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Abstract

In the midst of a global pandemic the need for health and social care
providers to commit to, and deliver on, integrated patient-centered
care services has been accelerated. Globally, health and social care
programme administrators are turning to digital devices and
applications to provide supporting infrastructure which can offer safe
access to health information at the point of care. Digitalisation is
increasingly considered a key requirement to support diagnostics and
therapeutic care services in health care delivery. The open source
community are responding to this need to advance integrated care
and digital services by providing targeted resources to address the
interoperability challenge. Addressing interoperability in health
systems is a core part of achieving sustainable enterprise wide
integrated care. Using Open Innovation 2.0 methods for advancing
knowledge on interoperability, this paper describes the development
of a micro credential for knowledge transfer on interoperability
created by the Centre for elntegrated Care (CelC). Designed and
developed to signpost interested stakeholders to targeted material
and build understanding and capacity on the topic. The design
approach and initial resource content are explained through the lens
of a specific research project funded by an Elite S Fellowship to
advance leadership and standardisation for Information and
Communications Technology (ICT) in Europe.
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Plain language summary

In order for you to benefit from smart devices such as your
mobile phone or an electronic health record, information needs
to be able to flow across systems that you use, be available and
accurate. If you want to share this information with a health
care provider it also needs to be portable to transfer accurately
to support you and your health care provider’s choices. The
European Union are working with industry and public serv-
ice providers to assist in guiding best approaches to make this
happen. Guiding this work are approved EU standards.

We are a research team who are working in Dublin City
University in the Center for elntegrated Care (CelC). We are
building resources to educate people interested in advanc-
ing the standards in real world projects. The goal is to move
the standards along so we can enjoy safe and secure sharing of
health information. This paper provides a summary of an online
course we have created to do this. It describes our approach
to development of resources and how we selected material
for the resource. It also provides pictures of the resource
that we will be using in a course called a micro credential.

1 Introduction

Globally, the education and training of health and social care
service providers to deliver planned eHealth and digital serv-
ices is widely acknowledged. The potential role of digital
health technologies in improving public health, and the need to
advance health data standardization as part of eHealth systems
and services since 2013, has led to a number of targeted policy
actions'”. More recently the need for targeted training through
the development of micro credentials (MC) has also been cri-
tiqued and pilot programmes in the context of Ireland are
reported as important to progress®. The nexus of domain
expertise on the design for new models of care with compu-
ter and data scientists is a critical link in order to optimise
co-operation and deliver on the anticipated value proposition.
Form must follow function in order to ensure that any national
planned digital transformation is well aligned to the service
providers needs to advance value based healthcare”.

Across a wide range of domains across at university level, the
role of academia in addressing how public service needs are
best served is under review. In order to address the practical
concerns of everyday routines for citizens and society in
general, European Union (EU) policy recommends univer-
sities provide focused scholarship on research and teaching
activities to advance implementation science. Contemporary
actions on EU digital targets for 2030 are focusing on
knowledge translation and empowering people to modernise
public services. Underpinning this policy agenda are national
recovery and resilience plans which look to agile co-creation
initiatives which can scale up and spread skills and provide
long term impact on infrastructure government and business”'’.
Responding to the call, universities within the EU are there-
fore exploring a new educational pedagogy. New approaches
include leveraging activities education, and research, to advance
alliances and cross fertilisation across these respective fields.
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This paper describes one such initiative which focuses on the
creation of a micro credential (MC) to transfer and act as a
primer to advance integrated care. A MC can be described
as a purposefully designed smart educational pathway which
exploits the pedagogical affordances of new digital technologies
underpinned with emerging educational models''.

Using Open Innovation 2.0 (OI2.0)' methods this paper
describes a MC for interoperability'?. Consistent with OI2.0
approaches, the authors engaged with an established network of
stakeholders including university, industry, and government-
public service providers to consider specific requirements to
provide targeted resources based on requirements to contrib-
ute to value based healthcare®'®. As part of a collaborative
engagement through the European Consortium of Inno-
vative Universities (ECIU) and an Elite S Marie Curie
fellowship'®, the authors used existing research in progress
to create resources to support the development of a MC to
explain interoperability in context.

Why micro credentials focused on interoperability?

A critical driver to support universal health care globally is
access to, and development of, sustainable and high qual-
ity infrastructure in the form of clean data. Clean data could
be described as a process to address data that is duplicated or
incorrectly formatted in a data set which can impede interop-
erability when combining different data sources. This leads
to a common challenge in data reporting which is fragmen-
tation of data called heterogeneous data (i.e. semantic het-
erogeneity) and so the data must be cleaned before being fit
for national reporting and analysis’>!'®. The progression of
data warehouses and data lakes in the past ten years has
also placed demands on how to access, package, and struc-
ture data to fulfil the anticipated demands for cross domain
co-operation of information, to enlighten businesses and
address policy agendas. Supporting data collection, storage
and analysis, is the need for robust integrated care systems
which facilitate shared access to health records clinically. In
addition for business and policy use of big data, there is a
need for structured data, domain specific information models
and schema designed for regional and national analysis and
reporting®.

Understanding and advancing standards based approaches
for interoperability is also timely with the advancement of
artificial intelligence (AI) and machine learning (ML) in the
healthcare domain'®. For accurate and quality data to be avail-
able for use in future policy translation and knowledge
production, heterogeneity of data types will also need to be
addressed'”'®. As electronic records replace traditional paper
charts, and big data and Al advance, so too the challenge

'Open Innovation 2.0 is a new paradigm based on a Quadruple Helix
Model where government, industry, academia and civil participants work
together to co-create the future and drive structural changes far beyond
the scope of what any one organization or person could do alone. https:/
ec.europa.eu/digital-single-market/en/open-innovation-20
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associated with change and transformational processes will
become more evident. Even though such tools offer many
potential benefits for healthcare, such as increased produc-
tivity, cost and medical error reduction, if executed poorly
the complexity and risk of data breaches increases in addition
to the risk of malicious privacy violations!’. Through research
and knowledge production universities can contribute recom-
mending and providing standards based practical solutions
to tackle these challenges in order to progress digital health
uptake and use with targeted educational resources'' >,

The scenarios listed above relating to data quality and data
heterogeneity will require interoperability as a key factor
influencing delivery of digital health transformation, albeit
for different context of use. Despite this identified need, for
almost two decades authors report on the prevailing strug-
gles encountered with achieving interoperability at the local
and enterprise level'>. A research centre in Dublin City
University, Ireland entitled the Centre for elntegrated
Care (CelC)* is focused on devising learning resources to
tackle the interoperability challenge. Motives fuelling this
interoperability challenge are well documented®'”*, and so
as part of our strategic plan for 2021, the authors targeted
solutions to contribute in addressing this ongoing challenge.
The resources created to support the MC can be accessed
via link https://www.ceic.ie with password sandpitbeta.

2 Methods

This research got ethical approval from Dublin City
University (DCU) ethical committee with reference number
DCUREC/2020/217 on 9th November 2020.

2.1 Scoping requirements

Based on experience in the field from both computer
science and health care provision and using insight from the
literature reviewed and expert opinions the authors set about
considering how to design targeted resources to inform
the development of a MC for interoperability. Considering
what the key barriers are on advancing interoperability, the
conclusion was that one of the main impacts relates to the vast
amount of literature published on the topic!”!*. The breadth
and depth of literature relating to the levels of engagement
on interoperability which an individual is required to navi-
gate, focus, and subsequently assimilate for learning about the
theory and practice of achieving interoperability is significant.
In many cases it can lead to information overload. Increas-
ingly domain experts with a background in clinical service
delivery are charged with contributing (or in some cases
leading) requirements design programmes. In addition such
individuals may also contribute to public procurement proc-
esses often being appointed to senior executive roles for
deployment of integrated care systems. Yet, such stakeholders
have limited protected time to learn. Health care professionals
are considered vulnerable populations due to contempo-
rary strains on service delivery culminating in to a shortfall
in skill mix, adequate work force resourcing in addition to
the mounting pressure of the global coronavirus disease
2019 (COVID-19) pandemic*. Protected time by clinical
leads to review a dedicated resource designed to understand
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interoperability in health care in context may yield less frag-
mented systems and services in the longer term and could
support the process in the following way:

e Accelerate the breadth of learning on the topic of
interoperability.

e Offer targeted resources for asynchronous learning.

e Connect participants

engaged in public
activity.

with an interest in the topic
service and procurement related

2.2 Method

Following the initial scoping exercise and using Open Inno-
vation 2.0 (OI2.0) methodology the Centre for elntegrated
Care (CelC) used key attributes of the OI2.0 methodology
in the following way:

e Engaged in a Quadruple helix*> approach using focused
discussion with a wider stakeholder group such as
the European Consortium of Innovative Universities
(ECIU), academic institutions, industry partners and
public service providers which contributed to identi-
fying key resources for advancement of the planned
MC.

e Defined a dedicated shared platform to promote exist-
ing open source seminal work to disseminate state of
theart resources for advancing interoperability. Creating
an online platform is considered a key pillar in the
OI 2.0 methodology. This online platform offered a
space to share content, promote innovation and match
participantsinterests ~ facilitating  the  potential  for
development of a shared community'>!3.

e The platform was designed as part of the MC and
provided knowledge synthesis from three distinct view-
points; health and social care domain, computer science
and health informatics. Each of the viewpoints
provided scaffolds for learning about interoperability
and used open science, state of the art resources and
selected standards from (International Standards Organ-
isation Technical Committee 215 (ISO TC 215)»
and the European Committee for Standardization
Technical Committee (CEN TC 251)%.

e In addition, a Marie Curie Fellowship EliteS, sponsored
by Science Foundation Ireland (SFI) and the Adapt
Research Centre provided standards based demonstrators'*
from research project entitled the Common Semantic
Data Model (CSDM)?.

2.3 Key findings on requirements identification
2.3.1 Phase one. Key findings from this phase of research
activity suggested that for many individuals the need to grasp

2Quadruple Helix innovation models — involving institutional bodies,
research sphere, business sector, and citizens in the process. This new gen-
eration of open innovation leads to stronger economic impact and better
user experience in Europe. https://ec.europa.eu/digital-single-market/en/
open-innovation-20
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the topic ofinteroperability was considered challenging but
important to their practice. Individuals consulted as part of the
processof engagement found the topic confusing and difficult
to grasp over a short timeline.

The identified skills and learning outcomes to underpin the
development of the MC included:

1. Proficiency in formulating and demonstrating an
understanding on the topic of interoperability in the
context of a domain specific application and simulated
system for health and social care.

2. An ability to define, organise, and build a demonstrator
Use Case using recommended EU approaches

3. Foundation expertise on the use, interpretation and
application of online tooling to illustrate a detailed
sequence and set of related processes to structure data for
interoperability.

4. Acquired knowledge and competency to investigate
a specific data set to interpret an information schema
and ontology

Configurations and decisions of the design approach which
informed the learning resources included:

e Key features for effective design for usability such
as explanatory material and podcasts.

e Individual sections to support content and flow of the
material to be accessed and reviewed as either stand
alone or in sequenced manner to encourage asynchronous
and iterative learning.

e Decisions on what the key supporting components were
to explain the interoperability challenge through a clini-
cal practice lens led to scenarios of context specific
cases with additional supporting theory and material.
Providing examples of cases and context specific
configurations potentially could assist in linking the
technology with problems that were based on real
world scenarios of practice. Additional queries included
how best to represent embedded guidance documents
and what information presented was static and what
was dynamic. This would have implications for sustain-
ability of the material as regular revision and updat-
ing of the resource. A set of discrete learning objects
were conceived, mapped, and then devised with
dedicated links to associated tooling from the web.
Learning objects are described by Littlejohn et al. in
2008 as having four discrete levels which include
a) digital assets often containing a single file or raw
media asset, b) information objects c) learning activi-
ties and d) learning design structured sequences of
information and activities®.

e Supporting material included a glossary for key terms,
not only to understand the variety and mix of concepts
and terms related to the subject but also to explain
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the collection of buzz words and acronyms inherent
in the subject matter.

2.3.2 Phase two. To confirm the initial design features were in
line with expectations and strategically aligned with the over-
all design scope, the initial prototype material to support the
MC was shared with identified key stakeholder groups to
formatively review and advise on the relevance and useful-
ness of the resources created to support the MC. The key
stakeholder group identified to formatively review the proto-
type material included; small and medium-sized enterprises
(SME), industry partners, senior health care professionals
with an interest in learning about interoperability, academic
colleagues from other universities in Ireland and the USA,
in addition to post graduate students completing an MSc in
Digital Transformation. Initial collaborative feedback from
this group suggested the learning resources were useful and
met the identified scope of the design brief, recommending
some additional supporting introductory podcasts which were
subsequently added to the resource.

Once the initial learning resources were created the Micro
Credential (MC) was then submitted and approved at the
university committee level. The remainder of this paper detail
the supporting resources for the MC now available to access
via the centres website”?. The source code can be downloaded
from Zenodo®.

3 Initial development programme

3.1 Learning resources to support micro credential (MC)
for interoperability

The key message of the resources are to offer focused and
targeted material and learning activities to explain the proc-
ess of interoperability in the context of health and social care.
The aim of the resource was to assist in advancing sustainable
eHealth tools and solutions through knowledge transfer on
interoperability. The resource would emphasize the importance
of standards, open source infrastructure and stress the
importance of interoperability as a core building block in
good system design promoting resilience and sustain-
ability for digital health. The associated online platform to
support the MC therefore adopted a visual representation of
a root tree structure as presented in Figure 1. This diagram
provides a screen shot of the landing home page for the MC
online resources illustrating a visualization of how each of the
represented sections forms a root to anchor health informa-
tion systems design architecture with interoperability theory
practice and associated processes.

Eight sections were identified for inclusion in the online
resources, containing a suite of digital assets often containing
single files, guidance and raw media assets.

3.1.1 Citizen. The Citizen section (See Figure 2) presents
six detailed synthesised case studies with associated mate-
rial from a community or community residential service
background. Each citizen scenario includes a linked brief
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CelC Interoperability Sand Pit :

Researc

Policy

Practice

Publications

Citizen
Platform

Knowledge Tral

Innovations

Figure 1. Home page for the Centre for eIntegrated Care (CeIC) interoperability sand pit.

Citizen

Mary Jo Farrell

A 68 year old lady who
lives alone in the
community. She has
osteoporosis and
osteoarthritis

I View Mary Jo I

Figure 2. Citizen section.

biography, health maintenance detail with health manage-
ment issues and some background on the citizen’s routine
activity and communications. Learning hooks for development
of material were also included such as the citizen stories

This citizens section provides access to six case study
scenarios, created for us as background material linking to
learning activities detailed in the Practice Section of this
resource. The case studies detail provides synthesised citizen
information only. The created material was identified through
practice and research conducted over a number of years. It is
therefore not associated with any single individual person.
Each of the synthesised cases presented provides a
background for creating an assessment record or a referral
record to different health care actor.

Patrick Meagher

Pat is 73 years old and
lives alone. Pat is
suppported by his

neighbour who is formal

carer. Pat has Stage 2

Emphysema and
requires home oxygen.

| View Patrick I

Una is a single 79 year
old lady who has had a
stroke. Previous to this
she lived independently
and had no major
health issues

| View Una |

designed to identify and document a reoccurring issue in
health and social care which could inform lessons for role
play and scenarios building. For example cases included
present citizens with chronic diseases such as emphysema or

Page 6 of 16



rheumatoid arthritis. The citizen cases are all living in place
and require services to support integrated self-management
support action plans. The citizen section acts as a primer for
creation of use cases in later sections of the resource under
the practice section and additional master classes in the MC.

3.1.2 Knowledge Transfer. At the heart of Knowledge Trans-
fer (see Figure 3) in the domain of health informatics is the
world of standardisation. Standards work focuses on build-
ing consensus on practical services software products and
processes to deliver quality and impact positively on out-
comes. In this Knowledge Transfer section we include the key
organisations which are pivotal in shaping and designing the
future systems and services in the domain of health infor-
matics globally. We also draw extensively on the work of
experts in the field of interoperability and include a short
presentation explaining how systems designers progress from
models of use to models of meaning’*!>,

3.1.3 Practice. The Practice section (see Figure 4) is created
to assist health care professionals to understand the multi-
faceted nature of the process of design for interoperability
to advance integration moving from designing use cases
with domain experts from the health and social care domain
to creating schemas ontologies and GraphDB* visualizations
through a guidance resource describing the activity involved
in a series of action steps. See online link for the details https:/
sites.google.com/dcu.ie/csdm/. Prototype for Clinical assess-
ment which is mentioned under in this section i.e. Prac-
tice from Computer Science Domain can be access via link
https://arcg.is/CXamK

3.1.4 Platform. Following on from the Practice section and
some associated learning activity exercises, the Platform
section (see Figure 5) provides a beta version of the CSDM
demonstrator from, the Elite S Marie Curie fellowship, previ-
ously mentioned in Section 2.2'**'. The platform section is
designed to introduce the participants to relevant standard

Knowledge Transfer
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specification for schema and machine to machine communi-
cation. Examples in the demonstrator includes Fast Health-
care Interoperability Resources (FHIR) based application with
supporting applicable ISO Standards and specifications'>!.
Full documentation of Formal Ontology of Continuity of care
can be access via link https://subhashishhh.github.io/contsysDoc/
and this version of the ontology schema can be cite as
doi:10.5281/zenodo.5419092.

3.1.5 Innovation. Under the Innovation section (see
Figure 6), the user is introduced to key strategic activities
published by the European Commission. For example the Euro-
pean Interoperability Framework and associated resources
are listed. In addition the innovation section offers a suite of
projects selected to represent the EU agenda for driving dig-
ital through research. Recent publications such as the Research
European Observatory for ICT Standardisation which promotes
the development and participation of citizens to engage with a
European wide ecosystem are also included®.

3.1.6 Research. The Research section (see Figure 7) offers
a dedicated set of resources purposefully collected by the
authors to be reviewed over time by the participants engaged
in the MC. For example Open Standards links and meta-
data standard web pages are flagged to illustrate the nuts and
bolts of interoperability. Key infrastructure used widely in
deployment of shared health records such as Health Level
Seven (HL7) and the IHE IT Infrastructure (ITI) Technical
Framework (IHE ITI-TF) Integration Profiles are included
for review. The research section also includes a glossary of
terms which will evolve over time as the resource is used in
training as part of the MC programme?>3*,

3.1.7 Policy. The Policy section (see Figure 8) provides an opin-
ion piece on material reviewed by the Centre for elntegrated
Care (CelC) over the past year. This policy section draws heav-
ily from related work in the health informatics standards
community. The resources therefore provide a discrete snapshot

‘Standard Organisations / Groups

Figure 3. Knowledge Transfer section.
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As one considers interoperability for sustainable health and social care
systems deployment in Ireland, we present the practice-focused activity
resources from two distinct domains.

e Practice from Health and Social Care Domain

e Practice from Computer Science Domain

Practice Domain Health and Social Care Building a Use Case

In the practice homepage, we include examples of how health care
professionals can define key requirements for a Use Case. In the example,
we provide a completed Use Case Template and Scenario Template based
on the Antilope Report revised in 2015 by Vincent van Pelt, and Michiel
Sprenger, from the Nictiz Organisation in the Netherlands detailing
process steps on development of a Use Case Report. The cited Antilope
report provides a number of “tools” that can be used in solving
interoperability challenges.

Additional Recommended Reading on Use Cases for integrated care for
example a patient summary, referral or telemonitoring are also available
to view from the Use Case Repository from EU Net.

For additional information on IHE and development of a Use Case, see

Chapter 5 Health Information Exchange: The Overarching Role of

Integrating the Healthcare Enterprise (IHE) by Karima Bourquard and

Alexander Berler in An Introduction to Nursing Informatics 5th Edition

2021.

The Antilope Report provides two templates ;

1. High Level Use Case Template and

2. Accompanying Realisation Scenarios

Figure 4. Practice section.

of related policy to the topic of interoperability rather than
a comprehensive overview of policy relating to the topic in
general. The purpose of this section as with other sections
in the MC resources, is to provide the reader with some sign-
posting on relevant resources to support why interoperability
is a critical foundation block for emerging policy and to
stimulate discussion and reflection in related discussion fora.

3.1.8 Publications. The Publications section (see Figure 9)
links to some key authors and resources which has shaped the
authors thinking on interoperability research for integrated
care. While the list of publications is short, it is presented as
a set of introductory texts for those interested in understand-
ing the approach adopted in the Centre for elntegrated Care
CelC to the topic.

4 Discussion

In the context of health and social care, there is a growing need
for domain experts to understand the importance of, and theo-
retical underpinnings on the topic of interoperability. For
clinicians and those interested in the topic of interoper-
ability with limited knowledge on informatics, there is a need to
create targeted micro credential (MC) for scale up and spread
of competency in this important field of health and compu-
ter science. Developing an MC which offers foundational
signposting to material on the topic through context spe-
cific configurations underpinned by interdisciplinary practice
is considered a worthwhile initiative to invest time in. Through
focused collaboration the topic of interoperability is iden-
tified as a foundation stone to deliver on the digital health
agenda. Technical reports related papers and specifications

Page 8 of 16



Platform

Figure 5. Platform section.

Innovation

Figure 6. Innovation Section.
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IHE Profile SNOMED- CT, ICNP

ASojoutuisay
JeuoneuRiu|

Open Architecture

W3C, SPARQL Protocol,

S | HL7 Messaging, REST API

10303014 uado

Open Schema

Figure 1

Platform

Designing a Healthcare platform can be more complex than individuals might initially think.
Primarily this is due to the number of stakeholders involved. For example a platform may need to
be designed by industry partners and used by citizens or healthcare organisations.

There are four main pillars which need consideration in order to achieve interoperability across
and between healthcare systems. The four pillars are interconnected as featured in Figure 1 above
and it is best to deal with each of the pillars concurrently. The four pillars provide the overall
foundation for any healthcare platform. The four pillars are architecture, schema, terminology and
protocol. The first pillar which is the base architecture needs to follow a selected meta model. For
example a meta model such as one defined by IHE Profiles and which we have signposted on the
research and platform sections of this sandpit. IHE profiles provide a common language (meta
standard) for purchasers and vendors to discuss the integration requirements of healthcare
systems and to support the integration capabilities of healthcare IT products. The IHE profiles also
provide a clear implementation path for communication standards supported by industry partners
and carefully documented, reviewed and tested iteratively over time.

At its heart, innovation is the creation and exchange of ideas. It involves the creation
and adoption of something new that provides value. In order to realise value in
organisations six vectors can be used to realise and deliver value.

Vision

Technology

Business Case

Process Change

Organisational Change

Societal Change

Unless such vectors are managed in tandem, the chances of innovation success are
significantly reduced (Curley and Salmelin, 2018, p. 132).

Across EU member states performance on innovation continues at a steady pace. The
European Innovation Scorecard demonstrated by member states comparative
analysis of innovation performance.

The EU Innovation Radar Platform details information about EU-funded innovations
from high-quality projects visible and accessible to the public. Here we provide links
to some relevant innovative research projects relating to health and interoperability
listed by the Commission.

Examples of Innovative Radar Projects
Searching the innovation radar platform with a key word of health across EU member
states provided 6345 projects, 59 of which are listed to include Ireland.
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Supported through DCU and Adapt Research Center, the CelC
sandpit is funded through the EU EliteS Fellowship. Under this
Research Section we provide links to a set of resources which
we consider are key components to be familiar with in any
project particularly for those who are focused on delivering an
interoperable and sustainable health and social care project in
line with global policy for integrated care. The links are
purposefully selected to act as signposts for industry and
project teams , and based on requests for information by key
stakeholders we engage with over the past year or so. In
addition it is anticipated that the list of resources and links will
assist with building capability and capacity with health
informatics post graduate programmes of study.

Many countries have established national infrastructure to
share data across and between services and systems digitally.
In the Platform and Practice Sections we provide examples in
context from EU and local projects. Here we provide the nuts
and bolts of the interoperability pillars in which the integrated
care is supported.

Figure 7. Research section.

published by the International Organization for Standardiza-
tion (ISO) community stress the importance of good quality
data, reporting that such emerging technologies will use
data in Systems of Interest (Sol) as a basis for decision mak-
ing and predictive modelling'®*. The design brief was identified
to create a focused innovative resource which offers scaf-
folds for learning and which can be used as part of a MC for
interoperability. The initial collaboration with stakeholders
learning and interested in this topic suggests that the
resources created to date provide an initial platform to support
the advancement of an MC for interoperability. As educators,
the academic community has a role to play publishing
research and innovation through open science*'*°.

The need for understanding the importance of interoperability
has never been greater as research teams strive to integrate
specifications across and between different domains and sub
domains to advance digitalisation in care delivery.

In health and social care services, the clinician has a key
role in sense checking the clinical information, the associ-
ated data, and the relationships there in to optimise safety and
minimise risk. At an enterprise level, new systems deploy-
ment such as artificial intelligence (AI) and machine learn-
ing (ML) for example can collect, combine, and process data
from different sources providing capacity to conduct one or
more given tasks for care delivery but the topic is complex

and the risk for data breaches and malicious privacy violations
has never been greater’. At its core is the need for AI
to have access to quality orientated and clean data to apply
knowledge from defined domain information models is
recognised's. To move beyond siloed systems, a European Strat-
egy for Data published in 2020 identifies a single European
Data Space as a priority where data can flow within the EU
and across sectors®. Designing strategies for instruction or
providing targeted resources such as the MC for interoper-
ability may assist in some small way to inform those learning
about interoperability to understand its significance for scale
up and spread of resilient and sustainable solutions to support
a quality orientated digital health service. Next steps for this
MC is to pilot test it in the next academic year (2021-22).
In the interest of sharing knowledge on development proc-
esses and linking academics and stakeholders together through
established ecosystems this paper provides a summary of
progress and deliverables to date.

By focused interaction among the producers and users of research,
tailoring information to different target audiences so that inter-
ventions and associated resources are used more widely is con-
sidered important to accelerate and modernise pubic health
services®. Such initiatives can act as institutional bridges
between researchers, decision-makers and communities. More
than ever before, countries need to counter misinformation
and rapidly mobilise the best available evidence, and present
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Horizon Scan on Related Policy for CelC Sandpit.

This Policy Section provides summary detail on evidence reviewed,
and details how it relates to the topic of interoperability linking to
health informatics and policy. It is an opinion piece on material that
the CelC has reviewed over the past year as part of its research
agenda, which draws heavily from related work in the health
informatics standards community. The resources therefore provide
a snap shot of related policy rather than a comprehensive overview
of policy in general. The purpose of this section as is the case with
other sections in the sandpit is to provide the reader with some
signposting on what we consider are useful resources to support
why interoperability is a critical foundation for health informatics
and emerging policy.

We have selected three key areas to present our insights from
preparation and readiness for artificial intelligence, emerging digital
and health service and health informatics policy and standards. |
include a quote from Turing and think we have some ways to go
before this statement is reality.....

= ?"q | believe that at the

end of the {20th}
century the use of
D:,ﬁ?::' words and general
educated opinion will
Readiness 4 Al have altered so much
that one will be able
to speak of machines
thinking without
expecting to be
contradicted Alan
Turing, 1912-54

Standards

Figure 8. Policy Section.

it in user friendly ways to decision-makers. Future directions
for this interoperability resource include progressing the
development of MC as part of the European Consortium of
Innovative Universities (ECIU) initiative by piloting it with
colleagues in the US, Italy and Ireland®*. Universities increas-
ingly will need to play several roles in their communities, and
one of their key functions is to support and drive regional,
social and community developments. With an eye to the future,
it is important for universities to invest in innovative activi-
ties in order to have a better chance of making a sustainable
impact on service improvement in the medium to long term.

Capitalising on existing funded projects and exploiting inter-
nal knowledge and resources through shared scholarship
facilities using Open Innovation 2.0 (OI2.0) methods is one
approach to avoid wheel reinvention**’. We consider such
initiatives may be small in size, but none the less we con-
sider that they are important to rapidly drive sustainable
transformation and forge connections with likeminded
people for the future. We conclude with recent quote from
World Health Organisation (WHO) Director Dr Tedros Adh-
anom Ghebreyesus who suggests that “We’re not just fight-
ing an epidemic; we’re fighting an infodemic” — lets try and
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Some links to some of the key publications which has shaped
our thinking on interoperability for integrated care are listed
here in this section. While the list of publications is short it
provides a good set of introductory texts for those interested in
understanding the approach we are adopting in CelC to the

topic.

® An Introduction to Nursing Informatics - view from this link

® Antilope Use Case - 2015 - view from this link

® Blobel et al papers - available to view from this link

® Benson & Grieves - publication to view from this link

® Curley & Samelin - view from this link

® ETSI Understanding ICT Standardisation: Principles &

Practice - view from this link

Figure 9. Publication section.

break the cycle of heterogeneity which impedes data analysis
by advancing interoperability.

Data availability
No data are associated with this article.

Software availability
- Source code available from: https://github.com/subhashishhh/
contsysDoc/tree/v1.4.0

- Archived source code at time of publication: https://doi.
org/10.5281/zenodo.5419092%

- License: Data are available under the terms of the Creative
Commons Zero “No rights reserved” data waiver (CCO 1.0
Public domain dedication).

Acknowledgements

We wish to thank Ms Anne Spencer for her contribution
to the design of the website and resource, St. Michael’s House,
Ballymun, Dublin and Students from the MSc in Digital
Transformation in University of Limerick who provided
informal feedback on the resource.

Page 12 of 16


https://github.com/subhashishhh/contsysDoc/tree/v1.4.0
https://github.com/subhashishhh/contsysDoc/tree/v1.4.0
https://creativecommons.org/publicdomain/zero/1.0/
https://creativecommons.org/publicdomain/zero/1.0/
https://doi.org/10.5281/zenodo.5419092
https://doi.org/10.5281/zenodo.5419092

References

Open Research Europe 2021, 1:109 Last updated: 07 APR 2022

20.

21.

European Commission: The new eif embodied in the ministerial
declaration on e-government as a guideline to the digitalisation of public
administrations. 2017.

Reference Source

European Commission: New European Interoperability Framework:
Promoting seamless services and data flows for European public
administrations. 2017.

Reference Source

WHO: National ehealth strategy toolkit overview. 2012.
Reference Source

WHO: Sixty-sixth world health assembly. 2013.
Reference Source

WHO: State of the world’s nursing report -2020. 2020.
Reference Source

ECIU: Towards a european micro credentials initiative. 2020.
Reference Source

Blobel B, Oemig F: Why do we need an architectural approach to
interoperability. Eur | Biomed Inform. 2016; 12(1): 3-9.

Publisher Full Text

Blobel B: Interoperable EHR systems-challenges, standards and solutions.
Eur J Biomed Inform. 2018; 14(2): 10-19.

Reference Source

Govt. of Ireland Department of the Taoiseach: Public consultation on ireland’s
national recovery and resilience plan. 2021.
Reference Source

European Commission: Europe’s digital decade: digital targets for 2030.
2021.
Reference Source

Brown M: Paving the road for the micro-credentials movement eciu
university white paper on micro-credentials. 2020.
Reference Source

Curley M, Salmelin B: Open innovation 2.0: the new mode of digital
innovation for prosperity and sustainability. Springer, 2017.
Reference Source

Hasche N, Hoglund L, Linton G: Quadruple helix as a network of
relationships: creating value within a swedish regional innovation system.
J Small Bus Entrepreneurship. 2020; 32(6): 523-544.

Publisher Full Text

ELITE-S: Future leadership in ict and standardization in europe. 2019.
Reference Source

Benson T, Grieve G: Principles of Health Interoperability. Springer, 2016.
Publisher Full Text

Risling TL, Low C: Advocating for safe, quality and just care: what nursing
leaders need to know about artificial intelligence in healthcare delivery.
Nurs Leadersh (Tor Ont). 2019; 32(2): 31-45.

PubMed Abstract | Publisher Full Text

Berankova M, Kvasnitka R, Houska M: Towards the definition of knowledge
interoperability. In 2070 2nd international conference on software technology
and engineering. IEEE, 2010; 1: 1-232.

Publisher Full Text

Xiao C, Choi E, Sun J: Opportunities and challenges in developing deep
learning models using electronic health records data: a systematic review.
J Am Med Inform Assoc. 2018; 25(10): 1419-1428.

PubMed Abstract | Publisher Full Text | Free Full Text

Tom E, Keane PA, Blazes M, et al.: Protecting data privacy in the age of ai-
enabled ophthalmology. Trans/ Vis Sci Technol. 2020; 9(2): 36.

PubMed Abstract | Publisher Full Text | Free Full Text

ECIU: Eciu university 2030, connects u for life. 2020.

Reference Source

Hussey P, Kennedy MA: Introduction to Nursing Informatics. Springer

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

International Publishing, 2021.
Publisher Full Text

CelC: Centre for eIntegrated Care: Interoperability lab. 2021.
Reference Source

Bella G, Elliot L, Das S, et al.: Cross-border medical research using multi-
layered and distributed knowledge. In Proceedings of the 24th European
Conference on Artificial Intelligence (ECAI). 2020; 2956-2963.

Publisher Full Text

WHO: A coordinated global research roadmap. 2019.
Reference Source

ISO: International organization for standardization(iso)/tc 215—health
informatics. 2020.
Reference Source

CEN: European committee for standardization (cen)/tc 251—health
informatics. 2020.
Reference Source

Hussey P, Das S, Farrell S, et al.: A knowledge graph to under-stand nursing
big data: Case example for guidance. / Nurs Scholarsh. 2021; 53(3): 323-332.
PubMed Abstract | Publisher Full Text

Littlejohn A, Falconer I, Mcgill L: Characterising effective elearning
resources. Comput Educ. 2008; 50(3): 757-771.

Publisher Full Text

Subhashis: subhashishhh/contsysDoc: the first release of Contsys
Documentation (v1.4.0). Zenodo. 2021.
http://www.doi.org/10.5281/zenod0.5419092

Ontotext: Graphdb free. 2021.

Reference Source

HL7.org: HI7 fhir version4. 2019.
Reference Source

StandICT: Supporting european experts presence in international
standardisation activities in ict. 2020.
Reference Source

HL7: Health level seven (hl7) standards. 2020.
Reference Source

IHE: Ihe it infrastructure (iti) technical framework. 2020.
Reference Source

ISO: Iso/tc 215/ahg2:application of ai technologies in health informatics
draft report. 2020.
Reference Source

Conole G: Designing for learning in an open world. Springer Science &
Business Media, 2012; 4.
Reference Source

HSE: Hse cyber security incident. 2021.
Reference Source

European Commission: A european strategy for data. 2020.
Reference Source

Kuchenmuiller T, Reeder JC, Reveiz L, et al.: Covid-19: investing in country
capacity to bridge science, policy and action. BM/ Glob Health. 2021; 6(2):
e005012.

PubMed Abstract | Publisher Full Text | Free Full Text

Giunchiglia F, Dragoni M, Zamboni A, et al.: Knowledge and data integration
course. 2020.

Reference Source

Ec-Oecd A: Guiding framework for entrepreneurial universities. European
Commission, 2012; 1-54.

Reference Source

Frondizi R, Fantauzzi C, Colasanti N, et al.: The evaluation of universities’ third
mission and intellectual capital: theoretical analysis and application to
italy. Sustainability. 2019; 11(12): 3455.

Publisher Full Text

Page 13 0f 16


https://ec.europa.eu/isa2/new-eif-embodied-ministerial-declaration-e-government-guideline-digitalisation-public_en
https://ec.europa.eu/isa2/sites/default/files/eif_brochure_final.pdf
https://apps.who.int/iris/handle/10665/75211
https://apps.who.int/gb/ebwha/pdf_files/WHA66-REC1/WHA66_2013_REC1_complete.pdf
https://www.who.int/publications/i/item/9789240003279
https://www.eciu.org/news/towards-a-european-micro-credentials-initiative
http://dx.doi.org/10.24105/ejbi.2016.12.1.2
https://www.ejbi.org/scholarly-articles/interoperable-ehr-systems--challenges-standards-and-solutions.pdf
https://www.gov.ie/en/consultation/6760e-public-consultation-on-irelands-national-recovery-and-resilience-plan
https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
https://assets-global.website-files.com/551e54eb6a58b73c12c54a18/6043a9dd006226486010050e_ECIU_Sheet-update_3032021.pdf
https://www.worldcat.org/title/open-innovation-20-the-new-mode-of-digital-innovation-for-prosperity-and-sustainability/oclc/1006412713
http://dx.doi.org/10.1080/08276331.2019.1643134
https://cordis.europa.eu/project/id/801522/reporting
http://dx.doi.org/10.1007/978-3-319-30370-3
http://www.ncbi.nlm.nih.gov/pubmed/31613212
http://dx.doi.org/10.12927/cjnl.2019.25963
http://dx.doi.org/10.1109/ICSTE.2010.5608843
http://www.ncbi.nlm.nih.gov/pubmed/29893864
http://dx.doi.org/10.1093/jamia/ocy068
http://www.ncbi.nlm.nih.gov/pmc/articles/6188527
http://www.ncbi.nlm.nih.gov/pubmed/32855840
http://dx.doi.org/10.1167/tvst.9.2.36
http://www.ncbi.nlm.nih.gov/pmc/articles/7424948
https://www.eciu.org/news/eciu-university-2030-connects-u-for-life
10.1007/978-3-030-58740-6
https://www.dcu.ie/ceic/interoperability-lab
http://dx.doi.org/10.3233/FAIA200469
https://www.who.int/publications/m/item/a-coordinated-global-research-roadmap
https://www.iso.org/committee/54960.html
https://standards.cencenelec.eu/dyn/www/f?p=CEN:105::RESET::::
http://www.ncbi.nlm.nih.gov/pubmed/33811733
http://dx.doi.org/10.1111/jnu.12650
http://dx.doi.org/10.1016/j.compedu.2006.08.004
http://www.doi.org/10.5281/zenodo.5419092
https://graphdb.ontotext.com/
https://www.hl7.org/fhir/resourcelist.html
https://2020.standict.eu/
https://www.hl7.org/
https://profiles.ihe.net/ITI/TF/Volume1/index.html
https://www.iso.org/ committee/54960.html
https://books.google.co.in/books/about/Designing_for_Learning_in_an_Open_World.html?id=gjHNlbc1BMYC&redir_esc=y
https://www.hse.ie/eng/services/news/media/pressrel/hse-cyber-security-incident-update.html
https://ec.europa.eu/info/sites/default/files/communication-european-strategy-data-19feb2020_en.pdf
http://www.ncbi.nlm.nih.gov/pubmed/33597281
http://dx.doi.org/10.1136/bmjgh-2021-005012
http://www.ncbi.nlm.nih.gov/pmc/articles/7893206
https://unitn-kdi-2020.github.io/unitn-kdi-2020/
https://www.oecd.org/site/cfecpr/EC-OECD Entrepreneurial Universities Framework.pdf
http://dx.doi.org/10.3390/su11123455

O pen Research Euro pe Open Research Europe 2021, 1:109 Last updated: 07 APR 2022

Open Peer Review

Current Peer Review Status: ¥

Reviewer Report 01 February 2022

https://doi.org/10.21956/openreseurope.15181.r28442

© 2022 Kilanska D. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

v

Dorota Kilanska
Department of Health System Development, Medical University of Lodz, Lodz, Poland

This innovative approach to the possibility of obtaining data for the creation of open science is
worth disseminating.

All process steps have been defined and well described based on a clear methodology. The
attached images allow you to illustrate the efforts of the creators to create a tool that will allow
you to achieve the intended goal.

The publication shows not only the methodology of the approach to solving the problem, but also
shows the importance of involving universities in the implementation of innovations that will
benefit society.

Is the background of the case’s history and progression described in sufficient detail?
Yes

Is the work clearly and accurately presented and does it cite the current literature?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Is the case presented with sufficient detail to be useful for teaching or other practitioners?
Yes

Page 14 of 16


https://doi.org/10.21956/openreseurope.15181.r28442
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-6518-3536

O pen Research Euro pe Open Research Europe 2021, 1:109 Last updated: 07 APR 2022

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: IT, nursing, coordinated care, cost-effectiveness

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 02 November 2021

https://doi.org/10.21956/0openreseurope.15181.r27965

© 2021 De Raeve P. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

v

Paul De Raeve
European Federation of Nurses Associations, Brussels, Belgium

The article reads very easy and is key to address the interoperability challenges in the EU. The
strength of the article is the accessibility to any reader, including HCP.

Related to "The breadth and depth of literature relating to the levels of engagement on
interoperability ... significant." perhaps consider mentioning the October 2021 Policy Paper on
Interoperability developed by EFN and HOPE within the EU eHealth Stakeholder Group. This
working paper will be published soon but is available on request to the author.

2 typos:
topic ofinteroperability - processof engagement

The strength of this article are the detailed description of the "Eight sections", with key focus on
“citizens”, “platform” and “knowledge transfer” which is crucial for the EU citizens. Furthermore the
article's strengths lies within the section “policy” and “clinical practice”, what will be key for 3
million nurses in the EU.

The graphics used to explain the text is very welcomed as it helps understand the content as
interoperability can be something very technical. This makes this article so unique.

It would be interesting to have in the discussion a reference to gender! Furthermore, the article is
addressed to all HCP, but I am wondering if there is a difference in approach between nurses and
doctors, which also links to gender!

Is the background of the case’s history and progression described in sufficient detail?
Yes

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Page 15 of 16


https://doi.org/10.21956/openreseurope.15181.r27965
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-8255-061X

O pen Research Euro pe Open Research Europe 2021, 1:109 Last updated: 07 APR 2022

If applicable, is the statistical analysis and its interpretation appropriate?
Not applicable

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Is the case presented with sufficient detail to be useful for teaching or other practitioners?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: EU Expert on Digitalisation, Continuity of Care, EU Policy, A], ....

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Page 16 of 16



