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Abstract

Background: Health authorities of European Union (EU) Member States (MS) increasingly pursue integration of quality health
apps in their healthcare systems. Severa of these authorities have developed their own assessment framework (AF) to evaluate
the quality of individual heath apps, but struggle with its efficient implementation. The European Commission initiated
Technical Specification (TS) CEN SO 82304-2:2021 Health software - Part 2: Health and wellness apps - Quality and reliability
(hereinafter the “TS” or “innovation”) to address the scattered EU landscape of AFs for health apps. Decision-making on
adoption of the TS is MS competence and considered an uncertainty-reduction process. “Compatibility” of the TS with MS
health authorities' needs and evaluations by peers are effective in reducing this uncertainty and mediate harmonisation.

Objective: To examine the “compatibility” of the TS with the needs of health authorities of two EU MS, to enhance the
compatibility of the TS, and potentially reduce the uncertainty of peer health authorities in their considerations on adopting the
TS

M ethods: Semi-structured interviews were conducted with a regional (Catalonia, Spain) and a national health authority (Italy).
Compatibility was visualised using the Value Proposition Canvas, where we mapped out (a) authorities' needs: “gains’, “pains’
and “jobs’, (b) the TS “products and services’ and their distinct characteristics: “gain creators’ and “pain relievers’, and (c) the
compatibility or “fit” between (a) the authorities' needs and (b) the TS.

Results: Despite their diversity, the needs of the two authorities were similar. Both acknowledged the value and need of
integrating quality health apps and using an AF. Both experienced that without enabling EU legislation and standardisation, and
with the many authorities involved, achieving (consensus on) an AF is challenging. Nine TS-related products and services and 17
distinct characteristics (e.g., its multi-stakeholder evidence base), were found to be compatible with 3/9 gains perceived by
authorities (e.g., stimulating prescriptions and use of apps), 7/9 pains (e.g., legislation and harmonisation issues), and 6/11 jobs
(e.g., assessing apps). Indirect effects, three anticipated future services and one anticipated gain creator/pain reliever increase this
compatibility.

Conclusions: Our results suggest that the TS is compatible with the needs of the two authorities concerned. The similarity in
their needs suggests that health authorities share common fundamental needs. Both profiling the needs of the Catalonian and
[talian authorities and mapping their compatibility with the TS potentially reduce peer authorities uncertainties in adopting an
AF in general and the TS in particular. More research is recommended to confirm our results in other settings and further
finetune compatibility to achieve wide adoption. To our knowledge, this is the first effort to systematicaly analyse the
compatibility of an AF, with the potential to harmonise AFs and accelerate the uptake of health apps.

(IMIR Preprints 22/10/2024:67855)
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Abstract

Background: Health authorities of European Union (EU) Member States (MS) increasingly pursue
integration of quality health apps in their healthcare systems. Several of these authorities have
developed their own assessment framework (AF) to evaluate the quality of individual health apps,
but struggle with its efficient implementation. The European Commission initiated Technical
Specification (TS) CEN ISO 82304-2:2021 Health software - Part 2: Health and wellness apps -
Quality and reliability (hereinafter the “TS” or “innovation”) to address the scattered EU landscape
of AFs for health apps. Decision-making on adoption of the TS is MS competence and considered an
uncertainty-reduction process. “Compatibility” of the TS with MS health authorities' needs and
evaluations by peers are effective in reducing this uncertainty and mediate harmonisation.

Objective: To examine the “compatibility” of the TS with the needs of health authorities of two EU
MS, to enhance the compatibility of the TS, and potentially reduce the uncertainty of peer health
authorities in their considerations on adopting the TS.

Methods: Semi-structured interviews were conducted with a regional (Catalonia, Spain) and a
national health authority (Italy). Compatibility was visualised using the Value Proposition Canvas,
where we mapped out (a) authorities’ needs: “gains”, “pains” and “jobs”, (b) the TS “products and
services” and their distinct characteristics: “gain creators” and “pain relievers”, and (c) the
compatibility or “fit” between (a) the authorities’ needs and (b) the TS.

Results: Despite their diversity, the needs of the two authorities were similar. Both acknowledged
the value and need of integrating quality health apps and using an AF. Both experienced that without
enabling EU legislation and standardisation, and with the many authorities involved, achieving
(consensus on) an AF is challenging. Nine TS-related products and services and 17 distinct
characteristics (e.g., its multi-stakeholder evidence base), were found to be compatible with 3/9 gains
perceived by authorities (e.g., stimulating prescriptions and use of apps), 7/9 pains (e.g., legislation
and harmonisation issues), and 6/11 jobs (e.g., assessing apps). Indirect effects, three anticipated
future services and one anticipated gain creator/pain reliever increase this compatibility.
Conclusions: Our results suggest that the TS is compatible with the needs of the two authorities
concerned. The similarity in their needs suggests that health authorities share common fundamental
needs. Both profiling the needs of the Catalonian and Italian authorities and mapping their
compatibility with the TS potentially reduce peer authorities’ uncertainties in adopting an AF in
general and the TS in particular. More research is recommended to confirm our results in other
settings and further finetune compatibility to achieve wide adoption. To our knowledge, this is the
first effort to systematically analyse the compatibility of an AF, with the potential to harmonise AFs
and accelerate the uptake of health apps.

Keywords: assessment frameworks, mHealth, health apps, wellness apps, digital transformation,
Italy, Catalonia, diffusion of innovations, value proposition design.
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Introduction

Health authorities of European Union (EU) Member States (MS) are transforming health and care
systems to address current challenges and remove cross-border regulatory barriers for businesses and
consumers to progress towards an EU Digital Single Market [1-6]. In this context, health apps (box
1) gain attention and countries are adapting their policies and structures to harvest the potential of
these digital solutions to strengthen their healthcare systems [5,7-10].

Box 1. Definitions of health apps, medical apps and wellness apps.
In the context of this article, health apps are defined as apps which are “intended to be used specifically

for managing, maintaining or improving health of individual persons or the delivery of care” [11]. Health
apps are part of mHealth, which is defined as “medical and public health practice supported by mobile
devices, such as mobile phones, patient monitoring devices, personal digital assistants (PDAs), and other
wireless devices” [12]. Health apps include medical apps and wellness apps. Medical apps have been
defined as those that fall under an applicable medical device regulation, and wellness apps as those that

do not [13].

Not all apps are of good quality, i.e., have a positive and reliable effect on health, and are easy to use,
compliant with privacy and data security regulations and standards, robust, and interoperable with
Electronic Health Record (EHR) systems [8,9,14]. Determining the quality of individual health apps
is challenging for citizens, healthcare professionals (HCPs), and decision-makers [15] for various
reasons. First, assessing apps requires specific and diverse expertise. Second, robust evidence (e.g.,
clinical evidence) and background information are often scarce, inappropriate, or not publicly
available [14]. Third, quality assessments and widely-adopted evidence-based evaluation
methodologies that consider all these aspects and inform (potential) users about the quality of these
apps are not yet common [10].

Several health authorities have developed their own assessment framework (AF) [16]. However,
their efficient implementation is challenging [7,15]. The significant overlap in quality criteria across
these AFs highlights the potential for harmonisation and related efficiency [17]. Additionally, non-
overlapping quality criteria, i.e. a lack of agreement on what constitutes quality, potentially decreases
trust [17] and increases inequality. For example, if the challenges to comply with the different AFs
result in manufacturers focusing only on the larger markets and widely spoken languages. In the
context of multilingualism, an EU founding principle [18], and an abundance of health apps
worldwide [19], the availability of native language health apps for the 5 million Finnish-speaking EU
residents is, for instance, limited [20]. These aspects highlight the need for harmonisation of AFs at
an EU level.

Both academics and policymakers endorse harmonisation and cross-national regulation of health
apps to realise their full potential and benefits [7,10]. The European Commission initiated Technical
Specification CEN ISO 82304-2:2021 Health software - Part 2: Health and wellness apps - Quality
and reliability (hereinafter the “T'S” or “innovation”) (box 2) to address the scattered EU landscape
of health app AFs and progress from 27 national or even more regional markets to a Digital Single
Market [6,11]. To achieve EU-wide harmonisation, adoption of the TS among EU MS is needed,
which is MS competence and responsibility. Adoption across MS can be described as the diffusion of
the TS as an innovation.

Box 2. Brief description of the CEN ISO/TS 82304-2:2021 Health software - Part 2: Health and wellness apps -
Quality and reliability.

https://preprints.jmir.org/preprint/67855 [unpublished, non-peer-reviewed preprint]
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CEN ISO/TS 82304-2:2021 was an assignment from the European Commission to the European
Committee for Standardization (CEN) that became a global effort in its collaboration with the
International Organization for Standardization (ISO) and International Electrotechnical Commission
(IEC). The TS has two core products. The first one is a health app assessment framework founded in a
Delphi study with 83 experts (Hoogendoorn et al. 2023). The second one is a quality label (multimedia
appendix 1) that was inspired by the EU Energy label and Nutri-Score front-of-pack nutrition label
designs and the FDA over-the-counter medicine label content. The quality label allows the easy and
accessible presentation of the assessment results of a health app and was developed and tested with

people with low health literacy [21]. The EU-wide implementation readiness of the TS was supported by

the Horizon Europe Label?Enable Project (2022-2024), which developed products and services
complementary to the assessment framework and quality label (Label2Enable 2024c).

Innovations and their adoption process can be understood using Rogers’ Diffusion of Innovations
Theory. Rogers identifies three main attributes of an innovation that predict its future rate of
adoption [22]. “Compatibility” is one of these attributes and refers to the degree to which an
innovation is perceived as consistent with the existing values, experiences and needs (summarized
hereinafter as “needs”) of potential adopters. The diffusion of an innovation is considered an
uncertainty-reduction process. An innovation that is compatible generates less uncertainty for the
potential adopter regarding the success of its deployment. The other main attributes that predict the
future rate of adoption, “relative advantage” and “complexity”, are beyond the scope of this article
and will be analysed in separate studies. Potential adopters tend to rely on peers for information
about an innovation's desirable, direct, and anticipated consequences to decrease their uncertainty
about adopting it [22]. In this article, we aim to examine the “compatibility” of the TS with the needs
of two health authorities in the EU, to potentially enhance the compatibility of the TS, and reduce the
uncertainty of peer health authorities in their considerations on adopting the TS.

Methods

Rogers described different ways to research the attributes of innovations, including compatibility. To
investigate an innovation’s acceptability in its pre-diffusion stage (e.g., test-marketed and piloting),
was considered the most suited for this study. This approach allows to identify a “basis for
positioning an innovation so that it will be more acceptable, that is, have a more rapid rate of
adoption” [22]. “Key informant” interviews are a common method for assessing the acceptability of
an intervention [23]. A widely used business tool to visualise and enhance compatibility (also
referred to as “fit”) of innovations is the value proposition canvas (VPC, figure 1, box 3) [24,25].
The VPC tool has been previously applied to guide the development of, among others, digital health
innovations [26-28].

https://preprints.jmir.org/preprint/67855 [unpublished, non-peer-reviewed preprint]
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Proposition Canvas (VPC, Osterwalder et al. 2014). Adapted from Strategyzer 2019 to highlight the three main steps to
construct the VPC (box 3): (a) Customer Profile, (b) Value Map, and (c) Fit (compatibility).

Box 3. Glossary of value proposition concepts [25].

the potential adopters’ segment:

job done (well).

The Customer profile, at the right-hand side of the Value Proposition Canvas (VPC), describes a
potential adopter segment, in this case, health authorities in terms of their:

Jobs: What potential adopters need, want, or desire to get done in their work and their lives.

Gains: Outcomes and benefits potential adopters require, expect, desire, or dream to achieve. we used
Pains: Negative outcomes, risks, and obstacles that adopters want to avoid, notably because they the VPC
prevent them from getting a job done (well).

The Value Map, at the left-hand side of the VPC, makes explicit how the innovation, creates value for

Products and services: The range of products and services available to potential adopters.

Gain creator: How these products and services create gains and help adopters achieve the outcomes
and benefits they require, expect, desire, or dream of by getting a job done (well).

Pain reliever: How these products and services alleviate adopter pains that prevent them from getting a

Fit or compatibility: When the elements of the innovation’s Value Map contribute to realising the jobs
and gains, and address the pains of the potential adopters, as depicted in the Customer Profile.

In this
article,

to

visualise
the

compatibility of the TS with the needs of two health authorities (potential adopters of the TS), (i) a
regional authority: TIC Salut Social Foundation (Fundaci6é TIC Salut Social, FTSS), the public body
organisation that oversees the digital transformation in healthcare in Catalonia, Spain, and (ii) a
national authority: the Italian National Institute of Health (Istituto Superiore di Sanita, ISS).

https://preprints.jmir.org/preprint/67855
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Catalonia established its own AF in 2017 [29-31] and is pursuing adoption of the TS [32]. Italy
drafted a Technical Report about wellness, social and health apps which informed the TS [33] and
has been using the TS as inspiration in the ongoing process to arrive at quality assessment criteria for
inclusion of telehealth solutions in a national catalogue of telehealth, where telehealth includes health
apps. Both institutions are partners of the Horizon Europe Label2Enable project (box 2).

Constructing the VPC involves three steps (figure 1, box 3) [25], which we carried out systematically
using qualitative research methods. The first step was to develop the “Customer Profile” (figure 1.a).
Here, the needs of the potential adopters (health authorities) of an innovation were described in terms
of what the two authorities expect to obtain or win from adopting an AF to integrate quality health
apps (hereinafter “gains”); the tasks or responsibilities of authorities in that effort (hereinafter
“jobs™), and the related challenges that they face (hereinafter “pains”). Semi-structured interviews

b (13

(multimedia appendix 2) were designed using Strategyzer’s “trigger questions” [34].

Two semi-structured interviews were carried out with three key informants, chosen based on their
key position in their respective organisations, and knowledge about the authorities’ policy and plans
to assess health apps. One interviewee has been responsible for implementing Catalonia’s mHealth
Plan in FTSS for the past 9 years. The second interviewee recently retired from a leadership role at
ISS, and the third interviewee had complementary first-hand experience on the topic in dealings with
the Italian Ministry of Health. The last two informants played a direct role in drafting the Technical
Report, which informed the TS (UNI 2018). The semi-structured interview questions were shared
with the key informants in advance. Interviews were performed online, recorded using a secure
digital platform and lasted between 1.5 and 2 hours. Recordings were transcribed verbatim and coded
using Atlas.ti Web (v7.9) independently by two researchers.

A deductive and inductive thematic analysis of the interviews was carried out. Three main themes
were predefined based on the VPC: gains, pains, and jobs [25]. We classified a job, as a past, current,
or future activity of a healthcare authority, related to adopting an AF to integrate health apps in their
healthcare system. Jobs could be the responsibility of the authority interviewed or associated
authorities, because from an international perspective authorities’ task divisions may differ and
evolve. We applied the same principle to the gains and pains. Subthemes were inductively developed
by two researchers and visualised on the VPC. A participant validation step was carried out
separately per authority and lasted between 30 and 60 minutes. We did not formally check if data
saturation was achieved, however, participant validation confirmed we had captured the most
relevant aspects.

The second step of the VPC was to develop the “Value Map” (figure 1. b), which consists of
describing the innovation’s “products and services" (the TS and related products and services for
health authorities), “pain relievers” (how these products/services address the authorities’ “pains”),
and “gain creators” (how these products/services create “gains” for authorities). Outputs from all
Label2Enable work packages were considered [21,35]. Products and services included those
currently part of the TS (box 2), co-created in the Label2Enable project, and products and services
that will be generated beyond the project during the “Demonstrator phase”. The relevant
characteristics of these products and services were subsequently added to the Value Map as gain
creators and pain relievers.

The third step of the VPC is to (c¢) Determine the “Fit”, i.e., if the “Value Map” is compatible with
the “Customer Profile”. In other words, if the TS, related products and services and their distinct
characteristics satisfy the jobs, pains and gains of the authorities. Visualising compatibility (“fit”)
was an iterative process of determining and conceptualising the products and services, gain creators

https://preprints.jmir.org/preprint/67855 [unpublished, non-peer-reviewed preprint]
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and pain relievers that related to the health authorities’ gains, pains and jobs. After this process, a
participant validation step was carried out with both authorities simultaneously, which lasted
approximately 1 hour. The final manuscript was further discussed with the interviewees at different
stages, and all agreed to its publication.

Results

The Value Proposition Canvas
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Proposition Canvas (VPC) of the TS for health authorities which pursue an assessment framework to integrate health
apps in their healthcare systems, with on the right the “Customer Profile” and on the left the “Value Map”. Lighter
coloured boxes indicate future services, gain creators and pain relievers. Dark green dots with a check mark indicate the
fit (compatibility) with an existing product or service, gain creator or pain reliever. Light green dots without a check
mark and italic text indicate future fit (compatibility) derived from the anticipated nature of the related services and gain
creator/pain reliever.

a) Customer Profile
In this section we describe the needs of authorities (potential adopters) in terms of gains, pains and

jobs.

Gains

Regarding gains, what authorities expect to earn, obtain, or win from adopting an AF and integrating
quality health apps, interviewees explained the interest of their region (Catalonia, Spain) or country
(Italy), in an AF to identify “Quality apps for use” in “Telehealth and blended care pathways” (Italy
and Catalonia respectively, box 4).

https://preprints.jmir.org/preprint/67855

[unpublished, non-peer-reviewed preprint]



JMIR Preprints Hoogendoorn et al

Box 4. Key definitions in the Catalonian and Italian context.

Blended care in Catalonia: “The term ‘blended’ refers to an integration of online and offline components
in a treatment process. This means that online and offline components are interconnected in some way and
not standalone treatment pathways” [36]. In Catalonia, blended care is framed as “integrated care” within
the Catalonian mHealth Plan. This Plan describes that mHealth should always have an impact on the full
cycle of provision of care, including services aimed at managing different health conditions. The Plan
indicates that there will be a focus on the ten most prevalent diseases; for example, diabetes [37].

Telehealth in Italy: The World Health Organization (WHO) defines telehealth as the “delivery of health
care services, where patients and providers are separated by distance [12]. In the Italian context, telehealth
or telemedicine, is an innovative approach to healthcare practice by enabling the remote provision of
services through the use of digital devices, the Internet, software and telecommunication networks.
Telehealth services can be an alternative to traditional services, can support (e.g. to improve accessibility,
efficiency, and equity), supplement (e.g. to improve effectiveness and facilitate personalised medicine) or
completely replace traditional services [38].

They described how the assessment of apps is instrumental to achieving “Prescription and use of
apps”, referring to incorporating the prescription or recommendation of apps in the provision of care
and the related trusted use of health apps by citizens. Similarly, it can contribute to “Better services
for patients” (e.g., improved accessibility, lower waiting times, and better follow-up).

“If you want these applications to be recommended by healthcare professionals, we need to
provide safe and guaranteed apps to the sick, so we try to establish how we can measure or
evaluate these apps and the quality of these apps.” (Catalonia)

“Certainly, the availability of an agreed, evidence-based assessment framework will give
objectivity to the activity of app assessment.” (Italy)

“They [patients] will have the opportunity to make more virtual visits, sharing the data with
their professionals without needing to go to the consult, provide more alerts and provide more
predictions, and prevention to avoid disease or avoid being sicker. Also, they will feel more
confident and committed to healthier lifestyle habits when using wellness apps. And they can
also be more guarded by their professionals. They will feel more followed up.” (Catalonia)

“Moreover, such apps can also streamline the access of the citizens to the NHS, for example by
cutting waiting times for a given service.” (Italy)

For the interviewees, prescription and use of apps would enable “Data-driven decision-making”, use
of health data derived from an individual’s health app use in the delivery of healthcare, seeing both
benefits for the prescribing HCP and the provision of effective transversal care. Other benefits
mentioned included the possibilities for “Prevention”, through promotion of healthier behaviours and
end-user’s empowerment, and ultimately “Health and wellbeing”.

“To provide more autonomy to patients and to be more committed to their health, to keep
tracking health data more efficiently and having all the information integrated into the public
single network, so that all healthcare professionals are able to follow up the patient through the
information system.” (Catalonia)

“The interest of our country is given by the opportunity of providing the best health status of
the population, even with limited resources. Health apps can support primary and secondary
prevention, by modifying lifestyles.” (Italy)

They described how all the aforementioned gains, translate into “Savings and efficiency” and “Health
system sustainability”, mentioning aspects such as less in-person visits, more virtual visits, more

https://preprints.jmir.org/preprint/67855 [unpublished, non-peer-reviewed preprint]
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equity, earlier diagnosis, and cross-country recognition of app assessments.

“I think for healthcare professionals, they [apps] will reduce the number of face-to-face consults for more
virtual. They will have a unique platform or a unique space to monitor the data of the patients [...] they

receive alerts, for example, so that they focus their attention on critical issues, not revising a lot of data.”
(Catalonia)

“My personal feeling for sure, savings at the health system level. Access for all the people, or
the individuals, as my Constitution says.” (Italy)

“Another step that has to be done is updating the current certification framework and consider
the possibility to adapt this framework to the Technical Specification of 82304-2, in order to
improve the framework for cross-recognition.” (Catalonia)

“A sound evaluation framework, recognized by the EU, will be instrumental in optimising the
resources spent in assessing health apps in the different EU Countries, by means of the
foreseeable cross-country validity of the approval.” (Italy)

Pains

Regarding the pains, the challenges authorities face with respect to assessing and integrating apps,
both authorities mentioned context, implementation and app use related items. The “Risks of (so
many) uncertified apps”, referred to the currently unknown quality of apps and the negative effects
for patients, HCPs and the healthcare system. At the same time, interviewees considered the “Risks
of not integrating quality apps” and expressed that not integrating apps would be an obstacle to
providing better care and other important gains.

“That is the main risk, not being adopted because professionals don't feel that it helps.
Because I think that the patient part is solved. They are using it a lot and they want to be
involved.” (Catalonia)

“We’ve in Italy started a long time ago working on apps because we have realised that digital
support to healthcare is absolutely mandatory, and it was clear that there was a sort of Wild
Wild West with respect to the apps.” (Italy)

“The main risk, I think, will be not adopting mobile apps into the healthcare system, not
providing sufficiently optimised care to the citizens compared to other territories.” (Catalonia)

“At present you lose data, you lose information, you lose the capability to cost, to build a new
best practice because you have no sufficient critical mass of data to say something, also to use
artificial intelligence appropriately. (Italy)

Implementation related pains mentioned by the interviewees included “Legislation issues” such as the
lack of comprehensive legislation for apps that are not medical devices, and the multiple applicable
(emerging) EU legislations, which pose significant challenges to app developers and authorities.
“Lack of harmonisation” is a missed opportunity to alleviate the burden of legislation issues and
potentially adds to the difficulties.

“We are regulating medical devices, the apps that are also medical devices, thanks to the new
regulation of medical devices, but we cannot regulate the apps that are not medical devices.
That is why we are interested in integrating a sort of certification scheme similar to, or
directly, the ISO [82304-2] technical specification.” (Italy)

“I am afraid of too much legislation. Too much vertical [legislation] that is not correlated to
each other.” (Italy)

“We faced the challenge to create the framework from scratch because we did not have
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anything at the time.” (Catalonia)

“The risk in the immediate future is that some regional health system starts piloting an
evaluation framework without national coordination, in that case [...] it would be more difficult
to harmonise the assessment at national level which could result in enhanced health
inequalities.” (Italy)

For the interviewees, legislation issues and lack of harmonisation resulted in “Health authority
issues”. Integration of health apps in healthcare currently involves many authorities. Health apps
present an uncharted territory, may be just one of their many topics, and their own interests, roles and
responsibilities related to health apps can be unclear, overlapping or conflicting. This makes reaching
agreements on issues such as an AF complex. Also, publishing the quality of products, without being
able to refer to a recognised (international) standard, could conflict with the authority’s role and be
perceived as biased from the perspective of the providers of health apps. Finally, they refer to
“Reimbursement issues”, challenges to structure reimbursement of health apps.

“Something that is really difficult and I think the European region has that problem, is the
different actors to be aligned. [...] Pff, a lot of actors, that each of them has their needs and
it’s very difficult to get an agreement to move forward.” (Catalonia)

“We have too many agencies, too many institutions that manage all these definitions of digital
health and digital health technologies [not aligned taxonomies]. That is why I hope that main
documents from Europe could help us to be stricter in the field.” (Italy)

“Communicating the quality of a particular product, could actually lead to a “market bias”,
i.e., putting a product in a favourable position with respect to its competitors (although
involuntarily, needless to say). We are instead interested in communicating the relevance of the
framework for the app evaluation, as an objective and independent instrument for orienting
health choices for personalised digital medicine.” (Italy)

“And after that comes defining the reimbursement models, well, I think it will take a lot [of
time].” (Catalonia)

The interviewees identified several pains related to the identification, assessment, integration,
recommendation and use of apps. These included “App-related issues” (e.g., constant updates, and
lack of clinical evidence), “Data-related issues” (e.g., not all data generated by apps is clinically
relevant, relevance generally differs per pathology and care pathway, and interoperability issues), and
“Citizen and HCP issues” (e.g., limited digital skills).

“Something that is very difficult is how you re-validate based on the framework, how do you
reassess the apps. Because the apps change a lot.” (Catalonia)

“At present what is lacking is clear sound evidence from clinical trials about the apps. This is
a very great problem because also our Ministry of Health is waiting for clinical trial data for
authorisation of medical device apps and then to have the data from them.” (Italy)

“Then you [HCP] want to monitor a patient based on these health apps, and you want to
integrate the data [...] it was very challenging because we had to find specific professionals for
each pathology, they tell us or tell the group which are the relevant data.” (Catalonia)

“Improve the digital skills of professionals also is very challenging and we try to solve it as
well, by providing more training.” (Catalonia)

“The target population of some interventions (for example for frailty/chronicity) may find itself
hardly capable of exploiting the technology, if the latter is not properly introduced, with a
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training appropriate for the digital skills of the subject.” (Italy)

Jobs

Regarding the jobs, the tasks or responsibilities of authorities in assessing and integrating apps, the
interviewees described activities related to policy, implementation, and operations. In Catalonia,
“Compile policy” referred mainly to the “mHealth" Plan [37], which in 2015 triggered the
appointment of TIC Salut to “Implement” this plan and create a new AF. In Italy this job was related
to the Recovery and Resilience Funding coordinated by the European Commission, which pushed
plans for telehealth and an adequate AF [39]. Interviewees discussed their roles as experts and
advisors for the government and in the decision-making and implementation of an AF.

“TIC Salut mHealth Office was established after publishing this agreement in 2015, an
mHealth plan that was published or was agreed upon in the parliament, where they created
TIC Salut in the mHealth area as an instrument to provide or to create these actions, to
implement mHealth in the health sector.” (Catalonia)

“The National Resilience Program has given us quite a lot of support in that, and a lot of
money has actually been poured into healthcare [...] One of the areas which has been
impacted very much is telehealth, which includes health apps ™. (Italy)

Although the jobs overlap, the exact scope targeted in their policies and strategies differs. Catalonia
refers to apps embedded in blended care pathways, and Italy to telehealth solutions.

“The electronic health record of the patient was integrated, and we had also the personal
portal for citizens. So, the gap that we did have was to integrate the data that came from
apps.” (Catalonia)

“And so, the focus here in Italy at the moment is on telehealth solutions, which comprise
health apps.” (Italy)

Important steps in the implementation were, according to the interviewees, to “Arrive at an
appropriate AF”, “Achieve an efficient assessment process” that is moreover scalable, “Arrange easy
to use platform(s)”, and “Enable stakeholders” by for example issuing recommendations, tools and
accessible information (e.g., [40]).

“So those were the 2 big projects. One is the assessment framework and the other the mHealth

platform that goes in parallel. [...] The objective of this platform is to include apps that have
passed this accreditation and to help healthcare professionals prescribe the apps to their
patients.” (Catalonia)

“So, the Ministry studied all the proposals from the different experts, and they actually decided
to use 82304-2 as the inspirational assessment framework to define the assessment framework
for telehealth solutions that are going to be onboarded onto this national catalogue.” (Italy)

“The main objective is, now, the number of apps that we want to share. It's our expectation to
have at least 30 apps, or 50 depending, but this year at least try to get these 30.” (Catalonia)

“And also, we did recommendations, guides, tools. Also, we have the auto-evaluation on our
website, that is a questionnaire free and open. [...] We made it for the industry, for them being
prepared, and to promote creating these quality apps.” (Catalonia)

Operations start with what interviewees refer to as a prioritisation of the apps to integrate in the
healthcare system (“Identify interesting pathways / apps™).
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“So, we focus on diabetes because it's something that we have different apps that are provided
by private companies, and there are a lot of people with this disease, and it is expensive and
it's a priority for the healthcare system to provide tools in that way.” (Catalonia)

“So, there will be a pathway for diabetics, so there would be one for oncology, certain types of
oncology and so on.” (Italy)

“We have these 2000 apps that are identified as interesting apps, that are not certified using
our framework obviously, but they are being used by healthcare centres or they are being
published in other frameworks like Andalusia or mHealth Belgium, etc.” (Catalonia)

After this prioritisation of apps that are interesting to assess, the assessment can be carried out
(“Assess apps”) and positively assessed apps and their results in specific quality domains and criteria
can be shared (“Publish apps”). Publication of assessed apps enables the series of gains which starts
with "Quality apps for use". The next operational step, to “Integrate app data into platform(s)”,
enables the desired gain "Data-driven decision-making". Catalonia expects the capacity of integrating
app data into platforms to become available in 2024-2025 for one care pathway. Italy does not yet
carry out assessments and the division of responsibilities among Italian authorities is not yet defined.
For both authorities, the final step in the process is to “Reimburse / pay for apps”.

“Once these apps are validated, we publish the apps on our website, so all citizens know all
aspects of the [certification] process.” (Catalonia)

And in the next stage, we are expecting to integrate the data from these apps of diabetes in the
platform that we create.” (Catalonia)

“We have a group that is working on a specific reimbursement model.”” (Catalonia)

“A policy is at present under discussion thanks to a specific Government Workgroup on digital
therapies that involves several stakeholders, scientific and industrials. The latter (Drug and
Medical Device industry organisations) are discussing a unitary proposal for a unique
reimbursement scheme.” (Italy)

(b) Value Map and (c) Fit

In this section, we present the results of the iterative process of identifying the TS-related products
and services and their distinct characteristics in relation to the needs of health authorities. The needs
are visualised in the VPC as the challenges (pains), desired outcomes (gains) and tasks (jobs) of the
two authorities. When a TS-related product or service or one of its characteristics (gain creator and
pain reliever) helps to address or to achieve a gain, pain or job of authorities, we considered it a “fit”
(compatibility). The fit was visualised with a green dot (figure 2). We found the TS addressed 3/9
gains, 7/9 pains and 6/11 jobs in part or in full. An anticipated gain creator/pain reliever and three TS-
related anticipated future services, would target one extra pain and three extra jobs, enhancing the
compatibility to 3/9 gains, 8/9 pains and 9/11 jobs. The six gains, and one pain that remain would be
influenced indirectly (e.g., the TS supports the gain “Quality apps for use” which is a prerequisite for
all further gains). This would leave only two jobs unaddressed, i.e., “Compile policy” and “Integrate
app data into platform(s)”.

Products and services

Six current and three future products and services were identified, which are compatible with (“fit”)
nine authorities’ jobs (figure 2, table 1). The two core products of the TS are an “AF with a scoring
mechanism” and a health app “Quality label” (multimedia appendix 2) [11]. The quality label is a key
aspect that differentiates the TS from other AFs. In the Label2Enable project four TS-related products
were co-created with the relevant stakeholders. First, the health app “Quality report”, is a more
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detailed version of the label [21]. Second, the ISO 17000 series compliant “Certification scheme” for
the TS, which includes the app assessor handbook for use by certified conformity assessment bodies
[21]. Third, “Stakeholder guidance and tools”, refers e.g. to educational videos on the label for
citizens and assessment guidance for manufacturers [41]. Fourth, a series of “Recommendations for
reimbursement” of health apps [42]. The upcoming demonstrator phase aims to assess the first 100
apps, test and optimise the multi-stakeholder value of the health app quality report and explore how
to exploit the potential of “Automated assessments” for a subset of quality requirements. This phase
is planned to deliver three extra services, “Customised implementation support”, a “Network of ISO
certified assessment organisations", and a “Repository of assessed apps”.

Table 1. Compatibility (fit) of the TS and related products and services with the authorities’ jobs.

Implement* Customised implementation support*
Arrive at an appropriate AF AF with a scoring mechanism
Achieve an efficient assessment process Certification scheme

Network  of ISO  certified  assessment
organisations*

Arrange easy to use platform(s)* Repository of assessed apps*

Enable stakeholders Stakeholder guidance and tools

Network  of ISO  certified  assessment
organisations*

Identify interesting pathways/apps* Repository of assessed apps*

Assess apps AF with a scoring mechanism

Certification scheme

Stakeholder guidance and tools

Network  of ISO  certified  assessment
organisations*

Publish apps Quality label

Quality report

Repository of assessed apps*
Reimburse/pay for apps Quality report

Recommendations for reimbursement
* Anticipated services planned to be established during the demonstrator phase, and jobs to be relieved by these TS future
services.

Gain creators

Five current and one anticipated gain creators were identified (figure 2), which are compatible with
(“fit”) three gains pursued by authorities (table 2). First, the “Rigour (multi-stakeholder and evidence-
based)” of the AF, the assessment process (promising inter-rater reliability) and the handbook for
assessment organisations, which are in part already reported in scientific publications [21,43,44].
Second, “ISO maintenance”, refers to the regular ISO review procedures, which ensure that the TS
remains up-to-date and potentially evolves to an International Standard (IS). Third, the TS can
facilitate “Cross-country recognition/adoption”, which in turn can increase the number of assessed
apps available, optimise resource allocation (the label is effectively a screening) and minimise the
duplication of efforts. Fourth, the “Positive effect of the label” on manufacturers’ intent to improve
the quality of their app, HCP’s willingness to prescribe apps, and citizens’ intent to download and
ability to choose quality apps [21,44,45]. These effects could be amplified by citizens’ trust in the
recommendations of health apps by HCPs (80%) and expressed need for health authorities to review
and rate apps (86%) [46]. Fifth, preliminary findings of a comparative analysis of CEN ISO/TS
82304-2 with European HTA frameworks and subsequent alignment [21] show that the handbook has
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a “Significant part of other AFs covered”. For authorities, this could mean a reduction of the
conformity assessment workload, since already labelled apps would only need to be assessed against
a limited set of context-specific requirements. Sixth, “Automated assessments” refers to the potential
of partially automatising app assessments, which would benefit quality (rigour), efficiency,
affordability, and scalability of assessments and reassessments.

Table 2. Comiatibiliti iﬁti of iains authorities ierceive in adoitini an AF for health aiﬁs and the TS iain creators.

Quality apps for use Rigour (multi-stakeholder and evidence-base)
ISO maintenance

Cross-country recognition / adoption
Prescriptions and use apps Positive effect of the label

Savings & efficiency Cross-country recognition / adoption
Significant part of other AFs covered
Automated assessments*

*Future gain creator planned to be established during the demonstrator phase.

Pain relievers

Thirteen current and one anticipated pain reliever were identified (figure 2), which are compatible
with (“fit”) eight pains (table 3). First, the “Potential of the label for use in app stores”, the common
marketplace for health apps. The TS has global applicability (ISO), a label, a scoring mechanism and
scalability potential with the “Automated assessments” and “The network of ISO certified assessment
organisations”. These distinct characteristics are considered attractive for app stores (personal
communications) to rank apps and inform potential users about the quality of (labelled) apps. Second,
the “Positive effect of the label” on manufacturers’ quality improvement plans and HCPs’ willingness
to prescribe apps. Third, the handbook for app assessment organisations was “Aligned with EU level
legislation and values” [21], and the AF was built on the EU Medical Device Regulation (MDR) and
General Data Protection Regulation (GDPR) principles [43]. Fourth, the TS and Label2Enable are
“EU initiated and used”. A draft version of the TS was made available to support the creation of
COVID-19 apps and referenced in the EU toolbox for COVID-19 tracing apps [47], and the TS is
foundational for drafting implementing legislation for labelling wellness applications (that claim
interoperability with an EHR system) in the European Health Data Space (EHDS) Regulation. Fifth,
the TS is a “CEN-ISO-IEC collaboration”, three renowned international standardisation
organisations. Sixth, the handbook was “Informed by a comparative analysis of European HTA
frameworks”, i.e., EUnetHTA core model, and the Dutch, English, Finnish, French and German HTA
frameworks for health apps [21]. Seventh, distinctive from other AFs, the “AF was built on 28
standards” [43,48]. This includes the recognised NICE Evidence Standards Framework [49,50],
which was used as a foundation for the CEN ISO/TS 82304-2 AF. Eighth, “Rating matches ISO’s
role” to “agree on the best way of doing things, make lives easier, safer and better, enabling trade the
world over” [48]; enabling authorities to refer to unbiased and standardised assessment results. Ninth,
the “Recommendations for reimbursement”, which are the result of a series of workshops for health
authorities, HTA bodies and insurers, with 135 participants from 34 countries [42]. Tenth,
“Automated assessments” could help address the need to frequently reassess apps. Eleventh, the
visibility of “Robust build on the label”, which includes 4 interoperability requirements, is expected
to promote manufacturer investments in interoperability. Twelfth, the incorporation of the aspect
“Easy to use on the label” could contribute to addressing inequity in prescription and use of health
apps and promote continued use of apps [51]. Thirteenth, given the importance of medical societies
for HCPs in promoting prescription and use of apps [52,53], the quality report was “Tested with EU
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medical societies" to evaluate and enhance its usefulness for medical societies in providing guidance
for HCPs in recommending quality health apps [21]. Additionally, the results of mapping the TS with
the information needs of cardiologists regarding digital health applications, carried out with the
European Society of Cardiology, indicated compatibility [54].

Table 3. Compatibility (fit) of pains authorities perceive in adopting an AF for health apps and the TS pain relievers.

Risks of (so many) uncertified apps Potential of the label for use in app stores
Positive effect of the label

Legislation issues Aligned with EU level legislation and values

EU initiated and used

Lack of harmonisation CEN-ISO-IEC collaboration

Informed by a comparative analysis of European
HTA frameworks

AF was built on 28 standards

EU initiated and used

Health authority issues Rating matches ISO’s role
Reimbursement issues Recommendations for reimbursement
App issues* Automated assessments*

Data issues Robust build on the label

Citizen and HCP issues Positive effect of the label

Easy to use on the label
Tested with EU medical societies
*Future pain relievers planned to be established during the demonstrator phase.

Discussion

In this article, we systematically examined the compatibility of the TS with the needs of two
health authorities, aiming to further enhance the compatibility of the TS with their needs, and
ultimately, to reduce the uncertainty of peer authorities in considering adoption of the TS. The
two studied authorities were diverse. FTSS is located in Catalonia, a region in Spain with 8
million citizens with an already established AF for health apps and wearables and has an
assessment process in place. ISS is based in Italy, a country with 59 million citizens and is
working on an AF for telehealth, which includes health apps. We found that despite their
diversity, their needs (gains, pains and jobs), largely overlapped. This suggests that health
authorities share common fundamental needs. Differences in needs could be attributed to
being a national advisory body in a country currently without an established AF (a focus on
legislation issues — Italy) and a regional implementing organisation with an AF (a focus on
execution of policy — Catalonia). Both authorities see a need for and benefits of the uptake of
health apps and using a common AF. This confirms WHO’s recommendations to make
mHealth evaluation with a common methodology the norm rather than the exception [10]. At
the same time, it is apparent that without enabling (EU) legislation and standardisation, and
with the many authorities involved, it is a challenge to establish an AF. For countries or
regions with a small population, arriving at an appropriate (sufficiently rigorous) AF might
not even be feasible, given costs, capabilities, and limited attractiveness for manufacturers.

When is compatibility of the TS sufficient for authorities? Osterwalder argues that an
innovation does not have to address all potential adopter’ needs, yet it should satisfy the most
essential (unrealized) gains, most extreme (unresolved) pains and most important (unsatisfied)
jobs and preferably be “difficult to copy” [25]. We found that the TS has a range of products
and services with distinct characteristics that address in part or in full all but two needs of the
two health authorities studied i.e., the jobs “Compile policy” and “Integrate app data into
platform(s)”. To what extent these two jobs would classify as important (unsatisfied) jobs, and
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as such should be addressed in the future by the TS, needs to be determined in future research.
Many of the distinct characteristics (gain creators and pain relievers) are difficult to copy; for
example, its multi-stakeholder evidence base, international standardisation nature,
comprehensiveness of the label, and its development as an EU initiative that has already been
applied at the EU level.

Whether the TS, related products, services and their distinct characteristics (are perceived to)
sufficiently satisfy potential adopters’ needs, could not be measured conclusively given the
pre-diffusion stage of the TS at the time of this study. Such measurements and potential
further finetuning of the compatibility of the TS, which could further reduce uncertainty, are
part of the upcoming plans for the demonstrator phase. The aims for this phase include
assessing the first 100 apps, developing the aforementioned additional three services and one
gain creator/pain reliever, and testing the health app quality report. We also aim to explore if a
further reduction in duplication of efforts, would increase compatibility and reduce
uncertainty. Could, for instance, the need to “Arrange easy to use platform(s)” for assessed
apps be addressed with an EU-level “Repository of assessed apps” and/or EU efforts to
materialise the “Potential of the label for use in app stores”? Could such strategies increase
the rate of adoption of the TS, prevent EU MS (and potentially medical societies) from having
to invest individually in such platforms, and thus pave the way for EU-wide adoption of the
TS and uptake of health apps in the region?

The authorities” jobs can be put in context with the five stages of the innovation-decision
process in organisations described by Rogers [22]. The first stage is “agenda setting”, when
one or more individuals in an organisation identify a problem and seek a compatible
innovation to solve it. During this stage, the authorities’ job “Compile policy” needs to be
carried out. WHO figures show that 83% (44/53) of its European region member states (MS)
reported having a national digital health policy or strategy. This includes 23/27 (85%) of EU
MS. Yet only 28% (13/47) reported having an entity for mHealth quality oversight, which
relates to the second job, “Implement” [55].

After agenda setting, Rogers’ next stages of the innovation process in organisations are,
“matching” (testing the feasibility of the innovation in solving the organisation’s problem),
and “redefining/restructuring” (reinventing the innovation to accommodate the organisation’s
needs and structure). These are related to the identified jobs “Arrive at an appropriate AF” and
“Achieve an efficient assessment process”. Catalonia has already carried out these jobs and
published the methodology used to compare the TS to their previous AF and implement the
TS [32]. They reported a small percentage of additional context-specific requirements, similar
to reports in the Australian context [56], and as previously suggested [17]. This knowledge
could further reduce peer authorities’ uncertainty and inspire their own “matching” and
“redefining/restructuring” efforts. The rest of the reported jobs, including “Assess apps”
would follow once the first four have been achieved. Going back to the status of the
European region reveals that while 83% (44/53) of WHO European region MS reported
having a national digital health policy or strategy, only 15% (6/39) reported evaluation of
government-sponsored mHealth (“Assess apps”) [10].

The low percentages of MS having entities for mHealth quality oversight and government-
sponsored mHealth evaluation raise questions. Do other MS encounter the same significant
challenges (pains) as Catalonia and Italy in satisfactorily arriving at an appropriate AF and
assessing health apps? Could that be the reason for not assessing apps? Or could it be that
these MS have different needs, perhaps not even perceive, contrary to Catalonia and Italy, that
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an AF is a much-needed solution? Or do they perhaps perceive other most essential
(unrealised) gains, most extreme (unresolved) pains and most important (unsatisfied) jobs,
making an AF less of a priority or other distinct AF characteristics a necessity? Analysis of the
national policies [55] could validate the generalisability of the Catalan and Italian needs; or
produce alternative Customer Profiles, perhaps related to Rogers’ adopter types; innovators,
early adopters, early majority, late majority and laggards [22]. Such an analysis would support
future alignment of the TS with the EU region at large, contribute to the development of new
services, such as “Customised implementation support”, and inform peer authorities’ decision-
making on the TS adoption. In other words, an analysis of MS policies through the lens of the
current VPC could potentially support the EU region in scaling the evaluation of mHealth
using a common methodology and promote equitable uptake of quality apps.

Strengths and limitations

This study is to our knowledge, the first report to systematically analyse the compatibility of an
existing AF with health authorities’ needs, which has the potential to address the scattered EU
landscape, progressing towards a Digital Single Market and improving the uptake of health apps. The
timing of the study (pre-diffusion) exploited the potential to contribute to pre-adoption compatibility,
the effectiveness of the future demonstrator phase, and the rate of adoption of the TS. Our study was
based on the perceptions of three key informants associated with two authorities in two EU countries,
each part of a larger landscape of health authorities, each with a focus on health apps as part of a
larger scope of digital health technologies (Catalonia: health apps and wearables, Italy: telehealth).
The limited number of key informants can be attributed to the pre-diffusion phase of the TS, i.e. the
TS was published in 2021 and from 2022 to 2024 the Label2Enable project has co-created the TS
supportive products and services with stakeholders. The two authorities involved, partners from the
Label2Enable project, are the first pre-release test users in the EU. The key informants are among the
first individuals to evaluate the TS. Such a limited scope requires future validation, and we
specifically pledge to extend this analysis to the national policies of the EU MS. The diversity of the
two authorities in terms of geographical scope, roles and responsibilities, population size, triggers,
scope of digital health technologies, target pathways and health apps, and status of the AF, increases
the chance of generalisability of our results.

Conclusions

Our results suggest compatibility of the TS with the overlapping authorities’ needs to arrive at an
appropriate TS, that would allow the uptake of health apps in their healthcare systems. The
perceptions and experiences of health authorities captured in this study provide an evidence-based
ground for peer authorities to reduce their uncertainties related to the adoption of an AF and the TS in
particular. It also established the basis to carry out a wider analysis to understand the compatibility of
the TS with other EU MS needs, which would confirm or finetune the TS and its distinct
characteristics. This is, to our knowledge, the first report to systematically analyse the compatibility
of an existing AF with authorities’ needs, with the potential to address the scattered EU landscape,
progressing towards a Digital Single Market and improving the uptake of health apps.
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The template of the Value Proposition Canvas (VPC, Osterwalder et al. 2014). Adapted from Strategyzer 2019 to highlight the
three main steps to construct the VPC (box 3): (a) Customer Profile, (b) Value Map, and (c) Fit (compatibility).
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The Value Proposition Canvas (VPC) of the TS for health authorities which pursue an assessment framework to integrate health
appsin their healthcare systems, with on the right the “ Customer Profile” and on the left the “Value Map”. Lighter coloured
boxes indicate future services, gain creators and pain relievers. Dark green dots with a check mark indicate the fit
(compatibility) with an existing product or service, gain creator or pain reliever. Light green dots without a check mark and
italic text indicate future fit (compatibility) derived from the anticipated nature of the related services and gain creator/pain
reliever.
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