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Abstract

This paper examines the barriers to involving hospitalised older adults in co-design for digital
health innovation. It draws on ZenctuaryVR+, a research project funded by the Hungarian Na-
tional Research, Development and Innovation Office (NKFIH), in which a nature-based virtual
reality (VR) application supporting the wellbeing of older adults in long-term hospital care is
co-designed together with patients and healthcare professionals and will subsequently be eval-
uated in a longitudinal randomised controlled trial (RCT). Applying the Nonadoption, Aban-
donment, Scale-up, Spread and Sustainability (NASSS) framework (Greenhalgh et al., 2017), we
deliberately treat co-design itself, rather than the VR system it produces, as the innovation un-
der analysis. Across four domains (technology, adopter system, organisation, and wider context)
we identify compounding complexity arising from grant-funding constraints, ethical approval
processes, hospital institutional structures, and ageist imaginaries embedded in gerontechnology
design. Offered as a structured case study reflection based on seven interviews, two observation
sessions and three co-design workshops, the paper argues that co-design in this context is not
simply difficult but structurally complex in ways that resist disaggregation, and it draws practical
implications for participatory VR research with hospitalised older adults.

1. Introduction

ZenctuaryVR+ is a digital health research project funded by the Hungarian National Research,
Development and Innovation Office (NKFIH) under the HU-rizont programme, in which a na-
ture-based virtual reality (VR) application supporting the wellbeing of older adults in long-term
hospital care is co-designed together with hospitalised patients and healthcare professionals, and
will subsequently be evaluated in a longitudinal randomised controlled trial (RCT). In this short
paper we use ZenctuaryVR+ as a case study to identify the barriers of involving hospitalised
older adults in a co-design process for digital health innovation. Our motivation is to point out
that the bottleneck to effective VR health technology is often not the technology itself but the
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participatory design processes, or the lack of them, that determine whether a system reflects the
actual needs, contexts of its intended users.

Our own position within the broader field of digital health innovation is a feminist posthuman
one, drawing on what Manchester and Willatt (2024) describe as care-full co-design: an approach
that attends to relationality, dependency and embodied vulnerability in design encounters, and
that treats the affective and material conditions of participation as findings in their own right. Two
further concepts structure our analysis. First, we understand digital health innovation as an as-
semblage (DeLanda, 2016): a heterogeneous whole in which policies, regulations, grant schemes,
institutional routines, devices and contributors’ motivations retain their autonomy while jointly
producing effects that none of them produces alone (Lievevrouw et al., 2022). Second, we draw
on Suchman’s (2007) notion of sociocultural configuration, as developed for ageing and technol-
ogy by Bischof and Jarke (2021), to describe how design processes configure people as particular
kinds of users, joining together the imaginaries and the materialities of technology. Involving vul-
nerable groups in such assemblages is particularly challenging, as their position, capacities and
motivations vary (Harrington et al., 2019); these two concepts allow us to trace that complexity
systematically rather than treating it as anecdotal.

The common starting point of gerontechnology design, rooted in deficit imaginaries of frail age-
ing bodies, does little to engage with the complex network of factors that mediate experiences of
ageing (Peine et al., 2021) such as multimorbidity, yet the RCT paradigm demands precisely this
kind of reduction: specifiable, measurable outcomes derived from stabilised design decisions. In
ZenctuaryVR+, the ambivalent relational dynamics of long-term hospital care, between older
adult patients experiencing learned helplessness and the personnel responsible for their care,
must be translated into design requirements for a VR and an RCT. This tension between the lived,
relational and affective realities of institutional care and the procedural demands of clinical eval-
uation is aimed to be understood through feminist posthuman approach (Manchester & Willatt,
2024). We aim to avoid reinforcing the dependencies that one-sidedly designed technologies can
create (Ostlund et al., 2015), and instead to configure the user and the context of use together
(Akrich, 1992).

2. Methodology: Identifying the barriers

This paper adopts a qualitative case study design centred on ZenctuaryVR+, in which co-design
functions as both the methodological approach and the innovation under scrutiny. It is offered
as a structured case study reflection: its contribution is analytic and cumulative without testing
a hypothesis, providing a systematic way of describing the barriers encountered in a completed
phase of work so that other teams undertaking participatory VR research with hospitalised older
adults can anticipate them.

Our analysis draws on Greenhalgh et al’s (2017) framework for theorising Nonadoption, Aban-
donment, and challenges to the Scale-up, Spread and Sustainability (NASSS) of health and care
technologies. Before justifying this move, it is important to note that the conventional boundary
between technology and methodology is less stable than it appears. Heidegger (1954/1977) ar-
gued that technology is not a category of object but a mode of revealing: a way of ordering and
disclosing the world that shapes what can be seen, said and done within it. Co-design, understood
this way, is technological: it discloses needs, configures who counts as a knower, and orders the

201



AGING & METHODOLOGY

conditions of participation. Our analytic move is to treat co-design as the innovation whose im-
plementability is in question. NASSS was developed for technology-supported health and care
programmes, and its domains address not only material artefacts but the programmes, value
propositions and institutional arrangements in which artefacts are embedded; Greenhalgh et al.
(2017) apply the framework to complex interventions and programmes rather than to devices
alone. Framing co-design as the unit of analysis therefore allows us to ask not only whether Zenc-
tuaryVR+ as a VR system can be implemented, but whether co-design as an innovation approach
is itself implementable within the structural constraints of an acute hospital setting with older
adults. When we refer to co-design as “the technology” in what follows, we use the term in this
NASSS-specific analytic sense. NASSS is also suited to analysing the assemblage of actors, arte-
facts and institutional structures surrounding a programme, and the sociocultural configurations,
including professional norms, power relations and cultural expectations, that determine whether
an innovation can take root in a given context.

Data are drawn from semi-structured interviews with older adult participants, clinical staff and
researchers (ethical approval no. BM/13742-3/2025) ; ethnographic observations of the clinical
environment; and co-design workshops conducted in 2025 employing specifically designed gen-
erative tools and scenario-based prototyping, in which older adults participated as co-designers.
Empirical data include seven interviews conducted between July and December 2025, field notes
from two observation sessions and artefacts produced across three co-design workshops, each
lasting approximately three hours. Analysis follows the four NASSS domains (technology, adop-
ter system, organisation and wider context), classifying each as simple, complicated or complex,
with particular attention to how complexity accumulates across domains simultaneously.

3. Results and discussion

3.1. The technology (co-design as the innovation under analysis)

While co-design was welcomed as the participatory logic supporting ZenctuaryVR+, its imple-
mentation was structurally conditioned: the project could only begin after a positively evaluated
grant proposal, and research ethical approval. These introduced procedural constraints that com-
plicated the democratic ambitions of co-design as an approach. This reflects a broader pattern
identified by Glasziou and Chalmers (2016), who argue that 85% of health research may be wast-
ed precisely because stakeholders, including patients, are excluded from the earliest stages where
research questions and designs are defined. Goldsmith et al. (2019) demonstrate that co-pro-
duction within RCT contexts is possible but requires deliberate negotiation, particularly around
eligibility criteria and analytic plans, where experiential knowledge must be be subordinated, but
combined with methodological requirements. Co-design methodology is well documented and
its steps are in principle specifiable: in that sense it is manageable. What makes it unmanageable
is not the method itself but the institutional context it surrounds. The RCT protocol defines the
research design without co-design could shape it previously, while the ethics approval restricts
who can be recruited, and grant timelines can also be limiting. Each of these is a property of
this project’s specific institutional setting, which is in accordance with Blandford et al’s (2018)
conclusion according to which traditional trial methodologies can render a participatory process
obsolete before evaluation is even complete. In the NASSS framing, co-design should start as
‘complicated’ and becomes ‘complex; but these categories point to the accumulation of pressures,
not a judgment about the method.
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3.2. The adopter system

The adopter system in ZenctuaryVR+ involved hospitalised older adults as co-designers, health-
care professionals who moved between roles as participants and facilitators, and researchers.
In our project the actual gatekeeping role fell not to clinicians but to care workers responsible
for physically transporting participants to the workshop space, a structural barrier Baines et al.
(2022) identify as recurring in digital health co-design. This shaped, but at times supported, our
participants’ involvement. Most co-design methods assume stable participants, yet hospitalised
older adults break these assumptions: because health status can change, consents require agree-
ment at each encounter, while the wards define available time. This reflects on Minogue et al.
(2018), as they argue that the absence of meaningful stakeholder involvement remains one of the
primary factors of avoidable research waste. One participant missed one of the three workshops
due to a medical intervention scheduled at short notice: this is the “unstable participant” prob-
lem which one cannot anticipate while planning the co-design protocol. Endter et al. (2021) also
warns that publicly funded user-centred innovation often reproduces deficit-oriented, paternal-
istic images of ageing, configuring older adults as manageable testers mobilised for market goals
rather than full co-decision-makers. Within our project participants came back with the support
of care workers but also because of the community dimension of the sessions: image elicitation,
painting and landscape building as group activities gave participation a sense of reward that was
independent of the technology, consistent with what Sanders and Stappers (2014) argue that gen-
erative tools can do. In NASSS terms the adopter system is unambiguously complex: the three
sub-groups moved between roles unpredictably, and the logistical, clinical and participatory di-
mensions of involvement were difficult to separate. Fluctuating health status did not significantly
disrupt our work, but this was a matter of circumstance: the structural vulnerability is real and
other projects working with this population should try to plan for it explicitly.

3.3. The organisation

The organisational domain is shaped by the hospital setting, which imposes institutional work
rhythms, professional hierarchies and regulatory constraints that are in tension with the partici-
patory logic of co-design. Ward logistics, ethics approval processes and the physical infrastructure
of care each added layers, that required ongoing adaptation. For us, this was most tangible in
the dependency on care workers to transport participants and the need to schedule workshops
around clinical routines. These are reported here as structural features of acute care that any par-
ticipatory project in a comparable setting will encounter. In assemblage terms (DeLanda, 2016),
the ward routines, the ethics timeline and its inflexibility, and the care worker gatekeeping role
each have their own institutional logic. These produce a systematic compression of participatory
time. Manchester and Willatt (2024) identify this as a core problem for care-full co-design: the
assemblages shaping the politics of design are not external obstacles but the medium in which the
work takes place. In NASSS terms the organisational domain is complex rather than merely com-
plicated: its constraints interacted with the adopter system and the regulatory context, generating
unpredictability that no advance planning could overcome.

3.4. The wider context (and the expectations of a grant scheme)

The project is funded by a major grant which shaped the co-design process. Beside factors in
3.1., concern here is different: it is about who gets to define the research problem. Rip and Schot
(2002) argue that involving end-users in the design of a funding application is important when
designing new services with new technologies, yet in these the research questions and method-
ological framework are fixed before the project begins, so co-design can only work when little
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shaping is possible. Health research co-design is structurally limiting (Slattery et al., 2020) and
this is a property of the funding. In Bischof and Jarke’s (2021) terms, the grant architecture is itself
a sociocultural configuration, because it positions researchers and funders as the definers of the
research problem and older adults as its objects, and it does this before any co-design encounter
has taken place (Willatt et al., 2024). Similarly, Endter et al. (2021) point out that publicly funded
innovation in ageing is routinely shaped by deficit imaginaries that frame older adults as a homo-
geneous group to be helped, which can be also applied to our project. To mitigate this, co-design
workshops with healthcare professionals as a second end-user group were conducted in advance
of the patient workshops (Bakk, 2024), ensuring that clinical constraints, therapeutic workflows
as well as the professional expertise could have been embedded into the concept.

3.5. Implications for VR research with hospitalised older adults

The barriers identified above have direct consequences for VR research with this population.
However less obviously, but our participants’ engagement was driven primarily by the communi-
ty dimension of the sessions and not necessarily by interest in VR itself, which suggests that the
social setting may be as important for adoption as the application content (McLeod Daphnis et
al., 2022). On the other hand, the low-tech generative tools used in the workshops (image elic-
itation, painting and landscape building) proved effective for eliciting design requirements for
an immersive application and did not require participants to become expert in the technology,
which can be a transferable practice for VR co-design with hospitalised older adults.

NASS? Key questions ZenctuaryVR+ assessment Cli{SSlﬁ-
Domain cation

How well-defined

Technology . NKFIH HU-rizont grant constraints, with
: and standardised . :
(co-designas | . professional workshops conducted prior to
. . is the technology? . .. Complex
the innovation /.. | patient workshops to embed clinical knowl-
under analysis) Fow adaptable is it edge before fieldwork began
to local contexts? '
Three sub-groups: hospitalised older adults
as co-designers, healthcare professionals
Who are the users | moving between roles as participants and
and what are their | facilitators, and care workers as logistical
Adopter system | characteristics, gatekeepers controlling physical accessto | Complex
motivations and the workshop space. The same seven older
relationships? women returned across all three workshops,

driven primarily by the community dimen-
sion rather than interest in VR.

Acute hospital setting imposes rigid ward
rhythms, professional hierarchies and
resource constraints. Physical access to the
designated workshop area depended on Complex
care worker availability, compressing ses-
sion time and making longitudinal co-de-
sign structurally difficult.

How do organisa-
tional structures,
resources enable
implementation?

Organisation
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NKFIH HU-rizont grant funding fixed the
research design prior to implementation,
What institutional, |leaving co-design to be tailored retrospec-
societal and policy | tively. Ageist imaginaries in gerontechnolo-
factors shape the gy and the dominance of the RCT paradigm
programme? in Hungarian health research further mar-
ginalise experiential knowledge and partici-
patory approaches.

Wider context Complex

Table 1: NASSS Framework Applied to ZenctuaryVR+: Four Key Domains
Note: Classification follows partially Greenhalgh et al. (2017).

4. Conclusion

In our paper we contextualized ZenctuaryVR+ and its co-design process in an acute hospital set-
ting with older adults. Across all four NASSS domains we found the same answer although not
because any single barrier is not too great to be overcome, but because funding constraints, ethics
limestones, hospital logistics and gerontechnology imaginaries pile up on each other. The practical
implication could be interpreted simply, but our main objective is to point out that participatory
processes need to be part of the grant application, because when a protocol is approved, it is hard
to tune. Throughout our process we encountered several positive accidents and a strong partner-
ship and support from our partner, however this cannot be considered as a reproducable process,
and in similar research projects these structural conditions can cause various complexities. We
offer this analysis as a resource for plannig teams, so they can anticipate what they are getting into.
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