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Abstract. This chapter describes the milestones and outcomes of Health and Human 
Services Informatics (HHSI) education programmes at master and doctoral degree 
level. In Finland, since the year 2000 the programmes have been based on the 
International Medical Informatics Association (IMIA) recommendations on 
biomedical and health informatics and the master’s degree programme has been 
twice accredited by the IMIA Accreditation Committee. The paradigm created to 
advance and support both education and research in the health and human services 
fields is used to analyse and synthesize the research focuses of students’ theses and 
evaluate milestones. The outcomes of HHSI programmes are described using 
quantitative and qualitative data from a student administrative database and student 
theses. The research focuses and research methods were coded for master’s and 
doctoral theses based on the HHSI paradigm. Experiences from the accreditations 
and feedback are summarized to provide insights for future development. Based on 
the results, recommendations for further development of the programmes are 
provided. 
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1. Introduction to Health and Human Services Informatics education 

In Finland, as in many countries, health and biomedical informatics education has 
expanded along with the development of the information management systems and 
electronic health records (EHRs) used in health care since the 1990s [1-2]. Digitalization 
continues to play an important role in the current health and social services reform [3]. 
Information and communication technology (ICT) solutions and digital services are tools 
for improving healthcare and social welfare services and creating better opportunities to 
maintain and improve citizens’ health and functional capacity. Digital services can also 
help people to follow their health and functional capacity themselves [4]. Information 
system services have been adopted in healthcare and social welfare across the country 
and the coverage for EHR usage in hospitals is 100% [2, 5]. The national Kanta services 
are designed to serve both citizens and professionals in healthcare and social welfare. At 
present, the Kanta services include electronic prescriptions, a Patient Data Repository, 
and the opportunity for everyone to view their health information online (My Kanta) [6]. 
The content of Kanta services is expanding and will in time include social welfare 
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services, oral health services, and the Personal Health Record designed for citizens’ use 
[7]. All of these developments and changes in service systems clearly require advanced 
knowledge and skills among all experts working in the health and social welfare services. 

The University of Eastern Finland (UEF, previously University of Kuopio) 
established the very first programme ‘Information Management in Health and Social 
Care’ in 2000, which was regarded as the first step towards expansion of health and 
biomedical informatics education. Initially, the programme was partly financed by the 
EU (European Social Fund). In 2005, a permanent degree programme was established 
and funded by the Ministry of Education. The programme currently operates under the 
title Health and Human Services Informatics (HHSI), which reflects its present focus. A 
clear objective from the outset has been to combine the perspectives of two key service 
sectors – health and social care – within the education programme based on the 
developments in Finnish society [8]. 

Health and Human Services Informatics is understood as the management of the 
information resources of an entity, e.g., an organization, covering the activities, actors, 
and methods involved in the production of health and welfare services for public and 
private sector organizations. Information resources are understood as systems, 
applications, devices, communications tools, data repositories and, most importantly, 
people as sources and utilizers of information. Management of information resources is 
crucial when changes in practice are planned [9-10]. The HHSI master's programme is 
the first of its kind in Finland and aims to produce professionals, developers and 
researchers in informatics and information management for the needs of society [11]. 
From its outset, the programme has been based on the Recommendations on Education 
in Health and Medical Informatics of the International Medical Informatics Association 
(IMIA) [12-13]. 

The HHSI programme is offered at UEF’s Department of Health and Social 
Management, which aims to conduct interdisciplinary research and offer high quality 
postgraduate study programmes. The department is considered a pioneer in its field 
regionally and nationally. The Department of Health and Social Management provides 
education in three disciplines: 1. Health and Social Management (MSc, PhD, since 2017; 
previously Health Management Sciences, since 1979); 2. Social and Health Economics 
(MSc, PhD, since 2017; previously Health Economics, since 1997); and 3. Health and 
Human Services Informatics (MSc, PhD, since 2000). All of the disciplines belong to the 
joint doctoral programme Welma (Welfare, Health, and Management) at the Faculty of 
Social Sciences and Business Studies, launched in 2016 [14]. The department employs 
approximately 35 professional staff. As a nationally unique interdisciplinary community, 
the department's researchers and teachers participate as experts in developing services in 
the health and social care sector and their management, as well on a regional, national, 
and international level. 

The aim of this chapter is to describe the milestones and outcomes of Health and 
Human Services Informatics (HHSI) education programmes at master’s and doctoral 
degree level in Finland since the year 2000. The HHSI paradigm created to support 
education and research is first described and then used to elaborate the outcomes of the 
programme. The experiences of the IMIA accreditation process are also described, and 
the outcomes and future direction of the programme are then presented in the discussion 
and conclusion section. 
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2. The Health and Human Services Informatics Paradigm 

The education and research of the Health and Human Services programmes at master’s 
and doctoral level follow the paradigm [15] created by the core education team based on 
previous studies and theoretical assumptions in Biomedical and Health Informatics 
(BMHI) development over the years [12-13, 16-19]. A paradigm can be generally 
defined as a pattern or model, an exemplar, or a typical instance of something [20]. 
Scientifically, the most often used citation refers to Thomas Kuhn [21], who defines a 
scientific paradigm as ‘universally recognized scientific achievements that, for a time, 
provide model problems and solutions for a community of practitioners. Kuhn also 
highlights the development of science-like policy through revolutionary discourse 
leading to changes in paradigms or totally new paradigms [21]. Paradigm shift in BMHI 
may refer to the historical development from computers as tools to computational 
ubiquity, the shift to digitalization and social networking, or the shift from discipline-
specific standards and systems to global and universal concepts and structures. Paradigm 
shift has also been of interest among BMHI researchers [13, 22-27]. 

Referring to Kuhn, Boon presented an expanded vision of science, an engineering 
paradigm of science, highlighting the interdisciplinary nature in ‘real-world’ problem-
solving contexts of research. Essentially, the discrepancy between ‘real’ and ‘proposed’ 
suggests gaps regarding issues such as value, ontology, or interoperability requiring 
attention, development, and ultimately adoption, demanding a universal standards 
framework [28]. It is also highlighted that knowledge generation and usage for solving 
complex real-world problems require higher-order cognitive skills, because rules or 
algorithms for how to use a concept, theory, model, or data in this respect are usually 
seen as interdisciplinary. Thus, teaching higher-order cognitive skills is a crucial part of 
evolving expertise [28-29]. 

The importance of graphically representing the fields of science attached to BMHI 
or describing past and current trends in ICT development has been especially valued by 
educators [16, 17-18, 30-31]. Following Kuhn’s theory [21], a paradigm indicates: What 
should be studied and investigated; What kind of research questions should be presented 
and studied; How are these questions proposed; and How are the results interpreted? 
These questions have guided the education and research development of the HHSI 
programme. 

Emphasizing the interdisciplinary nature of the HHSI programme, the core concepts 
of the paradigm: data, action, technology, and actors, should be identified based on the 
literature as the body of knowledge in HHSI. The core concepts are defined as follows: 

o Data: meaning a hierarchical continuum from data, information, knowledge to 
wisdom (DIKW) [18, 23, 32-33] 

o Action: meaning planning, implementation, use, and evaluation in a service 
system [19, 34-37] 

o Technology: meaning social and technical procedures used in gathering, 
processing, analyzing, storing, and retrieving data related to actions [38-42] 

o Actors: meaning users, producers, and developers in the health and social 
service system [8, 12-13, 31, 43-49]. 

The core concepts with their multiple interpretations have strong connections with 
the context health and social care. Further, to guide research in the informatics field, the 
core concepts’ entities were connected to each other to constitute four research areas: 
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o Steering and organizing of information management in work processes, 
o Use of information and communication technologies (ICT),  
o Knowledge management and informatics competencies, and  
o Data models and structures (Figure 1.) 

Figure 1. The health and human services informatics paradigm: core concepts and research areas. 

The research area Steering and organizing of information management in work 

processes focuses on business processes and modelling, especially using data for 
analyses and assessing information needs and flow in practice. Use of ICT focuses on 
information system implementation and evaluation, interoperability, usability, and 
security concerns as well as digital services. The Knowledge management and 

informatics competencies research area focuses on data and information management, 
governance, decision making and leadership questions as well as education and training 
in developing these competencies. The Data models and structures research area focuses 
on data structures, terminologies, standards, data repositories and documentation. The 
paradigm has been implemented in the curricula since 2008 and is used especially in 
acquiring theoretical and methodological competencies for compiling theses at both 
master’s and doctoral degree level [15,50]. 

3. IMIA Recommendations as the Basis of the Curricula 

The Health and Human Services master’s degree programme unifies in practice health 
care, social care and information and communication technology in a unique 
combination. Representing an interdisciplinary major, HHSI especially adopts 
management, computer and information sciences as well as health sciences (e.g., 
medicine, nursing, pharmacy) and social sciences (e.g., sociology) [12-13,17-18]. The 
aim of the programme is to build a bridge between ICT and service systems. The strategic 
goal is to produce generalists with competencies to elicit user needs, advise software 
developers, implement guidelines, and manage information resources, who have a good 
understanding of the field of health care and human services as a whole and of the area's 
special features and needs with respect to emerging technologies in digital health and 
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social services. The need for this kind of education and research for generalists in 
organizations as well as for having the competencies necessary for training future 
professionals is indisputable [43, 51]. 

In Europe, higher education studies are measured in credits based on the Bologna 
Agreement [52]. The structure of the two-year curriculum (120 credits in the European 
Credit Transfer and Accumulation System (ECTS, one credit corresponds to 27 hours of 
work) has been compiled and applied and updated on the basis of the IMIA 
recommendations’ six knowledge and skills areas: BMHI core principles, Health 
sciences and services, Computer, data, and information science, Social and behavioural 
sciences, Management science, and BMHI Specialization. [12-13, 51]. 

Study courses are quantified according to the workload required. One year of studies 
is equivalent to 1,600 hours of student work on average and is defined as 60 credits. The 
Bologna agreement was adopted implemented by the University of Eastern Finland in 
2006. In accordance with the Finnish higher education system and the Finnish way of 
providing health and social services, the structure of the knowledge and skill areas for 
the master´s degree level programme has been modified, as shown in Table 1. 

Table 1. Suggested share (%) of the six BMHI domains within BMHI master's programmes compared to the 
HHSI programme [51] 

Master's programmes Medical informatics, bio-
medical informatics, health 
informatics 

Health and Human 
Services Informatics  

Programme type  Postgraduate Postgraduate 
Programme length  Either 1-year OR 2-years 

full-time study 
2-years full-time study 

Knowledge/Skill Area  % % 
1  BMHI core principles  40 30 
2  Health sciences and services  15 10 
3  Computer, data, and information science 15 20 
4  Social and behavioural sciences 5 5 
5  Management science  5 5 
6  BMHI Specialization  20 30 
Σ  100 100 

A prerequisite for the master’s degree programme is a bachelor’s degree (first-cycle 
degree). Since there is no bachelor’s degree programme available in HHSI, students enter 
the programme with various backgrounds, e.g., first-cycle degree at a university of 
applied sciences or a university degree, e.g., in health sciences, computer science or 
social sciences. The heterogeneous first-cycle degree background has proved to be an 
advantage, as at the beginning of the programme the core principles are jointly discussed 
with the students. As a result, the new terminology gained through the concept definitions 
and aims of HHSI enhance the students’ study process. Further, at the beginning of the 
first academic year each student is required to draw up a personal study plan (PSP) with 
the guidance of the programme tutor, who also approves the PSP. The plan is updated 
during the programme. 

The master’s degree thesis is a compulsory part of the curriculum and accounts for 
30 ECTS. The methodological component of the curriculum includes the following 
courses: Advanced Course in Qualitative or Quantitative Research, Concept Formation 
and Data Modelling, Evaluation Research in Social and Health Services, Evidence-Based 
Health and Social Care, and HHSI Research and Methodology (Figure 2). In addition to 
120 ECTS, a student entering the HHSI programme must have demonstrated 
competencies in research methods. Depending on the student’s previous education, some 
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students are required to complete courses on complementary basic qualitative or 

quantitative methods, as well as courses on information retrieval, and health and social 

care legislation. The latter is required for students without a background in health or 

social care. 

 

Figure 2. Curriculum of HHSI 2021-2025. 

From the beginning of 2000 the programme has been carried out using multifaceted 

teaching including web-based studies, which has facilitated the transition to online 

teaching during the Covid-19 pandemic. Each study course is assessed by the students 

via an electronic feedback system and jointly discussed at the end of each term for 

development purposes. 

Doctoral education in HHSI is part of the Welma (Welfare, Health and 

Management) doctoral programme at UEF. The curricula are joint for students studying 

in various fields in the Faculty of Social Sciences and Business Studies. The HHSI 

specialist role [51] is achieved through the personal study plan (50 cr.) and doctoral thesis. 

Students have joint courses in Welma, e.g., philosophy, ethics and statistics, as well as 

courses related to their research topic. The average length of the doctoral studies is five 

years but varies depending on whether studying full or part time. 

4. Educational Outcomes of the Master’s and Doctoral Programmes 

The goal of the Health and Human Services master’s degree programme is to give 

students an in-depth understanding of service systems and to develop informatics 

competencies from the needs and viewpoint of the special characteristics of the health 

and human services sectors. 

The focus is especially on strengthening students’ abilities in planning, 

implementation, management, and evaluation of information resources in health and 
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social care. In addition to the legal requirements for degree qualifications, education and 

research follow the above-mentioned paradigm created by the core educational team [15]. 

The research method chosen for the master’s thesis depends on the research topic 

and the individual interests and skills of the student. The most used method in HHSI 

theses (N=197) during 2002-2021 was a survey, performed using quantitative or 

qualitative methods or both. Complementary research strategies are usually applied, in 

which other methods, such as literature review, register-based research, or observational 

study, are utilized in conjunction. The quantitative method alone has been used in 64 

theses, and its role has increased in recent years. A qualitative method alone has been 

used in 39 theses. In total, 26 literature reviews have been carried out. Register-based 

research has been used in 24 theses. Registers utilized have most often consisted of 

electronic nursing records and hospital incident reports. Figure 3 presents the research 

methods applied in the master’s degree theses during 2002-2021. 

 

Figure 3. Research methods used in HHSI master’s degree theses 2002-2022 (N=197). 

The HHSI paradigm is based on previous studies and theoretical assumptions in HI 

development over the years. The usefulness and validity of the paradigm are 

accomplished with the master’s theses and doctoral dissertations. To guide students in 

thesis planning, we have summarized the key ideas of the paradigm research areas and 

their connection to the research foci and applicable theories (Table 2). 

During 2002-2021, 79 master’s theses have focused on steering and organizing 

information management in work processes and, especially in the years 2008 and 2012, 

the research interest has mostly been in this area. The focus on data models and structures 

has been almost the same during the last ten years. 

In doctoral dissertations (N = 19) the research has focused on all four research areas 

in the paradigm. Over the years, six topics have focused on the area of steering and 

organizing information management in work processes and on data models and 

structures. Figure 4 summarizes the research areas investigated in master’s theses (a) and 

dissertations (b). 
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Table 2. Paradigm research areas connected with research foci and theories 

Research areas  Research focus  Theoretical background*  

Steering and organizing 

of information 

management in work 

processes  

1.1 Operational process 
modelling 
1.2 Operational process 
evaluation and analysis 
1.3 Information needs in 
operational processes 
1.4 Safety

Information process model (Choo) 
Innovation theory (Rogers) 
System theory (Bertalanffy) 
Organizational theory (Hatch) 
Theory of planned behaviour (Ajzen) 

ICT use 2.1 Information system 
development 
2.2 Evaluation of information 
system implementation 
2.3 eBusiness and eServices 
2.4 Usability 
2.5 Interoperability 
2.6 Enterprise architectures 
2.7 Data security and protection 

Innovation theory (Rogers) 
Implementation theory (Myers) 
Organizational theory (Hatch) 
Change theory (Lewin) 
Socio-technical approach (Avgerou) 
Nielsen’s heuristics 
EUCS model 
TAM model (Davis) 
Success model (Delone & McLean)  

Knowledge management 

and informatics 

competencies  

3.1 Educational planning  
3.2 Evaluation of education 
3.3 Competency development 
3.4 Personnel’s skills and 
competencies 
3.5 Data re-use 
3.6 Management and leadership  
3.7 Decision making 
3.8. Governance 

Stagger’s levels of informatics 
knowledge and skills 
IMIA recommendations  
TIGER initiative (HIMSS) 
Various tools for ICT literacy 
assessment 
Knowledge management (Nonaka) 
Evaluation models,  
Activity theory, theory of expansive 
learning (Engeström) 
Management theories (Mintzberg)  

Data models, structures  4.1 Data repositories, data sets 
4.2 Terminologies, 
classifications, codes; use and 
re-use 
4.3 Mapping (e.g., 
terminologies) 
4.4 Standards 

Data mining methods 
Information reference model 
(Goossen) 
Terminology models, structures 
(Cimino) 
Information process model (Choo) 
Sociology of information 
Standards (e.g., ISO, FAIR) 

*Possible bibliography 

At the beginning of the doctoral programme, it was evident that not all students will 
have a master’s degree in HHSI. The first doctoral students with varying backgrounds 
started in a joint group of health economics, management, and informatics students in 
the Department of Health and Social Management of UEF. This was a practical but also 
inspiring solution to teach students in a cross-disciplinary group. As the number of 
students increased, a HHSI doctoral student group was established leading to a more 
coherent and goal-directed group of students. The intended learning outcomes are 
connected to the substance of the paradigm entities and their implications for both 
research and practice. 
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The alumni work in various positions in the public, private and third sectors. They 

have positions at ministry level, in national operational units such as the Finnish Institute 

of Health and Welfare and the National Supervisory Authority for Welfare and Health, 

in ICT enterprises, and in various managerial and expert levels in the health and social 

care sector, as well as in education and research institutes. In recent years, surveys of 

alumni have not been conducted due to the Covid-19 pandemic; however, based on the 

contacts no cases of unemployment after HHSI education have been reported to the 

programme leaders. On the contrary, some alumni hold leading positions in development 

and digitalization of health services. 

5. Experiences from IMIA Accreditation 

The World Health Organization has launched a strategy to guide countries to establish 

bodies for accreditation to guarantee high quality education for health care workers [53]. 

Accreditation can be defined as the process or actions of officially recognizing someone 

 

Figures 4 a and b. Research areas used in master’s and doctoral theses/dissertation, 2002-2021. 
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as having a particular status or being qualified to perform a particular activity or an 
official certification that a university or course has met standards set by external 
regulators [20]. All in all, accreditation relates to quality assurance and improvements. 
Accreditation can be defined as an independent, third-party evaluation of a conformity 
assessment body (such as a certification body, inspection body or laboratory) against pre-
existing standards, and conveying formal demonstration of its impartiality and 
competence to carry out specific conformity assessment tasks (such as certification, 
inspection, and testing) [54-55]. 

Along with frameworks for teaching BMHI, accreditation of educational 
programmes was seen of importance [12-13, 16, 56-57]. Based on the survey by the 
European Federation of Medical Informatics (EFMI), the AC2 Committee mapped all of 
the academic programmes related to the field of Biomedical and Health Informatics 
(BMHI) across Europe [58]. A draft online catalogue was created and validated by EFMI 
national societies to describe the state of the art in various European countries. 
Cooperation with national societies was essential to have a valid catalogue of 
programmes. In autumn 2022, BMHI education programmes number 1,000 in 13 
thematic areas across 30 EFMI countries [59]. The unique work of the AC2 Committee 
is supported by the EFMI Education Working Group (EDU WG) especially in promoting 
and fostering the accreditation process of BMHI programmes in Europe and assisting the 
AC2 certification process of the knowledge and skills of users in BMHI [60-62]. The 
AC2 accreditation follows the accreditation model launched by the IMIA in 2010 [63-
64] and strengthens the accreditation process from European perspective. A programme 
accredited by a national accreditation committee does not necessarily follow a European 
quality level in BMHI [13, 51]. Thus, international accreditation provides a competitive 
advantage to the programme and gives learners and collaborators of the institution insight 
into the programme's quality [51]. 

In the United States, a corresponding accreditation system was originally launched 
by the American Health Information Management Association (AHIMA), which was 
established to mandate curricula in Health Information Management (HIM) at multiple 
educational levels. AHIMA has been collaborating with the American Medical 
Informatics Association (AMIA) on developing accreditation standards for both HIM 
and informatics. At present, the Commission on Accreditation for HI and Information 
Management Education (CAHIM) is responsible for quality monitoring and programme 
accreditation processes [11, 65]. 

The IMIA accreditation process [62-63] starts with agreement between IMIA and 
the applying institute for accreditation and then follows the following three phases: 1) 
Internal assessment of the educational programme by the institution is carried out and a 
written self-assessment report is drawn up in accordance with the IMIA accreditation 
framework. The report, containing narrative descriptions and tables, is structured to 
provide basic data on the educational programme, a description of the institute, the goals 
of the programme, the programme staff and facilities, and internal quality assurance. The 
report is submitted to the Accreditation Committee. 2) The IMIA Accreditation 
Committee convenes an external Assessment Panel (usually consisting of three experts) 
that is responsible for the external assessment of the educational programme on location. 
The Assessment Panel assesses the potential quality of the programme and whether the 
programme fulfils the criteria set out in the IMIA accreditation framework. The 
Assessment Panel creates an Assessment Report that contains objective findings, 
subjective considerations, and conclusions. The report contains an explicit proposal to 
the IMIA Accreditation Committee to take either a positive or a negative accreditation 
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decision. 3) Evaluation of the assessment report and the overall conclusions expressed 
in it by the IMIA Accreditation Committee. This committee verifies whether the 
programme meets the standards that are defined in the IMIA accreditation framework. 
The IMIA Accreditation Committee takes a final accreditation decision and lays down 
its findings in a final accreditation report [56, 63, 66-67]. 

The master’s degree programme in HHSI was accredited in February 2012 and again 
in January 2018. Based on the IMIA instructions to draw up a ‘Self-Assessment Report 
for the site visit of the Accreditation Committee of IMIA’, statistical data and 
information on the programme was gathered by the staff in charge of the programme for 
both accreditations. The reports were sent before the site visits to the experts invited by 
the IMIA Accreditation Committee to carry out both the accreditation and the re-
accreditation procedure. The three-day site visits included discussions from several 
points of view of the self-assessment report. Professors, senior lecturers, the academic 
rector and the library director of the university, representatives of the faculty and 
department, alumni, master’s and doctoral students, representatives of working life, and 
cooperation partners were included in the site visit programme. 

The main actions carried out in the HHSI programme after the first accreditation 
were the IMIA Accreditation Committee’s recommendations focused on the number of 
personnel, quite high study load, more possibilities for supplementary studies, 
corporation collaboration, and teaching collaboration with the Department of Computer 
Science. These notifications were discussed with educators, students and the 
department’s leadership team, and improvements were made to the curricula, teaching 
methods and collaboration with partners [15]. Re-accreditation again followed the IMIA 
guidelines and the improvements made after the first accreditation were approved 
according to the IMIA guidelines [67]. The site visit was valued not only by educators 
but also students and partners, e.g., the Finnish Institute for Health and Welfare, for 
offering opportunities to reflect on the programme’s development and outcomes. 

The accreditation processes have influenced the education and research 
development of the HHSI programme. The accreditation committee guidance on 
improving the structure and content of the curricula was especially rewarding for 
educators. The committee’s suggestion to focus on student lead-times and to improve 
procedures in organizing teaching and research more intensively together improved both 
students’ and educators’ motivation to develop courses together. The balance between 
quantitative and qualitative research methods was discussed with a view to facilitating 
focusing on more thoroughly on the outcomes of the education, especially on the 
significance of students’ thesis work. 

International accreditation also helped to value educational accomplishments at 
national level and to affirm that the programme is an established national brand. 
Cooperation with alumni has been intensified and some are regular speakers on special 
course topics. Cooperation with research units with convergent research interests has 
increased and joint proposals have been made easier to submit. 

6. Discussion and Conclusions 

The establishment of a new major at a university is always challenging and raises 
considerable debate as to whether the discipline in question is sufficiently scientific to 
be included in a faculty. The establishment of the Health and Human Services 
Informatics degree programme was no exception in this respect. However, the strategic 
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plans and national developments in electronic records and information systems in the 
health and social sector highlighted the need for experts and the importance of education 
in this area. Thus, the national ICT strategy was brought under discussion several times 
already in 1995 [68] before the HHSI programme started. 

In 2022, there is still a clear need for users, generalists, and specialists in BMHI and 
for effective guidelines and procedures to help educators establish and launch new 
programmes and renew existing programmes in BMHI [51]. Thus, the support of the 
IMIA recommendations on teaching Biomedical and Health Informatics since 2000 [12-
13] has been highly valued in academic settings. The international group of experts 
behind the recommendations harmonize the establishment of BMHI programmes 
globally. The IMIA, with its established services and recommendations for the 
accreditation of high-quality educational programmes in the field of BMHI worldwide, 
acts as an international benchmark for programme accreditation [62]. 

By investing in the establishment of new, strategically significant areas of expertise 
in education and research, the role of the UEF has been strengthened in the national and 
international innovation system. The university’s education and research meet the needs 
of society and respect academic freedom. Besides education and research, the aim of 
third-sector activity is to be actively engaged in cooperation with various organizations, 
stakeholders and society. Such cooperation is highly rewarding in terms of feedback and 
benchmarking for a newly established education programme such as HHSI. It opens up 
opportunities to update teaching and create new research initiatives. It has also proven 
very beneficial for student internships, providing new placements for training, areas of 
research for master’s theses, and even permanent positions after graduation. 

International cooperation with other higher education institutes has provided 
possibilities not only to work together but also given insights to benchmark curricula and 
education in practice. The joint Erasmus project eHealth4all@eu is an example of how 
teaching and learning can be implemented and reach outcomes that are not possible with 
only a local group of students and educators [69]. Collegial feedback and discussion 
during the IMIA accreditation process has also been highly rewarding. The evaluation 
process itself was already familiar due to various evaluations previously carried out at 
the UEF, but the focus on health informatics was particularly valued. Instructions for 
completing the self-assessment report were clear and guided the analysis of the 
programme in a comprehensive way [66]. The timeframe of the process was optimal for 
HHSI as the programme had already existed for several years. However, the data 
collection proved challenging due to fragmented databases at the university 
administration. The administrative information system has however since been modified, 
which should facilitate more fluent data gathering for progress reports. The level of 
expertise of the panel members was high, and the site visit was highly valued by the 
university staff and partners. 

The HHSI curriculum has been updated based on the re-accreditation feedback since 
2019, but also due to changes in legislation, harmonization of curricula at the university 
level, and advances in the field. Additionally, the UEF aims to standardize the 
qualification structures of its master's programmes. This will enable students to choose 
courses not only from their own programme, but also from other programmes. The 
recently updated IMIA guidelines for teaching BMHI will guide the future development 
of the HHSI programme at both master’s and doctoral level [51]. The guidelines will also 
support harmonization of teaching and learning BMHI globally. This will be reflected in 
the quality of the workforce with respect to competencies in BMHI corresponding to 
their roles as a user, generalist, or specialist. 
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 The accreditation process, i.e. third-party evaluation, was a demanding but well-
planned process and the guidelines provided to support the process mitigated the 
excitement of the expected outcomes and the final report. An outsider can identify 
aspects and solutions that may be too close to daily practice to be noticed by insiders, 
including critical questions and arguments that may be disruptive and unexpected. The 
experiences of the HHSI programme accreditation positively influenced not only the 
education itself, but also cooperation with partners and, most importantly, students’ 
motivation to study in the accredited programme. 

Acknowledgement 

The authors wish to express their sincere thanks to Professor Dr. John Mantas for his 
excellent support since collaborating on the Nightingale project in the late 1990s. We are 
grateful for his continuous mentorship and guidance in the development and 
accreditation process of the Health and Human Services Informatics programme. 

References 

[1]  Hyppönen H, Hämäläinen P, Reponen J. E-health and e-welfare of Finland - Check point 2015. Finnish 
Institute for Health and Welfare, Report: 2015_018. https://urn.fi/URN:ISBN:978-952-302-563-9. 

[2]  Vehko T, Ruotsalainen, S, Hyppönen, H. E-health and e-welfare of Finland: Check point 2018. Finnish 
Institute for Health and Welfare, Report 2019_007. https://urn.fi/URN:ISBN:978-952-343-326-7. 

[3]  Ministry of Social Affairs and Health 2022. https://stm.fi/en/social-and-health-services/information-
management Accessed 20.07.2022. 

[4]  Kivekäs E, Mikkonen S, Saijonkari M, Rosenlund M, Lammintakanen J, Jylhä V Liljamo P, Arvonen S, 
Saranto K. Patients’ Use of Health Village Portal: The Central Role of Healthcare Professional Support. 
Stud Health Technol Inform. 2019 Jul 4;262:150-153. doi: 10.3233/SHTI190039. 

[5]  Haverinen J, Keränen N, Tuovinen T, Ruotanen R, Reponen J National Development and Regional Dif-
ferences in eHealth Maturity in Finnish Public Health Care: Survey Study. JMIR Med Inform 
2022;10(8):e35612 doi: 10.2196/35612 PMID: 35969462. 

[6]  Jormanainen V. Large-scale implementation and adoption of the Finnish national Kanta services in 2010–
2017: a prospective, longitudinal, indicator-based study. Finnish J EHealth EWelfare 2018 Dec 
04;10(4):381-395. [doi: 10.23996/fjhw.74511][7] Kanta 2022. https://www.kanta.fi/en/citizens Accessed 
02.08.2022. 

[8]  Ministry Social Affairs and Health, Information to support well-being and service renewal, eHealth and 
eSocial Strategy 2020 (2015). 

[9]  Reponen T, Pärnistö J, Viitanen J. Personality’s impact on information management strategy formulation.  
European Journal of Information Systems, 1996;5,161–171. 

[10] Nakayama M, Sutcliffe NG. ‘The role of leadership decision styles on the use and effectiveness of Infor-
mation Systems’, Int. J. Information Systems and Change Management, 2008(3) 1, pp.3–15. 

[11] Dorsey A, Clements K, Garrie R, et al. Bridging the gap: a collaborative approach to health information 
management and informatics education. Appl Clin Inform. 2015;6:211–223. 

[12] Recommendations of the International Medical Informatics Association (IMIA) on education in health 
and medical informatics. Methods Inf Med 2000;39:267–277. http://www.imia.org/pubdocs/rec_eng-
lish.pdf. Accessed 08.08.2022. 

[13] Mantas J, Ammenwerth E, Demiris G, Hasman A, Haux R, Hersh W, Hovenga E, Lun KC, Marin H, 
Martin-Sanchez F, Wright G. Recommendations of the International Medical Informatics Association 
(IMIA) on Education in Biomedical and Health Informatics, Methods Inf Med 49. 2010;105-120. Avail-
able: http://dx.doi.org/10.3414/ME5119. 

[14] Welma 2022. https://www.uef.fi/en/degree-programme/welfare-health-and-management-welma-doc-
toral-programme Accessed 30.07.2022. 

[15] Saranto K, Kinnunen U-M, Kivekäs E, Huusko J, Kuusisto-Niemi S. The Guiding Role of a Paradigm in 
Informatics Education and Research. Stud Health Technol Inform. 2017;238:235-238. 

K. Saranto and U.-M. Kinnunen / Milestones and Outcomes in HHSI Education Programmes 89



[16] Hovenga E. Global Health Informatics Education. In Mantas J. (ed.) Health and Medical Informatics 
Education in Europe. Studies in Health Technology and Informatics 2000;57;3-14. 10.3233/978-1-
60750-901-1-3. 

[17] Hersh W. A stimulus to define informatics and health information technology, BMC Medical Informatics 
and Decision Making 9. 2009;24. 

[18] Haux R. IMIA: the global informatics perspective for good health. Yearb Med Inform 2010: 1–5. 
[19] Bloomrosen M, Detmer DE. Informatics, evidence-based care, and research; implications for national 

policy: a report of an American Medical Informatics Association health policy conference. J Am Med 
Inform Assoc 2010 Mar-Apr;17(2):115-23.doi: 10.1136/jamia.2009.001370. 

[20] Oxford dictionary. 2022. https://www.oed.com/ Accessed July 20th, 2022. 
[21] Kuhn TS. The structure of scientific revolutions (second ed.). 1970. Chicago: The University of Chicago 

Press. 
[22] Guba Egon G, Lincoln Yvonna S. 1994. Competing Paradigms in Qualitative Research. In Denzin NK 

& Lincoln YS (eds) Handbook of qualitative research. Thousand Oaks, CA, Sage. 
[23] Haux R. Health care in the information society: what should be the role of medical informatics? Methods 

Inf Med 2002;41(1):31-5. 
[24] Hasman A, Mantas J, Zarubina T. An Abridged History of Medical Informatics Education in Europe. 

Acta Inform Med 2014 Feb;22(1):5-36 / Review. 
[25] Sackett KM, Erdley WS, Jones J. The Western New York regional electronic health record initiative: 

Healthcare informatics use from the registered nurse perspective. Studies in Health Technology and In-
formatics 2006;122:2485. 

[26] Haux R, Koch S. Improving bridging from informatics theory to practice. Appl Clin Inform 2015;6:748–
756.  http://dx.doi.org/10.4338/ACI-2015-10-RA-0147. 

[27] Erdley, SW. Healthcare Informatics Schemata: A Paradigm Shift over Time. Studies in Health Technol-
ogy and Informatics 2016;225:786-8. 

[28] Boon M. An engineering paradigm in the biomedical sciences: Knowledge as epistemic tool. Progress in 
Biophysics and Molecular Biology, 2017;129:25–39. doi:j.pbiomolbio.2017.04.001. 

[29] Boon M, Van Baalen S.   Epistemology for interdisciplinary research – shifting philosophical paradigms 
of science. Eur J Philos Sci 2019;9(1):16. doi: 10.1007/s13194-018-0242-4. Epub 2018 Dec 12. 

[30] Embi PJ, Payne PR.  Clinical research informatics: challenges, opportunities and definition for an emerg-
ing domain. Journal of the American Medical Informatics Association, 2009;16(3),316-27. 
https://doi.org/10.1197/jamia.M3005. 

[31] Mantas J. Developing curriculum in nursing informatics in Europe. International Journal of Medical In-
formatics. 1998; 50 (1-3):123-132. 

[32] Englebardt S, Nelson R. Health care informatics: An interdisciplinary approach. St Louis, MO: Mosby, 
Inc. 2002. 

[33] Rowley J. The wisdom hierarchy: representations of the DIKW hierarchy. Journal of Information Science 
2007;33(2):163–80. 

[34] Sittig D, Singh H. A new sociotechnical model for studying health information technology in complex 
adaptive healthcare systems, Qual Safety Healthc 2010;19,68–74. 

[35] Ammenwerth Elske, Rigby Michael. Evidence-based health informatics: promoting safety and efficiency 
through scientific methods and ethical policy. IOS Press. Studies in Health Technology and Informatics 
2016;222. http://ebooks.iospress.nl/volume/evidence-based-health-informatics-promoting-safety-and-
efficiency-through-scientific-methods-and-ethical-policy. 

[36] Saranto K, Kinnunen U-M, Jylhä V, Liljamo P, Kivekäs E. Nursing Informatics Innovations to Improve 
Quality Patient Care on Many Continents. In: Saba VK, McCormick KA, editors. Essentials of Nursing 
Informatics, 7th Edition, McGraw Hill, USA, 2021, p. 677-691. 

[37] Friedman CP, Wyatt JC, Ash JS. Evaluation methods in biomedical and health informatics (3rd ed.) 
Springer, Geneva. 2022.ISBN 978-3-030-86452-1. 

[38] Oh H, Rizo C, Enkin M, Jadad A.  What Is eHealth (3): A Systematic Review of Published Definitions. 
J Med Internet Res 2005;7(1):e1 https://doi: 10.2196/jmir.7.1.e1. 

[39] Carr K, Bangalore D, Benin A, Holmboe ES. Leveraging the benefits of health information technology 
to support healthcare delivery model redesign. Journal of Healthcare Information Management, 
2006;20(1):31-41. PMID: 16429957. 

[40] Bernstam EV, Smith JW, Johnson TR. What is biomedical informatics? J Biomed Inform. 2010 
Feb;43(1):104-10. doi: 10.1016/j.jbi.2009.08.006. 

[41] Hatch MJ. Organization Theory. Modern, Symbolic, and Postmodern Perspectives. Fourth Edition, Ox-
ford University Press 2018. 

[42] Shortliffe EH, Cimino JJ. (Eds) Biomedical informatics: computer applications in health care and bio-
medicine (5th ed.) 2021. Springer Nature, Geneva. ISBN 978-3-030-58720-8. 

K. Saranto and U.-M. Kinnunen / Milestones and Outcomes in HHSI Education Programmes90



[43] Gibson CJ, Dixon BE, Abrams K. Convergent evolution of health information management and health 
informatics – a perspective on the future of information professionals in health care. Appl Clin Inf 
2015;6:163–184 http://dx.doi.org/10.4338/ACI-2014-09-RA-0077. 

[44] Hersh, W.R., Gorman, P.N., Biagioli, F.E., Mohan, V., Gold, J.A. & Mejicano, G.C. (2014) Beyond 
information retrieval and electronic health record use: competencies in clinical informatics for medical 
information. Advances in Medical Education and Practice, 5:205-212. 
https://doi.org/10.2147/AMEP.S63903. 

[45] Saranto K, Ronquillo C, Velez O.  Nursing Competencies for Multiple Modalities of Connected Health 
Technologies. IOS Press. Studies in Health Technology and Informatics 2017;232:172-182. 

[46] Hübner U, Shaw T, Thye J, Egbert N, de Fatima Marin H, Chang P, Connor SO, Day K, Honey M, Blake 
R, Hovenga E, Skiba D, Ball MJ. Technology Informatics Guiding Education Reform – TIGER: An 
International Recommendation Framework of Core Competencies in Health Informatics for Nurses. 
Methods Inf. Med. 57 (Suppl 1) (2018):e30–e42. https://doi.org/10.3414/ME17-01-0155. 

[47] Hübner U, Thye J, Shaw T, Elias B, Egbert N, Saranto K et al. Towards the TIGER International Frame-
work for Recommendations of Core Competencies in Health Informatics 2.0: Extending the Scope and 
the Roles. Stud Health Technol Inform. IOS Press 2019;264:1218-1222. doi: 10.3233/SHTI190420. 

[48] Health Education England NHS (2019) The Topol Review: preparing the healthcare workforce to deliver 
the digital future. London: Health Education England NHS. Available at: https://topol.hee.nhs.uk/. 

[49] Ahonen O, Kouri P, Salanterä S, Liljamo P, Kinnunen UM, Saranto K, Numminen J, Aho-Konttinen A, 
Herukka A, Zewi-Kalliomaa C. Finnish Nurses Association’s Digital Social and Health Strategy 
2021.Available https://sairaanhoitajat.fi/wp-content/uploads/2021/06/E-health-2021_.pdf Accessed 
10.08.2022. 

[50] Kinnunen U-M, Saranto K. A Synthesis of Students’ Theses in the Accredited HHSI Master’s Pro-
gramme.Studies in Health Technology and Informatics 2018;247,815-818. 

[51] Bichel-Findlay J, Koch S, Mantas J, Abduld SS, Al-Shorbajie N, Ammenwerth E, et al. Recommenda-
tions of the International Medical Informatics Association (IMIA) on Education in Biomedical and 
Health Informatics: Second Revision. (Manuscript submitted, pending approval July 2022). 

[52] The Bologna Declaration on the European space for higher education: an explanation.2001. Available 
https://www.eurodesk.it/sites/default/files/file/doc_pogiovanili/bologna_process.pdf Accessed 
10.08.2022. 

[53] World Health Organization (WHO). Global strategy on human resources for health: Workforce 2030. 
Available at https://apps.who.int/iris/bitstream/handle/10665/250368/9789241511131-eng.pdf Accessed 
30.07.2022. 

[54] Tackett S, Zhang C, Nassery N, Caufield-Noll C, van Zante M. Describing the Evidence Base for Ac-
creditation in Undergraduate Medical Education Internationally: A Scoping Review. Acad Med . 2019 
Dec;94(12):1995-2008. doi: 10.1097/ACM.0000000000002857. 

[55] World Federation for Medical Education. Recognition criteria. http://wfme.org/accreditation/recogni-
tion-criteria. Accessed 20.07.2022. 

[56] Mantas J, Hasman A, Shortliffe EH. Assessment of the IMIA educational accreditation process. Studies 
in Health Technology and Informatics. 2013;192:702-706. 

[57] Kulikowski CA, Shortliffe EH, Currie LM, Elkin PL, Hunter LE, Johnson TR et al. AMIA Board white 
paper: definition of biomedical informatics and specification of core competencies for graduate education 
in the discipline. J Am Med Inform Assoc 2012;19(6):931–938. 

[58] Kolokathi A, Hasman A, Chronaki C, Madsen I, Moen A, Randell R, Mantas J. Education in Bimedical 
and Health Informatics: A European Perspective. Studies in Health Technology and Informatics. 
2019;264:1951-1952. 

[59] AC2 2022.  http://efmi-ac2.bmhi-edu.org/thematic-areas/ Accessed 02.08.2022. 
[60] EFMI Working Group Education 2022.  https://efmi.org/workinggroups/edu-education/ Accessed 

02.08.2022[61] Mantas J. The European Educational Programs in Biomedical and Health Informatics. 
Stud Health Technol Inform. 2020;272:482-483. doi: 10.3233/SHTI200600. 

[62] IMIA accreditation guidelines. https://imia-medinfo.org/wp/imia-accreditation-pilot/ Accessed 
20.07.2022. 

[63] Hasman A, Mantas J. IMIA accreditation of health informatics programs. Healthcare informatics research. 
2013;19 (3):154-161. 

[64] Mantas J. Accreditation and Certification in Health Informatics: Principles and Procedures. Stud Health 
Technol Inform. 2017;238:272-275. 

[65] Commission on Accreditation for Health Information and Information Management Education (CA-
HIIM). CAHIIM Accreditation Standards [Internet]. Chicago (IL) https://www.cahiim.org/accreditation 
Accessed 30.07.2022. 

[66] Mantas J. The Accreditation Procedure Ensures Quality of Education in Biomedical and Health Infor-
matics. Stud Health Technol Inform. 2020;272:484-486. doi: 10.3233/SHTI200601. 

K. Saranto and U.-M. Kinnunen / Milestones and Outcomes in HHSI Education Programmes 91



[67] Jaspers M, Hasman A, Borycki E. IMIA Accreditation of Biomedical and Health Informatics Education: 
Current State and Future Directions.  Yearb Med Inform 2017:252-6 http://dx.doi.org/10.15265/IY-2017-
011017. 

[68] Finnish Strategy for ICT implementation. Ministry Affairs and Health in Finland 1996. (In Finnish: So-
siaali- ja terveysministeriö: Sosiaali- ja terveydenhuollon tietoteknologian hyödyntämisstrategia. Työry-
hmämuistioita 1995:27. Helsinki 1996. [Ministry of Social Affairs and Health]. 

[69] Hübner U, Saranto K, Vieia-Marques P, Kinnunen UM, Egbert N, Babitsch B, Kalthoff D, Cardosa A, 
Sousa P, Hüsers J, Padilha M, Mannevaara P, Jokinen T, Mansholt H, Correia R, Morawski TS, Wilson 
GM, Ball MJ. The eHealth4all@eu Pipeline of Course Development: TIGER Recommendations in Ac-
tion. Stud Health Technol Inform. 2022;290:1126-1127. doi: 10.3233/SHTI220300. PMID: 35673238. 

K. Saranto and U.-M. Kinnunen / Milestones and Outcomes in HHSI Education Programmes92


