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EXECUTIVE SUMMARY 
 

The development of health information systems (HIS) and the deployment of 
digital health solutions are strategic priorities for the provision of healthcare in 
Ireland. Increased healthcare use, growing healthcare expenditures, and the need 
to react in real time to public health emergencies such as COVID-19 necessitate a 
greater role for HIS and strong health data infrastructures so as to manage 
healthcare data efficiently across health systems.  

Several policy frameworks have outlined aspirations for the adoption of key tools 
such as individual health identifiers (IHIs) and electronic health records (EHRs). 
Implementation of these at a national scale has yet to be realised. Technological 
developments in a range of areas, from telemedicine to cloud-based computing, 
have better facilitated the health systems’ ability to respond to the COVID-19 
pandemic and have demonstrated the potential of eHealth for patients and 
decision-makers, including clinicians, public health officials and policymakers. 
Many of the improvements and experiences in HIS and technological 
developments during COVID-19 offer an impetus for the use of these components 
to ultimately provide better care to patients and a more efficient way of delivering 
services. 

This report considers features of HIS internationally, examines the current HIS and 
health data landscape in Ireland, and provides more focus on how one component, 
telemedicine, has been used during the COVID-19 pandemic.  

INTERNATIONAL EVIDENCE 

An exploratory review of international evidence concerned with the organisation 
of HIS and health data infrastructures highlights successful elements of arranging 
such systems across countries. We find that policymakers in Ireland can learn from 
systems developed in neighbouring countries. Scotland provides a useful template 
for Ireland in the development of a modern HIS within the public health system. A 
mandated unique patient identifier, the Community Health Index (CHI), has been 
established and integrated across the Scottish system. It is used as the fulcrum 
through which a broad HIS has developed and will continue to build upon. eHealth 
features such as eReferrals and e-Prescribing are also well established. In addition, 
a ‘Safe Haven’ approach has allowed for the safe and secure use of collated data 
by researchers to further understand optimal patient care. 

The available evidence indicates that an integrated national EHR is a key enabler 
of the collection, secure storage and confidential communication of health 
information from disparate settings within a health system. Examples such as NHS 
Spine (England) and AORTA (the Netherlands) have been shown to be particularly 
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effective. Integrating EHRs within cloud-based systems further improves the use 
and accessibility of such data. Countries such as Denmark and Estonia have 
empowered patients in the management of their health and healthcare by allowing 
them to have greater access to, and control of the use of, their data. 

While features such as ‘big data’, EHRs and IHI are important, of equal importance 
to a modern HIS is the ability for different systems across the health system to 
communicate and integrate with each other. Countries with decentralised health 
systems (e.g. Canada), or with several systems unable to be integrated (NHS 
England), demonstrate that taking a holistic view of the health system (both public 
and private) is needed when designing a HIS that is fully robust and interoperable.  

HEALTH DATA LANDSCAPE IN IRELAND 

This investigation finds significant gaps in HIS and data infrastructure across the 
health system in Ireland. While the establishment of eHealth Ireland has led to 
many improvements, considerable investment and further advancements are 
required. We estimate that, in 2021, less than 0.8 per cent of the public health 
budget is spent on eHealth and health technologies, similar to previous years and 
lower than peer countries which spend up to 3 per cent of their healthcare budget 
on health technologies. 

The COVID-19 pandemic has highlighted severe deficiencies in the Irish health data 
landscape, which presented substantial challenges for decision-making to provide 
rapid responses at the onset of the pandemic. On the other hand, the experience 
of the COVID-19 public health emergency has also provided the catalyst for the 
rapid introduction of many new health technology features to aid the response to 
the pandemic. Moreover, pre-existing eHealth tools, such as e-Prescribing and 
eReferrals, and telemedicine have been increasingly adopted and used over the 
pandemic period. There has been an advent of new technologies such as cloud-
based data lake platforms to collect and collate COVID-19 data, the COVID Care 
Tracker, and the artificial intelligence-based Health Chatbot to triage suspected 
COVID-19 cases. The COVID-19 Tracker app was also widely used by the public. 
These innovations have become vital features of Ireland’s response to the 
pandemic. Furthermore, an IHI has been rolled out through national programmes 
such as the COVID-19 vaccination programme. Further building upon and 
strengthening these improvements and successes will be required to continue to 
navigate the course of the pandemic and to meet the healthcare challenges of the 
post-pandemic era. 

TELEMEDICINE 

We shine a spotlight on how the COVID-19 pandemic has had a considerable 
impact on how people interact with the health system. In particular, telemedicine 
has proved a vital lifeline for healthcare access and delivery in Ireland and 
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internationally. In Ireland, across primary and hospital care, telemedicine has 
become a key feature of healthcare utilisation.  

POLICY RECOMMENDATIONS 

The development of an adequate HIS in Ireland requires continued efforts. Some 
of the recommendations emerging from this review have the potential for 
relatively rapid implementation, while others are likely to entail longer-term 
projects. As technologies continue to evolve, so too will the potential of HIS. 
Recommendations from this report include: 

• Developing a modern HIS based on national IHIs and EHRs that spans services and the 
public and private systems. 

• A robust, structured and rigorous health data infrastructure that captures data from 
public and private providers to allow for resource, capacity and workforce planning. 

• Continued investment in current and capital funding needed for HIS in Ireland. 
Replacement of antiquated healthcare technologies with devices that afford 
appropriate modern capabilities and functions. 

• Ensuring privacy protections for data subjects and cybersecurity provisions. This 
process should be transparent and well communicated to the public. 

• Supporting digital health literacy and capability among older people, those in rural 
areas, and those in lower socioeconomic groups. 

• Training the healthcare workforce in the use of new technologies and eHealth.  
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1 INTRODUCTION 

1.1 INTRODUCTION 

The ability of a healthcare system to effectively and efficiently meet the demands 
of the population depends on the quality of the health information structures and 
systems on which it relies. Developing strong health information systems (HIS) and 
introducing eHealth are now key strategic priorities for most health systems 
(Colombo et al., 2020). It has been acknowledged by policymakers that Ireland 
lacks a HIS comparable with many of its European peers (HSE, 2013; 2015). Many 
countries in the European Union (EU) are spending 2–3 per cent of their total 
healthcare budget on eHealth and health technology. In the past, only 0.85 per 
cent of the public healthcare budget in Ireland was spent on these features (HSE, 
2013). Therefore, in 2013, the HSE through its eHealth Strategy for Ireland set out 
to develop Ireland’s HIS and eHealth capabilities (HSE, 2013). While improvements 
have occurred, as we will show in this report, the health system requires further 
development of eHealth and data infrastructure so as to match Ireland’s European 
peers. 

In many countries, the COVID-19 pandemic has acted as a catalyst for the rapid 
development of HIS and eHealth to support healthcare systems’ response to the 
pandemic. In an urgent, fast-developing global health crisis, the ability to make 
quick and informed decisions is vital. However, where information structures are 
not adequate, the capability to make prompt and effective responses can be 
curtailed. The COVID-19 pandemic has highlighted previous failures to invest in and 
develop a HIS and data infrastructure centred on planning and providing 
appropriate healthcare and social care to the Irish population. However, as we 
discuss, it has enforced the use of health technologies and systems, developed in 
a short period of time, in order to understand and respond to the pandemic. 
Therefore, one outcome of the pandemic could be to accelerate the transition to 
a more future-ready, technology-embracing health system. 

1.2 DEFINITIONS 

In the literature, the lexicon used to describe and discuss HIS and healthcare 
technologies can be broad, and often difficult to understand. For the purpose of 
this report, we define the broad terms used throughout the report as follows:  

• Health Information Systems (HIS): the systems and technology used 
across the health system to collect, collate, store and analyse medical and 
health utilisation data. 

• Health Informatics: the use of information and communication 
technologies (ICTs) for health and in healthcare (Bath, 2008). 
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• Information and Communications Technologies (ICTs): technologies that 
allow for communication of and access to information through 
telecommunications. Examples include electronic health records (EHRs), 
digital databases and videoconferencing technology. 

• Electronic Health (eHealth): The integration of information and knowledge 
sources involved in the delivery of healthcare via information technology-
based systems. This includes many features which could also be described 
as ICT. 

• Cloud-based systems: online systems that allow for the digital storage of 
information such as EHRs. 

• Electronic Health Records (EHRs): a digital record of a patient’s 
interactions with different areas of the healthcare system. 

• Big Data: the abundant health data amassed from numerous sources, 
including EHRs, medical imaging, genomic sequencing, payor records, 
pharmaceutical research, wearables, and medical devices (NEJM Catalyst, 
2018). 

• Telemedicine: the use of technologies to deliver healthcare remotely or at 
a distance (Wootton, 2001). 

1.3 OBJECTIVES OF REPORT 

This report provides a high-level overview of the current health data landscape in 
Ireland and identifies areas that merit specific emphasis to advance a future-
prepared health system. While it concentrates on the healthcare setting of Ireland, 
many of the findings will be applicable more broadly. The scope of the overview is 
wide, and we will discuss throughout the report various aspects of HIS, data 
infrastructures and health informatics. 

The report first provides an overview of available evidence on HIS, eHealth and 
data infrastructures across diverse health systems. We focus on components of 
other health systems that may be most relevant to informing policy development 
in Ireland. Where appropriate, we provide early evidence on how HIS and eHealth 
are being used in the response to the COVID-19 pandemic.  

Secondly, the report discusses the HIS and health data landscape in Ireland. We 
highlight current deficiencies as well as recent improvements and responses to 
COVID-19. A case study on how one component of change, telemedicine, is 
changing how patients interact with the healthcare system is described. 

In the concluding chapter, we provide policy recommendations on HIS, eHealth, 
and health data infrastructure for Ireland. These recommendations, informed by 
the analyses in the report, focus on both short- and long-term features that 
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policymakers in Ireland may consider.  

1.4 STRUCTURE OF REPORT 

Chapter 2 provides a review of international literature on HIS and health data 
infrastructures. Chapter 3 describes the HIS and health data landscape in Ireland, 
including some of the changes that occurred during the COVID-19 pandemic. 
Chapter 4 examines the use of telemedicine, particularly in light of COVID-19 
developments. Chapter 5 provides policy recommendations. 
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2 HEALTH INFORMATION SYSTEMS IN INTERNATIONAL PRACTICE 

2.1 INTRODUCTION 

This chapter defines health information systems (HIS) and eHealth components 
and outlines the application of HIS and eHealth in practice. A review of evidence 
from both academic literature and international practice discussing HIS and the 
application of health informatics across diverse national and healthcare financing 
settings is provided. The chapter focuses where possible on those aspects that are 
most relevant to the Irish health system. 

2.2 APPLICATIONS OF HEALTH INFORMATION SYSTEMS  

In the literature, HIS is the broad term applied to the technologies used to collect, 
collate and analyse health data. In this section, we highlight how these systems 
engender the use of ‘big data’ and care of complex-care patients. 

The volume of big data generated in healthcare is now comparable to that 
stemming from sectors such as banking and transportation (Colombo et al., 2020). 
Modern HIS have extensive capabilities to collect and collate information on 
patients and populations, often in real time. These data can enable patients, 
clinicians and policymakers to make quick and evidence-based decisions. However, 
the healthcare sector has proved much slower at tapping into the potential offered 
by this data flow. In Ireland for example, the failure to fully leverage the potential 
of information contained in routine health data, such as electronic health records 
(EHRs), has been highlighted as a missed opportunity to improve healthcare 
services (HIQA, 2014).  

2.2.1 Using HIS and big data to learn, understand and inform decision-making 

Despite the vast quantity of health data that is now being recorded, the efficiency 
with which these data can be exploited to improve health outcomes is reduced by 
incompatible and inconsistent systems holding these data (Peng et al., 2020). Such 
systems have often been heterogeneously constructed over time (Peng et al., 
2020). In a review of 32 studies of approaches to integrating health data from 
various sources and to collaboratively using this integrated data, Peng et al. (2020) 
found that substantial challenges to achieving this functionality remain. Therefore, 
while we discuss the usefulness of big data in this section, it is clear from the outset 
that having an effective HIS is equally, if not more, important to the use of these 
data to inform planning and patient care. 

In addition to the large datasets now available, considerable improvements in the 
statistical analysis of these data have been made. While medical data cannot be 
fully exploited due to data access restrictions (Rieke et al., 2020), where allowed, 
machine learning (ML) and artificial intelligence (AI) are increasingly being used to 
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inform decision-making. The evolution of these methods means that researchers 
can now try to solve problems of prediction, as opposed to parameter estimation 
(Mullainathan and Spiess, 2017). The possibility of using these methods that 
accompany big data is welcome. However, risks such as the naïve application of 
such techniques and algorithms and clear misinterpretation of results have been 
raised (Mullainathan and Spiess, 2017). Furthermore, the ability to make a 
prediction does not necessarily equate to effective decision-making by a 
policymaker, especially where the underlying assumptions of ML, required to make 
said prediction, are not fully understood (Athey, 2017). A review analysed 
literature on the application of ML methods with data collected over time, mainly 
during routine clinical care, and its impact on the clinical management of patients 
(Clifton et al., 2015). Generally, no effects on health outcomes were found. 
Computerised systems designed to support clinical decision-making that are based 
on AI have also been studied in a number of randomised controlled trials (RCTs). In 
a recent systematic review of AI in these trials, only two of five studies found any 
significant difference in patient outcomes as a result of AI-based interventions, 
representing a limited evidence base (Cresswell et al., 2020). Therefore, while in-
depth data on patients and the ability to statistically analyse the data are welcome, 
they are not necessarily the panacea to better patient outcomes. 

Big data can be seen as EHR-type data. They can also encompass clinical images. 
Positive results have been seen from digital image-based workflow systems. Such 
systems enable repetitive processes, such as medication preparation, to be 
automated (Marzal-Alfaro et al., 2020). One study investigated the impact of an 
image-based workflow system, which aimed to reduce risk in the medication 
process of chemotherapy by digitally guiding technicians through the 
compounding process. The authors found the system to be clearly effective in 
increasing safety (Marzal-Alfaro et al., 2020). In areas such as cancer detection, AI 
and digital-based image data are also now a common feature. In England, the 
National Institute for Health and Care Excellence (NICE) recently published 
research examining the viability of five AI technologies in making a clinical 
diagnosis of breast cancer from digital mammography images (NICE, 2021). The 
overall financial impact of adopting these AI technologies was unclear. However, 
experts discussed that the technologies had the capability of reducing the number 
of people needed to read mammograms, especially as the technology could be 
integrated within the current screening computing infrastructure (NICE, 2021).  

Big data and AI techniques are being applied to the care of people in specific 
settings, such as nursing homes (Hamann and Bezboruah, 2020). These data allow 
for a ‘network’ of care services to be constructed to improve overall service 
efficiency (Niyirora and Aragones, 2020). The article suggests that healthcare 
managers could employ such a network, and that similar methods could be 
developed to build a network of symptoms for various conditions (Niyirora and 
Aragones, 2020).  
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One area where big data have been increasingly used is in examining populations 
with complex care needs. These populations are heavy users of healthcare. Despite 
accounting for 5 per cent of patients, 51 per cent of hospital expenditure in NHS 
England is attributable to complex care (multimorbidity) patients (Dreyer et al., 
2019). However, applying big data to try to identify the specific combinations of 
chronic illness and morbidity that contribute most to hospital expenditure has 
proven difficult (Stokes et al., 2021). 

In addition to using data to understand complex-care patients, HIS features such 
as integrated health data structures have the potential to help identify population 
groups with complex needs, compare the performance of various treatments, 
increase the effectiveness of responses to public health emergencies, and help 
detect inefficiencies in the healthcare system (Colombo et al., 2020). For example, 
such structures are being used for targeted medical solutions for groups such as 
those with diabetes (Schüssler-Fiorenza Rose et al., 2019; Zhou et al., 2019). The 
majority of studies in a review of 109 studies indicated that HIS and analyses of big 
data can improve complex-care patients’ outcomes (Dorr et al., 2007). It was found 
that they can support team-based care of chronic illnesses by improving 
communications and population management. 

HIS can be used to develop an integrated care continuum to better manage 
chronic-illness patients outside of hospital specifically. While hospital IT systems 
are often well developed, care for people in the community requires coordination 
across services, which is virtually impossible without adequate HIS. Sláintecare, 
Ireland’s strategy for healthcare reform, puts a clear emphasis on the need to 
change the model of care for those with chronic illness, and the importance of HIS 
and health technologies for doing so (Department of Health, 2019; Government of 
Ireland, 2018; Houses of the Oireachtas Committee on the Future of Healthcare, 
2017). A recent review by Irish researchers examined the literature on the 
integration of primary and hospital care to enhance chronic-disease management 
understandings for Ireland (Murtagh et al., 2021). The authors identified three 
specific interventions to enhance integration of care for chronic-disease patients: 
eHealth interventions, multidisciplinary teams, and education of healthcare 
professionals. Importantly, the authors state that an ineffective electronic 
integration process does not have a neutral effect but rather hinders integration 
of care (Murtagh et al., 2021). Other Irish research also identified integration and 
investment in HIS and EHRs as key for chronic obstructive pulmonary disease 
(COPD) patients (Boland et al., 2015; Ferrone et al., 2019). Therefore, ensuring that 
different ICT systems can communicate and be integrated with each other is 
required for an effective health management system in Ireland, and to enable 
Sláintecare proposals to be realised. 

In addition to investment in additional ICT systems, improvements in the use of 
health informatics also require a reorientation of healthcare organisations around 
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the production of data (Bossen et al., 2019). While this is often overlooked, it 
means that there are many new occupation groups within healthcare systems that 
are centred on data work and that current healthcare workers will need to further 
develop skills in health data management (Bossen et al., 2019). This has been 
recognised by many groups. A study by the Organisation for Economic Cooperation 
and Development (OECD) of HIS in OECD countries indicated that a digital 
transformation is currently being hampered by healthcare workers being ‘ill-
prepared’ for such a change (Colombo et al., 2020). A review of the use of HIS for 
chronic illness showed that, while the benefits are clear, there are some negative 
aspects (Dorr et al., 2007). It found that healthcare workers emphasised usability 
as a clear need, as well as issues around time for training, staff anxiety about the 
technology, and clinicians being overwhelmed by updates and messages (Dorr et 
al., 2007). 

2.2.2 Electronic Health Records (EHRs) 

EHRs are a specific from of big data. They represent a more patient-specific data 
system, established as a central tenet of many health systems in international 
practice. EHRs are a digital record of a patient’s interactions with different areas of 
the healthcare system. The OECD has identified two distinct approaches to 
developing an EHR system (Colombo et al., 2020):  

• a ‘one patient one record’ approach whereby healthcare providers have 
access to one centrally stored system of records; 

• a more disaggregated approach where different platforms and local 
systems are configured to exchange data to create a complete view of an 
individual’s interactions with the healthcare system.  

HIQA recently published a report on recommendations to support the successful 
implementation of a national electronic patient summary in Ireland. This will be an 
important stage that can ultimately lead to the development of a national EHR 
(HIQA, 2020). The report highlighted that, in countries such as Northern Ireland, 
the implementation of a national electronic patient summary (a precursor to a 
national EHR) built public trust in such data. It also provided important 
understanding for the later introduction of a national EHR (HIQA, 2020). Countries 
such as Australia, the US and UK have already made considerable progress in 
establishing an integrated EHR system (see next section). As we discuss in our 
review of the international systems later in this chapter, the benefits of having a 
universal EHR (where data can be linked across systems) in countries such as New 
Zealand, Denmark and the Netherlands (using the ‘AORTA’ IT infrastructure (HSE, 
2013)) have given policymakers more power to quickly respond to the COVID-19 
outbreak.  

Figure 2.1, from Jensen et al. (2012), illustrates the infrastructure of a generic EHR 
system. It clearly shows that an EHR database acts as a central repository of a 
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patient’s health information, from a number of services, over time. The EHR 
database can then be used by clinicians and patients, at their points of care, to 
provide statistics to policymakers (an important but often underemphasised 
feature of EHRs), and as a database for research to inform clinical care. 

FIGURE 2.1 ELECTRONIC HEALTH RECORD INFRASTRUCTURE 

 

 

Source: Jensen et al., 2012. 
 

Colombo et al. (2020) recommended that digital healthcare strategies aim to 
facilitate individuals accessing their own digital records, while noting that a lack of 
general health literacy may limit the benefits of this aspect.  

2.2.3 Cloud-based systems 

Cloud-based computing is a new, important health technology. It has been defined 
as ‘a model for enabling ubiquitous, convenient, on-demand access to a shared 
pool of configurable computing resources’ (Mell and Grance, 2011). Improved 
exchange of information in a healthcare system can be fostered by cloud 
computing and shared electronic platforms. The advent of cloud computing is a 
fundamental enabler of the use of high-end information systems and big-data 
analytics in healthcare (Aceto, Persico and Pescapé, 2020).  

The cloud computing model of data infrastructure offers advantages including on-
demand availability of large-scale computing resources, the reduction of up-front 
commitments by users required for establishing data systems, and payment for use 
on a short-term basis as needed (Kuo, 2011). Therefore, the establishment of a 
cloud-based EHR system would make the use of EHR data, as described in Figure 
2.1, much more efficient and reduce barriers to the use of these data.  

An overview of literature on the use of cloud computing in healthcare found that 
resource-intensive applications such as medical imagery, and applications based 
heavily on communications such as telehealth, are highly suited to the use of cloud 
computing (Griebel et al., 2015). Evidence from the literature also provides advice 
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on how to support HIS and improve the adoption of EHRs (Griebel et al., 2015; Kuo, 
2011). Challenges in incorporating cloud computing into healthcare systems have 
also been identified, including data safety and security, the transparency of third-
party data handling, and a lack of experience in the use of new technologies 
(Griebel et al., 2015). 

The use of data dashboards can assist in planning and decision-making tailored to 
local, regional and national contexts. However, Cresswell et al. (2021) highlight that 
the impact of these cloud applications has not yet been fully evaluated, and thus 
their effect on clinical outcomes remains unknown. Furthermore, issues 
concerning governance, security, data structures and data harmonisation 
underpinned by cloud-based providers may not have been adequately considered 
due to the hurried nature of implementation during the COVID-19 pandemic 
(Cresswell et al., 2021). These issues will be important to understand for the future 
implementation of cloud-based systems. 

2.3 INTERNATIONAL PRACTICE 

The previous section highlighted how HIS and data infrastructure are broadly 
applied in health systems. This section describes their use across international 
health systems. The HSE (HSE, 2013) and HIQA (HIQA, 2014) have undertaken 
similar exercises previously. Where appropriate, we also concentrate on how HIS 
have been used in various countries to address the challenges presented by COVID-
19 (not covered in previous reviews). To provide a broad review, we discuss HIS 
across healthcare systems that are organised differently (i.e. government-funded, 
funded by public insurance, funded by a combination of public and private 
insurance). We do not attempt to fully analyse all components of HIS across 
different systems. Rather, we focus on particular components that may be unique 
to specific healthcare systems, and that may be informative for developing HIS and 
health informatics in Ireland. 

2.3.1.1 Scotland 

Scotland offers a potential template as to how to improve HIS and eHealth in 
Ireland. Electronic prescribing (e-prescribing), an ICT-enabled administration 
system for chemotherapy, and an e-referral programme have been a feature of 
NHS Scotland for a number of years (HIQA, 2016). These eHealth initiatives are built 
around EHRs and the Community Health Index (CHI), a unique identifier given to 
all individuals who interact with NHS Scotland, generally on registering with a GP. 
The use of the CHI is mandated across all NHS Scotland systems, and individuals 
accessing NHS services cannot opt out of the CHI system (Scottish Government, 
2013).  

The CHI is used to identify and link information on individual service users across 
different elements of the NHS Scotland system, and is also the primary source of 
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demographic information for local health boards. The CHI can now follow the care 
of individuals from their birth records to their death records (NHS Scotland, 2021).  

The data collected through the CHI can be used for research to expand knowledge 
and has been a clear goal of policymakers in Scotland. A ‘National Safe Haven’1 has 
been developed to keep data safe and secure; researchers can access anonymised 
versions of the data for their research. NHS Scotland has outlined a vision for the 
continued use of these data for research to inform planning of services and better 
clinical care pathways (NHS Scotland, 2021). 

2.3.1.2 England 

Similar to Scotland, NHS England has embraced HIS, eHealth and expanding health 
data infrastructure across the system. Integral to the data infrastructure of NHS 
Digital (the national information and technology partner of the NHS) is the ‘NHS 
Spine’.2 This central database joins over 28,000 IT systems across different 
providers and allows secure sharing of health information (NHS Digital, 2019). NHS 
England is currently transferring from a system that still incorporates paper-based 
records, while there is often a lack of integration of records collected across a 
myriad of datasets. There are also plans to redevelop the NHS Spine to allow it to 
become a cloud-based service.3 NHS Digital is planning to merge all data into a 
single data infrastructure in the coming years, and data will flow from providers 
directly to a data services platform (NHS Digital, 2018). This comprehensive EHR 
system plan has been reiterated as part of the NHS Long Term Plan (NHS England, 
2020), and using EHR data and decision supports and AI to help clinicians within 
patient care is envisaged (NHS England, 2020). The emphasis on increased 
digitisation in the NHS is also seen in the commitment that by 2023/24 every 
patient in England will be able to access a digital first primary care offer.4 A digital 
data hub that would extract routinely collected data from GP records for use in 
clinical trials, and to enhance disease surveillance, has also been proposed (de 
Lusignan et al., 2020). 

From a research perspective, administrative health records have been linked with 
longitudinal survey data to further expand the research that can be undertaken; 
the English Longitudinal Study of Ageing (ELSA) has been linked with Hospital 
Episode Statistics.5 A new analytics platform called OpenSAFELY was developed to 
deliver rapid results on COVID-19 patients. A pragmatic approach was adopted, 
where analysts can conduct large-scale computation of near real-time 
pseudonymised patient records in data centres and secure the cloud environments 

 
1 https://www.isdscotland.org/products-and-services/edris/use-of-the-national-safe-haven/  
2 https://digital.nhs.uk/services/spine 
3 https://www.nao.org.uk/wp-content/uploads/2019/05/Digital-transformation-in-the-NHS.pdf 
4 https://www.england.nhs.uk/wp-content/uploads/2020/01/online-consultations-implementation-toolkit-v1.1-
updated.pdf  
5 https://www.elsa-project.ac.uk/linking-your-data 
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of the software companies where EHRs are held. Research carried out through this 
platform has been undertaken to better understand COVID-19 patients, and inform 
clinical pathways of care for patients (Williamson et al., 2020).  

2.3.1.3 Canada 

Canada does not have an NHS-type healthcare system, but rather a decentralised, 
universal-coverage but publicly funded health system, known as Canadian 
Medicare. Administration and funding are the responsibility of Canada’s 13 
provinces and territories. In general, all residents receive medically necessary 
hospital and GP services free at the point of use (Allin et al., 2020), but there are 
differences in, for example, how eHealth has been adopted across regions. 

EHR rollout is not as developed in Canada as other countries. The incompatibility 
of different EHR systems across the decentralised Canadian health system has 
contributed to this. In 2001, to help alleviate this issue, a non-profit and federally 
funded organisation, Canada Health Infoway, was created to develop a national 
data infrastructure (Canada Health Infoway, 2016; Chang and Gupta, 2015), and 
now approximately 73 per cent of GPs have access to EHR data assets (Canada 
Health Infoway, 2020). Canada’s decentralised healthcare system has also led to 
wide regional variation in the adoption of electronic records by physicians (Chang 
and Gupta, 2015), and variation in the adoption of integrated IT systems across 
hospitals (Lau et al., 2011). 

While the fragmentation in the Canadian system cannot be cited as the main 
impediment to an integrated HIS and EHR system, the Canadian experience does 
point to the benefits of a HIS within more decentralised healthcare systems where 
there is variation in the adoption of EHRs and eHealth solutions across a country. 

2.3.1.4 Denmark 

Denmark is acknowledged as a world leader in HIS and eHealth. Every Danish 
citizen has a centralised identifier that tracks every contact with the healthcare 
system (Chang and Gupta, 2015), including e-prescribing, primary care notification 
by hospitals and Computerised Physician Order Entry Systems (Deloitte & Touche, 
2015). Denmark’s health data infrastructure has enabled world-leading health 
service and epidemiology research. Its extensive network of medical databases, 
which capture information from birth, with high-quality data routinely collected on 
patients thereafter, gives researchers the ability to examine many important 
questions. Some have even argued that the data available allows for ‘unlimited 
possibilities for epidemiological research’ (Jefferies et al., 2020). 

While health data in Denmark is extensive, features of the health system reduce 
its capabilities. Denmark has a decentralised healthcare system where regions and 
municipalities play a key role in healthcare planning and providing public 
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healthcare services (OECD, 2013). This means there has traditionally been a limited 
national data infrastructure for the health data available. A government-financed 
cooperative, MedCom, is working towards achieving convergence across disparate 
local systems by setting national data standards (Chang and Gupta, 2015). In 
addition, a national portal, Sundhed, collects information on prescription history, 
test results and allergies from hospitals and GPs, and makes these data available 
to all clinicians (Deloitte & Touche, 2015). This is further evidence that, where care 
is decentralised to regional authorities, a centralised infrastructure component 
(similar to the CHI in Scotland) is required to make full use of health data. 

2.3.1.5 Estonia 

Estonia is at the forefront of HIS and eHealth worldwide. It was an early adopter of 
integrated HIS and, in 2008, a nationwide eHealth system was established (Habicht 
et al., 2018). Each person in Estonia has an online EHR (an e-Health record) that 
can be accessed by clinicians and individuals (e-Estonia, 2021). Records are 
protected using a Keyless Signature Infrastructure, a blockchain technology. The e-
Health record is incorporated across healthcare systems. 

One key aspect of the Estonian system is the ability of individuals to interact with 
their data. Through this system, they can update their details, undertake 
administrative processes such as obtaining a medical certificate, see who has 
access to their data, and deny access to their data (Colombo et al., 2020; Habicht 
et al., 2018). Despite the clear importance of the system in Estonia, as in other 
countries, decentralised information systems across providers and lack of 
integration of the system to inform clinical care pathways have been highlighted 
(Habicht et al., 2018). 

2.3.1.6 The Netherlands 

The Netherlands has been characterised as ‘one of the EU’s leaders’ in the area of 
health informatics. A National IT Institute for Healthcare was established in 2002 
to facilitate the exchange of data between healthcare providers, although plans for 
the national rollout of an EHR system were shelved in 2010 due to issues around 
security, data protection and clinical acceptance (HIQA, 2016). Regional EHR 
systems are being developed, supported by a national standardised data 
infrastructure know as AORTA, where GP records are stored. Individuals are 
identified in the AORTA infrastructure using a citizen service number, the BSN 
number, which is also used by Dutch citizens when dealing with other services such 
as benefits agencies and schools (Spronck, 2008). 

An electronic locum record system has been successfully piloted in the Twente 
region in the Netherlands; it allows locum GPs such as out-of-hours practitioners 
to access a summary of a patient’s records from their regular GP (HIQA, 2016). 
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2.3.1.7 New Zealand 

Having been regarded as a world leader in healthcare ICT since the 1980s, New 
Zealand has built up considerable experience in linking local systems to national 
datasets and in integrating different data platforms. It has a well-established 
registry for tracking patients, the National Health Index (NHI). An NHI number is 
assigned to each individual who receives healthcare in the country, and the system 
holds the demographic data of patients (New Zealand Ministry of Health, 2018). 
This provides a foundation for a developing EHR system (Deloitte & Touche, 2015).  

Health authorities commissioned a review of New Zealand’s EHR system strategy. 
This noted that the overall system landscape remained complex, as the use of 
‘virtual’ EHRs, where data is assembled from various systems on demand, was 
preferred over ‘single’ or ‘physical’ EHRs where data is stored in a central 
repository (Deloitte & Touche, 2015). These recommendations have resulted in the 
development of the National Health Information Platform (NHIP) (New Zealand 
Ministry of Health, 2019). This platform enables healthcare providers to access a 
summary record for patients based on information collected across other systems 
(e.g. GP systems) using patients’ NHI number. Information on demographics, 
diagnoses, hospital visits, test results, prescribed medications, known allergies, 
community care, e-referrals and discharge summaries, etc can be seen even in the 
absence of a universal EHR (HIQA, 2016). This highlights that a different approach 
to the universal EHR is possible, but it requires the ability to follow individuals 
across the health system (which the NHI number allows), and different systems to 
be compatible and be able to communicate with one another. 

2.3.1.8 United States 

It is difficult to examine healthcare systems across the United States (US) due to 
the varied nature of access and provision across states, and between public and 
private healthcare within states. However, healthcare systems in the US have been 
characterised by a very high level of use of health informatics, and a high level of 
EHR penetration (O’Reilly-Shah et al., 2020). Over 95 per cent of hospitals in the 
US are estimated to use EHR systems (Sittig and Singh, 2020). While there is now 
greater parity, the adoption of health information technology such as EHR systems 
was previously found to vary considerably by region in the US, with many local 
health departments, particularly in smaller, more rural jurisdictions, lacking the 
capacity to adopt health informatics (Shah et al., 2016).  

While no nationwide data infrastructure exists in the US healthcare system, Sittig 
and Singh (2020) suggested that the widespread use of EHRs in individual hospital 
organisations offers an opportunity to develop such an infrastructure based on a 
network of interconnected ‘health nodes’, with each individual organisation’s EHR 
system acting as a node. However, significant barriers exist to developing a 
nationwide infrastructure; for example, the lack of a national unique patient 
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identifier (O’Reilly-Shah et al., 2020; Sittig and Singh, 2020). 

Some systems or providers of care in the US are consistently at the forefront in the 
development of HIS in the US. Kaiser Permanente, the largest non-profit private 
healthcare provider in the US, operates on the US west coast as well as in Colorado, 
Georgia, Hawaii, Maryland, Virginia, and the District of Columbia. In 2002, Kaiser 
Permanente launched its HealthConnect system, a sophisticated EHR 
infrastructure integrated across all nationwide healthcare settings within the 
organisation. This represents a single-vendor EHR model across inpatient, 
outpatient, community, diagnostic support, pharmacy and primary care settings 
(Deloitte & Touche, 2015). 

Despite the clear fragmentation of healthcare in the US, there are some pan-
American examples of integration of HIS and health data for specific populations. 
The Surveillance, Epidemiology and End Results (SEER) registry is a series of cancer 
registries that collect information on people living with cancer. This database has 
been linked with Medicare healthcare services use and claims data, SEER-
Medicare.6 This database has offered the opportunity to undertake a plethora of 
research on cancer care in the US. 

Outside of acute healthcare, health informatics are increasingly used in the areas 
of post-acute (rehabilitation), home health care, and residential care. Some of this 
is due in part to recent federal mandates. All Medicaid or Medicare-certified 
nursing homes are federally mandated to contribute to a minimum dataset on the 
health status of residents.7 The dataset captures information on nursing home 
residents’ health, comorbidities, treatments (e.g. chemotherapy) and therapies 
(e.g. occupational therapy). 

2.4 HEALTH INFORMATION SYSTEMS AND THE RESPONSE TO COVID-19  

The COVID-19 pandemic has been a catalyst for the rapid adoption of HIS 
improvements and eHealth. Since the onset of the pandemic, health informatics 
has been highlighted as having a crucial role in the response of healthcare systems 
to COVID-19 (Bakken, 2021, 2020). This section outlines how data infrastructures 
can support a healthcare system’s response to a public emergency such as COVID-
19. It highlights the data requirements and coordination between different 
datasets and systems required for COVID-19 testing, as well as contact tracing. It 
also provides some evidence that has emerged on the leveraging of data systems 
as part of the response to COVID-19 in international practice. 

 
6 https://healthcaredelivery.cancer.gov/seermedicare/medicare/table.html 
7 https://healthcaredelivery.cancer.gov/seermedicare/medicare/mds.html 
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2.4.1 Healthcare system response to public health emergencies 

COVID-19 tracing 

In responding to public health emergencies, a developed healthcare system data 
infrastructure underpinned by effective governance can provide substantial 
benefits. Such systems can more accurately estimate a real-time burden of disease 
and demand for resources, allow for the collection of data at local or regional level, 
and provide a foundation for public health-based surveillance strategies (Sittig and 
Singh, 2020). In particular, the collection of accurate and reliable real-time data 
and the rapid and accurate sharing of this information between healthcare 
organisations and public health agencies are integral to an effective response to a 
public health emergency (Sittig and Singh, 2020; Holmgren et al., 2020). Several 
metrics have been identified as critical for reporting as part of managing a public 
health emergency, including hospital capacity, healthcare staffing needs, 
healthcare supply chains, and data on infections, including demographics and 
health outcomes (Subbian et al., 2021). Clinical decision-making can also be 
supported by monitoring longitudinal and real-time patient data, which can be 
facilitated by an EHR system. 

In addition to data sharing between healthcare settings and public health agencies 
at various levels of administration, public information resources that provide real-
time data for tracking infection outbreaks are important (Madurai Elavarasan and 
Pugazhendhi, 2020; Wissel et al., 2020). Adherence to public health guidelines or 
regulations may be affected by individuals’ risk perception. Countering any spread 
of false information with up-to-date government information has been highlighted 
as important (Madurai Elavarasan and Pugazhendhi, 2020). The WHO has 
emphasised the importance of testing individuals for infection as part of a 
pandemic response (WHO, 2020). A central goal is to control the spread of a virus 
by preventing transmission and eliminating any local outbreaks. Key to achieving 
this goal is a strategy of testing, contact tracing and the self-isolation of any positive 
cases (Salath et al., 2020).  

For a number of reasons, such as its location, island status and effective isolation 
and quarantine as a country, New Zealand was able to reduce the impact of COVID-
19. However, the well-established patient-registry, and its ability to engage with 
other parts of the system (EpiSurv is New Zealand’s digital notifiable disease 
information system), may also have been of help, as discussed by New Zealand’s 
Director General of Health in early April 2020. 
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Source: https://www.hinz.org.nz/news/500412/Digital-platform-supports-COVID-19-contact-tracing.htm 

 

A key barrier to COVID-19 surveillance and monitoring in many countries has been 
poor public health IT systems and data infrastructure. In the US, to facilitate the 
monitoring of the pandemic, hospitals are required to electronically send health 
information, including test results and syndromic surveillance data, to local, state 
or federal public health agencies. However, technical and administrative barriers 
impede the flow of such information, leading to inconsistent reporting and 
information gaps (Holmgren et al., 2020). The lack of capacity in public health 
agencies to receive the electronic data sent to them was the most prevalent barrier 
(Holmgren et al., 2020). The study also noted that hospitals may report to both 
local and state public health agencies, which may have different capabilities in 
relation to handling data. This resulted in academic and newsgroup-based data 
sources being relied on in the absence of a uniform government standard for 
tracing outbreaks of COVID-19 (Dixon et al., 2021; Wissel et al., 2020).  

The long-term residential care sector (i.e. nursing homes) has borne the brunt of 
COVID-19. However, across countries, policymakers struggled to understand the 
true extent of COVID-19 outbreaks and deaths in nursing homes. Even in England, 
which has a strong health data infrastructure, there is little data available on the 
long-term residential care sector. This may be because most care-home providers 
are privately owned, unlike NHS facilities in other areas of the health system. A lack 
of standardisation across different bodies collecting information on these 
providers contributes to a lack of data on basic information, such as the number of 
residents or hospital admissions (Hanratty et al., 2020). Hanratty et al. (2020) 
suggest that longitudinal data on COVID-19 infections and deaths in care homes 
would have allowed real-time monitoring from the beginning of the pandemic, 
offering the capacity for early virus detection as well as evidence on the natural 

“The tremendous advantage for New Zealand is having the National Health 
Index.” 

“By moving our contact tracing on to that electronic data base and being able 
to connect through the NHI and our data base of cases kept by ESR on 
EpiSurv, we can link by NHI to laboratory data, clinical data and clinical 
outcomes and build up a really good picture.” 

“This is the week that we will be able to pull all that information and data 
together from databases using that NHI linkage and it will be very helpful in 
being able to describe the picture in New Zealand from an epidemiological 
perspective, by identifying populations at higher risk and geographical areas 
where we need to do more testing.” 

- Director General of Health, New Zealand (7th April 2020) 
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course of COVID-19 in care homes to enable designing targeted interventions 
(Hanratty et al., 2020). At a local level, some novel approaches were taken. In 
Manchester, a care data tracker was established to allow care homes to provide 
real-time information about residents to GPs and hospitals, and a capacity tracking 
app monitored care home staffing and occupancy all over England (Hanratty et al., 
2020). 

COVID-19 testing 

The process of testing during a pandemic typically involves multiple systems and is 
inherently centred on data (Lenert and McSwain, 2020). An individual suspected of 
infection may initially be screened by a primary care or hospital clinician through 
telehealth channels. If referred for a test at this initial stage, the individual may 
then have a swab test sample collected at a drive-through site (Ton et al., 2020), 
most likely run by a separate organisation. Their sample will be sent for testing in 
a clinical laboratory with capacity, which may be another separate entity. A follow-
up to this test will then be conducted to inform the individual, a process which may 
be administered through primary care or through a separate case-management 
institution. Depending on the result of this test and other factors, the individual 
may then require hospitalisation in an acute healthcare setting that has sufficient 
capacity. In the case of a positive test, a contact tracing process should also 
commence to identify other potentially infected individuals. Overall, this often 
represents a complex, ad hoc system consisting of several different organisations 
and data collection systems (Lenert and McSwain, 2020). In the case of COVID-19, 
the rapid identification and containment of any positive cases is particularly 
important due to the potential for asymptomatic spread, coupled with a high 
mortality rate among vulnerable groups (Grange et al., 2020). The management of 
data across disparate systems can play a role in determining the speed of the 
process. 

Clinical laboratories may employ a laboratory information system (LIS) to support 
this testing process. Weemaes et al. (2020) outlined three phases of the testing 
process that can be supported by a LIS: (a) a pre-laboratory phase, including tasks 
such as test ordering, sample packaging and shipping, (b) a pre-analytical phase, 
encompassing sample registration, tracking and test prioritisation, and (c) a post-
analytical phase, involving automated reporting and data-driven policy decision-
making. The UW Medicine healthcare system in the US has acted as a major 
regional referral laboratory for COVID-19 testing. UW Medicine interfaced a LIS 
with its EHR system to allow for tests to be ordered through an individual’s EHR 
(Weemaes et al., 2020). The LIS was also linked with external public health systems 
for automated reporting of cases. A real-time dashboard of critical metrics on 
testing and hospital capacity, with information used by command centres to 
project demand relating to COVID-19, was subsequently created from these data 
(Grange et al., 2020). 
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The Belgian National Reference Center, in the early stages of the pandemic, was 
the only COVID-19 testing centre in Belgium. Major bottlenecks formed, stemming 
from an ordering system that involved the use of paper forms and the manual input 
of data into the LIS, including missing information on forms and difficulties in 
rapidly changing test ordering behaviour to reflect evolving criteria for testing 
(Weemaes et al., 2020). In response, a computerised order system was developed 
to replace paper forms for hospital testing, so that tests could be ordered directly 
from an individual’s EHR. The EHR system was further linked with the LIS to allow 
for the automatic retrieval of demographic information on patients, and for real-
time COVID-19 status to be added to the main page of each patient’s EHR. In the 
case of tests referred from other laboratories in Belgium, a tool was developed 
within the LIS to support administrative personnel in registering information from 
paper forms, and automated reporting was established through a database 
including the contact details of other laboratories (Weemaes et al., 2020). 

EU states cooperated on the use of smartphone apps to support the contact tracing 
process by testing the interoperability of various member states’ contact tracing 
apps (EC, 2020b; eHealth Network, 2020). This approach to contact tracing is an 
example of a voluntary ‘Trace, Test and Treat’ approach, compared with a ‘Trace 
and Track’ method employed by other countries such as Taiwan. The more covert 
Trace and Track approach, involving the automated and involuntary tracking of 
members of the public, is regarded as being effective in managing infection rates 
but at the cost of being highly intrusive, raising considerable ethical and privacy 
concerns (Subbian et al., 2021). 

In addition to contact tracing among the general public, some contact tracing 
occurs within healthcare settings such as hospitals. In Singapore, an algorithm was 
developed to integrate data from separate data systems within a hospital to 
determine the journey of patients through the hospital, and to identify contacts 
within the hospital. This combined use of existing data infrastructures was found 
to significantly reduce time spent by healthcare staff on within-hospital contact 
tracing (Venkataraman et al., 2020). 

 

COVID-19 patient care 

Telemedicine has been a key feature of health systems’ response to ensuring 
people can access care in a safe manner during Covid-19. In many countries, 
including Ireland, telemedicine is a key form of accessing primary and hospital care 
(Banks et al., 2021; Greenhalgh et al., 2020; Homeniuk and Collins, 2021). In some 
systems, telemedicine technology has been linked to EHR systems to allow the 
monitoring of patients through a continuum of services (Ford et al., 2020). 
Alongside telehealth initiatives, the Medical University of South Carolina in the US 
introduced a population management tool for COVID-19 patients (Ford et al., 
2020). It extended its EHR system to allow low-risk patients to self-report outcome 



34 | Developments in Healthcare Information Systems In Ireland and Internationally 

measures from home, developed a smartphone app and patient sensors for COVID-
19 patients that passed information to each patient’s EHR, and applied AI methods 
to clinical record data to predict when virtual care patients would eventually test 
positive for COVID-19, for the purposes of priority testing (Ford et al., 2020). In San 
Francisco, a digital self-triage and self-scheduling tool for COVID-19 testing was 
established and integrated into an existing EHR system, decreasing triage time for 
patients with a less severe illness, and preventing unnecessary triage phone calls 
or in-person visits (Judson et al., 2020). Many of these initiatives built on existing 
systems; e.g., remote patient monitoring was already in place for conditions such 
as diabetes, hypertension and asthma in San Francisco (Ford et al., 2020).  

Reeves et al. (2020) highlighted the EHR as an integral system in supporting 
healthcare responses to COVID-19. As the world’s understanding of COVID-19 has 
evolved, clinical practice has adapted accordingly. Data infrastructures such as EHR 
systems have been employed to rapidly communicate changes in patient care to 
clinicians across healthcare systems (Lin et al., 2020). In the US, existing EHR 
systems have been developed to include guidance on patient screening and 
testing, to facilitate the ordering of tests and validate clinical triage workflows 
(Subash et al., 2020). In NHS England, the OpenSAFELY analytics platform delivers 
rapid results on COVID-19 patients, using analyses of EHRs. In China, clinical 
information systems including EHRs have supported the healthcare system’s 
response to COVID-19. This has revealed the importance of such systems being 
capable of rapid deployment and flexible response to changing needs in an 
emergency, as well as being capable of information exchange with other systems 
(Ye et al., 2020). 

COVID-19 Vaccinations 

Subject to the existence or availability of suitable vaccines, immunisation strategies 
are also central to a health system’s approach to tackling a public health 
emergency. This is another area where HIS and data infrastructures can play a 
supporting role, particularly when the speed of a large-scale immunisation 
programme is crucial. An immunisation programme may involve multiple 
organisations. For example, in a public health emergency (as has occurred with 
COVID-19), vaccinations may be offered simultaneously in hospital hubs, in large-
scale temporary vaccination centres, and in primary care clinics. In addition, certain 
population cohorts may be specifically targeted for immunisation ahead of others 
in the case of limited vaccine supply. The use of population databases recording 
vaccination doses administered by various healthcare providers, known as 
immunisation information systems (IIS), has previously been found to support 
immunisation programmes (Community Preventive Services Task Force, 2015; 
Martin et al., 2015; Urquhart et al., 2007). These systems can help inform vaccine 
allocation, facilitate vaccine ordering, monitor vaccine inventories, measure 
effectiveness and evaluate public health responses (Community Preventive 
Services Task Force, 2015). 
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The first COVID-19 vaccination programmes commenced in December 2020 in the 
UK, the US, Canada, Russia and across the EU. In the UK, as with existing national 
immunisation programmes (e.g. for seasonal influenza), the COVID-19 vaccination 
programme is supported by EHR systems. Data extracted from GP data systems, 
linked to clinical information on patients, is aggregated to allow monitoring of 
vaccine coverage among different cohorts of the population. In addition, an IIS 
known as the National Immunisation Management System has been developed to 
provide a central register of vaccines delivered across a range of healthcare 
settings (UK Department of Health and Social Care, 2021). 

Ethical concerns 

While the sharing and analysis of high-quality, patient-level data is considered an 
important aspect of responding to a public health emergency, there are ethical and 
legal implications of developing and using large datasets in healthcare (Raisaro et 
al., 2020; Subbian et al., 2021). A trade-off between the usefulness of healthcare 
data and the level of data protection has been identified (Raisaro et al., 2020). It 
has also been argued that concerns in relation to privacy and ethics have led to a 
reluctance on the part of healthcare organisations to enter into data-sharing 
agreements, and that this has hampered efforts to increase the interoperability of 
healthcare data (O’Reilly-Shah et al., 2020). 

2.5 CONCLUSIONS 

HIS, health informatics and health data infrastructures are playing an ever-
increasing role in healthcare. The responses of healthcare systems to COVID-19 
have further illustrated this. The inadequacy of healthcare system data 
infrastructures – for example, in relation to data collection and sharing – has been 
clearly highlighted by the pandemic. More positively, there have been many 
examples in international practice of rapidly deployed innovations in health 
informatics in response to COVID-19, many of which have built on existing data 
infrastructures. Healthcare data infrastructures have supported many areas 
including disease monitoring, patient care, testing and tracing, and immunisation 
programmes during the pandemic. 

One recurring theme in the academic literature and international practice is the 
integral role an EHR system can play in healthcare systems. Another common 
theme in international practice is the benefits of having a unique patient identifier 
and a national EHR. Countries such as New Zealand, Denmark and the Netherlands 
have such infrastructures in place, allowing them to identify and link information 
on individual service users across different service elements over time. 

The interoperability of various healthcare data systems is regarded as important to 
maximise the benefits of health informatics. In countries such as the US and 
Canada, regional variation in the evolution of healthcare data infrastructures over 
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time has limited the linking of different EHR systems, for example. It is important 
that such benefits are always balanced with ethical and privacy considerations, 
particularly given the highly sensitive nature of healthcare data. NHS Spine in 
England is an example of a national centralised data infrastructure being developed 
for linking patient information from across healthcare settings. Cross-border 
initiatives on healthcare system data infrastructure are in progress in the EU, with 
the development of an eHealth Digital Service Infrastructure that aims to include 
cross-border sharing of summary care records. 
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3 CURRENT HEALTH DATA LANDSCAPE IN IRELAND 

3.1 INTRODUCTION 

This chapter provides an overview of the current health data and information 
infrastructure in Ireland. To identify areas that have the potential for policy 
intervention and improvement, we discuss some key limitations of the healthcare 
system data infrastructure. Recent changes and advancements are also 
highlighted. 

3.2 HEALTHCARE SYSTEM DATA INFRASTRUCTURE IN IRELAND 

3.2.1 Healthcare system 

To provide context in which to frame a discussion of the healthcare system data 
infrastructure in Ireland, we provide a brief overview of the healthcare system 
itself. A number of recent ESRI publications discuss some of the specific parts of 
the system in greater detail (Keane et al., 2021; Nolan et al., 2014; Smith et al., 
2019; Walsh et al., 2019a; Walsh et al., 2019b; Wren and Fitzpatrick, 2020; Wren 
and Connolly, 2017; Wren et al., 2017).  

The healthcare system in Ireland differs in several ways from that in most other 
European countries. While 78 per cent of healthcare expenditure is government-
funded, not everyone is entitled to free public healthcare (Wren et al., 2015). 
Patients with a Medical Card (or GP Visit Card) can access public healthcare (or GP 
care) for free. Patients who do not have a Medical Card must pay out of pocket for 
care (i.e. €50+ per GP visit (Connolly et al., 2018; Walsh et al., 2019a)). The private 
sector plays a significant role in the Irish healthcare system both in terms of 
provision of services and through private health insurance. 

In recent decades, a two-tiered healthcare system has developed in Ireland along 
the lines of public and private care. The absence of universal access to free primary 
and hospital care has resulted in many people purchasing private health insurance. 
Long waiting lists for publicly provided outpatient and elective care in public 
hospitals in Ireland (Brick and Connolly, 2021) is given as the main reason for 
purchasing private health insurance (Harmon and Nolan, 2001; Kapur, 2019; 
MillwardBrown, 2016). The fragmented nature of healthcare financing in Ireland 
constrains the development of a HIS spanning the whole system.  

3.2.2 Health information systems in Ireland 

In this section we provide an overview of the policy developments and key features 
of the HIS landscape in Ireland. The development of health data infrastructures and 
the use of eHealth as part of Ireland’s health service offering have been recognised 
in domestic legislation and policymaking. In chronological order, the most 



38 | Developments in Healthcare Information Systems in Ireland and Internationally 

important measures are: 

• Health Act 2007: the establishment of the Health Information and Quality 
Authority (HIQA), an independent authority charged with regulation, data 
and information standards for health and social care providers in Ireland. 
HIQA has provided invaluable expert opinion on various elements of HIS 
and eHealth in Ireland, including having an active role in informing 
policymakers during COVID-19. HIQA also has extensive involvement in 
providing information on HIS and the introduction of IHIs. 

• eHealth Strategy for Ireland 2013: this strategy laid out how to suitably and 
effectively introduce and use eHealth and health data in Ireland. A new 
organisational role was provided to a new authority called eHealth Ireland, 
which sits within the HSE. eHealth Ireland has been at the forefront in the 
development of various initiatives in the health service, as well as working 
with academic and industry colleagues on various eHealth initiatives. The 
Office of the Chief Information Officer (CIO) delivers ICT services and 
support throughout the HSE. Most recently, eHealth Ireland has been 
involved in the following initiatives in HIS and eHealth: 

o IHI Rollout 
o National Waiting List Management System 
o Health Pathways 
o ePharmacy / ePrescribing 
o Residential Care Management System and Home Support System 
o Video Conferencing / Remote Consultation 
o Electronic Discharge System 
o Health Performance and Visualisation Platform 
o Integrated Information Services Supporting Recovery 
o Shared Care Record 
o Community Hub Management System 
o Clinical Notes 
o Lighthouse projects (e.g. PISCES (Providing Individualised Services 

and Care in Epilepsy), a Lighthouse Project with a number of 
partners including HSE, eHealth Ireland, Epilepsy Ireland, the Royal 
College of Surgeons in Ireland (RCSI) and Beaumont Hospital, 
Dublin 

• Health Identifiers Act 2014: this Act legislated for the introduction of the 
unique Individual Health Identifier (IHI). It provides the legal basis for the 
establishment of the National Register of Individual Health Identifiers and 
the National Register of Health Services Provider Identifiers (HIQA, 2015b). 

• Knowledge and Information Strategy: Delivering the Benefits of eHealth in 
Ireland 2015 – this strategy built on the previous 2013 eHealth strategy 
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and outlined how integrated information and enabling technology will 
support the delivery of innovative healthcare in the Irish healthcare system 
(HSE, 2015). 

• National Electronic Health Record: Strategic Business Case 2016 – this 
document outlined a Strategic Business Case for the investment of up to 
€875 million to deliver a national EHR across the Irish healthcare system 
(HSE, 2016).  

• PA Consulting Capacity Review 2018: this review provided evidence on 
capacity requirements across the health and social care system. It also 
stated the need to ‘invest in ICT infrastructure and, in particular, eHealth: 
eHealth and ICT were generally viewed as critical enablers to developing a 
more efficient and integrated health system. This would also include 
improved data collection to better allow planning for population health 
needs’ (PA Consulting, 2018). 

• Sláintecare Implementation Strategy 2018: Strategic Action 10 of the 
Sláintecare Implementation Plan seeks to ‘put in place a modern eHealth 
infrastructure and improve data, research and evaluation capabilities’ 
(Government of Ireland, 2018). In particular the Implementation Plan 
concentrated on ICT.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Government of Ireland, 2018. 

 

It is difficult to compare spending on HIS and health ICT across countries, but 
evidence points to Ireland consistently spending less of its health budget on HIS 
and ICT than its European peers. The 2013 eHealth strategy stated that, while many 
countries in the EU spent 2-3 per cent of their total healthcare budget on HIS and 
ICT, only 0.85 per cent of the healthcare budget in Ireland was spent on these 
services (HSE, 2013). There has been increased funding on eHealth and health data 
infrastructures in recent years. In 2018, the European Investment Bank provided a 
loan of €225 million for the progression of eHealth and the digitisation of the Irish 

“ICT has the potential to be the biggest and most effective driver of change 
and improvement for better patient outcomes across the health system. In 
the future, a coherent suite of eHealth solutions will underpin and support 
our overall vision for integrated, patient-centred care, population health 
planning and more effective and safe delivery of health services. Patients and 
health professionals will have ready access to clinical records and 
administrative information, which will enable better decisions to be made.” 

- Sláintecare Implementation Plan  
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healthcare system.8 Since the establishment of eHealth Ireland, the HSE has 
increased funding for HIS structures and ICT. Table 3.1 shows that, in 2017, the HSE 
capital budget for eHealth and ICT was €55 million. By 2020, this had risen to €95 
million. As a consequence of COVID-19, the National Service Plan 2021 states that 
the eHealth and ICT Capital budget for 2021 was €120 million. Of this €120 million, 
€41.7 million was allocated to new projects, while €53.3 million was for capital 
already allocated to national programmes, solution programmes and technology. 
In addition, €25 million in funding was provided for eHealth & ICT needs specifically 
associated with COVID-19. Of this €25 million, €4.4 million was allocated to cloud 
services infrastructure and storage, €3.7 million was allocated for Microsoft Teams 
deployed across the organisation (via HealthIrl), and €3.4 million was set aside for 
technology refresh (e.g. progress device refresh within Microsoft Windows 10).  

In addition to eHealth and ICT capital budgets, the National Service Plan 2021 
provides details on current eHealth expenditure, with this funding assigned to the 
Office of the CIO; €32.6 million is allocated to this budget. As the total HSE budget 
in 2021 will be €20.6 billion, this means that total eHealth and ICT spending still 
equates to less than 0.8 per cent of the budget, similar to the relative spend prior 
to the establishment of the eHealth Strategy. 

TABLE 3.1 HSE EHEALTH AND ICT BUDGETS: 2017–2021 

 2017 2018 2019 2020 2021 
eHealth & ICT €55 m €60 m €85 m €95 m €41.7 m 
Ongoing eHealth Programsa     €53.3 m 
eHealth & ICT COVID-19 Capital Budget     €25 m 
Total eHealth & ICT – Capital Budget €55 m €60 m €85 m €95 m €120 m 
      
Office of CIO and Business Budget – Current Budget     €32.6 m 

 

Source: HSE National Service Plans 2017-2021. 
Note: Due to the COVID-19 pandemic, the 2021 eHealth and ICT Capital Budget was split into additional categories 

including Ongoing eHealth Programmes, non-COVID-19 and COVID-19 Capital Budgets. Details on a current 
expenditure budget for the Office of Chief Information Officer and related business were also included in the National 
Service Plan 2021. 

 a Capital allocated for National Programmes, Other Solution Programmes, Other Technology 

 
Table 3.1 highlights the increase in expenditure on eHealth and ICT by the HSE. To 
progress eHealth in Ireland, continued and increased expenditure on these services 
will be required. 

3.2.2.1 Individual Health Identifier 

A key impediment to having a modern HIS and health data infrastructure in Ireland 
has been the lack of an individual health identifier. In 2009, HIQA published 
Recommendations for a Unique Health Identifier for Individuals in Ireland, 

 
8 https://www.ehealthireland.ie/news-media/news-archive/2018/eib-to-provide-%E2%82%AC225m-loan-to-
support-rollout-of-ehealth.html 
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concluding that IHIs would deliver tangible benefits in the areas of patient safety, 
quality of care, healthcare efficiency, confidentiality, epidemiology, and cost-
effectiveness (HIQA, 2009). The IHI was legislated for in the Health Identifiers Act 
2014.9 This stated that the IHI would capture basic demographic information such 
as name, date and place of birth, gender, nationality, address, and date of death. 
The IHI can be used to identify an individual at the point at which they are using 
health and social care services. Unlike EHRs, the IHI will not store medical or clinical 
information; its key purpose is to aid communication across health service 
providers, and it is intended that health services providers will use an individual’s 
IHI when communicating about that patient’s care (HIQA, 2015a). 

Despite being legislated for in 2014, the IHI has not yet been fully rolled out. But in 
recent years, an IHI was piloted and rolled out across a number of specific services. 
The IHI National Register has been implemented into the electronic referrals 
(eReferrals) service, the National Epilepsy Electronic Patient Record System, and 
the National Cervical Check programme. Importantly, a direct interface has been 
developed to allow for all four GP management systems (SocratesGP, HelixPM, 
HealthOne, and CompleteGP) to identify IHIs in real time. This is intended to ensure 
that all those who receive the COVID-19 vaccine are fully traceable.10 The IHI is also 
being used in the rollout of the vaccination programme.11 

 

 

 
9 http://www.irishstatutebook.ie/eli/2014/act/15/ 
10 https://assets.gov.ie/108852/47f46ced-3f0d-4ff7-bac7-53a3d17923eb.pdf 
11 https://www.hse.ie/eng/gdpr/data-protection-covid-19/data-protection-covid-19-vaccine-information-system.html  
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Source: https://www.kildarestreet.com/committees/?id=2021-01-29a.363  
 

3.2.2.2 Electronic Health Records 

There is no universal EHR in Ireland. Analysis using the Health Care Quality 
Indicators (HCQI) Survey of Electronic Health Record System Development and 
Use, 2016, found that Ireland ranked the lowest of 30 OECD countries in technical 
and operational readiness for an EHR system (Oderkirk, 2017). The HSE’s 2015 
Knowledge and Information Strategy built on the eHealth Strategy for Ireland and 
outlined future required healthcare system capabilities, including the digital 
collection and use of data to support clinical and care capabilities, an EHR system 
and the integration of information across healthcare settings (HSE, 2015). The 2018 
Sláintecare Implementation Strategy also identified an EHR as a priority among 
other ICT initiatives (Department of Health, 2018). 

In Ireland, while no national EHR currently exists, there are a number of EHRs for 
specific populations or systems. The Maternal and Newborn Clinical Management 
System (MN-CMS) project has implemented an EHR for all women and babies 
across Irish maternity units.12 There is evidence already that the MN-CMS has made 
some tasks more efficient for clinicians, such as searching for patient charts (Devin 
et al., 2021). This shows that a simple but important benefit of an EHR is the ability 
to move paper records locked in specific organisations to a streamlined digital 
patient record that can be shared across care settings (Carolan, 2018). In the next 

 
12 https://www.ehealthireland.ie/strategic-programmes/mncms/ 

“Integration of the individual health identifier, IHI, is critical to enable the HSE 
to safely administer the (Covid-19) vaccine. IHI integration is now live on the 
system.” 

“Progress to date includes integration of the system to the HSE service 
directory entries for more than 2,500 facilities including healthcare sites and 
new clinic locations. IHI integration is available, enabling access to real-time 
GP tables, professional ID validation and Eircode validation. The teams are 
working towards integration with GP systems to receive vaccine records.” 

- David Walsh, National Director, Community Operations of the HSE 
(29th January 2021) 

“We are also very keen to make full use of the individual health identifier, IHI, 
and that, when we are registering people, we are assigning their IHI into the 
vaccination system to ensure we can uniquely track and trace them all the 
way through. It is a very good use of the IHI in this instance.” 

- Fran Thompson, Chief Information Officer of the HSE and CEO of 
eHealth Ireland (29th January 2021) 
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section, we discuss the most developed EHR in the Irish health system. 

Case Study – Irish National Epilepsy Electronic Patient Record 

The establishment of the Irish National Epilepsy Electronic Patient Record and the 
subsequent development of the electronic patient portal (ePortal) is a good 
example of innovation in digital healthcare in Ireland (Power et al., 2020). This 
ePortal, Providing Individualised Services and Care in Epilepsy (PiSCES), provides 
patients living with epilepsy and their clinicians with a means to engage in more 
personalised models of care. During the COVID-19 pandemic, the ePortal also 
facilitated changes in how care is provided (i.e. via telemedicine), improved 
patient-clinician care, and engendered greater patient self-management (Power et 
al., 2020). The design of PiSCES provides policymakers with a template in which to 
design ePortals for other patient populations, or the wider population. Power et 
al. (2020) discuss the key features of the process: 

• a two-factor (2FA) login authentication process, to assist in maintaining 
data security; 

• varying the type of access permission – distinguishing between users who 
are patients, carers and healthcare professionals; 

• My Epilepsy Care Summary, which provides a synopsis of information 
about the patient that is stored in the National Epilepsy EPR, including 
seizure types, medications, investigations, possible causes of epilepsy, and 
medical history – in addition, patients can check who has accessed their 
EPR; 

• My Epilepsy Care Goals – a space to document a patient’s ambitions and 
care goals; 

• My Epilepsy Clinic Letters – a clinic letter is automatically generated, and 
populated with information, following each encounter (visit/consultation) 
between the patient and their clinician(s). 

 
In addition, the establishment of the National Epilepsy Electronic Patient Record 
has given rise to a number of important research projects. For example, 
researchers at the RCSI’s FutureNeuro Centre contributed to a large international 
genome project to provide evidence for epilepsy therapies based on underlying 
pathophysiology (Abou-Khalil et al., 2018). In the next chapter, we note how, 
during the COVID-19 pandemic, the Epilepsy EHR assisted integration of 
telemedicine into the patient’s care continuum. 

E-Prescribing 

E-prescribing is now a key feature of healthcare in Ireland. On 3 April 2020, the 
Minister for Health signed legislation that lengthened the validity of prescriptions 
from six to nine months and removed the requirement for physical/paper copies 
of prescriptions to be presented to pharmacists (Lynch and O'Leary, 2021). GP 
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software systems provided a basis for e-prescriptions through enabling a patient’s 
prescription to be sent directly to pharmacies using the HSE’s Healthmail. This is a 
clinical email service managed by eHealth Ireland that allows clinicians to send and 
receive clinical patient information in a secure manner. Healthmail enables GPs 
and those in charge of nursing homes to organise prescriptions for nursing home 
residents. In addition to reducing the burden placed on individuals, there is 
evidence that e-prescribing greatly reduces prescribing errors for patients (Devin 
et al., 2020). 

eReferrals 

While electronic referrals (eReferrals) were being developed within the Irish health 
system before COVID-19, the pandemic saw increased use of eReferrals. This was 
enabled by Healthlink. GPs can electronically refer patients to both public and 
private hospitals and clinics. There has been a strong increase in eReferrals in 
recent years. Figure 3.1 provides information on the average number of general 
(i.e. not cancer or other speciality) eReferrals made between September 2019 and 
February 2021. There has been a sharp increase over time: a rise of 62 per cent, 
from 1,526 eReferrals per day in September 2019 to 2,472 per day in February 
2021.  

FIGURE 3.1 ELECTRONIC GENERAL REFERRALS IN IRELAND PER DAY: SEPTEMBER 2019 – FEBRUARY 2021 

 

Source: https://www.ehealthireland.ie/a2i-hids-programme/ereferral/latest%20data/gp-usage/ 
  

 

In the area of cancer services, eReferrals have become commonplace. Figure 3.2 
provides information on the annual number of eReferrals for breast, lung, prostate 
and skin cancer between 2009 and 2021. Once more, a sharp increase over time is 
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observed. In 2020, there were over 52,000 eReferrals for cancer services in Ireland, 
with the majority being for symptomatic breast cancer.  

FIGURE 3.2 ELECTRONIC REFERRALS FOR CANCER SERVICES IN IRELAND: 2009–2021 

 

Source: https://www.ehealthireland.ie/a2i-hids-programme/ereferral/latest%20data/gp-usage/ 
  

3.2.3 Healthcare planning data  

While much of this report has focused on HIS and eHealth, there are several other 
aspects of the health data infrastructure in Ireland where improvements are 
required; namely, data used to inform resource and capacity planning.  

Healthcare Utilisation Data 

In the previous sections, we described how the lack of IHI and EHRs in Ireland make 
it difficult to follow people over time and across health and social care services. 
Other data gaps present challenges for those trying to assemble an accurate 
picture of health and social care utilisation, and therefore resource and capacity 
planning.  

In the public hospital sector, the Healthcare Pricing Office’s (HPOs) Hospital In-
Patient Enquiry (HIPE) dataset captures information on all discharges in Irish public 
hospitals. These data also capture extensive information on patients themselves, 
including their age, gender, address, medical card status, diagnoses, comorbidities, 
procedures provided, and length of stay in hospital. However, at present, it is 
difficult to follow patients across multiple episodes of care. This inhibits 
policymakers’ ability to understand important patient outcomes such as 
readmissions, or overall hospital usage. 

Research from NHS England has shown that accurate calculation of hospital length 
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of stay, which is important for a wide range of audit and research purposes, 
requires patients to be followed across different episodes of care (Busby et al., 
2017). This accurate calculation requires the use of continuous inpatient spells 
(CIPS) to account for the fact that many patients with conditions such as stroke will 
have a single episode of care, be discharged or transferred, leading to additional 
episodes of care. Failure to take account of this will result in underestimation of 
the true hospital usage caused by a condition such as stroke. Table 3.2 highlights 
findings from Busby et al (2017) showing that the inability to follow patients within 
a hospital system results in a significant underestimate of hospital resource use for 
that patient. For stroke patients, examining only episodes of care (spells), which is 
what HIPE allows, underestimates bed days and length of stay for stroke patients 
by over 20 per cent (Busby et al., 2017).  

TABLE 3.2 COMPARISON OF ADMISSION COUNTS, TOTAL BED DAYS AND MEAN LENGTH OF STAY FOR A 
CONTINUOUS INPATIENT SPELL (CIPS) AND SINGLE INPATIENT SPELL (BUSBY ET AL., 2017)  

 

 
  
 

Even for a seemingly straightforward outcome such as patient length of stay, the 
lack of an appropriate HIS and health data infrastructure impedes the ability to 
capture data correctly. One consequence of this is that international comparisons 
involving Ireland will be unreliable; length of stay in Ireland will be underestimated 
when compared with other countries for conditions such as stroke. The 
introduction of patient identifiers and EHRs into the HIPE data system would help 
policymakers to better understand where and how best to allocate services. 

Outside of the acute public hospital system, the limitations of health data are even 
more severe, especially in the community care sector. Many of these limitations 
have been discussed previously (Brick et al., 2020a; Wren et al., 2017). At a most 
basic level, for public services provided in the community setting, straightforward 
demographic information such as age, sex and type of care provided are not 
currently collected or made available for analysis in electronic form (Wren et al., 
2017). In many cases, data are still captured on paper-based records, and any data 
compiled from such sources are typically highly aggregated. This tends to limit the 
usefulness of these data for even basic research, or to inform planning or 
operational processes.  

Specialist community mental health is one example of an area which will become 
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even more important with COVID-19, but suffers from a particularly inadequate 
data infrastructure. At a rudimentary level, there is no consistent utilisation metric 
of specialist community mental services in Ireland (Brick et al., 2020a). Mental 
health services are often provided via multidisciplinary teams, but there is no 
information on the composition of specialist mental health services in the data. It 
is unknown how often a single patient accesses specialist mental health services, 
and whether they ultimately access more acute inpatient mental health services. 
While attempts have been made since at least 2010 to develop a web-based 
mental health information application (WISDOM) to record information on 
patients using community mental health services, this solution never materialised 
(Brick et al., 2020a). Similar examples can be found across other community care 
service sectors in Ireland. 

Private healthcare 

Thus far this section has concentrated on the HIS and health data infrastructure in 
the public healthcare system in Ireland. However, a substantial role is played by 
private healthcare providers. For example, GPs are private operators who provide 
care to public patients through the General Medical Services (GMS) scheme. 
Similarly, a large role is played by private therapists (Eighan et al., 2017), and most 
home support to older people is provided by private providers (Walsh and Lyons, 
2021). A large proportion of acute hospital care is also provided by private hospitals 
(Wren et al., 2017). During COVID-19, the plans to cope with a surge of hospital 
demand from COVID-19 cases led to the effective nationalisation of the private 
hospitals (Walsh et al., 2020). 

An integrated HIS in the Irish healthcare system should encompass private 
providers and facilities where possible. This view is shared by eHealth Ireland. 
Previously eHealth has worked with private providers such as GPs, pharmacies and 
private hospitals so they can access and contribute to the National Shared Record 
to bring about better integration capability of HIS in Ireland (HSE, 2016). For some 
services, this is already occurring. Healthlink enables GPs to transfer patient 
information securely to public and private hospitals and clinics. Therefore, the 
eReferrals and e-Prescribing services are enabled across all GP management 
systems and allow for communication with private facilities and pharmacists.13 

However, despite some integration occurring across public and private healthcare 
providers in Ireland, many significant limitations with the integration of private 
providers in a national HIS remain. At a basic level, there is often little information 
on how much care is provided by, and the levels of resources available to, private 
healthcare providers. For example, there is no centralised database for general 
practice utilisation, private community care, and private hospital care. This makes 
planning for the public, as well as the broader health system, very difficult. A 

 
13 https://www.ehealthireland.ie/a2i-hids-programme/healthlink/  
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number of ESRI studies referenced in this report have used various information 
sources to estimate private provision of health and social care in Ireland. Similarly, 
the capabilities of private facilities, for example, to integrate with a national EHR 
are unknown.  

Healthcare system planning during COVID-19 

A crucial issue that was apparent from the outset of the COVID-19 pandemic in 
Ireland was the low level of hospital bed and intensive-care bed capacity across the 
country, especially when compared to European peers (Walsh et al., 2020). This 
made the efficient allocation of hospital resources a matter of absolute priority for 
decision-makers. To facilitate an informed response, a number of modifications 
were made to the collection and reporting of healthcare data, and the introduction 
of some new management systems. HIPE data systems were quickly modified to 
better capture COVID-19 hospital admissions and care to provide the National 
Public Health Emergency Team (NPHET) with information to inform the planning 
of hospital care during COVID-19. Work by the Irish Epidemiological Modelling 
Advisory Group (IEMAG) has been able to use HIPE to examine COVID-19 
hospitalisations, length of stay and geographic differences (Keegan and Lyons, 
2021a) as well as develop a model to plan hospital services in Ireland (Keegan and 
Lyons, 2021b). 

Similarly, there were speedy changes to data management and reporting on the 
critical-care beds in hospitals. The National Office of Clinical Audit (NOCA) 
established an ‘ICU (Intensive Care Unit) Bed Information System’ at the beginning 
of the COVID-19 pandemic. Working with ICT partners, a new web-based bed data 
system enabled policymakers to follow critical-care beds that were open and 
staffed, occupied, had patients that were invasively ventilated, or beds that were 
closed or potentially available.14 As these data are available at hospital level, they 
were also used to analyse available capacity at a regional level.  

The Health Protection Surveillance Centre (HPSC) is Ireland's public health centre 
for the surveillance of communicable diseases. Along with other policymakers, it 
adapted its data systems to collect information on COVID-19. Much of the data 
collected and collated by the HPSC is now provided to researchers and the public 
through the Government’s COVID-19 data hub15. The Central Statistics Office (CSO) 
provides a COVID-19 Information Hub, reporting on changing aspects of health, the 
economy and society since the outbreak. A recent report, published before COVID-
19, highlighted the need ‘to improve technology within the service so as to enable 
key public health activities such as surveillance and health protection control 
activities’ (Crowe Horwatch, 2018). Many of the improvements to the system, and 
greater understanding of what will be needed to better respond to future public 

 
14 https://www.noca.ie/news/dr-rory-dwyer-provides-an-update-on-the-timely-introduction-of-the-icu-bed  
15 https://covid19ireland-geohive.hub.arcgis.com/ 
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health crises, should be used to modernise the public health data infrastructure in 
Ireland. 

In addition to changes made to existing data highlighted above, below we highlight 
some of the ICT innovations and improvements that occurred in Ireland to respond 
to the COVID-19 health emergency. Since we are still in the midst of the pandemic, 
and rigorous evaluations and studies examining interventions have not yet been 
published, it is impossible to cover and evaluate all of the changes in a robust 
fashion. Therefore, in the box below, we highlight as a case study some key ICT 
changes which have occurred in Ireland. This segment was informed by 
communication with stakeholders involved in the changes, particularly Microsoft 
Ireland and the HSE which worked together to design and implement much of the 
transformation. 
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BOX 3.1: HEALTH TECHNOLOGY RESPONSES TO COVID-19 IN IRELAND 

The sudden emergence of threats posed by the COVID-19 pandemic in 2020 meant that health services globally faced 
unprecedented resource challenges in terms of demand for services, staff numbers and technological capability. The 
pandemic ultimately served as a catalyst for rapid change in many organisations, including the HSE. In addition to 
organisational challenges, the HSE became the centre of a high-level group responsible for delivering reliable 
information and facts to the general public and key decision-makers.  

To respond to these rapidly evolving demands and challenges, the HSE embraced several new digital tools that 
provide flexibility, scale and responsiveness, but also helped the organisation to process and derive insights from 
significant amounts of data – all through the use of cloud-based systems. The roll-out of these digital solutions 
assisted in delivering insights, facts and data in real time to enable decision-making, as well as support resourcing 
planning, and dissemination of information to the public.  

There are five key elements to the HSE’s technological response to COVID-19:  

1. A cloud-based Microsoft Azure Data Lake is used to support data and analytics requirements. 
2. The Covid Care Tracker was created to facilitate contact tracing. This was constructed as a Minimum Viable 
Product within two weeks. 
3. A Microsoft Power Apps-based Portal was established to allow laboratories undertaking COVID-19 testing to 
report daily activity and capacity to the HSE and the Department of Health. 
4. A Microsoft Power Business Intelligence (BI) Reporting Dashboard provides data visualisation and the creation 
of reports to promote insight and facilitate data-driven decision-making. 
5. A Health Bot for managing simple citizen queries online. 

1) Cloud-Based Systems 

The Data Lake, built on the Microsoft Azure cloud-based platform, aided the collation of data from over 30 data 
systems and sources, including hospital testing laboratories, contact tracing centres, and critical-care bed data. 
Information collated was synthesised through dashboards to inform real-time decision-making across the system. 
This information-gathering and data synthesis supported the National Public Health Emergency Team (NPHET) in 
modelling COVID-19. 

2) COVID Care Tracker  

The Covid Care Tracker enabled clinicians and contact tracers to engage with COVID-19 cases and also helps to record 
contacts of cases. Importantly, it reduced the reliance on the paper-based process of recording cases and contacts, 
and helped to regularly inform estimation of the COVID-19 reproductive number.  

3) COVID-19 Case Numbers 

Microsoft Power Apps was used to build a portal to allow laboratories undertaking COVID-19 testing to report daily 
testing numbers and case numbers. 

4) Reporting Dashboard 

A Reporting Dashboard for COVID-19 was developed using Microsoft BI. This provided regular updates on COVID-19 
incidence. It was also used at local provider levels to inform resource planning, and, for example, provided real-time 
information on critical-care bed capacity. 

5) Artificial Intelligence – Symptom Health Chatbot 
A Health Chatbot16 using AI-based technology was designed with input from clinicians to allow people to ask triage-
type questions about COVID-19. This was employed to help reduce the strain on clinicians and HSE staff responding 
to COVID-19-related enquiries. After answering triage questions, people were recommended a subsequent course of 
action, such as a follow-up call or isolation. Upon implementation, the Health Chatbot was receiving 30,000 unique 
users each day. 

 

Sources: Communication with Microsoft Ireland and the HSE. 
  

There are many other examples of health technologies adopted in Ireland during 
the COVID-19 pandemic, including in the private sector. For example, the COVID-
19 Tracker smartphone app was established to track and limit the spread of COVID-
19. It has been highlighted as a success of the COVID-19 response (Kennelly et al., 

 
16 https://www.tekenable.ie/building-software-solutions-to-aid-in-the-battle-against-the-covid-19-pandemic-in-ireland/ 
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2020). However, there is evidence that the full capabilities of the app to reduce the 
spread of COVID-19 were limited by the extent to which it was used. Between 
October 2020 and April 2021 only 25 per cent of the expected number of tested-
positive app users uploaded the details required for that user’s app to help identify 
close contacts (Farrell and Leith, 2021). However, due to the pandemic still ongoing 
at the time of writing, it is difficult to discuss or evaluate other interventions. 

3.3 CONCLUSION 

Gaps remain in Ireland’s HIS, eHealth and health data infrastructure. Some 
improvements have occurred in recent years, not least the establishment of 
eHealth Ireland. The successful rollout of eReferrals, e-prescribing, and the Irish 
National Epilepsy Electronic Patient Record provide a basis for promoting 
continued development of a HIS. Similarly, COVID-19 has expedited a number of 
significant advancements. 

Policymakers were able to modify and change some important datasets, such as 
HIPE, to better inform planning of healthcare services for COVID-19. Moreover, 
pre-existing eHealth tools such as e-Prescribing and eReferrals, and telemedicine 
were increasingly adopted and used over the pandemic period. Working with 
partners in the public and private sectors, policymakers also adopted many 
modern health technologies. New health technologies such as cloud-based data 
lake platforms were used to collect and collate COVID-19 data in real time. AI-
based technology using clinical input was implemented through the COVID-19 
triage Health Chatbot. The adoption of these innovations shows what the system 
is capable of implementing in a short time. Further building upon and 
strengthening these improvements and successes will be required to continue to 
navigate the course of the pandemic and to meet the healthcare challenges of the 
post-pandemic era. 





Telemedicine | 53 
 

4 TELEMEDICINE 

4.1 INTRODUCTION 

This chapter examines a specific domain of HIS and eHealth – telemedicine. During 
COVID-19, telemedicine has seen increased use, born out of necessity. This chapter 
highlights some of the recent changes in the adoption of telemedicine and 
considers the implications for telemedicine in the future. We limit the scope of the 
analysis to key areas relevant to the Irish healthcare system, and where data are 
available. 

4.2 OVERVIEW 

Telemedicine involves the use of technologies to deliver healthcare remotely or at 
a distance (Wootton, 2001). It can occur via the telephone, video conferencing, 
mobile applications, or remote patient monitoring. In the last decade, telemedicine 
has gradually emerged as an increasing component of healthcare across OECD 
countries (Hashiguchi, 2020). The onset of the COVID-19 pandemic has expedited 
the adoption of telemedicine to aid communication between patients and 
clinicians in a socially distanced, safe manner. The increased use of telemedicine 
during COVID-19 may provide a catalyst for greater integration of telemedicine as 
an option for care services in the future. eHealth Ireland established a National 
Virtual Health Team to provide telemedicine/telehealth solutions and support 
telemedicine across different health and social care services.17 Guidance and 
solutions have been published to support communication and collaboration across 
the health service.18  

4.3 TELEMEDICINE IN GENERAL PRACTICE 

As a result of the COVID-19 pandemic, the introduction of lockdowns, and the 
reticence of some people to visit healthcare facilities, healthcare use dwindled 
(Brick et al., 2020b), while international evidence has shown a sharp increase in 
virtual health, or telemedicine consultations (Monaghesh and Hajizadeh, 2020). In 
this section, we examine the increase in use of telemedicine in general practice 
during COVID-19. Due to the detailed administrative information available on 
general practice in England, we first examine data from general practice in England, 
and also show evidence from Ireland. 

Figure 4.1 provides information on general practice consultations (visits) that were 
provided face-to face or via telephone/video between January 2020 and January 
2021 in England. Face-to-face consultations occur predominantly within the 
practice, though some occur in a patient’s home or in residential care facilities. We 

 
17 https://www.ehealthireland.ie/national-virtual-health-team/ 
18 https://healthservice.hse.ie/staff/coronavirus/working-from-home/virtual-health/virtual-health.html 
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characterise those consultations that occur via telephone or video call as 
telemedicine.19 Telephone calls account for the vast majority of telemedicine 
consultations. This period covers both the pre-COVID-19 period and the COVID-19 
pandemic. A dramatic change in the method of consultation that corresponds with 
the onset of the COVID-19 pandemic is seen. In January 2020, over 80 per cent of 
general practice consultations in England were face-to-face, with only 14 per cent 
being telemedicine. However, by April 2020, 47 per cent and 48 per cent of 
consultations were via face-to-face and telemedicine respectively. Over the 
succeeding months, while the percentage of telemedicine consultations reduced 
slightly, approximately 40 per cent of all general practice consultations continued 
via telemedicine. 

FIGURE 4.1 GENERAL PRACTICE CONSULTATIONS IN ENGLAND: JANUARY 2020 – JANUARY 2021 

 

Source: NHS Digital. https://files.digital.nhs.uk/A0/C38866/GP_APPT_Publication_January%20%20_2021.xlsx 
Note: The data contain information captured on the GP practice systems; they do not show the totality of GP 

activity/workload in England. The data are seen as representative of general practice in England. General practices 
using the two specific GP information systems are unable to supply appointment mode data, with consultations 
included as 'Unknown'. 

 

Figure 4.1 illustrates that telemedicine has been an important channel for the 
provision of general practice care during COVID-19 nationally in England. However, 
Figure 4.2 highlights regional variation as measured by clinical commissioning 
groups (CCGs).20 In January 2021, there was significant variation in telemedicine 
across regions. In approximately 15 per cent of the CCGs, more than half of general 
practice consultations in January 2021 were via telemedicine. However, in other 

 
19 NHS Digital states that appointments marked as online, video or video conference are shown as ‘Online / Video’ in their 
data, as are non-video-based online consultations such as live chat or VOIP and video-based appointments. It also states 
that it is likely that many video consultations begin as a telephone appointment, then switch to video, and therefore may 
be undercounted. 

20 CCGs are geographic groups of general practices that have the authority to commission care for the patients in their 
geographic region. 
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regions, telemedicine constituted a much lower percentage of consultations. This 
highlights that some regions may be better prepared for telemedicine and also be 
more likely to want to adopt it. 

FIGURE 4.2 GENERAL PRACTICE CONSULTATIONS ACROSS CLINICAL COMMISSIONING GROUPS IN 
ENGLAND: JANUARY 2021 

 

Source: https://files.digital.nhs.uk/A0/C38866/GP_APPT_Publication_January%20%20_2021.xlsx 
Note: The data contain information captured on the GP practice systems; it does not show the totality of GP 

activity/workload in England. The data are seen as representative of general practice in England. General practices 
using the two specific GP information systems are unable to supply appointment mode data, with consultations 
included as ‘Unknown’. 

 

The increase in the use of telemedicine in general practice is indicative of greater 
use of telemedicine in the NHS more generally during COVID-19. Almost 60 per 
cent of UK adults who used the NHS at the beginning of the COVID-19 pandemic, 
did so using technology, in a new way or more frequently than before (Horton et 
al., 2021). 

While it was not possible to examine similar administrative data for Ireland in this 
study, a comparable pattern occurred in Ireland. In two studies (Homeniuk and 
Collins, 2021; Collins and Homeniuk, 2021) examining 526 general practices in 
Ireland (a large percentage of all practices), found that pre-COVID-19, telemedicine 
general practice use was similar across England and Ireland; in February 2020, 10 
per cent of consultations (visits) were via telemedicine (Collins and Homeniuk, 
2021). Of note, the study found that 17 per cent of practice nurse visits were 
undertaken via telemedicine (Collins and Homeniuk, 2021). By June 2020, 57 per 
cent of GP consultations were undertaken via telemedicine (Homeniuk and Collins, 
2021), higher than rates seen in England. Collins and Homeniuk (2021) also found 
that 38 per cent of the general practices did not have a telemedicine option. The 
ability to conduct telemedicine during COVID-19 was likely to be more restricted 
for those general practices without telemedicine facilities in place. 
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4.4 TELEMEDICINE IN HOSPITAL CARE 

In October 2021, the Medical Council of Ireland commissioned a survey of 
telemedicine use across all healthcare in Ireland.21 This survey found that, prior to 
the COVID-19 pandemic, only 4 per cent of the Irish population had used 
telemedicine. However, by October 2021 this had risen to 21 per cent. While the 
scope of the Medical Council’s survey was limited, the results indicate the rapid 
change in how Irish people were using healthcare since the onset of the COVID-19 
pandemic. This is also supported by the increased use of telemedicine in the Irish 
hospital system. 

Figure 4.3 presents the key findings from an analysis which examined increased 
use of telemedicine for outpatient department (OPD) care for people with epilepsy 
(Banks et al., 2021). The researchers used data from the Irish National Epilepsy 
Electronic Patient Record and the two epilepsy centres in Beaumont Hospital 
Dublin and St James’s Hospital Dublin. The data, collated using Microsoft Power BI 
Analytics, allowed the authors to examine the impact that COVID-19 had on 3,346 
OPD consultations by patients with epilepsy that occurred between 23 December 
2019 and 24 June 2020. The results were partitioned into a pre-COVID-19 period 
(23 December 2019 – 23 March 2020), and during the early months of the COVID-
19 period (24 March 2020 – 24 June 2020). Using the information provided, Figure 
4.3 highlights the number of traditional face-to-face OPD clinics and telemedicine 
(telephone encounters or virtual clinics via telephone). It is clear that there was a 
large change in OPD consultations by patients with epilepsy. Pre-COVID-19, 712 
out of 1,653 OPD consultations (43%) were via face-to-face OPD clinics, with 627 
being telephone encounters (28%). However, after the onset of COVID-19, the 
mode of interaction changed considerably. Between 24 March and 24 June 2020, 
only 74 (4%) of consultations were via face-to-face OPD clinics, with 1,503 (89%) 
undertaken via telephone or virtual clinic.  

 
21 https://www.medicalcouncil.ie/news-and-publications/press-releases/press-release/items/five-fold-increase-in-use-of-
telemedicine-in-ireland-since-start-of-pandemic.html  
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FIGURE 4.3 BREAKDOWN OF OUTPATIENT DEPARTMENT (OPD) ENCOUNTERS OF EPILEPSY PATIENTS BY 
ENCOUNTER TYPE PRE AND DURING COVID-19 (BANKS ET AL., 2021)  

 

 
Source: Banks et al., 2021. 

 

Banks et al. (2021) also found that the vast majority of clinicians who undertook 
the OPD consultations felt that the patient was appropriate for a virtual encounter 
(~90%), and they were happy that the patient could continue their routine care 
virtually (~75%) (Banks et al., 2021). In addition, the authors found that a majority 
of patients with epilepsy were happy to have their care provided virtually if their 
condition remained stable. 

One other important insight from this work is that, while telephone interactions 
were clearly favoured by many, increasing the use of video calls was suggested 
(Banks et al., 2021). This has been supported by recent research on telemedicine 
in primary care (Greenhalgh et al., 2020). Greenhalgh et al. (2020) argued that 
video calls provide clinicians and patients with additional visual cues and 
therapeutic presence during the consultation. 

The results shown above for epilepsy care have also been seen for other outpatient 
services in Ireland. Oncology services have also transitioned towards telemedicine 
(O’Reilly et al., 2021). Virtual oncology clinics have been shown to be a good 
substitute for in-person hospital visits during COVID-19; 61 per cent of respondents 
were ‘very relieved’ to have avoided hospital by using virtual oncology clinics 
(O’Reilly et al., 2021). 

4.5 TELEMEDICINE IN THE FUTURE 

Telemedicine is now an important part of primary and hospital care services. There 
is evidence of an appetite among patients and clinicians in Ireland for virtual care 
options to continue into the future. As we have highlighted above, evidence from 
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the Medical Council (and those living with epilepsy and oncology patients) shows 
that 55 per cent of people said they would use telemedicine more frequently in the 
future (Medical Council of Ireland, 2020). In January 2020, NHS England released a 
toolkit on online consultations in primary care. This toolkit followed the NHS Long 
Term Plan which committed to a digital first primary care, and a commitment that 
by 2023/24 every patient in England will be able to access a digital first primary 
care offer (Bakhai et al., 2020). This plan commits to at least 25 per cent of 
appointments being available via online booking, and that all patients will have the 
right to online consultations by April 2020 and video consultation by April 2021. 

While telemedicine and digital health may increase in the future, the increased use 
of this method is not necessarily a panacea for improving patient outcomes. There 
is ambiguous evidence as to whether digital health can improve outcomes, reduce 
costs or burdens on patients (particularly those with lower digital health literacy – 
e.g. older people and those with lower education levels), and reduce the pressure 
on clinicians. Similarly, evidence shows that, while there has been a dramatic 
increase in telemedicine during COVID-19, it was mainly observed among higher 
socioeconomic groups, giving rise to concerns about the widening of disparities in 
healthcare access (Cantor et al., 2021). 

There is evidence that targeted use of telemedicine and digital health is likely to 
realise the best outcomes. Digital telemedicine interventions have been shown, for 
example, to improve measures of disease control in chronic-illness patients, but 
have not demonstrated benefits for patients’ overall health (Kraef et al., 2020). In 
addition, the form that telemedicine takes is important. Recent research has found 
that, for many patients, secure messaging from clinicians is favoured over video 
consultations (Stamenova et al., 2020). 

In recent years, new general practice providers in Ireland such as MyClinic.ie are 
increasingly being used to provide GP and practice nurse visits via phone or video 
conferencing, and a mobile app to follow people’s health. While the benefits to 
patients in terms of accessing a quick convenient consultation via telemedicine 
may be substantial, some clinicians have spoken about the need for a cautious 
approach to telemedicine. Medical Council president, Dr Rita Doyle, cautioned that 
telemedicine consultations, especially with a GP who is not the patient’s regular 
doctor, can increase the amount of inappropriate prescriptions (Reilly, 2019). 
Similar points have been made by other GPs in Ireland.  

One other open debate concerning telemedicine is whether, instead of substituting 
care across communication modes, it ends up increasing overall use in an 
unnecessary manner, and overwhelming clinicians with requests. However, there 
is recent evidence that telemedicine does not necessarily increase overall general 
practice use, but rather is used as a substitute for face-to-face consultations 
(Stamenova et al., 2020). But the importance of patients being connected with 
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their own, regular clinician is acknowledged (Stamenova et al., 2020). In this 
respect, within general practice for example, the benefits of telemedicine may be 
seen when it affords more regular visiting, improved access, and continuity of care 
between patients and existing clinicians. This could be further enhanced through 
the use of an EHR and ePortal, as exists for epilepsy patients in Ireland (Power et 
al., 2020). However, other evidence has shown that approximately 40 per cent of 
NHS users and a third of NHS staff felt that new technologies, such as telemedicine, 
were ‘worse’ than traditional models of care (Horton et al., 2021). 

Previous ESRI research has shown that, concerning access to general practice care, 
and community care more generally, there is, in effect, a ‘postcode lottery’ (Smith 
et al., 2019). In line with recommendations made by the Irish College of General 
Practitioners (ICGP) and others (Primary Care Partnership, 2016), consultations 
with patients, especially consultations that require multidisciplinary teams to 
‘attend’, could be undertaken using telemedicine or ‘virtual attendance’ by the GP. 
Where telemedicine becomes a key feature of general practice, it may reduce the 
amount of travel for routine consultations by people in rural areas and allow for 
better allocation of time by GPs and nurses in areas with a lower supply of care. 

Accordingly, in December 2020, the Medical Council of Ireland released new 
telemedicine guidance for doctors (Medical Council of Ireland, 2020). It highlighted 
the important role that telemedicine has played during the COVID-19 pandemic in 
minimising the transmission risks of COVID-19 to healthcare workers and other 
patients. In particular, it pointed to the use of telemedicine to help maintain 
continuity of care for patients. However, telemedicine consultations were less 
appropriate than face-to-face visits for urgent situations or for patients with 
complex care needs, where a physical examination was required, when sensitive 
topics needed to be discussed, and where people had limited or poor access to 
devices (e.g. smartphone, tablet) or the internet (Medical Council of Ireland, 2020).  

In addition to the guidance from the Medical Council, implementing telemedicine 
in the future will require greater education on the process for clinicians and 
patients, an understanding that telemedicine will not be appropriate for all 
consultations, and that some specific population groups, such as older people, may 
be unable to access the service. Recent work provides a framework and suggested 
strategies for implementing telemedicine systems to improve health equity 
(Samuels-Kalow et al., 2021). Similar frameworks should be adopted in Ireland. 
Telehealth requires changes in management effort and the redesign of existing 
models of care, as well as training of clinicians (Smith et al., 2020). 
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5 CONCLUSIONS 

5.1 INTRODUCTION 

Developing robust and agile health information systems (HIS) and deploying digital 
health solutions as part of healthcare service provisions are strategic priorities for 
health systems. Increased healthcare use, growing healthcare expenditures, and 
the need to react to public health emergences such as COVID-19 necessitate a 
greater role for HIS and health informatics. The technological developments that 
have occurred recently have led to a rapid development of healthcare technologies 
for patients, clinicians and policymakers to use. However, where a healthcare 
system fails to embrace advanced health information and management systems, 
many benefits that could be garnered from new technology may not be realised. 

While many health systems, including the Irish system, have been slow to 
implement a HIS and implement modern health data infrastructures, the COVID-
19 pandemic has been a catalyst for adopting health technology. It became clear 
that a country’s ability to react to COVID-19 was in part dependent on the ability 
of healthcare policymakers to make quick and informed decisions. 

This report aimed to provide a high-level overview of the current health 
information landscape in Ireland, and to identify features in other healthcare 
systems that could be adopted in Ireland to allow for a more modern healthcare 
system to be developed here. Therefore, as the scope of HIS, eHealth and health 
technology is very broad, we chose to focus on features that are more pertinent to 
informing healthcare policymakers in Ireland. 

5.2 INTERNATIONAL EVIDENCE 

We considered and documented key features of HIS capabilities of contemporary 
international healthcare systems to provide a context in which to view current HIS 
arrangements in Ireland. From this review, a number of common features of 
successful HIS were found. First, the nationwide rollout of an IHI such as the 
mandated CHI in Scotland; the CHI number uniquely identifies a person on the 
national register and is included across various electronic medical recording 
systems across different services in the NHS Scotland system. It also is a primary 
source of demographic information for local health boards. The latter enables 
better resource allocation of healthcare services as local services can be provided 
to meet the needs of local populations. 

Second, in addition to an IHI, the establishment of a national EHR, to provide 
systems with the ability to join up information across different parts of the 
healthcare system, is important. The interoperability of various healthcare data 
systems is crucial in order to maximise the potential benefits of health informatics. 
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In England, the NHS Spine is a central database that joins together healthcare IT 
systems across different services and providers, thereby allowing the secure 
sharing of information such as an e-Referral Service (NHS Digital, 2019). There is a 
similar scheme in the Netherlands, AORTA, while the HIS in New Zealand, the 
country that has arguably been the most successful in combatting COVID-19, also 
ensured quick responses to the pandemic. New Zealand could link its National 
Health Index (NHI) to EpiSurv, a database of COVID-19 cases with information on 
laboratory data, clinical data and clinical outcomes. The use of EHRs as a basis of 
‘big data’ has also proved invaluable for research on patient populations to be 
undertaken. It has been recognised that big data and the use of ML and AI to 
undertake research has not been a panacea for identifying policies that could, for 
example, reduce healthcare expenditure in complex patient groups (Stokes et al., 
2021). Nevertheless, there is evidence that these big data can be used to identify 
better care pathways for patients (Boland et al., 2015; Ferrone et al., 2019). 

Third, the ability of different systems across the health system to communicate and 
integrate with each other is vital. Without this, the use of EHRs, big data and health 
technologies is reduced. Countries with decentralised health systems (e.g. 
Canada), or with several systems unable to be integrated (NHS England), 
demonstrate that taking a holistic view of the health system (both public and 
private) is needed when designing a HIS that is fully robust and interoperable.  

A final consideration from international experiences of developing effective HIS 
has been instilling confidence and assurance among the general population as data 
subjects that their information is collected for specific purposes and is used and 
stored in a secure and safe manner. One function of a modern HIS is that it can also 
provide patients with a means to use their own data to inform their, and their 
clinicians’, decision-making on their care pathways. On a related point, we also 
show that the use of telemedicine during COVID-19 has meant that patients could 
receive care remotely. Without this service, the unmet need for healthcare services 
during COVID-19 would likely have been larger. 

5.3 THE HEALTH DATA LANDSCAPE IN IRELAND 

We showed that, across the Irish health system, there are significant gaps in the 
HIS, health data infrastructure, and the use of health technologies. Even basic 
information, such as having a systematic minimum dataset for public healthcare 
services provided in the community, is lacking. In addition, there is fragmentation 
between public and private healthcare providers. Similarly, poor public health data 
infrastructure has been highlighted during the COVID-19 pandemic.22 

The integration of an IHI and national EHR into the Irish healthcare system could 
help transform the health data landscape. This has been acknowledged by 

 
22 https://www.medicalindependent.ie/stone-age-systems-hamper-irelands-public-health-specialists/ 
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policymakers (HSE, 2016). HIQA has developed recommendations to help develop 
a national EHR (HIQA, 2020). The establishment of eHealth Ireland has been a 
significant step in the HIS in Ireland. Funding increases have also occurred, and in 
2021, the total eHealth and ICT budget was €120 million, double the budget of 
2018. Previous HSE reports have highlighted that more than €800 million over a 
10-year period would be required for the rollout of ICT in Ireland (HSE, 2016). 
However, as the health budget has also increased, we estimate that less than 0.8 
per cent of the budget in 2021 will be spent on ICT and eHealth. 

Improvements in adopting and integrating eHealth solutions have also been made. 
As the report highlights, eReferrals and e-Prescribing are now common features of 
the Irish healthcare system. The development of an EHR for people with epilepsy 
has also had a beneficial impact in terms of providing appropriate care for this 
population. The Irish National Epilepsy Electronic Patient Record (EPR) and the 
subsequent development of the electronic patient portal (ePortal) have facilitated 
changes in patients care pathways and improved patient-clinician contact, and has 
engendered greater patient self-management (Power et al., 2020). These 
structures provide Irish policymakers with a template for expanding an EHR to 
other patient populations, and ultimately to establish a national EHR. Following 
this, data analytics platforms such as OPENSafely (in England) could provide 
invaluable research findings to patients, clinicians and policymakers to help plan 
healthcare services and improve clinical care. 

More generally, this report also underscores several important facets of the Irish 
healthcare system where there are considerable gaps in the recording, collection 
and collation of important patient care data across the public and private sectors, 
particularly with regard to healthcare utilisation and expenditures. A glaring 
example is that, due to that lack of unique patient identifiers, the HIPE dataset 
cannot follow patients across hospitals. This prevents adequate tracking or follow-
up of discharges across multiple episodes of care. There are also severe 
deficiencies in data made available from the primary, social and community care 
sectors, which would be useful for healthcare planning. Furthermore, many private 
providers thus far provide little information on the amount and type of care they 
perform. This gap in knowledge around private healthcare poses a large challenge 
to the development of a robust and broad HIS in Ireland, arguably more so than in 
those countries examined in Chapter 2. 

The sharing of accurate information to coordinate the health sector response and 
to effectively communicate public health advice and guidelines hinges on reliable 
data and HIS. A remarkable feature of the pandemic has been the general public’s 
interest in, and engagement with, health statistics and data, which may serve to 
bolster the case for continued improvements, investment and public buy-in for 
modern HIS and health data collection. The experience of COVID-19 highlighted 
the importance of communicating accurate, regular health information to the 
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public so that they could use this information to make better-informed decisions 
more generally. 

5.4 TELEMEDICINE 

In addition to spurring HIS and health data improvements, the COVID-19 pandemic 
has had a large impact on how people interact with the healthcare system. It has 
led to telemedicine becoming a central feature of healthcare in Ireland, the NHS in 
the UK, and internationally. The report highlights that, across primary care (general 
practice) and acute care, telemedicine consultations have become as common as 
face-to-face consultations. Evidence from NHS England shows that telemedicine 
increased from 14 per cent of consultations pre-COVID-19 to over 40 per cent 
during the pandemic. While the data for general practice in Ireland is much poorer 
than in England, there is evidence from Collins and Homeniuk (2021) and the 
Medical Council that similar increases in telemedicine occurred in general practice 
in Ireland. 

A key concern is that, with increased use of digital health, individuals’ personal data 
should be protected. In 2020 the Council of Europe published a ‘Digital Solutions 
to fight COVID-19: 2020 data protection’ report (Council of Europe, 2020). It stated: 
‘This quantum-leap in the digitalisation of our lives requires that measures adopted 
by governments during the health crisis uphold the protection of individuals with 
regard to the processing of personal data. Privacy and data protection have a 
pivotal role, essential in building and sustaining trust in digital solutions’ (Council 
of Europe, 2020). 

5.5 POLICY RECOMMENDATIONS 

Below we provide recommendations to policymakers on HIS, health data 
infrastructure and health informatics, based on findings in this report. It is 
important to note that the development of an adequate HIS in Ireland will be a 
long-term process. Many recommendations can be implemented quickly, while 
others will be longer-term projects. Furthermore, as technologies continue to 
evolve, so too will the potential of HIS and health informatics. Many of the points 
are similar to recent recommendations published for the NHS (Sheikh et al., 2021).  
Our recommendations are: 

• Development of a nationwide HIS, with a robust data health infrastructure 
inputting into this system. This will lead to the widespread adoption of the IHI 
and, in time, a national EHR across public and private health systems. 
Standards must be set so that information recorded is as complete as possible, 
accessible to the relevant parties and standardised for comparative purposes 
(HIQA, 2014; 2015b).  

• The health data infrastructure should be robust, structured and rigorous, 
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capturing data from public and private providers to allow for resource, 
capacity, and workforce planning.  

• Privacy protections for data subjects and cybersecurity provisions must 
continue to be developed in accordance with relevant legislation and General 
Data Protection Regulation (GDPR). This process should be transparent and 
well communicated to the public. 

• Continued investment in current and capital ICT and eHealth funding. 
Antiquated healthcare technologies should be replaced with technologies and 
systems that ensure modern capabilities and functions.  

• Health literacy should be promoted so that the general public understand the 
benefits of eHealth, and how to use eHealth services. Specific supports will be 
needed for vulnerable populations such as older people and those with lower 
digital literacy. Consideration must be given to the connectivity of those in 
rural areas and in lower socioeconomic groups. 

• The healthcare workforce is a key factor in the successful integration of a HIS. 
Supporting and training the healthcare workforce is necessitated to allow for 
the adoption of new health technologies and eHealth. 
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