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Abstract

Background: Weak governance of hospital information systems interoperability can impede data accuracy, security and
accessibility.

Aim: To review and synthesise published literature on governance of hospital information systems interoperability.

Methods: Using the preferred reporting Items for systematic reviews and meta-analyses method, we reviewed on Scopus,
PubMed and ScienceDirect literature on governance of hospital information systems interoperability published between
June 2014 and June 2024, across Africa, Asia, Americas, Middle East, Europe, and Oceania.

Results: The key governance strategies are classified into 3: policy and regulation, standards and frameworks, and
sustainable funding and resources. Policies and regulations governing hospital information systems interoperability
are typically established at national, regional and organisational levels to safeguard patient data privacy. Interoperability
frameworks typically address system structures, core functions and interoperability standards, while some also
incorporate access to open-source digital tools. Human and technical resources are often recognised as influential and
essential factors for efficient interoperability.

Conclusion: Effective governance is essential for building and operating integrated interoperable hospital information
systems as well as for improving efficiency, optimising resource use and advancing health outcomes.
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hospitals, health care networks or geographic regions.
It enables key systems such as patient administration,
laboratory information systems, EHRs, or pharmacy
systems to communicate efficiently, thereby supporting
decision-making and improving patient outcomes (32,33).
Conversely, poor interoperability results in redundant,
fragmented and inaccessible medical information,
undermining the quality of care and wasting financial
resources (4).

Introduction

Hospital information systems (HIS) are effective and
economic tools introduced to address challenges faced by
health care providers through the integration of informa-
tion and communication technology (ICT) for the collec-
tion, processing, reporting and use of essential data in the
health care sector. The term HIS is sometimes confused
with the broader concept of health information system.
In this study, HIS refers to computer-based systems used
within hospitals to coordinate care, manage clinic data,
and improve the timeliness, accuracy and completeness
of information (1,2).

Despite its importance, many health care institutions
struggle with fragmented governance, which contributes
to inconsistent data management practices, limited
system connectivity and suboptimal use of HIS. Effective
governance is essential for managing information
flow and safeguarding data security. Previous research

Information sharing across levels of care is closely
linked to the quality, efficiency and safety of service

delivery. The ability of systems to interconnect and share
data without restriction is referred to as interoperability,
which is critical for effective health system management
and improved quality of care (3). Interoperability may
be internal - enabling seamless data exchange among
components, such as patient registration, pharmacy
dispensing and electronic health records (EHRs), within
a single HIS - or external, involving data sharing across

has proposed frameworks for health information
governance, emphasising its role in data management
and interoperability (31). This study builds on that
foundation by examining governance mechanisms
specifically aimed at HIS interoperability. While earlier
work addressed governance broadly, this review focuses
on operational and policy-level challenges in the health
care context.
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In this study, HIS interoperability governance refers
to frameworks and standards that guide the meaningful
exchange of data across organisational boundaries
to deliver effective health care services (5). Ideally,
this facilitates timely and secure transfer of patient
information between institutions. However, in the
absence of standardised governance, implementation
is often fragmented and duplicative across different
institutions and settings.

Scoping reviews are particularly suited for mapping
key concepts and identifying evidence gaps. By
examining governance strategies such as policy and
regulatory frameworks, standardisation efforts, and
resource optimisation, this study aims to identify
actionable strategies for improving HIS interoperability
and advancing health system performance.

Methods
Study design

A scoping review was conducted to identify scientific
publications examining governance of HIS interopera-
bility using the Arksey and O’Malley framework, which
includes 5 key stages: formulating the research question,
searching for relevant literature, selecting eligible stud-
ies, extracting data, and analysing and reporting results
(30,31). The preferred reporting items for systematic re-
views and meta-analyses guideline was applied to ensure
transparent reporting.

Electronic literature search

The search was conducted in August 2024, covering a
10 year period from June 2014 to June 2024, on Scopus
(https://www.scopus.com), PubMed (https://pubmed.
ncbinlm.nih/gov), and ScienceDirect (https://www.
sciencedirect.com). Studies published as early as 2014
were included to capture the initial discussions, planning,
and preliminary research that shaped governance
practices for HIS interoperability. Although some
countries implemented interoperability in later years,
foundational activities such as stakeholder consultations
and pilot studies began earlier. These efforts provide
valuable insights into the challenges, perceptions and
readiness of HIS for achieving interoperability.

A standardised search strategy was developed to
identify studies focusing on the governance of HIS
interoperability. Keywords included “governance,
“interoperability,” and “hospital information system”.
Query strings combined these terms and their synonyms
(e.g. “governance” AND “interoperability” AND “HIS”) to
ensure comprehensive coverage across databases.

Inclusion and exclusion criteria

Articles addressing health information interoperability
governance, research focused on developing governance
models or mechanisms for hospital information systems
interoperability and articles published in English were
included in the analysis while those addressing only

governance without interoperability and articles without
full text access were excluded.

Article screening and selection

Articles were selected systematically based on predefined
inclusion and exclusion criteria. The review included
studies reporting HIS interoperability governance,
encompassing both quantitative and qualitative
designs. Only full text articles published in English were
included. Studies focusing solely on technical aspects
of interoperability without discussing governance
mechanisms such as policies, regulatory frameworks, or
decision-making processes, were excluded.

Since this review specifically examines governance
in the context of HIS interoperability, studies addressing
only technical or operational interoperability without
governance-related insights were not considered eligible.
Titles were initially screened for relevance, followed by
abstract review to confirm alignment with the focus
of the review. Where abstracts provided sufficient
information, the corresponding full texts were analysed
for eligibility. The PRISMA flowchart (Figure 1) provides
an overview of the selection process.

Data extraction

Information related to key findings on governance was
extracted, focusing only on data directly relevant to the
research question. For over 40% of the included studies,
data extraction was conducted independently by 3
reviewers, with discrepancies resolved by consensus.
For the remaining studies, a reviewer extracted the
data, which was then checked by another reviewer for
accuracy.

All data were organised and analysed using Microsoft
Excel 2010. The quality of each study was evaluated
through post-extraction discussion between the 2 lead
reviewers and a third reviewer to ensure consistency and
objectivity.

Descriptive synthesis of results

To strengthen credibility and reduce bias, 2 independent
reviewers performed data extraction and synthesis. First,
study characteristics were reviewed and documented to
establish the context and scope of each study. This helped
identify key themes and governance-related trends. The
synthesis then focused on categorising governance prac-
tices and mechanisms as experienced across different in-
stitutions and health care settings.

Results
Study characteristics

The literature search yielded 1052 articles. After removing
duplicates, 880 titles were screened. Following title
and abstract review, 1018 articles were excluded for not
meeting the inclusion criteria. An additional 14 articles
were excluded after full text screening due to insufficient
extractable data. The final analysis included 20 quality-
assessed studies, which represent various regions of the
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Figure 1 PRISMA flowchart of paper selection

world: Africa (Democratic Republic of Congo, Ethiopia,
Tanzania, Uganda), Asia (Bangladesh, Indonesia,
Malaysia), Australia, Europe (Belgium, France, Germany),
the Middle East (Jordan, Lebanon), North America
(Canada, United States of America), and South America
(Brazil) (Table 1). Study settings varied, including national
health systems, hospitals and specialised healthcare
initiatives.

HIS interoperability governance at the national level
was highlighted in a study from the United Republic
of Tanzania, where a national initiative applied the
“Mind the GAPS” framework to integrate 15 systems,
focusing on public health leadership and capacity-
building (6). Similarly, in Indonesia, a study involving
government, private sector and health facilities
highlighted fragmented maternal and child health
information systems, emphasising the need for stronger
governance and information technology infrastructure.
In Brazil, research focused on hospital-level maturity
frameworks to enhance internal coordination and reduce
inefficiencies (7). Canada reported integration across
multiple levels of care, highlighting the role of policies
and leadership in national systems (14).

Hospital- and system-level interoperability challenges
were prominent in studies from the United States of

é Records identified Reasons for exclusion
S through electonic _,/ * Duplicate records (172)
u—
k= database search *  No governance included (340)
[}
= 1052 *  Focused only on hospital information system (163)

Records screened by title Reasons for exclusion

—>

%D 1052 *  Noreported interoperability governance in outcomes (113)
g ¢ *  Excluded during title and abstract review (44)
5 . . .
« Records screened by Notin English (2)

abstract

1052
} |
a Full text articles assessed |—» Reasons for exclusion
én for eligibility e Full text not available (13)

« Insufficient extractable data (1)

g Studies included in final
g analysis
k= 20

America [e.g. integration of single vs. multi-electronic
medical record systems and evaluation of government-
managed system-level record sharing (SLRS) platforms]
(9,12). In Germany, one study examined hospital-based
governance challenges, while another highlighted
fragmented national decision-making frameworks (23).

In rural and low-resource settings, additional barriers
were identified. In Ethiopia, studies reported a lack of
interoperability between digital health systems, where
platforms were incompatible and unable to exchange
data effectively. Socio-cultural constraints further
hindered adoption and use of these systems. In Australia,
one study examined primary care settings, emphasising
the role of policymakers and general practitioners in
supporting patient-centred care (13). Research from
Jordan, Lebanon and Uganda explored governance
challenges in integrating refugee health data into
national HIS, highlighting the importance of multi-entity
collaboration and data stewardship in fragile settings (24).

Bangladesh investigated interoperability within
national e-health initiatives, proposing Health Level
Seven (HL7)-compliant frameworks for use in health care
facilities (16). Astudy from Belgium addressed governance
challenges and data fragmentation in national electronic
health records (EHR) systems (18). In France, research
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Table 1 Summary of findings from reviewed studies on hospital information systems interoperability

No. Author (year) Reference

1

10

11

12

13

14

15

16

17

18

19

20

Nsaghurwe
(2021)

Lazuardi (2021)

Vasques (2024)

Shrivastava
(2021)

Kadry (2010)

Faulkenberry
(2021)

Azarm (2023)
Sasie (2024)
Juzwishin
(2009)

Chen (2023)

Rinty (2021)

Dixon (2014)

Bogaert (2021)

Steel (2024)
Mukala (2024)
Rajagopal
(2024)
Gaucher (2024)

Anywar (2024)

Schmitt (2024)

Bou-Karroum
(2024)

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Country

United
Republic of
Tanzania

Indonesia

Brazil

United
States of
America

United
States of
America

United
States of
America

United
States of
America

Ethiopia

Canada

United
States of
America

Bangladesh

United
States of
America

Belgium
Australia

Democratic
Republic of
the Congo

Malaysia

France

Germany

Germany

Jordan,
Lebanon,
Uganda

Publication Information
type system
Report Tanzania Health
Information
Exchange
Research Digital maternal
and child health
systems
Research Unified health
system
Research Electronic
medical records
Report Health
information
technology
Report OpenMRS
Research System level
record sharing
Research Health
information
sharing system
Report Not specified
Research Health
information
exchange
Research Electronic
medical records

Commentary Electronic
medical records

Health
information
systems

Research

Information
sharing system

Not specified

Research

Research

Health
information
systems

PROSPERO

Research

Research

Medical data
integration
centre

Research

Integrated
health system

Report

Health
information
systems

Research

Key findings

A five-step framework enabled interoperability across
15 systems, improving data sharing and saving time on
administrative processes.

18 systems developed by various stakeholders had limited
interoperability, mainly restricted to routine reporting .

Implementation of the maturity framework was challenging;
however, standards and protocols has established to support
coordination and cost reduction.

Interoperability gaps persisted between single and
multi-hospital Electronic medical records systems; policy
enhancement needed to enhance data privacy and security.

Lack of integrated standards hampered communication
across clinical systems; further development of medical data
standards is required.

Locally-tailored interventions in low-resource settings can
mitigate digital health system failures.

Government-managed SLRS platforms enhanced
interoperability, despite contextual, procedural and evidence-
sharing challenges.

Interoperability was hindered by technical, financial, and
socio-cultural barriers, as well as system functionality.

Leadership and policy challenges were addressed;
interoperability requires integrated health care health care
processes and systems across levels of care.

Many-to-many health information exchange models were
adopted, but limited use was observed with external entities.

Poor interoperability remained a primary barrier to eHealth
adoption in developing countries.

Despite standardised processes, semantic interoperability
remained limited due to system fragmentation.

Barriers included data fragmentation and limited reuse,
EHR* implementation challenges with EHRs, unclear
governance, legal gaps, and staff shortages.

Leadership in primary care improved provider confidence in
patient-centred information sharing.

Integration success factors included leadership, mental
health awareness, use of protocols, and adequate primary
care workforce.

Data security and privacy were the main enablers of
interoperability.

Interprofessional collaboration was critical for successful
interoperability between hospital and community care.

Health Level 7 version 2 data conversion presented technical
challenges; strong data governance was emphasised.

System fragmentation led to higher costs, disrupted
the continuity of care, and reduced the effectiveness of
interventions.

Efficient data management, inclusive governance, and
improved national-level integration were highlighted.
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focused on collaborative platforms such as PROSPERO,
which aim to bridge community- and hospital-based
care teams and foster interprofessional collaboration (21).
Studies from Malaysia and the Democratic Republic of
Congo examined governance across hospital and primary
care settings, focusing on data privacy, security, and the
integration of mental health services into primary care
(1,20).

These findings illustrate the scope of contexts
addressed - from national health systems to localised
care environments - and targeted initiatives in low-
resource and fragile settings. This diversity underscores
the complexity of HIS interoperability governance
globally and the need for context-specific strategies to
overcome distinct challenges across healthcare systems.

Key findings on governance of hospital
information systems interoperability

Our analysis of the literature identified key governance
strategies, persistent challenges and opportunities
for strengthening the implementation of HIS
interoperability, as well as recommendations. The
majority of included studies were research articles that
incorporate both qualitative and quantitative designs, as
well as reports.

Three core elements of governance of HIS
interoperability emerged from the synthesis: policy and
regulation, standards and frameworks, and funding
and resources. These categories reflect the diverse
perspectives and approaches presented in the literature,
offering insight into governance mechanisms in this
domain.

Policy and regulation of hospital information systems
interoperability

Policies and regulations governing HIS interoperability
are typically established at national, regional and
organisational levels to safeguard patient data privacy.
They specify how patient data should be collected,
processed and shared for medical purposes, ensuring
compliance with data protection rights. Several studies
reported that privacy regulations may pose barriers
to interoperability at the technical, semantic and
organisational levels (9). In particular, hospital-level
requirements for data access or consent were identified
as constraints, limiting the capacity of EMR systems to
process and share data. Such challenges are often linked
to weak or fragmented governance structures (7,26).

Frameworks of hospital information systems
interoperability

Frameworks that support interoperability typically
address various system designs, core functionalities
and interoperability standards. Some also incorporate
access to various open-source digital tools. One study
highlighted the success of the mind the GAPS framework
(governance, design, programme management, and
standards) in enabling data exchange across 15 separate
information systems (6). Other studies examining
maturity models in health care institutions revealed that

defining maturity stages can improve system structures
by enhancing planning, control and formalisation of
processes (8). Although implementation in complex
institutions can be challenging, standardised references
for interoperability protocols can support coordination,
strengthen data exchange and reduce implementation
costs (25).

Organisational capacity and resources for hospital
information systems interoperability

Organisational factors such as resources, trained
staff, coordination, defined roles, policy involvement,
training, technology and incentives were recognised
as influential, but less than half of the studies assessed
these elements positively (13). In one study that used
the strengths, weaknesses, opportunities and threats
(SWOT) analysis, the burden on data collectors for
entering, managing and reporting health data was
reported as a barrier, due to increasing complexity or
excessive reporting requirements. Computer literacy
was also recognised as a constraint on effective HIS use.
E-health developments require information technology
professionals and health data engineers, but a shortage
of specialists with information technology expertise -
or combined information technology and health system
skills - was noted as a limitation in the SWOT analyses
(18,27). Training was considered an enabler of effective
HIS interoperability, particularly through capacity-
building in data collection, reporting and public health
analysis. In terms of funding, lack of sustainability was
arecurrent barrier, often due to underfunding or project-
based financing. The analysis showed a lack of financial
resources for HIS interoperability (18,28).

Recommendations for strengthening
governance of hospital information systems
interoperability

The literature identified numerous recommendations
to improve HIS interoperability governance, including
opportunities to enhance data sharing among hospitals
during emergencies and the need for centralised data
systems and feedback loops. Several studies emphasised
the importance of strategic investments in technology
interfaces, cost optimisation, cultural alignment and
relationship-building to support effective health
information exchange (13). Recommendations from this
review also highlighted the need to accelerate health
system reforms to overcome political, social and policy
barriers.

Key policy priorities include achieving national
consensus on governance structures and functions,
defining and standardising terminology related to
high-performing healthcare systems, and supporting
adoption of global standards such as the International
Classification of Diseases (ICD), HL7 and Systematised
Nomenclature of Medicine Clinical Terms (SNOMED
CT). Other recommendations emphasise the importance
of establishing a policymaking framework centred on
population health, with clear goals and performance
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indicators that are transparent and publicly accessible.
Further, systems should grant the public ownership of
and access to secure personal health records, and provide
incentives for innovation among health care providers
while removing disincentives that hinder effective
service delivery and information sharing.

Discussion

A well-governed HIS is essential for navigating the
complexities of modern health care delivery and
achieving broader system-wide goals. For example, HIS
tools play a critical role in strengthening infectious
disease surveillance and integrating human resource
management into digital systems, ensuring that
health systems are better equipped and more efficient
(6). However, the success of HIS implementation
depends heavily on robust governance structures
that can effectively address technical, semantic and
organisational interoperability challenges. For instance,
while privacy regulations safeguard patient data, they
can also introduce technical constraints and semantic
inconsistencies (29). This underscores the need for
governance frameworks that balance data security with
seamless information exchange.

In addition to these challenges, fragmented govern-
ance structures significantly hinder HIS interoperability
(10,17,18). Establishing centralised management mecha-
nisms is therefore essential for standardising data pro-
tocols, allocating resources effectively and monitoring
progress across interoperability initiatives. Cross-sector
collaboration - between health care organisations, tech-
nology providers and policymakers - is critical to fos-
tering coordination and achieving shared goals. Proven
models, such as Mind the GAPS, show how structured
frameworks can facilitate data exchange and improve
overall system efficiency. Adopting such models offers
practical guidance for enhancing governance, promoting
system integration and reducing operational costs.

Strategic resource allocation and sustainable
financing are foundational to effective HIS
interoperability governance. However, many settings
remain constrained by recurrent underfunding and
reliance on short-term, project-based support. To address
these challenges, governance frameworks must integrate
policies, standardised protocols and strategic resource
management. When aligned, these elements can ensure

comprehensive, interoperable and sustainable HIS -
enabling efficient data sharing, high-quality service
delivery and improved health outcomes across health
systems worldwide.

Study limitations

The limitations of this scoping review primarily relate
to its scope and methods. A notable limitation is the
exclusion of grey literature, which may have led to
the omission of important insights from unpublished
reports, policy documents or other non-peer-reviewed
sources. The focus on studies published in English and
specific databases may have excluded research published
in other languages or available through other platforms,
introducing potential language and publication bias.
While the 10 year timeframe (2014-2024) is appropriate
for capturing contemporary developments in HIS
interoperability governance, it may have excluded
recent studies that have not yet been indexed. Despite
these limitations, the review provides a comprehensive
overview of the governance of HIS interoperability,
consistent with the objectives of a scoping review.

Conclusion

HIS interoperability governance is essential for securing
seamless data exchange and improved health care service
delivery. Addressing the challenges associated with
interoperability requires a comprehensive governance
approach that emphasises long-term sustainability,
capacity building, infrastructure development and
inclusive stakeholder engagement. Integrated and
collaborative governance structures, combined with
consistent standards and protocols, can significantly
enhance HIS interoperability, making health care delivery
more efficient and more effective. Therefore, a cohesive
governance strategy that would refine existing policies,
adopt reliable frameworks and prioritise investment in
critical resources is needed. Overcoming the governance
challenges will enable health systems to unlock the full
potential of interoperable HIS, ultimately improving
efficiency, optimising resource use and advancing health
outcomes.
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Analyse multipays de la gouvernance de I'interopérabilité des systémes

d'information hospitaliers
Résumé

Contexte: Une gouvernance faible de linteropérabilité des systémes d'information hospitaliers peut entraver

l'exactitude, la sécurité et I'accessibilité des données.

Objectifs : Passer en revue et synthétiser la littérature publiée sur la gouvernance de l'interopérabilité des systémes

d'information hospitaliers.

Méthodes: En utilisant la méthode PRISMA (éléments de rapport préférés pour les revues systématiques et les
méta-analyses), nous avons examiné, dans les bases de données Scopus, PubMed et ScienceDirect, la littérature
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publiée sur la gouvernance de l'interopérabilité des systémes d’information hospitaliers entre juin 2014 et juin 2024,
en Afrique, dans les Amériques, en Asie, en Europe, au Moyen-Orient et en Océanie.

Résultats : Les principales stratégies de gouvernance sont classées en trois catégories : politiques et réglementation ;
normes et cadres ; financement et ressources durables. Les politiques et réglementations encadrant l'interopérabilité
des systémes d'information hospitaliers sont en principe établies aux niveaux national, régional et organisationnel
afin de protéger la confidentialité des données des patients. Les cadres d'interopérabilité portent généralement sur les
structures des systemes, les fonctions de base et les normes d'interopérabilité, certains incluant également l'acces a
des outils numériques libres. Les ressources humaines et techniques sont largement considérées comme des éléments
influents et essentiels pour assurer une interopérabilité efficace.

Conclusion : Une bonne gouvernance s'avére indispensable pour mettre en place et faire fonctionner des systémes
d'information hospitaliers intégrés et interopérables, ainsi que pour améliorer lefficacité, optimiser l'utilisation des
ressources et faire progresser les résultats en matiére de santé.
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