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Abstract

Background
Deaf and hard-of-hearing (DHH) people experience persistent communication barriers in healthcare, while often
using digital communication tools intensively and competently. Germany’s electronic patient record
(elektronische Patientenakte, ePA) is being introduced as a nationwide opt-out infrastructure intended to improve
access to health information and support care coordination. However, little is known about how DHH people
perceive this infrastructure and what conditions are required for accessible and self-determined use. This study
explored DHH adults’ experiences of healthcare communication, their knowledge and expectations of the ePA,
and their requirements for an accessible electronic patient record.

Methods
We conducted an exploratory qualitative interview study with ten deaf and hard-of-hearing adults in Germany.
Participants were recruited through professional and community networks using purposive sampling to achieve
heterogeneity in age, gender and place of residence. Semi-structured interviews were conducted via video
telephony between January and March 2026, supported by qualified sign-language interpreters. Data were
analysed using structured qualitative content analysis following an iterative deductive-inductive approach.

Results
Participants described healthcare access as strongly dependent on successful communication, particularly the
availability and quality of sign-language interpreting. Knowledge of the ePA was low and fragmented, reflecting
limited accessible information rather than limited digital competence. Participants saw considerable potential in
the ePA: it could reduce repeated anamnesis, provide a “common thread” across treatments, make hearing status
and communication needs visible, and strengthen autonomy. At the same time, they anticipated linguistic,
technical and data-protection barriers. Trust depended on understandable information, granular control over
access rights and support that is itself accessible. Participants did not call for a single accessibility feature, but
for a modular concept including sign-language videos, subtitles, plain language, explanations of medical
terminology, visual customization and sign-language-competent support.

Conclusions
For DHH users, the ePA represents a double promise: it could reduce communicative burden, or it could become
another inaccessible digital infrastructure. Acceptance and use depend on communicative self-determination: the
ability to understand, control and use health information on one’s own terms. Accessibility should therefore be
embedded in the design, governance and implementation of the ePA from the outset.

Background
Communication access is a fundamental prerequisite for safe, coordinated and patient-centred healthcare. For
deaf and hard-of-hearing (DHH) people, communication barriers can substantially affect access to care, quality of
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treatment and participation in medical decision-making. Previous research has shown that DHH patients often
face difficulties in describing symptoms, understanding medical information, asking questions and taking part in
decisions, with consequences ranging from dissatisfaction and misunderstanding to risks for patient safety [1–
4].

These barriers are not merely individual communication problems, but reflect structural conditions within
healthcare systems. Access to qualified sign-language interpreting, healthcare professionals’ communicative
competence and the availability of accessible health information shape whether DHH people can use healthcare
on an equal basis [5, 6]. Evidence from Germany points to persistent deficits: a nationwide online survey
conducted in German Sign Language found that DHH patients were frequently dissatisfied with medical care and
sometimes avoided healthcare visits, mainly due to communication problems, fear of misunderstanding and
negative previous experiences [7].

Communication barriers also extend beyond direct encounters with physicians and other healthcare
professionals. They affect access to health information more broadly, as communication and language barriers
can isolate Deaf sign-language users from mass media, healthcare messages and healthcare communication [8].
Health information is often provided in written, technical and linguistically complex formats, whereas accessible
alternatives such as sign-language videos, plain-language explanations or culturally adapted materials remain
limited [9, 10]. For many signing DHH people, the national sign language is their first language, while the
surrounding written language may function as a second language; written-language competence and health-
related vocabulary can therefore shape access to health information [11, 12]. Medical terminology, long written
documents and complex digital interfaces may consequently create substantial access barriers, contributing to
lower health literacy and health knowledge among DHH populations [13, 14].

This perspective is particularly relevant for digital health infrastructures such as electronic health records and
patient portals. Personal health records and patient portals are commonly introduced with the promise of
improving patients’ access to health information, facilitating communication with healthcare providers,
supporting self-management and strengthening patient engagement and autonomy [15, 16]. At the same time,
the international literature shows that patient-facing digital health services do not benefit all groups equally.
Portal registration and use are often socially patterned, with lower uptake among older adults, people with lower
income, limited English proficiency or other forms of social disadvantage [16–19]. Health literacy, digital access,
usability and available support are recurring determinants of whether patients can meaningfully use such portals
[20, 21]. Without attention to accessibility and implementation conditions, digital health infrastructures may
therefore reproduce or amplify existing inequalities rather than reduce them [22]. For DHH people, the key
question is therefore not only whether a digital record is available, but whether it is designed in a way that enables
communicative, linguistic and organisational access.

In Germany, this question has gained particular relevance with the introduction of the electronic patient record,
the elektronische Patientenakte (ePA). Under the Digital Act, the ePA has been introduced as a nationwide,
patient-facing infrastructure based on an opt-out model; since 15 January 2025, statutory health insurance funds
have been required to provide an ePA to insured persons unless they object [23]. Since 1 October 2025,
healthcare providers have been required to use and populate the ePA with legally defined treatment data,
including findings and medical letters [24]. The ePA is intended to make health information centrally available,
support treatment processes, improve medication safety and facilitate information exchange between healthcare
providers [23, 25].
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The ePA therefore differs from voluntary or locally implemented patient portals. It is designed as a national,
patient-facing infrastructure and potentially concerns almost all people covered by statutory health insurance in
Germany [23]. Its accessibility is therefore not a marginal design issue, but a matter of equitable participation in a
core component of healthcare. Existing studies on the ePA suggest that awareness, trust, perceived usefulness,
usability and data control are central prerequisites for acceptance and use [26–28]. For DHH people, general
barriers may be compounded by additional linguistic, communicative and informational barriers [5–7.]

To date, little is known about how DHH people perceive the ePA, what information they have received about it,
which barriers they expect or experience when using it, and what requirements they formulate for accessible and
self-determined use. Existing research has addressed either communication barriers in healthcare for DHH
people or general questions of acceptance and use of patient portals and electronic health records. The
intersection of these two fields, namely DHH users’ perspectives on a national, patient-controlled electronic
health record, remains largely unexplored.

Against this background, the present qualitative study explores how DHH adults experience access to healthcare,
how well informed they are about the ePA, what opportunities and risks they associate with it, and what concrete
requirements they formulate for an accessible and user-friendly electronic patient record. The aim is to identify,
from the perspective of DHH users, the conditions under which the ePA can become not only technically
available, but also practically usable in ways that support communicative self-determination, access to health
information and more equitable healthcare. Entering this gap this study asks the following research questions:

How do people with hearing impairments experience access to and use of the healthcare system?

How well informed are they about the ePA, and how accessible is that information?

What barriers and support needs arise in dealing with the ePA?

What opportunities and risks do they perceive in using it?

What concrete requirements do they formulate for an accessible and user-friendly ePA?

Methods
Study design

This study was designed as an exploratory qualitative interview study and is part of the larger ePA4all project,
which investigates facilitators and barriers to the adoption and use of Germany’s electronic patient record (ePA).
Semi-structured interviews were conducted with deaf and hard-of-hearing adults to explore their experiences with
healthcare communication and their expectations, concerns and accessibility needs regarding the ePA. Reporting
follows the Consolidated Criteria for Reporting Qualitative Research (COREQ) [29] (please see Supplementary
Material 1).

Participants and recruitment

Participants were eligible if they were deaf or hard of hearing, aged 18 years or older, living in Germany, and able
to communicate in German Sign Language (Deutsche Gebärdensprache, DGS). Participants were recruited
through professional and community networks. Purposive sampling was used to achieve heterogeneity with
regard to age, gender and size of place of residence [30, 31]. The final sample included ten deaf and hard-of-
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hearing adults aged 35 to 76 years, including three women, six men and one non-binary person. Participants lived
in communities ranging from small towns to major cities.

Data collection

Data were collected between January and March 2026. Semi-structured interviews were conducted via video
telephony. Interviews were supported by qualified sign-language interpreters; the interviewer also had
competence in DGS. A semi-structured interview guide was developed by a multiprofessional research team. The
guide covered experiences with healthcare communication, knowledge and perceptions of the ePA, expected
barriers and facilitators of use, data protection and trust, and requirements for accessible ePA design
(supplementary material 2). Sociodemographic data were collected alongside the interviews. The first three
interviews were treated as pilot interviews to assess clarity, relevance and feasibility of the interview guide. As no
substantive changes to the guide were necessary, these interviews were included in the final analysis. All
interviews were audio-recorded, transcribed into written German using locally installed transcription software and
anonymized before analysis.

Data analysis
The interview material was analyzed using Kuckartz’s structured qualitative content analysis [32]. Analysis
followed an iterative deductive-inductive approach. Initial deductive categories were informed by the research
questions and interview guide, while additional categories and subcategories were developed inductively from
the material. Two researchers were involved in coding. Coding decisions, category definitions and emerging
interpretations were discussed regularly within the research team until consensus was reached. Data were
managed and analyzed using MAXQDA (VERBI Software). Data collection and analysis proceeded iteratively.
Following Hennink et al.’s distinction between code saturation and meaning saturation, we used meaning
saturation as the relevant criterion for this study [33]. After approximately eight interviews, no substantially new
themes emerged, and the final interviews were used to examine whether the existing themes were sufficiently
developed in terms of depth, nuance, variation and contrasting cases. As these additional interviews further
elaborated but did not substantially alter the thematic interpretation, we considered meaning saturation to have
been reached.

Ethical considerations

The ePA4all study was approved by the Ethics Committee of Charité – Universitätsmedizin Berlin (Reference ID:
EA1/333/24). All participants received information about the study purpose, procedures, voluntary participation,
data protection and their right to withdraw at any time. Informed consent was obtained prior to participation. Data
were pseudonymized and stored securely. Participants received an expense allowance of €50.

Results

Participant characteristics
A total of ten deaf and hard-of-hearing adults participated in the study. Participants were between 35 and 76
years old and included three women, six men and one non-binary person. They lived in different residential
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contexts, ranging from small towns to large urban areas, and differed with regard to occupational status and
reported chronic conditions (please see Table 1).

Table 1
Sociodemographic characteristics of participants. Municipality size was categorized as rural municipality (< 

5,000 residents), small town (5,000–<20,000), medium-sized town (20,000–<100,000), or large city (≥ 100,000).
ID Age Gender Occupation Municipality

size
Chronic
conditions

Interview
Duration

IP01 47 female office clerk rural
municipality

none 36 min

IP02 39 male special needs care
worker

small town none 39 min

IP03 64 male unemployed small town yes 38 min

IP04 76 male retired small town yes 26 min

IP05 53 male service employee large city yes 70 min

IP06 52 female sign language
instructor

small town yes 54 min

IP07 35 non-
binary

job seeking large city yes 43 min

IP08 65 male disability pension rural
municipality

none 56 min

IP09 59 male managing director large city none 45 min

IP10 44 female unemployed small town yes 90 min

The findings are presented in five thematic sections. First, we describe participants’ experiences of
communication in healthcare as the central condition for access to care. We then present their level of
information about the ePA and related information needs, followed by anticipated barriers to ePA use and support
needs. The fourth theme addresses perceived opportunities and risks of the ePA, particularly in relation to
autonomy, data protection and trust. Finally, we outline participants’ requirements for an accessible and user-
friendly ePA. The detailed category systems can be found in the supplementary material 3.

Access to and use of the healthcare system

Participants' experiences with the healthcare system were largely shaped by whether communication could be
established in medical encounters. Sign language interpreters were described as a central prerequisite for
appropriate care, particularly for complex, important, or emotionally stressful concerns. Interpreting appeared not
only as a supportive resource, but also as an expression of structural dependence: whether a medical
consultation could be understood, questions could be asked, and decisions could be followed often depended on
the availability and quality of professional mediation.

"With an interpreter, it works well. They explain everything to me. Sometimes, however, it is tedious with interpreters.
As a deaf person, I depend on an interpreter, but depending on the interpreter, it sometimes works better and
sometimes less well." (IP01_47_female_Pos. 18)
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This dependence became particularly visible when participants distinguished between simple contacts and more
in-depth medical conversations. While short or routine concerns could sometimes be managed without an
interpreter, this did not apply to more complex consultations. Interpreting thus became a condition of patient
safety, because medical information could not be reliably understood without appropriate linguistic mediation.

"When it goes deeper, I try to get an interpreter for the appointment. If I want to discuss something important, I also
get the interpreter." (IP02_39_male_Pos. 13)

When no interpreters were present, participants developed pragmatic communication strategies. These included
writing on paper or on a smartphone, prepared notes, lip-reading, email communication, apps, or combinations of
these forms. These strategies enabled healthcare encounters, but remained fragile. Their success depended on
individual written-language skills, residual hearing, the mouth movements of physicians, time resources, and the
willingness of medical staff to engage with alternative communication channels.

"I write it down on my phone beforehand and show it to the doctor. He then reads it and answers me. Sometimes I
understand what he says, sometimes I do not." (IP02_39_male_Pos. 11)

In addition to the availability of interpreting, physicians' communication behavior was a quality factor in its own
right. Physicians were described positively when they spoke slowly, maintained eye contact, provided written
support for difficult terms, and were aware of communication needs. Situations were problematic when patients
were not addressed directly or when communication primarily took place via the interpreting person. In such
moments, not only comprehensibility was affected, but also the participants' position as autonomous patients.

"The doctor should please look at me and not always at the interpreters. [...] And then I think to myself, yes, but I am
the patient." (IP07_35_non-binary_Pos. 25)

Interpreting by relatives represented a particular problem. Individual participants reported that family members
translated in medical situations. Although this practice became visible as a pragmatic solution in gaps in care, it
was also evaluated as ethically and emotionally problematic, especially in the case of sensitive diagnoses or
distressing information. Professionally secured, direct, and confidential communication therefore appeared as a
fundamental prerequisite for accessible care. The analytical main categories relating to access to and use of the
healthcare system are shown in Fig. 1.

Information about the ePA and information needs

Overall, the level of information about the ePA was low and heterogeneous. Some participants had received little
or no information about the ePA before the interview; others knew the term but could not confidently classify its
functions, access routes, or possible uses. As a result, the ePA appeared less as a familiar instrument of care and
more as an abstract digitalization project whose practical significance remained unclear.

"Simply because I had never heard of it; nobody told me. I only found out about it through your email."
(IP01_47_female_Pos. 73)

"Heard of it, yes, but I do not have much information about it." (IP09_59_male_Pos. 24)

The information deficit should not be understood merely as individual lack of knowledge. Rather, it became
apparent that existing information channels evidently did not reliably reach the target group. Where information
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was available, it was often obtained through informal or self-initiated routes, such as internet searches, news,
acquaintances, family, self-help contexts, or digital tools. By contrast, institutional communication by health
insurance funds, medical practices, or public bodies emerged less clearly as a reliable information channel.

At the same time, it became clear that access to information itself was marked by barriers. Purely text-based
information, complex written language, and medical terminology were described as central obstacles. For sign
language users, accessibility therefore meant not only that information is available in principle, but that it is
provided in a comprehensible and linguistically accessible form.

"Most of the time it is just text to read. Sign language videos would of course be great. That would be accessible for
me. Plain language is unfortunately not yet widely available." (IP02_39_male_Pos. 35)

"But it was not in plain language. I can read it, but I have to read it three or four times to understand it, or ask
someone." (IP04_76_male_Pos. 39)

Accordingly, participants formulated clear ideas for accessible information formats. In addition to sign language
videos and short explanatory videos, they mentioned in-person presentations in deaf associations, exchange
formats, and peer multipliers. Such formats were valued not only because of their linguistic accessibility, but also
because they allow questions, repetition, and shared understanding.

"Ideally, my wish would be for the deaf association to hold a presentation about the ePA without time pressure, so
that we can ask questions, have it explained, internalize it, and understand it." (IP04_76_male_Pos. 81)

Anticipated barriers to use and support needs

Because the ePA was hardly being actively used by participants at the time of data collection, many statements
referred to anticipated usage situations and to experiences with comparable digital health information. The
expected barriers were linguistic, technical, and informational. Concerns about not sufficiently understanding
medical terminology, findings, or system notifications were particularly prominent. Participants wanted the ePA
not only to display technical language, but to explain it in an understandable way.

"I myself do not want to look up the technical terms; it would be nice if they were explained directly. A text that is
easy to understand would also be nice." (IP01_47_female_Pos. 85)

Noteworthy in this context was the pragmatic use of digital tools to ensure understanding. Individual participants
reported converting medical texts into more understandable language with the help of search engines or AI
applications. Such strategies were experienced as helpful, but at the same time point to a gap in institutional
health communication: comprehensibility was partly shifted onto users themselves.

"Sometimes when I do not understand it, I copy the text and paste it into ChatGPT, and it writes it out for me in an
easy-to-understand way. Then I understand it." (IP02_39_male_Pos. 47)

Technical and informational uncertainties mainly concerned access to the ePA, login credentials, activation,
permission management, and specific steps of use. These uncertainties could not be reduced to a lack of affinity
for technology. Even digitally experienced participants needed information about what exactly the ePA is, how it is
used, and what control users have over content and access.
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"Well, I have the insurance card, but what do I do with it now, or is that already the ePA, or how do I get digital access
to it? Um, I do not know any of that. How would I?" (IP09_59_male_Pos. 46)

The need for support was therefore not understood merely as technical support. Participants wanted
knowledgeable, multi-channel support with sign language competence that answers questions about the ePA in
an understandable way and enables direct communication. Direct communication in sign language was also
described as a matter of privacy, because ePA-related concerns involve sensitive health information and should
not always have to be mediated through third parties.

"My wish would be for support to be able to sign." (IP02_39_male_Pos. 141)

"Yes, exactly, because these are my private matters and the interpreter does not need to know everything. Then you
have to explain everything and explain it again - direct communication would be good." (IP01_47_female_Pos. 95–
99)

Figure 2. Analytical main categories linking information about the ePA and related information needs with
anticipated barriers to use and support needs (Coding tree).

Opportunities and risks of the ePA

The ePA was not rejected in principle. Rather, a conditional willingness to use it became apparent: participants
saw concrete opportunities, but linked meaningful use to prerequisites such as comprehensibility, control, data
protection, and accessible support. The potential to relieve communication in healthcare emerged as a central
opportunity. If physicians could already view relevant information, patients would not have to repeatedly explain
their medical history. For people with hearing impairments, this potential carried particular weight because each
new anamnesis can create additional communicative effort.

"Sometimes it is exhausting to tell other doctors exactly the same thing. For the doctors, everything important is then
written there." (IP03_64_male_Pos. 65)

"The advantage would of course be that the doctor can read it himself and that the doctors can send it to each other.
Then you do not have to tell everything all over again." (IP01_47_female_Pos. 113)

In addition, the ePA was understood as a way to gain an overview of diagnoses, medications, previous
treatments, and medical events. From the participants' perspective, this "common thread" could strengthen their
own orientation and help them understand information or detect errors. A specific opportunity also consisted in
making hearing status and communication needs visible. If medical staff knew before or at the beginning of an
encounter that a person is deaf or hearing-impaired and which form of communication is needed,
misunderstandings and discussions could be reduced.

"If the doctor can read that the person is deaf and needs an interpreter, that could save some discussions."
(IP02_39_male_Pos. 139)

The opportunities were accompanied by pronounced concerns. Data protection, access rights, and the unwanted
visibility of sensitive health information were at the forefront. Participants distinguished between understandable
access by treating physicians and problematic access by other actors, such as health insurance funds or

Page 10/22



specialist disciplines not involved in their care. Data protection was thus not formulated as a blanket rejection of
digital records, but as a condition for trust.

"The doctors are okay, but the health insurance fund is not. I do not know what their goal is." (IP01_47_female_Pos.
122)

"What I wish for is that I am allowed to decide who can see my things and who cannot. I want to decide that. That is
my self-determination." (IP09_59_male_Pos. 64)

Individual findings deepened these data-related concerns qualitatively. It was pointed out that health data can
also be historically burdened for deaf people, for example against the background of persecution and forced
sterilization under National Socialism. Here, fear of data did not appear only as a technical data protection
concern, but as a historically and collectively framed concern about control, categorization, and discrimination.

"The transparency, and for deaf people in the Nazi era [...] data, such survey data, also led to deaf people being
persecuted." (IP0959_male_Pos. 72)

Further risks concerned the possible influence on independent second opinions as well as incorrect or
undiscussed entries in the record. The ePA could make such entries visible and thus enable correction, but at the
same time it could also lead to problematic attributions being passed on more easily. This ambivalence was
particularly relevant against the background of reported experiences with diagnostic misattributions and findings
that had not been sufficiently explained.

Requirements for an accessible and user-friendly ePA

From the barriers and potentials described above, the central requirement that emerged was not a single
additional service, but a modular accessibility concept. Participants wanted sign language videos, subtitles,
simple or plain language, explanations of technical terms, visual customization options, documentable
communication needs, and support with sign language competence. Individualizability was crucial: in the
material, people with hearing impairments did not appear as a homogeneous user group, but differed in terms of
language biography, sign language preferences, written-language skills, affinity for technology, and support
needs.

"It would be important to see the subtitles and the sign language videos at the same time, because sometimes you
do not understand the sign and then look at the subtitles." (IP01_47_female_Pos. 132)

"I believe we cannot get around sign language videos." (IP06_52_female_Pos. 50)

Subtitles and understandable written language were described not as substitutes for sign language, but as
complementary forms of access. Conversely, sign language videos were not equally central for all participants. It
was precisely this heterogeneity that led to the demand for options. Users should be able to decide for
themselves whether they use information in standard language, plain language, with explanations of technical
terms, subtitles, sign language videos, or in a combination of these formats.

"I would most like to be able to choose whether I want the text in plain language or an explanation of the technical
terms." (IP01_47_female_Pos. 87)
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"If it could run in parallel, so I have the written text and I have a video and I can then decide whether I choose this or
that, that would be cool. Because deaf people are different." (IP10_44_female_Pos. 119)

The documentation of hearing status and communication needs was understood both as a function of the ePA
and as a prerequisite for better care. Such information could prepare medical staff, reduce communication
breakdowns, and at the same time support a personalized presentation of the ePA. The requirement for the ePA
is thus directly linked to the communication barriers reported in healthcare.

"I would wish for the record to state that one is deaf." (IP02_39_male_Pos. 139)

For support, participants called for a permanent, quality-assured structure. Sign language competence should not
be available only selectively or by chance, but should be reliably integrated into support services. At the same
time, participants pointed to the need for linguistic quality assurance, because sign language varies regionally
and individually and not every translation is automatically understandable.

"My wish would be for support to be able to sign. For the companies to teach their employees this and to do so
repeatedly, not just once." (IP02_39_male_Pos. 141)

Figure 3. Analytical main categories describing perceived opportunities and risks of the ePA and requirements for
its accessible and user-friendly implementation (Coding tree).

Discussion
This study is, to our knowledge, the first to examine how deaf and hard-of-hearing sign language users
experience, interpret and formulate requirements for a national patient-facing electronic health record
infrastructure. Its central finding is that the ePA represents a double promise: it may reduce communicative
burdens and strengthen patient autonomy, but it may also reproduce or amplify existing linguistic, informational
and data-related barriers. Which side of this promise is realised depends less on individual digital capability than
on the accessibility, governance and communicative design of the infrastructure.

Our findings on communication barriers align with and extend evidence showing that sign language interpreting
is essential for safe care, while also creating structural dependence when understanding relies on third-party
mediation. Substitute strategies such as writing, lip-reading or digital tools can enable care encounters, but
remain fragile and context-dependent, and family interpreting is an ethically ambivalent stop-gap, especially in
sensitive situations [1–3]. Our contribution is to locate these barriers in institutional and policy structures rather
than individual communicative limitations [6, 34, 35], and to show that interpreting is not simply available or
unavailable: its quality, mode and appropriateness vary by situation. Participants preferred on-site interpreting for
complex or emotionally charged encounters, while remote or written strategies could be acceptable for routine
contacts, reflecting documented situational preferences and the partial substitutability of video remote
interpreting [36–38]. The discomfort of being addressed through the interpreter rather than directly as the patient
illustrates the interactional consequences of structural dependence. Against this baseline of mediated and
unevenly accessible communication, participants evaluated the ePA as an infrastructure that might reduce
communicative burden, but could also reproduce it if not designed accessibly. Evidence from Germany that DHH
patients avoid healthcare encounters underscores the urgency of this issue [7].
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Participants saw genuine potential for the ePA to reduce communicative burden by avoiding repeated anamnesis,
providing a “common thread” across diagnoses, medications and treatment history, and making hearing status
and communication needs visible before a care encounter. At the same time, they perceived the risk that the ePA
itself could become a new barrier if information about it does not reach DHH users or if its contents remain text-
heavy and jargon-laden. This finding cautions against a deficit interpretation of low engagement: participants’
limited knowledge of the ePA did not reflect a general lack of digital capability, as DHH people are often
competent and early users of digital communication technologies [39, 40]. This creates an early-adopter paradox:
a group that may be highly experienced in using digital tools to overcome communication barriers can
nevertheless be excluded from a digital health infrastructure when that infrastructure is not designed around their
linguistic and informational needs. This aligns with the patient portal equity literature, which shows that digital
health tools can reproduce existing social gradients in uptake and use [16, 18]. Veinot et al.’s concept of
intervention-generated inequalities helps explain why even well-intentioned informatics interventions may benefit
already advantaged groups unless they are deliberately designed for equity [22, 41]. In this sense, the ePA’s opt-
out model may reduce enrolment barriers, but it does not automatically close the use gap. For DHH users, the
decisive question is therefore whether the national record is designed merely to be available, or whether it is
designed to be understandable, usable and actionable.

The requirement participants formulated was not a single feature but a menu of sign-language video, subtitles,
simple/easy language and jargon explanation, with genuine choice, and is often read as a matter of preference.
Our second- and third-theme findings show it is a matter of mechanism. Because much health knowledge is
acquired incidentally through spoken channels that are closed to signing deaf people, and because written
language is frequently a second language layered over a signed first language, dense clinical text imposes a real
comprehension load rather than a stylistic inconvenience [13, 42]. A record that only displays findings and
terminology thus reproduces the very information-environment deprivation that produces measured health-
knowledge gap. A record that explains jargon and offers signed and easy-language renderings intervenes on it.
That one participant already routes ePA-style text through a general-purpose language model to make it
comprehensible is a telling piece of evidence: the demand for explanation is not hypothetical, and users are
improvising the function the record fails to provide.

The heterogeneity participants described, differing across language biography, sign-language preference, written-
language competence and technical affinity, is why a single “deaf-friendly” feature cannot suffice, and why
individualisability, not a fixed accommodation, is the operative requirement. This aligns with the formats
catalogued for digital health communication with deaf people [43] and with a universal-design logic in which
subtitles and comprehensible text complement rather than replace sign language. The burden-of-treatment
framework sharpens what is at stake: patients already carry substantial work to manage health and navigate
systems, and interventions that add workload erode adherence and outcomes through cumulative complexity [44,
45]. The ePA’s central appeal to participants, not having to reconstruct their history at every contact, is precisely a
reduction of this burden; an inaccessible ePA inverts the promise, adding the work of decoding text, chasing
support and managing access on top of the communicative labour DHH patients already perform. Two elements
distinguish the requirement from a generic accessibility checklist: sign-language-competent, multichannel
support as part of the design, and as a privacy matter that should not always be routed through third parties; and
documentation of hearing status and communication need as a record function that feeds back into the Theme-1
barriers. Deriving these requirements from users rather than for them reflects the participatory-design principle
that has become standard in disability research [46], and yields a user-grounded specification for a national EHR
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that the prior literature, concerned with clinicians documenting hearing status [47] or with adjacent digital objects
[9, 48], does not provide.

Participants did not reject digital records wholesale; they made trust a condition, and, crucially, a differentiated
one, distinguishing legitimate access by treating clinicians from problematic access by insurers or uninvolved
parties. This is not idiosyncratic. German patients want granular control over who sees their record: a majority
endorse being able to selectively withhold ePA data even from treating physicians, and this need for data
sovereignty is more pronounced among those who know the ePA better [26]. Evidence that a differentiated,
recipient-sensitive stance towards data access is a general feature of the population, not a peculiarity of our
sample. Typologies of EHR adopters likewise organise around privacy posture rather than a simple accept/reject
axis [49]. For DHH people a further layer deepens the concern beyond the technical. Health data on deaf people
are historically implicated in persecution: the “Law for the Prevention of Hereditarily Diseased Offspring” (14 July
1933) underpinned the forced sterilisation of disabled people, deaf people among them, and the eugenic
targeting of the deaf community is documented in the historical scholarship [50]. That patient records were
themselves instruments of this ideology is not incidental to a discussion of digital records [51], and the concern is
not merely historical: wariness about genetic categorisation and discrimination persists in the deaf community
[52, 53], where even health-education materials must be built bilingually and with community involvement to be
trusted and understood [54]. Data-protection design is thus not a generic requirement here but one charged with
a collective memory that a national record must take seriously to earn trust. We keep this strand proportionate: it
qualifies the trust condition rather than displacing the access-and-self-determination core.

The preceding points converge on a single reading: acceptance of the ePA turns on communicative self-
determination. Opportunities, risks and design requirements are all expressions of the same demand: that DHH
users be enabled to understand health information, control who sees it, and deploy it on their own terms.
Technology-acceptance research would predict adoption from perceived usefulness and ease of use [55, 56]; our
findings suggest that for this group both hinge on accessibility, so that the standard acceptance predictors are
themselves downstream of whether the record is designed for signed and plain-language access. Self-
determination is the category under which opportunities, risks and requirements cohere, and from which the
implications follow.

Implications for practice and policy

The findings translate into implications at three levels: the design of the record itself, the governance that must
mandate that design, and the research still needed. Because the study is formative and the sample small, we
frame these as directions warranting action and evaluation rather than validated solutions; their strength is that
each is anchored in a specific finding and, at the policy level, in an existing obligation.

At the point of use, the findings specify what an accessible ePA must contain rather than merely suggest that it
should be “deaf-friendly.” First, a choice of information formats bound to the content it explains: sign-language
video for key documents and findings, subtitling for any video, plain and easy-language renderings of clinical text,
and jargon explanation available on demand rather than assumed. That participants already improvise this
function with general-purpose language models shows both the demand and a design pattern: an integrated
“explain this” affordance is a concrete, buildable feature, not an aspiration. Second, a structured, patient-
controlled field for hearing status and communication need, which interpreting mode, whether an interpreter must
be booked, so that the record actively reduces the barrier by signalling the need before a contact rather than
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leaving the patient to renegotiate it each time. Third, support that is itself accessible: sign-language-competent,
multichannel and reachable without routing sensitive health matters through a third party, since the support
channel is otherwise a new privacy barrier in place of the old communication one. Because the group is
heterogeneous, these are user-selectable options, not a fixed default; individualisability is the design principle, not
an add-on to it.

The barriers documented in this study are unlikely to be resolved through voluntary good practice at the level of
individual applications alone. Rather, the requirements formulated by participants indicate that accessibility must
be structurally embedded in the governance, technical specification and implementation of the ePA. For the
gematik and other actors responsible for ePA specifications, this means that minimum standards for accessible
information, navigation, authentication, consent management and access control should be centrally defined and
integrated into approval, testing and certification processes. Otherwise, accessibility may become fragmented
across different insurer applications, leaving users without a reliable standard. Statutory health insurance funds
and app providers should translate these standards into accessible front-end services, including information in
German Sign Language, subtitles, plain language, jargon-free explanations of medical and technical terms and
accessible support structures. Healthcare providers, too, cannot assume that the ePA is self-explanatory; they
should address patients’ information needs, communication preferences and concerns about data control where
the ePA becomes relevant in care. For policymakers and regulators, the findings imply that accessibility should be
operationalised through clear requirements, user testing with DHH people, transparent complaint pathways and
continuous monitoring. Sustained involvement of DHH users and their organisations in specification, testing and
evaluation is essential to ensure that accessibility is not only formally provided but practically usable in everyday
care.

Three gaps follow directly from the study’s formative design. First, the present findings concern anticipated use;
once the ePA is in real use, the same questions should be put to actual use behaviour and to usability testing of
signed and plain-language renderings with DHH users. Second, the requirements identified here are candidates
for co-design and evaluation. Building the format-choice and communication-need features with deaf users and
testing whether they measurably narrow the knowledge and access gaps, rather than assuming they will. Third,
the equity mechanism should be monitored directly: because a national record can generate intervention-
generated inequalities [22] uptake and use among DHH users should be tracked as an explicit equity indicator of
the rollout, not inferred from aggregate adoption figures that average the disadvantage away.

Strengths and limitations
The study’s strengths are its timing, capturing expectations at the moment of the opt-out rollout before use is
entrenched, and a deliberately heterogeneous sample that surfaces the very diversity that grounds the modularity
requirement. Several limitations bound the claims. The sample is small (N = 10) and self-selected, and
participants who engage with a study on the ePA may not represent those hardest to reach. The sample size
must, however, be read against the considerable effort each case required: interviews with deaf participants were
conducted with professional sign language interpretation, and all interviews were transcribed verbatim, with
interpreted passages rendered into written German for analysis. Each individual account therefore entailed a
substantial investment of resources. Because the ePA was scarcely in active use, much of the evidence concerns
anticipated rather than realised use; this is appropriate for a formative study but should be revisited once use is
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established. Findings are specific to the German-speaking context and its legal frame and are not
straightforwardly transferable to other systems.

Conclusion
For deaf and hard-of-hearing people, the ePA could relieve precisely the communicative burdens that make
healthcare effortful and dependent on others, or it could add another barrier of language, technology and data
protection. Which of these it becomes is not determined by users’ capabilities: a group that adopts accessible
digital tools early will use an accessible record, and will not use an inaccessible one. The determinant is whether
the record is designed and governed to support communicative self-determination: comprehensible information,
controllable access, and a genuine choice of formats. An accessible ePA would therefore not merely be
reachable; it would actively enable its users to understand, control and deploy their health information on their
own terms.

Declarations
Ethics approval and consent to participate

This study was conducted in accordance with the principles of the Declaration of Helsinki. It involved human
participants and was approved by the Ethics Committee of Charité – Universitätsmedizin Berlin (Reference ID:
EA1/333/24). All participants received written and/or accessible information about the study purpose,
procedures, voluntary participation, data protection and their right to withdraw at any time. Informed consent was
obtained from all participants prior to participation.

Consent for publication

Not applicable. The manuscript does not contain any identifiable individual person’s data. Interview quotations
are anonymized.

Availability of data and materials

The datasets generated and analysed during the current study are not publicly available due to data protection
requirements and the potentially identifying nature of qualitative interview transcripts, particularly in a small and
specific participant group. Anonymized excerpts relevant to the findings are included in this article. Further
information may be available from the corresponding author on reasonable request and subject to ethical and
legal restrictions.

Competing interests

The authors declare that they have no competing interests.

Funding

This study was supported by the Innovation Committee at the Federal Joint Committee (Innovation Fund; grant
number 01VSF24032). The funder had no role in the design of this sub-study, data collection, analysis,
interpretation of data, or writing of the manuscript.

Page 16/22



Authors’ contributions

SM conceptualized the study, contributed to the methodological design, analysed and interpreted the data, and
drafted the manuscript. RD contributed to the conceptualization of the study, the methodological design, data
analysis and interpretation, and drafting of the manuscript. JS conducted the data collection and contributed to
the interpretation of the findings and revision of the manuscript. MM contributed to the interpretation of the
findings and critically revised the manuscript for important intellectual content. GB contributed to the
development of the manuscript, interpretation of the findings and critical revision of the manuscript. SG
contributed to the development of the manuscript, interpretation of the findings and critical revision of the
manuscript. LS contributed to the development of the manuscript, interpretation of the findings and critical
revision of the manuscript. SSp contributed to the development of the manuscript, interpretation of the findings
and critical revision of the manuscript. FM contributed to the conceptualization of the study, the methodological
design, data analysis and interpretation, and drafting of the manuscript. All authors read and approved the final
manuscript.

Acknowledgements

The authors thank all participants for sharing their experiences and perspectives. 

Authors’ information

Not applicable.

References
1. Iezzoni LI, O'Day BL, Killeen M, Harker H. Communicating about health care: observations from persons who

are deaf or hard of hearing. Ann Intern Med. 2004;140(5):356–62. 10.7326/0003-4819-140-5-200403020-
00011.

2. Steinberg AG, Wiggins EA, Barmada CH, Sullivan VJ. Deaf women: experiences and perceptions of healthcare
system access. J Womens Health (Larchmt). 2002;11(8):729–41. 10.1089/15409990260363689.

3. James TG, Coady KA, Stacciarini JR, McKee MM, Phillips DG, Maruca D, et al. They're not willing to
accommodate Deaf patients’: communication experiences of Deaf American Sign Language users in the
emergency department. Qual Health Res. 2022;32(1):48–63. 10.1177/10497323211046238.

4. James TG, Sullivan MK, McKee MM, Rotoli J, Maruca D, Stachowiak R, et al. Emergency department patient-
centred care perspectives from deaf and hard-of-hearing patients. Health Expect. 2023;26(6):2374–86.
10.1111/hex.13842.

5. Pratte MM, Brodeur M, Perron ME, Hudon C. Access to healthcare services for the Deaf: a scoping review of
reviews. Health Expect. 2026;29:e70554. 10.1111/hex.70554.

6. McKee M, James TG, Helm KVT, Marzolf B, Chung DH, Williams J, et al. Reframing our health care system for
patients with hearing loss. J Speech Lang Hear Res. 2022;65(10):3633–45. 10.1044/2022_JSLHR-22-00052.

7. Rannefeld J, O'Sullivan JL, Kuhlmey A, Gassmann M, Blüher S. Deaf and hard-of-hearing patients are
unsatisfied with and avoid German health care: results from an online survey in German Sign Language. BMC
Public Health. 2023;23:2026. 10.1186/s12889-023-16924-w.

Page 17/22



8. McKee MM, Paasche-Orlow MK, Winters PC, Fiscella K, Zazove P, Sen A, et al. Assessing health literacy in
deaf American Sign Language users. J Health Commun. 2015;20(Suppl 2):92–100.
10.1080/10810730.2015.1066468.

9. Kushalnagar P, Naturale J, Paludneviciene R, Smith SR, Werfel E, Doolittle R, et al. Health websites:
accessibility and usability for American Sign Language users. Health Commun. 2015;30(8):830–7.
10.1080/10410236.2013.853226.

10. Pollard RQ, Dean RK, O'Hearn A, Haynes SL. Adapting health education material for deaf audiences. Rehabil
Psychol. 2009;54(2):232–8. 10.1037/a0015772.

11. Pollard RQ, Barnett S. Health-related vocabulary knowledge among deaf adults. Rehabil Psychol.
2009;54(2):182–5. 10.1037/a0015771.

12. Eisenwort B, Willnauer R, Mally B, Holzinger D. Selbsteinschätzung und Wünsche gehörloser Erwachsener in
Österreich bezüglich ihrer Schriftsprachkompetenz [Self-assessment and wishes regarding written language
competence of deaf adults in Austria]. Folia Phoniatr Logop. 2003;55(5):260–6. 10.1159/000072156.

13. Smith SR, Samar VJ. Dimensions of Deaf/Hard-of-Hearing and hearing adolescents' health literacy and
health knowledge. J Health Commun. 2016;21(Suppl 2):141–54. 10.1080/10810730.2016.1179368.

14. Smith SR, Kushalnagar P, Hauser PC. Deaf adolescents' learning of cardiovascular health information:
sources and access challenges. J Deaf Stud Deaf Educ. 2015;20(4):408–18. 10.1093/deafed/env021.

15. Tang PC, Ash JS, Bates DW, Overhage JM, Sands DZ. Personal health records: definitions, benefits, and
strategies for overcoming barriers to adoption. J Am Med Inf Assoc. 2006;13(2):121–6.
10.1197/jamia.M2025.

16. Ancker JS, Barrón Y, Rockoff ML, Hauser D, Pichardo M, Szerencsy A, et al. Use of an electronic patient portal
among disadvantaged populations. J Gen Intern Med. 2011;26(10):1117–23. 10.1007/s11606-011-1749-y.

17. Sarkar U, Karter AJ, Liu JY, Adler NE, Nguyen R, López A, et al. Social disparities in internet patient portal use
in diabetes: evidence that the digital divide extends beyond access. J Am Med Inf Assoc. 2011;18(3):318–
21. 10.1136/jamia.2010.006015.

18. Graetz I, Gordon N, Fung V, Hamity C, Reed ME. The digital divide and patient portals: internet access
explained differences in patient portal use for secure messaging by age, race, and income. Med Care.
2016;54(8):772–9. 10.1097/MLR.0000000000000560.

19. Sakaguchi-Tang DK, Bosold AL, Choi YK, Turner AM. Patient portal use and experience among older adults:
systematic review. JMIR Med Inf. 2017;5(4):e38. 10.2196/medinform.8092.

20. Coughlin SS, Stewart JL, Young L, Heboyan V, De Leo G. Health literacy and patient web portals. Int J Med Inf.
2018;113:43–8. 10.1016/j.ijmedinf.2018.02.009.

21. Grossman LV, Masterson Creber RM, Benda NC, Wright D, Vawdrey DK, Ancker JS. Interventions to increase
patient portal use in vulnerable populations: a systematic review. J Am Med Inf Assoc. 2019;26(8–9):855–
70. 10.1093/jamia/ocz023.

22. Veinot TC, Mitchell H, Ancker JS. Good intentions are not enough: how informatics interventions can worsen
inequality. J Am Med Inf Assoc. 2018;25(8):1080–8. 10.1093/jamia/ocy052.

23. Bundesministerium für Gesundheit. Die elektronische Patientenakte (ePA) für alle.
https://www.bundesgesundheitsministerium.de/themen/digitalisierung/elektronische-patientenakte/epa-
fuer-alle. Accessed 10 Aug 2026.

Page 18/22



24. Der Bundesbeauftragte für den Datenschutz und die Informationsfreiheit. Die elektronische Patientenakte
(ePA).
https://www.bfdi.bund.de/DE/Buerger/Inhalte/GesundheitSoziales/eHealth/elektronischePatientenakte.html.
Accessed 10 Aug 2026.

25. Bundesministerium für Gesundheit. Fragen und Antworten zum Digital-Gesetz.
https://www.bundesgesundheitsministerium.de/ministerium/gesetze-und-verordnungen/guv-20-lp/digig/faq-
digital-gesetz. Accessed 10 Aug 2026.

26. von Baron M, Watzlaw-Schmidt U, Lehmann T, et al. Patientengruppenspezifische Datenhoheitsbedürfnisse
und Akzeptanz der elektronischen Patientenakte. Bundesgesundheitsbl. 2022;65:1197–203.
10.1007/s00103-022-03589-w.

27. Kus K, Kajüter P, Arlinghaus T, et al. Die elektronische Patientenakte als zentraler Bestandteil der digitalen
Transformation im deutschen Gesundheitswesen - eine Analyse von Akzeptanzfaktoren aus Patientensicht.
HMD. 2022;59:1577–93. 10.1365/s40702-022-00921-5.

28. Haug S, Altenbuchner A, Weber K. Elektronische Patientenakte und Freigabe von Gesundheitsdaten. Paediatr
Paedolog. 2024;59:310–5. 10.1007/s00608-024-01237-x.

29. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item
checklist for interviews and focus groups. Int J Qual Health Care. 2007;19(6):349–57.
10.1093/intqhc/mzm042.

30. Etikan I, Musa SA, Alkassim RS. Comparison of convenience sampling and purposive sampling. Am J Theor
Appl Stat. 2016;5(1):1–4.

31. Robinson RS. Purposive sampling. In: Michalos AC, editor. Encyclopedia of Quality of Life and Well-Being
Research. Dordrecht: Springer; 2014. pp. 5243–5. 10.1007/978-94-007-0753-5_2337.

32. Kuckartz U. Qualitative Inhaltsanalyse: Methoden, Praxis, Computerunterstützung. 4th ed. Weinheim: Beltz
Juventa; 2018.

33. Hennink MM, Kaiser BN, Marconi VC. Code saturation versus meaning saturation: how many interviews are
enough? Qual Health Res. 2017;27(4):591–608. 10.1177/1049732316665344.

34. Hall SM, Ballard M, Watson A, Couperus K, Anderson T, Gardner E, et al. Beyond accommodation: institutional
and policy drivers of healthcare equity for signing deaf adults. BMC Health Serv Res. 2026;26:968.
10.1186/s12913-026-14885-5.

35. Jacob SA, Palanisamy UD, Napier J, Verstegen D, Dhanoa A, Chong EYC. Health care needs of Deaf signers:
the case for culturally competent health care providers. Acad Med. 2022;97(3):335–40.
10.1097/ACM.0000000000004181.

36. Yabe M. Healthcare providers' and deaf patients' interpreting preferences for critical care and non-critical
care: video remote interpreting. Disabil Health J. 2020;13(2):100870. 10.1016/j.dhjo.2019.100870.

37. Yet AXJ, Hapuhinne V, Eu W, Chong EY, Palanisamy UD. Communication methods between physicians and
Deaf patients: a scoping review. Patient Educ Couns. 2022;105(9):2841–9. 10.1016/j.pec.2022.05.001.

38. Rivas Velarde M, Jagoe C, Cuculick J. Video relay interpretation and overcoming barriers in health care for
Deaf users: scoping review. J Med Internet Res. 2022;24(6):e32439. 10.2196/32439.

39. Maiorana-Basas M, Pagliaro CM. Technology use among adults who are deaf and hard of hearing: a national
survey. J Deaf Stud Deaf Educ. 2014;19(3):400–10. 10.1093/deafed/enu005.

Page 19/22



40. Singleton JL, Remillard ET, Mitzner TL, Rogers WA. Everyday technology use among older deaf adults. Disabil
Rehabil Assist Technol. 2019;14(4):325–32. 10.1080/17483107.2018.1447609.

41. Krukowski RA, Ross KM, Western MJ, et al. Digital health interventions for all? Examining inclusivity across
all stages of the digital health intervention research process. Trials. 2024;25:98. 10.1186/s13063-024-07937-
w.

42. McKee MM, Plegue M, Champlin S, Hill J, Panko T, Buis LR, et al. Predictors of health literacy among Deaf
American Sign Language users. Patient Educ Couns. 2026;142:109348. 10.1016/j.pec.2025.109348.

43. Tan TH, Lim ZC, Palanisamy UD, Selvaraj A, Appalasamy JR. Digital health communication for Deaf
individuals: scoping review of technologies, strategies, and outcomes. JMIR Med Inf. 2026;14:e81358.
10.2196/81358.

44. Shippee ND, Shah ND, May CR, Mair FS, Montori VM. Cumulative complexity: a functional, patient-centered
model of patient complexity can improve research and practice. J Clin Epidemiol. 2012;65(10):1041–51.
10.1016/j.jclinepi.2012.05.005.

45. Spencer-Bonilla G, Quiñones AR, Montori VM, et al. Assessing the burden of treatment. J Gen Intern Med.
2017;32:1141–5. 10.1007/s11606-017-4117-8.

46. Hogan A, Jain NR, Peiris-John R, Ameratunga S. Disabled people say ‘Nothing about us without us’. Clin
Teach. 2020;17(1):70–5. 10.1111/tct.13022.

47. James TG, Sullivan MK, Butler JD, McKee MM. Promoting health equity for deaf patients through the
electronic health record. J Am Med Inf Assoc. 2022;29(1):213–6. 10.1093/jamia/ocab239.

48. Liu AW, Yi SJ, Chari DA. Telehealth utilization and perceptions among deaf or hard of hearing adults: a cross-
sectional analysis of the HINTS6 national dataset. Am J Otolaryngol. 2025;46(5):104716.
10.1016/j.amjoto.2025.104716.

49. Cherif E, Mzoughi M. Electronic health record adopters: a typology based on patients' privacy concerns and
perceived benefits. Public Health. 2022;207:46–53. 10.1016/j.puhe.2022.03.010.

50. Moores DF. Eugenics revisited: heredity deafness and genetic technology. Am Ann Deaf. 1994;139(4):393.
10.1353/aad.2012.0351.

51. de Ruiter HP, Breznik M. The banality of data: patient records, nursing, and ideology. Creat Nurs.
2024;30(3):245–55. 10.1177/10784535241277856.

52. Middleton A, Hewison J, Mueller RF. Attitudes of deaf adults toward genetic testing for hereditary deafness.
Am J Hum Genet. 1998;63(4):1175–80. 10.1086/302060.

53. Houtz C, Mueller R. Disability, genetic counseling, and medical education: from eugenics to anti-ableism.
Annu Rev Genomics Hum Genet. 2025;26(1):351–73. 10.1146/annurev-genom-022024-010951.

54. Boudreault P, Wolfson A, Berman B, Venne VL, Sinsheimer JS, Palmer C. Bilingual cancer genetic education
modules for the Deaf community: development and evaluation of the online video material. J Genet Couns.
2018;27(2):457–69. 10.1007/s10897-017-0188-2.

55. Or CK, Karsh BT. A systematic review of patient acceptance of consumer health information technology. J
Am Med Inf Assoc. 2009;16(4):550–60. 10.1197/jamia.M2888.

56. Rahimi B, Nadri H, Lotfnezhad Afshar H, Timpka T. A systematic review of the Technology Acceptance Model
in health informatics. Appl Clin Inf. 2018;9(3):604–34. 10.1055/s-0038-1668091.

Figures
Page 20/22



Figure 1

Analytical main categories describing access to and use of the healthcare system from the perspective of deaf
and hard-of-hearing participants (Coding tree).

Figure 2
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Analytical main categories linking information about the ePA and related information needs with anticipated
barriers to use and support needs (Coding tree).

Figure 3

Analytical main categories describing perceived opportunities and risks of the ePA and requirements for its
accessible and user-friendly implementation (Coding tree).
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