 

from relevant press releases of DG EAC and DG Connect [34]. In Open Healthcare Education, the 

overall aim is to improve and enhance the experience of the medical learner by offering a wider 

choice of thematic areas. Empowering learners with knowledge and skills to navigate and 

meaningfully interact with open educational resources and other learners is a key challenge. Learners 

are supposed to adopt active learning styles and exploit much the principles of self-directed, 

personalised approaches within contemporary collaborative learning environments [45] [46].  

The importance of using resources and OERs in general were the subject of an Impact Study, ran 

from November 2010 to June 2011. The findings of that research, though primarily for teaching staff 

and those supporting curriculum delivery processes, are relevant here especially for those who may 

not have considered the potential value of OER in the EU-US collaboration context. The likely role of 

open licenses and content pools that can be given the label of "OER" varies and it much depends 

ǳǇƻƴ Ƙƻǿ ǇǳōƭƛŎ ƻǊ ΨƻǇŜƴΩ ǘƘŜǎŜ ŀǊŜΦ Lǘ ƛǎ ŎƭŜŀǊ ǘƘƻǳƎƘΣ ǘƘŀǘ ƻǇŜƴ ƭƛŎŜƴǎƛƴƎ ƳŀƪŜǎ ǘƘŜ ǊŜǳǎŜ ŀƴŘ 

ǊŜǇǳǊǇƻǎƛƴƎ ƻŦ ƻƴƭƛƴŜ ǊŜǎƻǳǊŎŜǎ ōƻǘƘ ǎƛƳǇƭŜǊ ŀƴŘ ΨǎŀŦŜǊΩ[47].  

The mEducator project run from 2009 until 2012 (www.meducator.net). It was a project which 

harnessed contemporary sharing and semantic web features that offer a much improved continuous 

educational experience. Meducator produced a relevant metadata scheme for educational material 

sharing which contains properties that describe not only the resource itself but also the educational 

aspects (such as educational objectives, learning outcomes, pedagogical models, assessment 

methods) and is related to controlled vocabularies. Different sharing platforms, i.e. OERs have been 

developed, mainly through two routes/frameworks: 

¶ A sharing platform linked to isolated Learning Management Systems of Medical Schools 

across Europe using mashups, providing also advanced web2.0 tools and social networking 

functionalities 

¶ Sharing platform using the Semantic Web and its most recent development, the Linked Data 

approach: LCMSs of Medical Schools and Institutions around the globe and repositories from 

different physical locations, having heterogeneous access interfaces (SOAP services or 

SPARQL end points) can be connected in a single access point for user content sharing.    
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For demonstration purposes we provide an example of the one of the OERs and content sharing 

platforms developed mEducator, referring to the 2nd bullet above. The following figures provide 

some glimpses into one of these platforms, namely, mEducator3.0/MELINA+ [48][49] [44]. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 

 

Figure 5. Different aspects of functional screens in the mEducator3.0/MELINA+ platform 

(www.meducator3.net/melinaplus)  that allow improved search and retrieval of educational resources, in 

an enhanced collaborative way and by combining features of web 

 
 

 

Figure 4. The environment of the mEducator3.0/MELINA+ platform, freely available at: 

www.meducator3.net/melinaplus may be used healthcare IT professionals to collaborate, share 

and run continuous education sessions. 
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Figure 6. Collaborative (web2.0) features of the mEducator3.0/MELINA+ platform 

 

6.4. Massive Open Online Courses (MOOCs) 

 

Massive Open Online Courses (MOOCs) have attracted significant attention in recent years from the 

eLearning community. MOOCs are courses that allow any number of students (up to 100,000s in 

some cases) and are delivered online through an online community. The learners can control where, 

what, how, with whom they learn. The creation of such endeavors constitutes new challenges of 

creating, organizing and reviewing this type of educational resource, and at the same time the 

delivery of such course gives a new meaning to open educational resources. The hugely successful 

Artificial Intelligence course from Stanford University (https://www.ai-class.com/) established the 

bar and many others are now imitating. Healthcare is generally a conservative market when it comes 

to new learning technologies but there are opportunities for innovation here too. MOOCs can offer 

large organisations (such as the NHS) a cost-effective way to engage learners and publicise e-learning 

content. 

As relevant to CAMEI example of a MOOC is that in health informatics, offered through the Health 

Informatics Forum MOOC (http://www.healthinformaticsforum.com/MOOC), an online course that 

caters for the 6,000 members of the Health Informatics Forum and uses online lectures developed 

through a $10 million grant from the Office of the National Coordinator in the US that was 

distributed to 5 US universities. The MOOC uses this Open Access, Creative Commons licensed 

content, and mixes it with online discussions and social networking to create a collaborative learning 

environment [50].  

A list of MOOCs which might be useful for CAMEI and its aims in fostering EU-US collaboration for 

healthcare IT education is provided in section 2.2.3.6 "MOOC related programs". 
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6.5. WHO programmes on education and production of health workers 

 

Electronic Health initiatives at WHO are co-ordinated by its eHealth unit which works with partners 

at the global, regional and country level to promote and strengthen the use of information and 

communication technologies in health development, from applications in the field to global 

governance. The unit is based in the Department of Knowledge Ethics and Research in the cluster of 

Health Systems and Innovation. 

WHO's work in eHealth includes programmes and projects in areas such as policy and governance, 

standardization and interoperability, research and global surveys, eLearning and capacity building, 

networking and South-to-South collaboration, as well as eHealth applications. 

The following table presents some of these programmes that might be relevant for the EU-US case 

too. 

 

Programmes and projects Global Observatory for eHealth 

Global Observatory for eHealth [51] The Global Observatory for eHealth works to improve 
health by providing Member States with strategic 
information on effective practices in eHealth. 

Health Academy [52] The Health Academy aims to improve knowledge 
about good health through the use of eLearning. In 
particular, it targets school-age children aged 12-18 
through multi-media presentation of its health 
content. 

WHO eLearning resources for health workforce 
training [53] 

Compendium of online and CD-ROM eLearning 
resources, available for download and by order. The 
list also includes blended learning degree 
programmes available through our partner 
institutions. 

Governance - Health internet [54] eHealth Governance is concerned with eHealth 
services and the health Internet, which are changing 
the context of health information privacy, security 
and safety in the networked world 

National eHealth strategies [55] To support national eHealth strategy development, 
WHO is working with representatives from ministries 
of health and ICT through workshops and online 
training. With ITU, WHO has also developed a 
National eHealth Strategy Toolkit. 

¶ eHealth standards and interoperability [56] The adoption of eHealth standards is critical to the 
implementation of health care information systems, 
promoting interoperability and enabling the effective, 
consistent, and accurate exchange of data. 

 
Table 6. WHO programmes on education and production of health workers 

  

6.6.  MOOC related programs  

 

For the purpose of this research, data were gathered from multiple platforms of Massive Open 

Online Courses. In specific, we examined forty different platforms [57] and collected courses related 
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with healthcare IT skills, health IT skills, eHealth IT skills, eHealth standards and interoperability. 

Crawling each course was manually conducted by searching for one or more of the above subjects in 

course description and in the full syllabus. It is somewhat surprising that most of the health related 

courses were targeted on professionals or students, but were targeted to the average person. The 

following table contains the results of the related courses. 

 

 

Title  Short Description  Platfor
m 

Target 
group  

Last 
published  

Link  

Saving Lives 
Millions at a 
Time: Global 
Disease Control 
Policies and 
Programs  

The course frames these specific 
global health initiatives in the 
context of the origins of 
International and Global Health, the 
research to program continuum, 
concluding with a review of major 
paradigm shifts in global health 
financing, technologies and 
leadership. 

Coursera Students 2013 https://www.c our
sera.org/course/gl
obaldiseasecontrol 

Interprofession
al Healthcare 
Informatics 

This course examines the 
implications of informatics for 
practice, in nursing, public health, 
and healthcare in general. It covers 
electronic health record issues and 
relates ethical, legislative and 
political issues to health informatics. 
Students will also explore global and 
future informatics issues. 

Coursera Students / 
Professional
s 

2013 https://www.cour
sera.org/course/n
ewwayhealthcare  

Health Data 
Analytics 

This course is designed to provide 
participants with a detailed 
description of data analytics in 
healthcare. Big data in health care 
has sparked a lot of interest in 
applying large-scale data analytical 
techniques for acquiring new 
information about existing data. 

College of 
St. 
Scholastic
a 

Students / 
Professional
s 

2013 http://www.css.e
du/Graduate/Non -
Degree/Massive-
Open-Online-
Courses/Health-
Data-Analytics-
MOOC.html 

Health 
Informatics in 
the Cloud 

This course is intended to help even 
non-technically trained students gain 
basic proficiency in health 
informatics: the application of 
computing to healthcare delivery, 
public health and community-based 
clinical research. 

Coursera Students 2013 https://www.cour
sera.org/course/h
ealthinformatics  

An Introduction 
to Health 
Informatics 
Terminologies 

This Health Informatics starts with 
defining what health informatics is 
and discussing its applications with 
different information communication 
terminologies. Then it briefly looks at 
the different types of common 
health Informatics terminologies. 

Open.Mic
higan 

Students 2011 http://open.umic
h.edu/education/
med/oernetwork/i
nformatics/med/h
ealth -informatics -
terminologies/201
1/materials  

http://www.css.edu/Graduate/Non-Degree/Massive-Open-Online-Courses/Health-Data-Analytics-MOOC.html
http://www.css.edu/Graduate/Non-Degree/Massive-Open-Online-Courses/Health-Data-Analytics-MOOC.html
http://www.css.edu/Graduate/Non-Degree/Massive-Open-Online-Courses/Health-Data-Analytics-MOOC.html
http://www.css.edu/Graduate/Non-Degree/Massive-Open-Online-Courses/Health-Data-Analytics-MOOC.html
http://www.css.edu/Graduate/Non-Degree/Massive-Open-Online-Courses/Health-Data-Analytics-MOOC.html
http://www.css.edu/Graduate/Non-Degree/Massive-Open-Online-Courses/Health-Data-Analytics-MOOC.html
http://www.css.edu/Graduate/Non-Degree/Massive-Open-Online-Courses/Health-Data-Analytics-MOOC.html
https://www.coursera.org/course/healthinformatics
https://www.coursera.org/course/healthinformatics
https://www.coursera.org/course/healthinformatics
http://open.umich.edu/education/med/oernetwork/informatics/med/health-informatics-terminologies/2011/materials
http://open.umich.edu/education/med/oernetwork/informatics/med/health-informatics-terminologies/2011/materials
http://open.umich.edu/education/med/oernetwork/informatics/med/health-informatics-terminologies/2011/materials
http://open.umich.edu/education/med/oernetwork/informatics/med/health-informatics-terminologies/2011/materials
http://open.umich.edu/education/med/oernetwork/informatics/med/health-informatics-terminologies/2011/materials
http://open.umich.edu/education/med/oernetwork/informatics/med/health-informatics-terminologies/2011/materials
http://open.umich.edu/education/med/oernetwork/informatics/med/health-informatics-terminologies/2011/materials
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Finally it identifies the defined sub-
domains of health informatics and 
applications for each sub-domain 
accordingly. 

Health 
Information 
Systems to 
Improve Quality 
of Care in 
Resource-Poor 
Settings 

The goal of this course is the 
development of innovations in 
information systems for developing 
countries that will (1) translate into 
improvement in health outcomes, (2) 
strengthen the existing 
organizational infrastructure, and (3) 
create a collaborative ecosystem to 
maximize the value of these 
innovations.  

MIT Open 
Coursewar
e 

Students 2012 http://ocw.mit.ed
u/courses/health -
sciences-and-
technology/hst -
s14-health -
information -
systems-to-
improve-quality -
of-care-in-
resource-poor-
settings-spring-
2012/  

Health 
Information 
Technology 
Standards and 
Systems 
Interoperability 

The Health Information Technology 
Standards and Systems 
Interoperability course is designed to 
provide health professionals with an 
understanding of the existing health 
information technology (HIT) 
standards and HIT standardization 
processes. 

The Johns 
Hopkins 
University 

Professional
s 

2011 http://ocw.jhsph.
edu/index.cfm/go
/viewCourse/cour
se/infstandards/c
oursePage/index/  

Health 
Technology 
Assessment 

This course introduces you to Health 
Technology Assessment (HTA) as a 
concept (what it is, what it involves) 
and then takes you through the key 
stages in the HTA and decision-
making process. 

The 
University 
of 
Sheffield 

Students 2014 http://www.shef.
ac.uk/scharr/pros
pective_students/
moocs/htamooc  

Table 7. List of related MOOCs 

  

http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-s14-health-information-systems-to-improve-quality-of-care-in-resource-poor-settings-spring-2012/
http://ocw.jhsph.edu/index.cfm/go/viewCourse/course/infstandards/coursePage/index/
http://ocw.jhsph.edu/index.cfm/go/viewCourse/course/infstandards/coursePage/index/
http://ocw.jhsph.edu/index.cfm/go/viewCourse/course/infstandards/coursePage/index/
http://ocw.jhsph.edu/index.cfm/go/viewCourse/course/infstandards/coursePage/index/
http://ocw.jhsph.edu/index.cfm/go/viewCourse/course/infstandards/coursePage/index/
http://www.shef.ac.uk/scharr/prospective_students/moocs/htamooc
http://www.shef.ac.uk/scharr/prospective_students/moocs/htamooc
http://www.shef.ac.uk/scharr/prospective_students/moocs/htamooc
http://www.shef.ac.uk/scharr/prospective_students/moocs/htamooc
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7. ANNEX III: A FRAMEWO RK FOR A SOCIAL SEMA NTIC 

REGISTRY OF IT SKILL S FOR HEALTHCARE WOR KFORCE 

The healthcare workforce needs the skills to use available technologies to support care of patients. 

Information systems (from paper and pencil records to sophisticated electronic databases) are 

essential for organising and monitoring patients' responses to treatments and outcomes. 

Communication systems (from fixed line telephones to mobile devices to the internet) allow the 

exchange of information on patients with other providers, who may be in other settings or distant 

locations.  

European Commission eHealth Action Plan 2012-2020 - Innovative healthcare for the 21st century 

also states that from 2013 the Commission shall promote policy inclusions on eHealth at a global 

level to foster interoperability, the use of international standards, develop ICT skills, compare 

evidence of the effectiveness of eHealth, and promote ecosystems of innovation in eHealth. 

There are a few existing qualification frameworks and more guidelines for IT skills for healthcare 

workforce created by different organisations and entities as described in the background section. 

However, to the best of our knowledge there is no framework providing unified IT skills for 

healthcare workforce registry that can be updated and synchronized along with the new 

technological trends.  

Thus, in CAMEI we propose a framework for a social network based registry where the users 

(healthcare workforce), the institutions and the policy makers, collaboratively could shape the 

required IT skills and competences for each healthcare profession. At the same time all the 

knowledge created at the registry could be shared through semantic web and linked with existing 

silos of knowledge. 

The framework is comprised of 3 different concepts: (i) the social network concept; (ii) the skills 

input, analysis and presentation concept; and (iii) the semantic concept. 

7.1. Social and Semantic Era 

During the last decade the users are becoming more and more literate with social media techniques 

and collaborative technologies altogether. We are now in the era where users are capable of seeking 

for them in many different systems [58], from everyday life to health education [45]. 

To this extent, the World Wide Web has been changing towards linked data and semantified 

ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ƭŜŀŘ ǘƻ ǘƘŜ ά²Ŝō ƻŦ 5ŀǘŀέ [59]. A set of best practices for publishing data on the web, 

kƴƻǿƴ ŀǎ ά[ƛƴƪŜŘ 5ŀǘŀ ǇǊƛƴŎƛǇƭŜǎέ ǿas identified by Tim Berners-Lee[60]. Exchange of knowledge 

and information has been changed since then. The Linked Open Data (LOD) cloud holds an enormous 

number of triples and connects together different datasets across many disciplines. 

7.2. The Social Network Concept 

The social aspects of the concept relay to the needs of a live registry and collaborative creation 

between individuals, organisations and policy makers that are part of the healthcare workforce. 
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Those collaborators will act as three basic users which interact between them by reviewing inputs of 

other users and commenting on inserted skills for a profession and sharing their personal 

experiences in the form of case studies. Social networks actions, like the exchange of messages and 

the correlation with organisations will also exist. Another aspect of social networking is the user 

defined professions and IT skills, which would allow a common collaborative definition of all the 

existing healthcare workforce profession, but also the pairing between the professions having a 

different name across different countries. 

7.3. The Skills Input, Analysis and Presentation Concept 

In order to break the procedure of inserting IT skills in simple steps, the structure that is depicted in 

Figure 7 is followed. A list of healthcare workforce professions is depicted in there, whereby each 

profession has a list of IT skills required for it, which is further divided in three levels: Basic, 

Intermediate and Advanced. The division in 3 categories is made according to the skills themselves. 

Basic skills (B-Skills) include basic IT skills that can be found across most of the healthcare workforce 

professions, while the Intermediate skills (I-Skills) list contains the skills that are more complex and 

are not met in all the professions. The Advanced skills (A-Skills) list consists of high level IT skills, 

which only specific healthcare professions should have. This distinction between skills will allow the 

easier identification of commonalities on IT skills between different healthcare professions. 

The Framework proposes a two level analysis of the IT skills inserted by users ( Figure 7). First is the 

automatic categorization of the IT skills that match with the insertion of IT skills from previous users 

όŀƪŀ άǎƪƛƭƭǎ ƳŀǘŎƘ ǊŀǘŜέύΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ŀ ǳǎŜǊ ŜƴǘŜǊǎ {ƪƛƭƭ-1 into a profession, the framework will 

provide a matching percentage of the skill with the amount of previous insertion of users of this skill. 

So if 80% of the user has inserted the same skill in the specific profession then the skill will 

automatically remain in the profession. If the percentage of users which support that this skill 

belongs to that profession is less than 80%, then a review by the community is required.  

So, the second level of IT skills analysis follows the aforementioned review of the skills by the 

community of users. According to the matching percentage of the skill, a Minor, Middle or Major 

Review is required by the community. The different levels of Review show the required amount of 

change of opinion by the community that are related with this profession. All the specific profession 

community members will be called to vote whether this skill has to be included or not. The different 

levels of Review also prioritize and sort the selection process from minor review of IT skills-first to 

major review of IT skills-last. 

The "Presentation of Results" component of this concept will depict the results for each profession. 

All the skills with a match rate over 80% will be included directly to the IT skills of the profession. The 

ǎƪƛƭƭǎ ǿƛǘƘ ƳŀǘŎƘ ǊŀǘŜ ōŜǘǿŜŜƴ рл҈ ŀƴŘ ул҈ ǿƛƭƭ ōŜ ŘŜǇƛŎǘŜŘ ŀǎ ά/ƻƳƳƻƴ !ŘŘƛǘƛƻƴŀƭ tǊƻŦŜǎǎƛƻƴ 

{ƪƛƭƭǎέΣ ǿƘƛƭŜ ǘƘŜ ǎƪƛƭƭǎ ǿƛǘƘ ƳŀǘŎƘ ǊŀǘŜ ōŜǘǿŜŜƴ нл҈ ŀƴŘ рл҈ ǿƛƭƭ ōŜ ŘŜǇƛŎǘŜŘ ŀǎ ά{ŜƳƛ /ƻƳƳƻƴ 

!ŘŘƛǘƛƻƴŀƭ tǊƻŦŜǎǎƛƻƴ {ƪƛƭƭǎέΦ !ǎ άwŀǊŜ !ŘŘƛǘƛƻƴŀƭ tǊƻŦŜǎǎƛƻƴ {ƪƛƭƭǎέ ǘƘŜ ǎƪƛƭƭǎ ǿƛǘƘ ŀ ƳŀǘŎƘ ǊŀǘŜ ƻŦ ƭŜǎǎ 

than 20% will be depicted. As each IT skill will belong to a specific level (Basic, Intermediate, 

Advanced), the provision of the skill in this level will occur. The "Presentation of Results" component 

ǿƛƭƭ ōŜ ŀ ƭƛǾŜ ǊŜƎƛǎǘǊȅΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ƳƻŘƛŦƛŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǳǎŜǊǎΩ ŘŜŎƛǎƛƻƴ ƻŦ ƛƴŎƭǳǎƛƻƴ ƻǊ ŜȄŎƭǳǎƛƻƴ 

of IT skills from the healthcare workforce professions.  
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Figure 7. Abstract notions of the IT skills Registry. 

7.4. The Semantic Concept 

The Semantic Concept is comprised of: (i) an ontology that describes the IT skills and their 

connections with the different healthcare professions in order to provide a coherent structure of IT 

skills for healthcare workforce depiction; (ii) a SPARQL endpoint in order to make available all the 

registry information to all interest parties; and (iii) links with Linked Open Data cloud Datasets in 

order to enable the connectivity of information that exists in the registry. 

7.5. The framework for a Social Semantic Registry of IT skills for 

healthcare workforce expansion 

However, this framework has got the fundamental limitations of any social network. Although 

participation of the users (individuals, organisations, policy makers) is the key to its successful 

implementation, and a key element for creating any registry of IT skills for healthcare workforce, it 
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suffers from "validity cross-ŎƘŜŎƪǎϦΦ ¢ƻ ǘƘƛǎ ŜȄǘŜƴǘΣ ǘƘŜ άŘǳƳƳȅέ Řŀǘŀ ǘƘŀǘ ŜŀŎƘ ǳǎŜǊ Ƴŀȅ ŜƴǘŜǊ 

could create a non-valid registry. The review processes that exists in this framework, obviously 

decreases this possibility. Despite the fact that the technologies that this framework will use are not 

new, their combination for a creation of a social semantic registry is nevertheless innovative, since it 

allows both the collaborative creation of a registry and the sharing of the created knowledge. 

A detailed determination of the ontology describing the IT skills needed with respect to existing 

standards and further expansion to include the competencies associated with the skills should be 

ŦƻǊŜǎŜŜƴΦ ¢ƘŜ ŦǳǘǳǊŜ ŀŎǘƛƻƴǎ ǎƘƻǳƭŘ ŀƭǎƻ ƛƴŎƭǳŘŜ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ άǎƪƛƭƭǎ ƳŀǘŎƘ ǊŀǘŜέ 

percentages, which will result through the actual use of the system. Advances of social and semantic 

ǿŜō ǿƛƭƭ ŦƻǎǘŜǊ ǘƘŜ ǊŜŎƻǊŘ ƻŦ L¢ ǎƪƛƭƭǎ ŦƻǊ ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŦƻǊŎŜ ǇǊƻŦŜǎǎƛƻƴǎ ŀƴŘ ŜƴŀōƭŜ ŀ άƭƛǾŜέ 

presentation of them that will act as a tool for policy makers to form the curricula of Medical 

Education in the new shaped era of Medical Education Informatics. 
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8. ANNEX I V: MAJOR SOCIO -ECONOMIC FACTORS AND  TRENDS 

FOR IT SKILLS EDUCAT ION FOR THE HEALTHCA RE 

WORKFORCE IN THE EU AND US 

Healthcare is concerned with the provision, distribution and consumption of healthcare services and 
related products. It is a complex sector because differences in subsectors and between countries are 
often significant. In line with NACE classification, the sector includes human health activities 
(hospital, medical and dental practice), residential care (residential nursing, residential care for 
mental retardation, health and substance abuse for elderly and disabled) and social work activities. 
As European and US society ages, healthcare and related social services are becoming increasingly 
important. In Europe, this growing demand for services, provided by the public sector in many 
Member States, is creating unprecedented pressures on health and social care systems [7].  
 
Lƴ нллл ǘƘŜ ¦{ ƘŜŀƭǘƘŎŀǊŜ ǎȅǎǘŜƳ ǿŀǎ ŘŜŎƭŀǊŜŘ άōǊƻƪŜƴΣέ ŀƴŘ ǘƘŜ ŀƴŀƭȅǎƛǎ ǘŜƴ ȅŜŀǊǎ ŀŦǘŜǊ ōǊƛƴƎǎ ƻǳǘ 
that the situation has not improved. Furthermore, premiums for insurance are rising as hassles for 
patients and physicians do and nearly 45 million citizens are uninsured. Over the next decade, these 
problems are expected to worsen and new challenges will arise. With this scenario, many 
stakeholders, from the government to the professional associations and the citizens themselves are 
looking for opportunities for a big change in how healthcare is organized; however, this issue is still a 
very controversial discussion topic in the US [61].  
 
Demographic predictions for 21st century [62] build a new scenario characterized by a modest 
increase in life expectancy, but a significant greater burden of disability, which will impact both in 
terms of healthcare specific demands and of sustainability of costs. Furthermore, according to the 
last Global Burden of Disease (2010) the ageing of the population is one of the two more relevant 
factors (jointly to the growing of the population) in generating the increase in DALYs due to non-
communicable diseases, 2) there is a shift to burden older ages and 3) there is a tendency to a 
greater weight of years lived with disability, it is forecasted an increasingly relevant role for chronic 
diseases that generates disabling conditions on the burden of disease. This way, the proportion of 
people over 65 is expected to be almost double by 2050 and this population will require more 
resources devoted to prolonged medical care and assistance to ensure that they live independently 
and with an adequate quality of life.  
 
The world is experiencing a rapid rise in chronic health problems to the extent that chronic 
conditions now account for over half of the global disease burden. Previously, acute infectious 
diseases were the primary focus of the health care workforce in every country. However, during the 
last century, advances in medical science, technology and public health, such as immunizations, 
sanitation, housing and education, have contributed to a decrease in acute diseases. As a result, life 
expectancy has risen during this period. Because people are living longer, they have the opportunity 
for extended exposure to risks that promote the development of chronic conditions [63]. Non-
communicable diseases (NCDs) ς mainly cancers, cardiovascular diseases, diabetes, and chronic 
respiratory diseases ς are responsible for about two-thirds of deaths worldwide. The impact of 
conditions such as chronic heart failure on Western economies due to prolonged absence from work 
and disability can be measured in billions of Euros [64].  
There is an urgent need for policies and strategies that prevent NCDs by reducing their major risk 
factors. Six out of the seven (smoking excluded) most important risk factors for premature death 
(blood pressure, cholesterol, Body Mass Index, inadequate fruit and vegetable intake, physical 
inactivity, excessive alcohol consumption) are related to diet and physical activity. Unhealthy diet 
and the lack of physical activity are therefore the leading causes of avoidable illness and premature 
death in Europe. Worldwide, the prevalence of lifestyle related diseases is expected not only to 
continue but to increase dramatically [65]. A large part of the health budgets are directly and 
indirectly being spent on the care of chronic diseases. But it is also well known that NCDs can to a 
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large extent be prevented if citizens followed current guidelines on diet, alcohol, physical activity and 
smoking. 
 
On the other side, according to the OECD, the healthcare sector employs almost 10% of the total 
workforce and corresponds to almost 9% of gross domestic product (GDP) in the European Union. 
Moreover, health expenditure is increasing at a faster rate than the GDP, with an estimation to rise in 
OECD countries up to the 16% of GDP in 2020. With this framework, the situation is challenging, as 
ǘƘŜ ǎȅǎǘŜƳ ǿƻƴΩǘ ōŜ ǎǳǎǘŀƛƴŀōƭŜ ǳƴƭŜǎǎ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŎƘŀƴƎŜǎ ŀǘ ŀƭƭ ƭŜǾŜƭǎ ǘƻ Ƙƻǿ ƘŜŀƭǘƘŎŀǊŜ ƛǎ 
delivered and how resources are employed are made.  
 
This ageing population in combination with a fast increasing prevalence of chronic conditions 
challenges the sustainability of EU and US health systems. Care is costly and all member states face 
budget constraints; problems cannot be solved by spending more money. Policy makers and health 
professionals alike agree that the solution lays in an active and healthy ageing [66]. Care systems 
should prolong the time elderly individuals can live autonomously by providing services customized 
for each ƛƴŘƛǾƛŘǳŀƭΩǎ whole-person needs [67]. A chronic condition is not just an episode of illness; it 
affects the life-world of a patient for the rest of his or her life. It is widely recognized in the literature 
that to create a seamless continuum of care the perspectives and resources of various stakeholders, 
and the competencies and capabilities of caregivers, should be integrated. 
 
Most countries are trying to reduce the duration of hospital stay, shifting focus gradually to out-
patient care. The way out-patient care is organised varies from country to country but it is becoming 
more important in all countries. This is a trend toward individualised treatment using generalised 
care pathways. Healthcare approaches, not just hospitalsΣ ŜƳǇƘŀǎƛǎŜ ΨǿƘƻƭŜ ǇŀǘƛŜƴǘ ŎŀǊŜΩ ōƻǘƘ 
before and after hospitalisation. This demands more specialised medical skills. 
 
This raises the question of how to organise a healthcare system which follows the patient, rather 
than having the patient follow the system. The key is integrated care and integrated management, 
with consideration of how to train staff to fulfil the tasks associated with such integrated care. As 
doctors become more specialised, and more than one doctor is needed, patients need guidance 
through the system to get proper and appropriate care and treatment.  
 
Staff at different skill levels needs to focus on how to guide patients through the system. Integration 
is similar to an investment where knowledge assets and specific skills must be brought together to 
develop a solution to each individual case. Failure to do so may result in fragmented care and 
unnecessary costs. In practice, however, integration is difficult to organize. In many cases 
administrative obstacles prevent the participation of non-professional caregivers, such as family and 
neighbours. The problem is most apparent when the delivery of care requires integration of services 
across boundaries of professions, disciplines, systems, cultures, or countries. 
 
If integration is poorly managed there will be a lack of common understanding of the situation and 
thus the care plan may be incomplete or misguided. The execution of the care plan through 
coordinated processes and routines suffers, resulting in a lack of adequate goals for performance 
measurement, control, and continuous improvement. Patients and the public are served when 
healthcare practitioners collaborate and cooperate. This is facilitated when those practitioners 
possess competencies that provide the knowledge and skills to work with practitioners from other 
fields and disciplines to them in integrative clinical care settings [68]. The upcoming EU Directive on 
ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǇŀǘƛŜƴǘǎΩ ǊƛƎƘǘǎ ƛƴ cross border healthcare and the increase in patient mobility could 
also lead to structural changes in healthcare organisation and delivery. 
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Besides the global burdens of developed societies (ageing of the population, sustainability, increase 
of chronic conditions and life expectancy, etc.), the US system faces several extra problems due to 
the way the system is organized [69]: 

V Citizens have a diminishing access to healthcare: 47 million Americans are without health 

insurance, around 15% of the population, 25% of which are children (nearly 12 million 

children) and over 18,000 Americans die each year because they lack health insurance. In 

parallel, there is a race bias in insurance coverage, causing discrimination in the accessibility 

to health (32.7% Hispanic Americans are without a health insurance compared to 19.7% 

African Americans, 16.8% Asian Americans and 11.3% Caucasian Americans). Besides, even 

those with health insurance are at risk, as health insurance is linked with employment, so 

many times, debilitating illnesses or injuries can lead to the loss of a job and thus loss of 

insurance. 

V Health Care cost is rising enormously, currently over 15% of GPD, which constitutes twice the 

amount per capita than other industrial nations, and to obtain a lower quality, much less 

accessible system. Furthermore, wastes in Healthcare are also much bigger, with around 1/3 

of the budget spent in bureaucracy and ancillary costs not directly related with health care 

delivery, causing huge overheads in the whole system.  

V Medical bills cause financial hardship on patients and their families, being the first cause of 

personal bankruptcy. Nearly 40% of the terminally ill report financial hardship and suffering 

at the end of their life 

V Quality of care and health related indicators are suboptimal: The health care system of the 

United States is ranked 37th in the world by the WHO, the infant and maternal mortality is 

higher and the life expectancy is lower in the U.S. as compare with other industrialized 

countries and there is a huge problem of Overcrowding in Emergency and Urgent Care 

situations 

V However, Health Care Industry is Profitable despite poor health care markers, diminished 

access to care and financial hardships of general public 

To cope with these pressures, the sector needs an adequate workforce both in numbers and with the 
right skills and competences. However, nowadays Europe and the US are facing skills shortages in 
healthcare positions such as nurses, medical specialists, and health technicians, especially in certain 
countries. According to the World Health Organisation (WHO) there was a world shortage of 2.4 
million doctors, nurses and midwives in 2006. Before the economic crisis, healthcare labour markets 
were very dynamic. And although a huge amount of issues have been temporarily stopped or lagged 
due to this situation, the healthcare systems still have to cope with a changing environment 
influenced strongly and rapidly by the abovementioned   demographic change, the general economic 
conditions, the health sector reforms ongoing in different countries, the issues of funding and 
sustainability, and regulatory changes, such as work time directives.  
 
Data from the WHO database illustrate current health worker variations across Europe. Data on 
distribution of physicians per 100 000 population show significant variations in staff availability in 
different European countries. Simply looking at numbers of health workers is not sufficient; the size 
and direction of flows also have to be monitored. In addition, there is a need to contextualise 
international migration; other flows might be more important. Trends must be assessed over time 
Migration within the EU, prior to 2004 expansion, was relatively low in relation to the number of 
health workers in EU countries. Cross-border flows were related to shared culture, language, etc. 
(France/ Belgium, within Scandinavia, UK/Ireland) or supply imbalances (Spanish nurses to UK) [7]. In 
the latter years, the economic situation has caused increased migrations from countries suffering 
more from the crisis effects towards those regarded as more stable (e.g. Germany). 
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The number of private healthcare providers is growing, for instance in aesthetic surgery or for 
specific treatments like hip operations. In some cases there is response to demands for care which 
cannot be adequately met by public providers. Public hospitals and providers in some countries are 
in big economic difficulties, making it more difficult for public healthcare systems to offer all the care 
needed.  
 
Most governments, social partners and professional bodies are working towards improving 
education and training for healthcare workers. As healthcare workers - especially medical specialists, 
but also many nursing and technical professionals - need many years of training before they are fully 
qualified, investment in training is critical for developing high-quality health services. Development of 
training usually goes hand-in-hand with development of job classification and qualification systems 
[7]. Of course, basic Medical Education and Research lays the foundation for advancing and offering 
proper healthcare delivery. There is no doubt that deep knowledge of pure medical topics like for 
example anatomy is mandatory for successful MD practice e.g. surgery. Also, comprehensive 
knowledge of physiology is essential for grasping the principles of pathology, to avoid incorrect and 
inadequate practice of medicine. Similarly, medical informatics is not just a subject to be learnt and 
forgotten after the first graduation. In view of the fast changing world of medical/clinical practice, it 
is of utmost necessity for every medical student not only to become a good user but also an expert 
for advancing medical knowledge base through medical informatics. In addition, health care practices 
continue to evolve with technological advances integrating computer applications and patient 
information management into telemedicine systems. To this end, telemedicine has become a core 
ŎƻƳǇƻƴŜƴǘ ƻŦ ŀƴȅ aŜŘƛŎŀƭ LƴŦƻǊƳŀǘƛŎǎ ŎƻǳǊǎŜ ǿƛǘƘ ŀ ǇƛǾƻǘ ǊƻƭŜ ƛƴ ǘƘŜ ŜƴǾƛǎŀƎŜŘ ŎƻǳǊǎŜΩǎ ƭŜŀǊƴƛƴƎ 
outcomes [70]. 
 

While the world is experiencing a rapid escalation in chronic health problems, training of the health 
care ǿƻǊƪŦƻǊŎŜ ƘŀǎΣ ƎŜƴŜǊŀƭƭȅΣ ƴƻǘ ƪŜǇǘ ǇŀŎŜΦ IƻǿŜǾŜǊΣ ǘǊŀƛƴƛƴƎΣ ŜŘǳŎŀǘƛƻƴΣ ŀƴŘ ǎƪƛƭƭ ǎŜǘ ƻŦ ǘƻŘŀȅΩǎ 
health care personnel is not adequate to manage patients with chronic conditions [8] [9] [10]. 
Moreover, while providers currently treat patients with diabetes, asthma and heart disease as a 
matter of routine, they report that their preparation for coordinating care and educating patients 
with chronic conditions is inadequate, especially with multimorbidity [11]. The reason for the ill-
prepared workforce is straightforward: caring for patients with chronic conditions is different from 
caring for patients with episodic illnesses, and the workforce is better prepared to care for the latter. 
According to the WHO, patients with chronic health problems need care that is coordinated across 
time and centred on their needs, values and preferences. They need self-management skills to 
ensure the prevention of predictable complications, and they need providers who understand the 
fundamental difference between episodic illness that is identified and cured, and chronic conditions 
that require management across many years [63]. 
 
On the other side, political demand for accountability and control can require healthcare staff to 
carry out far more administrative tasks than in the past. Examples of this are: treatments need to be 
specified and labelled with different codes before they can be invoiced; costs need to be specified 
according to different accounting structures; referral systems for specialised or follow-up treatment 
are more formalised and complicated; archiving and filing use different systems and programmes. 
These tasks are time-consuming and often become a burden. Better organisation should provide a 
skills mix that frees up medical staff time for patient treatment. Generally, the finance, management 
and economic aspects of healthcare have grown to a point where medical considerations are not 
always seen as the main priority. 
 

Due to the emergence of the new information and communication technologies (ICT), it is necessary 
that health providers develop new skills in the use of ICT. Physicians, nurses and other professionals 
interact with patients every day, and ICT, especially the internet, can enhance the communication 
processes among them, providing timely information to patients about disease prevention, health 



D2.1 White Paper - Recommendation policies on Medical Education Informatics for healthcare 

workforce in the EU and USA and cooperation opportunities   

54/69 

promotion, as well as treatment of diseases. The new ICT skills can enable greater interaction 
between health personnel and patients through email, SMS, chat, forums, websites, Facebook, 
Twitter and other media. ICT skills are: access to health science information, management of health 
information and knowledge, generation and dissemination of health knowledge. The development of 
the new ICT skills required that people are digital literate. ICT skills are essential for success in the 
Network Society [71]. 
 
Internet has emerged as a new mechanism and channel for the medical practice and, within current 
medical daily activities we can find examples of multiple interactions with technology [72]. 
Healthcare industry is also using these tools comparatively, starting with the use of internal 
productivity tools such as the electronic healthcare record and moving in the last years towards 
newer opportunities such as social networks or telemedicine [73]. 
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9. ANNEX V: FRAMEWORKS/EFFORTS  FOR IT COMPETENCES 

THAT CAN BE USED FOR THE HEALTHCARE WORKF ORCE 

European e-Competence Framework 

The European e-Competence Framework despite the fact that is not focusing on the total healthcare 

workforce could provide the basis for a common framework between EU and US for IT competences 

in the healthcare workforce. A description is provided in the website of European e-Competence 

Framework (http://www.ecompetences.eu): 

ά¢ƘŜ 9ǳǊƻǇŜŀƴ Ŝ-Competence Framework provides a common language to describe the competences 

including skills and knowledge requirements of ICT professionals, professions and organizations at 

five proficiency levels, and is designed to meet the needs of businesses and other organizations in 

public and private sectors. The current version of e-CF version 3.0 gives clear definitions and sound 

orientation to support decision-making in relation to the selection and recruitment of candidates, as 

well as the training and assessment of ICT professionals. It enables the identification of skills and 

competences that may be required to successfully perform duties and fulfil responsibilities related to 

the ICT workplace. The widespread adoption of the e-CF by companies and organisations throughout 

Europe has started to increase the transparency, mobility and efficiency of ICT sector related human 

resources. The e-CF is a component of the 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ ǎǘǊŀǘŜƎȅ ŦƻǊ Ŝ-Skills in the 21st Century 

supported by the European Commission and the Council of Ministers. The Framework supports key 

policy objectives of the Grand Coalition for digital Jobs and benefits an ever growing user community 

ŦǊƻƳ ǘƘŜ 9¦ ŀƴŘ ŀŎǊƻǎǎ ǘƘŜ ǿƻǊƭŘΦέ 

The Framework itself, which published by CEN as a Workshop Agreement (CWA 16234) in four parts, 
it structured in four dimensions, reflecting the different levels of business and human resources (HR) 
planning requirements, including job proficiency guidelines [74]: 

¶ Dimension 1 reflects five e-competence areas, derived from ICT business processes: Plan, 

Build, Run, Enable and Manage. 

¶ Dimension 2 defines a set of e-competences for each area, with reference definitions for 40 

different competences in total.  

¶ Dimension 3 sets out proficiency levels (e-1 to e-5) of each e-competence, which correspond 

with levels 3 to 8 in the European Qualification Framework (EQF). 

¶ Dimension 4 provides examples of knowledge and skills that relate to the specific e-

competences defined in dimension 2. 
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Figure 8. e-Competence Framework 3.0 full version description [75] 

 

The e-CF provides a profiling tool enables easy navigating through the European e-Competence 

Framework and related European ICT Professional Profiles together with customized profile 

construction and content export. Framework elements from each dimension of the e-CF can be 

ŎƻƭƭŜŎǘŜŘ ƛƴ ŀ αǇƛŎƪ ŀƴŘ ƳƛȄά ŦƻǊƳŀǘ ǘƻ ŎǊŜŀǘŜ ŀ ǳǎŜǊ ƎŜƴŜǊŀǘŜŘ ǇǊƻŦƛƭŜΦ ¢ƘŜǎŜ ǇǊƻŦƛƭŜǎ Ƴŀȅ ōŜ 

structured using the users preferred orientation. For instance, job profile creation may be of primary 

interest to employers, whereas education profiles (curriculum, certification, qualification etc.) may 

be of value to training and education institutions. User defined profiles can be labelled as required, 

ŜΦƎΦ ά/ƻƳǇŀƴȅ · ƘŜƭǇ ŘŜǎƪ ŎƻƳǇŜǘŜƴŎŜ ǇǊƻŦƛƭŜέΣ ƻǊ ŀƴȅ ƻǘƘŜǊ ǘƛǘƭŜΣ ŀƴŘ ǎǳōǎŜǉǳŜƴǘƭȅ ǘƘŜ ŎǊŜated 

profile saved and/ or printed. Navigation tabs and click boxes support simple selection of dimension 

elements including required proficiency levels. Comparisons between users created profiles and any 

of the 23 the established ICT professional profiles can also be made to support identification of skills 

gaps [76].  

 

Figure 9. The e-CF profile enabling tool ï screenshot http://profiletool.ecompetences.eu/ 

 

http://profiletool.ecompetences.eu/



























