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Abstract

Background: Artificial intelligence (Al) isatopic of considerable hype, with many actors sensing its high potential for health
care applications. Despite this, the adoption has been slow, with few applications being implemented in clinical practice.

Objective: The aim of our study was to investigate the challenges associated with using Al in health care, as well as provide
suggestions for how further adoption of Al within health care organizations can be facilitated.

Methods: A qualitative case study with amixed methods approach was conducted at one of Sweden’slargest hospitals. Regulatory
approved Al medical devices were analyzed, and primary qualitative data from 14 expert interviews were collected and
cross-referenced with secondary quantitative data. The framework of technological innovation systems was used to analyze the
system factors and their dynamics to identify blocking mechanisms and areas for improvement.

Results: The challenges related to knowledge development, diffusion, legitimation, and resource mobilization could trigger a
cascade of positive activities, thereby significantly enhancing the overall performance of the innovation system. Creating dedicated
testing environmentsto eval uate saf ety and efficacy would facilitate the routine clinical use and reinforce the use of Al innovations
in health care organizations.

Conclusions: Thisanalysis showsthat the adoption of Al health care technology innovations can be accel erated through targeted
strategies and supportive mechanisms triggering virtuous cycles that facilitate clinical validation and generate compelling use
cases. The interconnection between guidance of search and entrepreneurial experimentation has been confirmed, providing the
initial conditions for knowledge development, diffusion, and legitimation in the early stages of emerging technologies.

(JMIR Al 2026;5:e60458) doi: 10.2196/60458
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: savings of up to €12.5 hillion (US $14.6 billion) equivalent to
Introduction 6 percent of total public spending. Despite technological
Background advancements, digitalization within the health care sector lags

behind that of other industries, and the adoption of Al

Emergent technologies in health care, such as artificia
intelligence (Al), can transform health care[1], and Al hasbeen
recognized as a key source of economic growth and societal
development by the Swedish Agency for Digital Government
[2], particularly for the public sector, with a potential annual

https://ai.jmir.org/2026/1/e60458
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technol ogies hasbeen slow [3]. Whiletheindustry isconsidered
a primary driver for the digitalization of early-stage digital
health startups [4] and well-established life science companies
[5], most Al initiativesin the Swedish health care system were
related to research projects [6]. Capturing the full value of Al
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technology involves numerous obstacles and challenges, such
asethical considerations[7,8] and regulations[9,10], and lessons
learned from implementation and innovation sciences suggest
that each individual factor is less important than the dynamic
interactions between different factors [11,12]. The greater the
complexity of an innovation or its context, the lower the
likelihood of successful adoption, scaling, dissemination, and
long-term sustainability [13,14]. The primary purpose of this
study isto explore the opportunities and challenges associated
with the integration of Al in a health care context, while also
providing recommendations to facilitate its further adoption.

Research Questions

To unravel the complexities surrounding the adoption of Al
technologies, we have used the Technological Innovation
System (T1S) framework [15-17]. This conceptualization views
technological systems asintricate networks of agents operating
within an economic or industrial domain, influenced by a
specificinstitutional infrastructure. Applying the TIS framework
to evaluate the limited adoption of Al innovations within a
specific health care organization helps to evaluate the dynamic
interplay of actorsand institutionsin the Al adoption landscape
within health care systems. The following research questions
were formulated:

1. RQL: What are the primary strengths and challenges
associated with the adoption of Al innovations in health
care?

2. RQ2: What are the patterns and interrelationships among
the key factors and processes that influence the adoption
of Al technology innovations?

3. RQ3: What system-blocking mechanisms are related to the
adoption of Al technology innovationsin health care?

Al Technologiesin Health Care

While Al holds promise in various health care applications, its
current prominence is particularly evident in imaging analysis
within the field of radiology, facilitating the analysis of large
image datasets [18,19]. Historically, health care has been
designed to treat entire populations with the aim of developing
solutions that can address the needs of large groups of
individuals with similar symptoms; however, a current trend
suggests that Al is expected to soon drive a significant shift
toward precision medicine (also referred to as personalized
medicine) [20]. Future developments are expected to include
advanced telemedicine, including predictive and preventive
self-diagnostic medical devices [21]. Mobile Al devices can
provide personalized support to maintain healthy behavior,
valuable insights to health care providers, and increased
adherence to prevention programs [22].

https://ai.jmir.org/2026/1/e60458
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T1S Framework

The TIS framework is a leading approach for analyzing
emerging technol ogies, focusing on the structures and functions
that shape innovation activities [15-17]. The structural TIS
components incorporate actors, networks, and ingtitutions,
encompassing both formal elements (such aslaws) and informal
elements (such as norms) that collectively shape the “rules of
thegame” [16]. Table 1 outlinesthe key system functions, each
of which influences the overall performance of the TIS. The
strength of these functions can be evaluated using indicators,
such as (1) changes in available resources for the technology,
(2) qualitative analysis of end user needs, and (3) number of
scientific publications, or (4) establishment of international
standards [15-18,23-25]. The system function of knowledge
devel opment and diffusion (F1) pertainsto the depth and breadth
of scientific, technological, and market knowledge and can be
assessed by analyzing the number of relevant publications
[15,16]. The system function legitimation (F2) relates to the
establishment of ingtitutionsthat support a particular technology
and the overall social acceptance of that technology. Indicators
of function strength include the time from development to
customer installations and qualitative data on the influence of
legitimacy [15,16]. In this study, the function strength was
assessed based on the perception of legitimacy and how it
influences demands and behaviors. Resource mobilization (F3)
assesses the ability to mobilize infrastructure, financial capital,
and human resources. Changes in resource volumes related to
the innovation system are indicators of function strength [15].
The system function guidance of search (F4) guidesinnovators
and relates to incentives and expectations of growth potential.
The function strength can be assessed by qualitative analysis
of end user needs of the particular technology [15].
Entrepreneurial experimentation (F5) involves probing new
technologies and applications, while function strength can be
assessed by the number of applications, new entrants, and actors
[15]. The function market formation (F6) concerns the
intersection of supply and demand, and its strength can be
assessed by analyzing the stage of market maturity and the
factorsthat drive market development, such as the existence of
public tenders and reimbursement [26]. The function
system-wide synergies (F7) captures the conditions necessary
for fostering collaboration across the innovation system. Its
strength can be assessed by examining the establishment of
international standards and the formation of formal networks
among actors, both of which contribute to improved technol ogy
interoperability and broader acceptance [15,16].
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Table 1. Innovation systems, functions, and strength indicators.
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System function Function description Indicators of function strength
F1: Knowledgediffusionanddevel- .  Breadth and depth of scientific, technological, «  Market and technological knowledge assessed by ex-
opment and market knowledge base perts.

»  Scientific knowledge is assessed by the temporal de-
velopment of the number of publicationsin scientific
journals.

F2: Legitimation « Socid acceptance and compliance of the «  Perception of legitimacy and social acceptancefor the
technology with relevant normative institutions technology.

«  Temporal development of the number of articlesin
daily newspapers.

F3: Resource mobilization «  Mohilization of infrastructure. « Availability of capital and the perceptions of whether
«  Human and financial resources. resources are sufficient.
F4: Guidance of search « Degreeof influenceonthedevelopmentdirec- «  Belief in growth potential and articulation of demands

tion within the innovation system

F5: Entrepreneurial experimentation  «
applications

F6: Market formation « Referstothemarket of available productsand
the availability of innovations
F7: System-wide synergies «  Theextent to which system functionsreinforce

one another can be viewed as an indicator of

Probing and testing of new technologiesand  »

and needs for the technology by end users.

Number of new entrants and actors.

*  Availability of Al?technologiesin the medical fields
and the diversity of applications.

Size/ type of markets/customers, and actors' strategies
to enhance market access.

Establishing standards and formal networks between
actors.

the overall dynamics of the system

8Al: artificial intelligence.

Methods

Literature Review

An iterative search was conducted in Scopus, Web of Science,
and Google Scholar, supplemented by gray literature, such as
government reports and white papers from organizations,
including the World Health Organization (WHO), Organisation
for Economic Co-operation and Development (OECD), the
European Commission, and national health ministries. Sources
were selected for their conceptual relevance to the TIS
framework and applicability to heath care. A combined
narrative and integrative review approach enabled the flexible
inclusion of diverse materials, and the insights informed the
case study design and subsequent empirical analysis.

Research Design and Analytical Approach

A case study was conducted to examine the adoption of Al
technologiesin health care using the TIS framework [27]. The
aim was to analyze key system functions, processes, and
dynamics associated with the development and diffusion of Al
in the health care sector. We applied an abductive approach
[28], operationalized through systematic combining [29], which
enabled iterative movement between theory and empirical data
throughout the case study.

Research Setting

The case study was conducted at Sahlgrenska University
Hospital, one of Sweden's largest university hospitals, which
engagesin advanced research across various medical disciplines.

https://ai.jmir.org/2026/1/e60458

The Swedish Government (2018) has emphasi zed theimportance
of harnessing the potential of Al, aiming for Sweden to lead in
technological development [26]. The decision to focus on
Sahlgrenska was motivated by both data accessibility and
Sweden’s consistently high ranking on the Global Innovation
Index [30].

While the study focuses on Sweden, its ambition isto provide
insights relevant beyond the national context. Because the
dynamics of a specific innovation system are often linked to
broader sectoral structures, the TIS is situated within a wider
European context [31]. Accordingly, European data were
incorporated, reflecting theinterwoven ingtitutional frameworks
between Sweden and the European Union (EU), particularly in
regulatory approval of Al technologies. The analysis focuses
on structural components of the innovation system—actors,
networks, and institutions—related to Al technologiesin health
care, specifically those applied within patient-facing
departments, excluding administrative applications.

Data Collection

Datacollection was carried out in two phases: expert interviews
and secondary data.

Phase 1 —Expert I nterviews

Exploratory interviews with key stakeholders were first
conducted to refine the project scope, increase contextual
understanding, and familiarize the research team with the
organization. This was followed by semistructured interviews,
guided by a predefined set of questions, to balance direction
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and flexibility and capture diverse viewpoints [32]. Experts
from multiple hierarchical levels were included to achieve
triangulation and capture a comprehensive picture of the field.
Purposive and snowball sampling were applied to identify
relevant experts. A total of 14 expert interviewswere conducted
viaZoom (Zoom Communications, Inc) and Teams (Microsoft).
One author led the interviews while another took notes, and all
interviews were recorded to ensure complete and accurate data
for subsequent analysis.

Phase 2 —Secondary Data

Secondary data were collected online and anayzed
guantitatively, as summarized in Table 2. These datawere used
to cross-reference the primary qualitative findings and served
as evaluative benchmarks for assessing functional strength. For
example:

Apell et a

1. Knowledge development and diffusion (F1): assessed
through bibliometric analysis of scientific publications
related to Al in health care in both Swedish and European
contexts.

2. Legitimation (F2): examined through the number of articles
published in Swedish daily newspapers as an indicator of
societal acceptance.

3. Guidance of search (F4): assessed through the temporal
development of editorials on Al innovations in healthcare
in European and Swedish journals.

4. Entrepreneurial experimentation (F5) and market formation
(F6): analyzed through product mapping of medical devices
under EU regulation (EU 2017/745) [33]. Products were
categorized by purpose (Table 3), with some requiring
subjective assessment due to overlap (eg, telemedicine and
monitoring). Classification as Al was based on company
descriptions in the absence of a standardized definition.

Table 2. Quantitative data for cross-referencing qualitative findings and assessing function strength.

System function

Quantitative data

F1: Knowledge diffusion and development

Scientific and technol ogical knowledge was assessed by analyzing the temporal develop-

ment of the number of publications related to the research topic in Swedish as well as
European scientific journals.

F2: Legitimation

The temporal development of the number of articles related to Al? innovations in health

carein daily Swedish newspapers.

F3: Resource mobilization

F4: Guidance of search

Not quantitatively assessed in this study.
Temporal development of the number of editorials related to Al innovationsin health

care published in European and Swedish scientific journals.

F5: Entrepreneurial experimentation

F6: Market formation

A product mapping of approved medical deviceswas used to analyze the diversity of end
user applications (supply side), and the number and variety of Al experimentsfor different
medical disciplines were used to assess the level of engagement for the demand side.

A product mapping of medical deviceswas performed to analyze the number of available
health care-related Al productsin different categories based on their purpose. The number

of commercial actors was also analyzed.

F7: System-wide synergies

The availability of established standards and formal networks between actors.

Al artificial intelligence.

Table 3. Product purpose categorization.

Product purpose Description

Decision support Advanced analysis

Diagnosis Tools to detect correlations between symptoms and diseases
Monitoring Aids for the monitoring and assessment of conditions
Telemedicine Applications for remote health care
Workflow Enhancement of workflow, such as triage and automation of tasks
Other Robotics, prosthesis, etc
Data Analysis insights emerged, transcripts and field notes were revisited in

All expert interviews were transcribed prior to analysis.
Transcripts and field notes were coded and analyzed in NVivo
(QSR International) software to support the systematic
organization of the data. Initial coding of first-order concepts
was followed by aggregation into broader second-order themes
and subsequently into overarching dimensions. As theoretical

https://ai.jmir.org/2026/1/e60458

iterative coding rounds to ensure rigor and transparency in the
qualitative analysis [28].

The resulting themes and concepts were then examined using
the TIS framework, drawing specifically on predefined
indicators of functional strength (Tables 1 and 2). This study
builds on earlier research on Al in health care using the TIS
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framework [5,24,25], aswell as on empirical dataand analyses
reported in a master’s thesis by 2 of the authors [34].

Ethical Consider ations

This study involved the analysis of publicly available gray
literature, including governmental reports and policy documents,
and a limited number of exploratory expert interviews with
stakeholders in their professiona roles. According to the
Swedish Act concerning the Ethical Review of Research
Involving Humans (SFS [Svensk forfattningssamling]
2003:460), ethical review is required only when research
involves sensitive persona data, physical interventions, or
affects participants’ physical or mental integrity. As this study
did not involve any such elements, formal ethical approval was
not required. All participants were informed about the study’s
aims, their participation was voluntary, and verbal informed
consent was obtained prior to each interview. All interviewees
were anonymized to protect their privacy and integrity.
Recordings were made only with participants’ explicit consent
to ensure accurate interpretation. The research was conducted
in accordance with good research practice as outlined by the
Swedish Research Council.

Results

Actors, Networks, and I nstitutions

An anaysis of the structura components influencing the
regional innovation systemisillustrated in aregional innovation
system map categorized into academic, market, and governance
spheres along the value chain, as shown in Figure 1. Actors
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represented by solid-line boxes participated in both the
exploratory meetings and the semistructured interviews. Those
outlined with dotted lines took part only in the exploratory
meetings to gain a deeper understanding of the research area.

SahlgrenskaUniversity Hospital isakey actor within the market
sphere, alongside life science firms, Al technology companies,
and regional hospitals. The academic sphereincluded the central
actors, Gothenburg University and Chalmers University of
Technology, withitsresearch center for Al (ChalmersArtificial
Intelligence Research Centre; CHAIR). Innovation platforms,
science parks, and incubators have been established to foster
innovation and to actively facilitate the development of novel
ideas and technologies. Research Institutes of Sweden (RISE)
is an independent, state-owned research institute that serves as
an innovation partner for academia, and private and public
sectors. Among the national actors in the governance sphere
were the Ministry of Health and Social Affairs, the Medical
Agency, the Agency for Innovation Systems (Vinnova), and
the Swedish National Board of Health and Welfare. The Al
Sweden ecosystem network, which is the Swedish National
Center for Applied Al, is funded by the Swedish government,
as well as partners in the Swedish public and private sectors
and aimsto accelerate Al usage [35].

The regional structure has not benefited this area;
quite the opposite. Thereis considerable competition
among the regions. Everyone wantsto bein the lead.
There is amazingly little cooperation between the
regions today. [ Study participant A]

Figure 1. Selection of central actors, networks, and institutions related to artificial intelligence technologies in a health care context.
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Functional Assessment

The section describesthe key strengths (S) and weaknesses (W)
associated with the adoption of Al innovationsin health care.

Knowledge Development and Diffusion (F1)

Rather than gaining deep technological knowledge, many
respondents emphasi zed theimportance of in-house competence
to test and validate products that could potentially be deployed
in clinical practice. A recurring weakness theme was the lack
of knowledge and expertise concerning the potential impact of
Al at both the organizational level and in everyday clinical
practice (W1). Individuals at various levels within the
organization were perceived to lack an understanding of the
technological capabilities, which hindered their ability to
articulate their needs and to use and implement Al in clinical
practice. Furthermore, respondents emphasi zed the importance
of enhanced competence among decision-makers and regional
purchase units to increase the understanding of the market and
commercialized productsin order to bridge the knowledge gap
and ensure sufficient expertise between internal and external
actors.

While we need our own technical competence, we
won't spend time writing algorithms. This should
rather be done by those at the Technology University.
[Study participant C]

Apell et a

In addition to collaborations with external actors, numerous
research projects within the organization contributed to
knowledge expansion (S1) and were considered a strength; for
example, the Swedish Cardiopulmonary Bioimage Study, a
massive and distinctive national initiative involving
collaboration among 6 Swedish universities and university
hospitals. The primary goal of the project is to predict and
prevent chronic obstructive disease and cardiovascular disease
by analyzing image data from 30,000 individuals. Moreover,
the large number of research projectsin other industrial sectors
and the technol ogical knowledge base among academiaand the
electromobility sector are broad. Knowledge diffusion from
other sectorsand among actors generated spilloversto the health
care sector, but only to alimited number of individuals.

Machine learning is here to stay. Once you have

opened that door, there is no going back. [Study

participant K]
To quantitatively assess the strength of the function, the number
of relevant publications was analyzed. The number of
publications in scientific journals has increased exponentially,
which indicates a continuous expansion of the genera
knowledge base (S2); see Figure 2. Interestingly, the Swedish
data exhibited a pattern similar to that of the European data,
indicating that the scientific and technological knowledge
developed along comparabl e trajectories.

Figure 2. The number of published scientific articles addressing artificial intelligence in health care in a Swedish and European context (1998-2021).
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Legitimation (F2)

In 2018, the Swedish Government unveiled its national strategy
for Al, emphasizing the need to harness the advantages and
calling for active support to develop and adopt the strategy (S3).
RISE has developed an agenda that aims to expedite Al
advancements in Sweden, with an emphasis on the role of Al
in the public sector [36]. Moreover, international entities, such
as the EU, assert the critical importance of adopting the
technology, especially within health care [37].

https://ai.jmir.org/2026/1/e60458

— G\ eden

It is a strategically important area for the hospital.
Wethink it will beimportant to manage the challenges
that health care is facing. [Study participant E]

Hospital management, clinicians, and researchersall expressed
apositive attitude toward the utilization and implementation of
Al in health care ($4). Many interviewees highlighted the
challenges of change management in health care, emphasizing
that whileindividuals may hold apositive view of Al, they may
resist the necessary activities and processes that are involved
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in reaching the end goal. The consensus-driven decision-making
climate was viewed as potentially hindering transformative
efforts, and some respondents called for more assertivenessand
clarity in decision-making to drive necessary transformations
(W2).

I think we have an anxious climate when it comesto

decision-making. We are highly consensus-driven

and that is not necessarily the best way to drive

transformations. It islikely that some people will have

to step forward and be clear about the fact that we

have to do this, and then get people to follow. [Study

participant D]
One of the dominant themes identified in the interviews was
the inherent complexity of the implementation of Al in health
care, leading to uncertainties surrounding ethical considerations
and patient data accessibility (W3). Participants expressed
frustration over the difficulties of obtaining data due to the
stringent compliance requirements, and data protection

Apell et a

regulations, such as the General Data Protection Regulation
(GDPR) and the Medical Device Regulation (MDR), were
highlighted as major obstacles to the effective use of Al.
Moreover, the weak transparency of data used for training the
algorithms resulted in uncertainties regarding the reliability of
Al innovations (W4). For example, issues with data quality,
particularly concerning unstructured free text in medical
journals, were emphasized, and the unease about algorithms
trained on data from specific regions or populations and the
ethical implications of such biases, questioning accountability
when Al applications make mistakes, were emphasized. One
participant shared an example of a diagnosis application that
overlooked arare condition dueto limited training data, leading
to concerns about responsibility in the event of errors.

To quantitatively assess the function strength, the temporal
development of the number of articles in daily Swedish
newspapers was analyzed. As Figure 3 illustrates, the number
of articlesincreased exponentially, indicating an increased socia
acceptance of Al innovations in ahealth care context (S5).

Figure 3. The number of published articles in Swedish daily newspapers (1998-2021) related to artificial intelligence innovations in a health care

context.
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Resource Mobilization (F3)

Respondents highlighted concerns related to access to patient
data, the adequacy of digita infrastructure, and the
interoperability of existing IT systems (W5). One interviewee
pointed out therisk of compromising personal integrity, whereas
individual patients can be identified with a sufficient number
of anonymized data points. Additionally, the interviewees
highlighted challenges related to data sharing, expressing
frustration that health care data cannot be readily shared with
external actors possessing high expertisein Al.

If Al istherocket, data isthe fuel. [Study participant
K]

https://ai.jmir.org/2026/1/e60458

A few participants identified financial constraints as a major
challenge. In fact, some argued that obtaining funds was
straightforward from internal and external organizations, like
Vinnova (S6). However, individual s from hospital management
acknowledged the difficulty of balancing strategic considerations
with operational concerns, thus justifying that investments in
areas with high uncertainties can be challenging. Furthermore,
therecurring theme of health care staff facing considerabletime
pressures results in insufficient time to systematically explore
potential Al applications (W6). For example, despite being
purchased and demonstrating added value, an Al-based software
for magnetic resonanceimaging had not been fully implemented
in clinical practice due to time constraints.
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The further down in the organization you are, the
more occupied you are by daily problems. [Study
participant A]

Guidance of Search (F4)

Interviews revealed high expectations and astrong belief in the
strategic potential of Al within the hospital (S8). There was a
desire among the hospital management to be at the forefront of
development and that Al should address real-world problems
and provide value by improving health care and supporting the
profession. For example, optimism was expressed about the
potential to save time, automate tasks, enhance the overall
quality of care, usetelemedicine, and providea*“ second opinion”
in decision-making.

Apell et a

On one hand, you struggle with the strategic. On the

other hand, you struggle with the operative. People

in my type of position are expected to think of the

strategy, but we are al so occupied by operative issues,

especially during a pandemic, when we must focus

on solving acute problems. In such circumstances,

these types of questions become over shadowed. [ Study

participant C]
To quantitatively assess the function strength, the number of
editorials published in scientific journals was analyzed. As
illustrated in Figure 4, the number of editorials related to Al
innovations in a health care context has grown steadily (S9)
over the last 4 years. The number of editorials in a Swedish
context followed the same development as in a European
context.

Figure 4. The number of published editorials in scientific journals related to artificial intelligence in health care in a Swedish and a European context

(1998-2021).
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Entrepreneurial Experimentation (F5)

We assessed the entrepreneurial experimentation function (F5)
by analyzing the number of medical disciplinesinvolved in Al
initiatives and the diversity of end user applications. On the
supply side, the product mapping revealed that certain areas
were more mature than others; for example, 182/343 (53%)
productswerein radiol ogy, 31/343 (9%) productsin cardiology,
and 21/343 (6%) productsin neurology. Moreover, the hospital
departments (demand side) were actively engaged in a
significant number of experiments related to Al (58 projects).
The most prevalent categories were decision support (41%),
diagnosis (21%), telemedicine (14%), monitoring (11%), and
workflow improvements (8%). The remaining (4%)
encompassed “smart” prosthetics, surgical robotics, and virtual
reality glasses for rehabilitation. Hence, Al innovations were
identified across medical disciplines and for various end user
applications on the demand as well as the supply side (S10).

https://ai.jmir.org/2026/1/e60458

It is necessary to push, because you may not see the
result so clearly now. But then we have to do
motivational work, and you also need answers on
‘what’sin it for us? [Study participant H]
Many interviewees expressed the belief that instead of being
developed in-house, most upcoming Al products will be
procured from external commercial entities. As akey factor in
support of this perspective, several interviewees noted that the
process of taking aproduct from research to regul atory approval
was challenging. Despite generally being positive about
commercia products, many respondents also highlighted the
complicating factors associated with acquiring solutions from
external actors, which included the importance of rigorous
testing and validation to assess safety and efficacy.

If it works, it's actually a breakthrough since we can
neatly overcome the legal barriersthat are currently
causing a lot of trouble. [Study participant D]
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Market Formation (F6)

An examination of the external market reveal sagrowing number
of available productsand an increasing presence of commercial
actors (S10). A total of 343 CE-approved products were
identified, and the actors involved ranged from small startups
to large corporations, totaling 284 different entities. Despitethe
theoretical potential of purchasing products that could bring
immediate value, there appears to be a lack of a systematic
process for these solutions to transition into clinical practice,
asthe number of implemented Al innovationsinclinical practice
was low (W7).

There are tons of apps out there and some people
might wonder, why don’t we just buy them? But it's
not quite as simple as that. [Study participant B]

In cases where no suitable product exists on the market, internal
development may be pursued; however, the process of taking
an algorithm from research to clinical practice was perceived
ashighly intricate. Despite a significant amount of Al research
activities, the sentiment among respondents was that little, if
any, of the research makes it to implementation, with a
substantial percentage of pilot projects yielding no tangible
outcomes. Concerns were expressed regarding the optimal
integration of Al into established workflows and the need for
alignment with existing clinical processes. A shared view
emerged on the importance of rigorous testing and validation
to ensure safety and efficacy prior to routine clinica
implementation (W8).

Wk need to identify products and see which ones are
valuableto us ... we need support in the organization
in terms of routines and testbeds to evaluate whether
a certain product is useful or not ... otherwise, we do
not want to buy this tool. [Study participant B]

System-Wide Synergies (F7)

While the importance of laws and regulations, such as GDPR
and MDR, in safeguarding privacy and security is
acknowledged, some have argued that existing legislation can
be overly restrictive (W9) and emphasize the importance of
legidative alignment with technological advancements for the
effective integration of Al innovations into clinical practice
(W10).

In Sweden, we have the law of public procurement,
which is not always the best method for this type of
transformation. You specify your requirements and
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suppliersthen have the opportunity to present offers.

This is not particularly suitable for things that are

somewhat fuzzy and difficult to define. [Study

participant M]
Founded in 2020, the National Center for Al Sweden was
considered an asset to enhance collaboration across the
ecosystem, fostering cluster-like dynamics (S11). The center is
funded by the Swedish government through the Innovation Fund
Vinnova, and its 120 partners represent private companies, the
public sector, academia, and research ingtitutes. The industry
partners span sectors, such as automotive (China Euro Vehicle
Technology AB, VOLVO AB, and Zenseact AB), computer
science (Embedl AB, Recorded Future AB, and Talkamatic
AB), and the life science industry (AstraZeneca AB and Essity
AB). Fostering collaborations with diverse external actors
provided a valuable exchange of knowledge; one participant
also suggested expanding collaboration between regions to
facilitate the sharing of ideas and best practices. The academic
partners include Chalmers University of Technology and
Gothenburg University. Participants felt that collaboration with
academia was valuable in order to integrate Al elements into
the education of future health care professionals.

| think it is very important to use our united forces.
[Study participant G]

Summary of the Functional Assessment

Table 4 provides an overview of the functional assessments,
encompassi ng both identified system weaknesses and strengths
for the adoption of Al innovationsin health care organizations.
The number of weaknesses and strengths was used as an
indication of function strength. If a function exhibited system
strengths only, it was categorized as strong. A function
showcasing more weaknesses compared to strengths was deemed
weak. Thisdemand-side analysis showsthat guidance of search
(F4) and entrepreneurial experimentation (F5) were strong
functions, which may indicate functional interdependencies.
Knowledge development and diffusion (F1) and legitimation
(F2) showed intermediate strength. By contrast, resource
mobilization (F3), market formation (F6), and system-wide
synergies (F7) were assessed as weak.

It's important to avoid narrowing down, and to
instead obtain a comprehensive picture of the various
factors. People sometimes tend to focus on one factor
... but they go hand in hand. [Study participant G]
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Table 4. Assessment of functions based on identified strengths and weaknesses for the adoption of artificial intelligence innovations in a health care

organization.

Identified strengths

| dentified weaknesses

Strong assessments

Function F4: guidance of search

High expectations and strong belief in the strategic potential of Al2
within the hospital (S8).

The number of editorials related to Al innovationsin a health care
context has grown steadily (S9).

Function F5: entrepreneurial experimentation

Al innovations were identified across medical disciplines and for
various end user applications on both the demand and supply sides
(S10).

I nter mediate assessments
Function F1: knowledge development and diffusion

Numerous research projects within the organization contributed to
knowledge expansion (S1).

The number of publicationsin scientific journals hasincreased expo-
nentially, which indicates continuous expansion of the general
knowledge base (S2).

Function F2: legitimation

The Swedish government unveiled itsnational strategy for Al, empha-
sizing the need to harness the advantages and calling for active support
to develop and adopt the strategy (S3).

Positive attitude toward the usage and implementation of Al in health
care ($4).

The number of articlesin Swedish daily newspapers increased expo-
nentially, which indicates an increased socia acceptance of Al inno-
vations in a health care context (S5).

Weak assessments
Function F3: resource mobilization

Obtaining fundsfor Al projectswas straightforward, from theinternal
organization and from external sources (S6).

N/A

Function F6: market formation

A growing number of available products and an increasing presence
of commercia actors (S10).

N/A

Function F7: system-wide synergies

The national center Al Sweden was considered an asset to enhance
collaboration across the ecosystem, fostering cluster-like dynamics
(S11).

N/A

N/AP

N/A

N/A

Lack of knowledge and expertise concerning the potential impact of
Al at both the organization level and in everyday clinica practice
(W1).

N/A

The consensus-driven decision-making climate was viewed as poten-
tially hindering transformative efforts (W2).

Uncertainties surrounding ethical considerations and patient data ac-
cessibility (W3).

Weak transparency of data used for training the algorithms, resulting
in uncertainties regarding the reliability of Al innovations (W4).

Concernsrelated to access to patient data, the adequacy of digital in-
frastructure, and interoperability of existing IT systems (W5).

Insufficient time to systematically explore potential Al applications
(W®).

The number of implemented Al innovationsin clinical practice was
low (W7).

Importance of rigorous testing and validation to ensure safety and
efficacy prior to routine clinical implementation (W8).

Existing legislation may be overly restrictive (W9).

L egidative alignment with technol ogical advancementsfor the effec-
tive integration of Al innovationsinto clinical practice (W10).

8Al: artificial intelligence.
BNI/A: not applicable.
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System-Blocking M echanism and Functional Pattern

Our analysis indicates that some weaknesses are more critical
to address than others due to their direct and indirect effectson
multiple functions, which block the system from developing
further. The researchers conclude that strengthening knowledge
development and diffusion (F1), legitimation (F2), and resource
mobilization (F3) could trigger a cascade of positive activities,
thereby significantly enhancing the overall performance of the
innovation system. Theidentified patterns and interrel ationships
among these weaknesses are illustrated in Figures 5 and 6.
Positive interactions between demand-side knowledge
development (F1) and legitimation (F2) can generate virtuous
cycles with resource mobilization (F3) and market formation
(F6), thereby facilitating the adoption of new technologies. The
uncertainties surrounding ethical considerationsand patient data

Apell et a

accessibility have a direct effect on legitimation but also
discourage the allocation of resources, indicating that
legitimation (F2) impacts resource mobilization (F3). Further,
the lack of supportive mechanisms for ensuring the safety and
efficacy of Al innovations has a direct influence on resource
mobilization, and it also inhibits the implementation into clinical
practice. The virtuous feedback loop from market formation
(F6) to knowledge development and diffusion (F1) and
legitimation (F2) is considered to be closely tied to the
evidence-based culture in health care, where real-world testing
and robust clinical evidence are prerequisites for the adoption
of new innovations. Once safety and efficacy have been
demonstrated, the knowledge and legitimacy of using these
innovations increase, enabling further usage and integration
into routine clinical practice.

Figure 5. Function weaknesses or system blocking mechanisms for artificial intelligence and artificial intelligence—associated health care technology

innovations. Al: artificial intelligence.
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Figure®. Illustration of the interactions and influences between the system functions.
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Discussion

Principal Findings

This fina part of the article discusses implications for policy
and activities, together with some general conclusions. The
main findings of this research are that if Al is to be broadly
adopted by health care organizations, a number of factors need
to be addressed. This study has especially highlighted that policy
interventions and activities can target specific system-blocking
mechanisms to enhance innovation system performance.

Implicationsfor Policy and Strategic M anagement
Decisions

Thefindings of this study indicate that adopting Al technology
innovations in health care organizations can be accelerated
through targeted strategies and supportive policy frameworks
that facilitate clinical validation and create compelling use cases.
To facilitate adoption, policymakers should address legislative
uncertainties regarding ethics and patient data access, including
digital infrastructure, interoperability across IT systems, and
improvements in data quality and transparency. Moreover,
creating dedicated testing environments to evaluate safety and
efficacy is essentia for building trust in the technologies and
enabling clinical integration. A feedback loop from market
formation to knowledge development and legitimation isclosely
tied to the evidence-based culture in health care, where
real-world testing and robust clinical evidence are prerequisites
for the adoption of new practices. Robust clinical evidence not
only informs stakeholders about Al's potential but also
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strengthenslegitimacy among clinicians, regulators, and payers.
To reinforce knowledge development and diffusion, a broader
understanding of Al needs to permeate the demand-side
organization, coupled with sustained collaboration efforts. The
role of driven individuals throughout the operation, acting as
pioneersin their respective professions, was emphasized asvital
in this endeavor.

Our findings should a'so be considered in light of the broader
challenges health care organizations face when adopting new
technologies. Drawing on quality improvement theory in health
care, adoption decisions require managing the tensions and the
often competing priorities of patients (safety and access),
providers (clinical autonomy), and payers(cost control) [38-40].
In the context of Al adoption, transparency and performance
monitoring are essentid to align stakeholder interests and ensure
safe, legitimate use. Thistensionis particularly relevant for Al,
where the opacity of underlying models complicates both trust
and accountability. Within the TIS framework, such challenges
areclosely related to the legitimation and knowledge functions:
transparency tools and robust performance monitoring are not
only critical for safeguarding patients and ensuring responsible
resource allocation but also for strengthening societal acceptance
and supporting the diffusion of credible knowledge about how
these technologies perform in practice. By reinforcing these
system functions, transparency and monitoring mechanisms
become enablers of both safe adoption and long-term integration
of Al in health care.
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Theoretical Contribution

This study has demonstrated the utility of the TISin analyzing
the dynamicswithin an innovation system specific to the health
care sector, with a primary focus on a particular health care
organization. Consistent with previous studies[5,15,16,25], our
findings suggest that positive interactions between system
functions can generate reinforcing dynamics within the TIS,
triggering virtuous cycles that facilitate the adoption of new
technologies. In the health care context, for example, clinical
validation of a new technology increases knowledge
development and enhancesits legitimacy, which inturn attracts
additional resources. Asresource availability increases, so does
the adoption and use of technology. Consistent with previous
studies of health care innovation systems [5,25], our analysis
indicates the interdependence of guidance of search (F4) and
entrepreneurial experimentation (F5), which provide theinitial
conditions for knowledge development and diffusion (F1) and
legitimation (F2). Further, our analysis indicates the
interdependence of resource mobilization (F3) and market
formation (F6), which, when strengthened, provides theinitial
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conditionsfor system-wide synergies (F7). Given that this study
isasingle-case analysis, further research is essential to assess
and expand upon the functional dynamics within health care
contexts.

Limitations

A limitation of this study concerns its generalizability, given
its reliance on a case study with a restricted dataset. Caution
should be exercised when extrapol ating the findings and drawing
conclusions. Despite this, several aspects might be relevant to
other contexts, particularly within health care organizations.
The study’s interviews were somewhat limited in number, and
the participants, being individuals who are interested and
knowledgeable about Al, may not offer a fully representative
perspective of the entire organization. This selection was
intentional, seeking to extract pertinent information efficiently
from a confined interview pool. However, a broader range of
interview participants, including I T professionalsand individuals
with legal expertise, and patients, could also have added value
from the ethical dimensions of Al in health care.

Generative artificial intelligence (Al), ChatGPT, was used to refine and improve the language of the manuscript. The Al-generated
suggestions for improvements were reviewed and integrated as deemed appropriate by the authors.
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Abbreviations

Al: artificial intelligence

CE: Conformité Européenne

CHAIR: Chalmers Artificial Intelligence Research Centre
EU: European Union

GDPR: General Data Protection Regulation

MDR: medical deviceregulation

OECD: Organisation for Economic Co-operation and Development
RISE: Research Institutes of Sweden

SFS: Svensk forfattningssamling

TIS: Technologica Innovation Systems

WHO: World Health Organization
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