Journal of Responsible Innovation

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/tjri20

Subtle voices, distant futures: a critical look at
conditions for patient involvement in Alzheimer’s
biomarker research and beyond
Karen Dam Nielsen & Marianne Boenink
To cite this article: Karen Dam Nielsen & Marianne Boenink (2020) Subtle voices, distant futures:
a critical look at conditions for patient involvement in Alzheimer’s biomarker research and beyond,
Journal of Responsible Innovation, 7:2, 170-192, DOI: 10.1080/23299460.2019.1676687
To link to this article: https://doi.org/10.1080/23299460.2019.1676687

© 2019 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 20 Oct 2019.

Submit your article to this journal

Article views: 727

View related articles

View Crossmark data

Citing articles: 4 View citing articles

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=tjri20

JOURNAL OF RESPONSIBLE INNOVATION
2020, VOL. 7, NO. 2, 170–192
https://doi.org/10.1080/23299460.2019.1676687

RESEARCH ARTICLE

Subtle voices, distant futures: a critical look at conditions for
patient involvement in Alzheimer’s biomarker research and
beyond
Karen Dam Nielsen and Marianne Boenink
Department of Philosophy, University of Twente, Enschede, Netherlands
ABSTRACT

ARTICLE HISTORY

Patient involvement is increasingly regarded a key part of
responsible innovation (RI) in biomedicine. The high expectations
to participation call not only for methodological experiments, but
also for critical analyses of the conditions and products of
participatory practices. Based on an experiment with involving
patients in Alzheimer’s disease biomarker research, we identify
and reﬂect on two key conditions in patient involvement that we
summarize as ‘subtle voices’ and ‘distant futures’. The former
refers to the hesitance and knowledge hierarchies that
participants may enact and/or experience; the latter refers to the
challenges of imagining elusive technologies and future practices,
not least in the light of an illness that fundamentally changes the
meaning of time. We argue that while our case may be
exceptionally challenging, it provides a valuable lens for
illuminating these key conditions that promotors and facilitators
of patient participation in, especially, early-stage innovation
processes should acknowledge and address.
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Introduction: towards a critical approach to participation in (biomedical) RI
Involving patients in biomedical research and innovation is, increasingly, becoming an
imperative (Boote, Wong, and Booth 2015; Rose 2014). Patient participation is promoted
as a pivotal component of ethically sound research, of clinical translation, and of ensuring
patient and public acceptance (or even democratic legitimacy) of emergent medical technologies, with a mixture of normative, substantive and instrumental arguments (Stirling
2008; see also Delgado, Kjølberg, and Wickson 2011; Dudley et al. 2015; Esmail, Moore,
and Rein 2015; Ives, Damery, and Redwod 2013; Snape et al. 2014). In research discourses
dedicated to responsible research and innovation (from here on just referred to as RI),
patient participation is promoted as a form of stakeholder engagement and public deliberation and, as such, as crucial for societal and ethical reﬂection in the shaping of emergent
biomedical technologies (e.g. Chalmers et al. 2014; Demers-Payette, Lehoux, and Daudelin
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2016). The call for patient participation is increasingly being institutionalized through
funding policies and other formative innovation frameworks (Buck et al. 2014) – often
with rather vague deﬁnitions of what participation is, besides being good or even indispensable (Rose 2014). One example of this formalization is the Dutch dementia research
program, Memorabel, which since 2013 has required researchers in dementia care, pathology and treatment, to involve patients and caregivers as so-called experiential experts
(ervaringsdeskundigen) (ZonMW 2013). Among the funded research ﬁelds are biomarker
research. This is a ﬁeld with bold promises attached, yet in most cases still a long way to
clinical application, and as we have experienced ﬁrst hand, in the context of patient participation, it is a ﬁeld that puts the ambitions and good intentions to a test.
This is not unique: (patient) participation in research and innovation seems to be a practically as well as theoretically troublesome endeavor, as evidenced by the many discussions
about methods and justiﬁcations that characterize the participation literature (for an overview, see for instance Domecq et al. 2014; Delgado, Kjølberg, and Wickson 2011; Chilvers
and Kearnes 2016). One of the challenges that is often mentioned concerns the facilitation
of participant voices and, not least in the context of healthcare, how to overcome lay-expert
divides and (other) classical hierarchies (Buck et al. 2014; Verhoeﬀ and Waarlo 2013;
Elberse 2012). Another core challenge concerns the possibilities for imagining futures
and how to evoke deliberations about emergent technologies in their early life, that is,
often long before the potential use is evident (Felt et al. 2008; Boenink, van Lente, and
Moors 2016; Lucivero, Swierstra, and Boenink 2011). Our work with facilitating patient
participation in Alzheimer’s disease (AD) biomarker research confronted us with both
challenges in ways that, we suggest, make the AD case a valuable magniﬁer for how
these challenges condition participation. In this paper, we describe the two challenges
more precisely as ‘subtle voices’ and ‘distant futures’ and demonstrate how the issues
they involve play out in the speciﬁc context. Furthermore, we reﬂect on their implications
in the broader context of RI, both methodologically and more fundamentally in relation to
the ‘participatory imperative’. Our starting point is that critical RI (Long and Blok 2017)
should strive for a responsible engagement with participation itself. We thereby also join
a recent, more general plea for supplementing the ‘marketplace of methods’ in patient
and public participation with a more critical-analytical approach (Chilvers and Kearnes
2016; see also Irwin, Jensen, and Jones 2012; Marres 2012; Nielsen and Langstrup 2018).
The paper is structured as follows. First, we sketch the speciﬁc biomarker research
project we engaged with and our vision of and early experiments with involving patients
in this project. We then unfold how the two overall conditions for patient involvement,
‘subtle voices’ and ‘distant futures’, manifested in practice, and subsequently discuss
their methodological implications and broader relevance. Finally, we situate our conclusions in the ﬁeld of responsible innovation and propose directions for further ‘responsible engagements’ with participation – in particular, patient participation.

Case: patient involvement in Alzheimer’s biomarker research
We base this paper on our ﬁrst-hand experiences with facilitating patient involvement in
an AD biomarker research project. In the Netherlands, as in most other Western
countries, AD and other forms of dementia have, in the recent years, received growing political and public attention. Not only does the increasing prevalence of dementia pose a
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burden to those aﬀected, it is also perceived as a major challenge for (health)care systems
and welfare models more generally (World Health Organization and Alzheimer’s Disease
International 2012; G8 2013). In recent years, many countries have launched national
strategies to tackle this challenge. Most of these include funding programs to stimulate
both basic biomedical and care research into dementia (Cuijpers 2016). These national
dementia research plans often incorporate some form of patient involvement, thereby
continuing a trend: in fact, some of the earliest attempts to involve patients in scientiﬁc
research took place in the domain of AD (Kent 2002; Alzheimer’s Society 2002, 2004).
Tau PET imaging as emergent tool for AD diagnosis and prognosis
In the Dutch context, an extensive funding program was lauched in 2013 (ZonMW 2013).
One of the research areas supported is biomarker research, aiming at measuring diseaserelated bodily parameters. While AD biomarkers are still far from standard clinical tools,
the expectation put forward by funding agencies and involved researchers is that, at some
point, they will be widely available and signiﬁcantly improve, ﬁrst of all, diagnostic certainty
and precision and, further, contribute to prediction, improved prognosis, and development
of drugs (Jack et al. 2011; Sun et al. 2018). Tau PET is one such envisioned biomarker for AD.
It rests on the theory that cognitive decline due to AD is closely linked to the formation of
tangles of the protein tau in the brain – whether this link is causal or merely a correlation
(Jack et al. 2018). Until recently, tau tangles could only be observed post mortem
through brain microscopy, yet the development of speciﬁc radioactive tracers has made it
possible to visualize tau in the brains of living persons with PET scanning. This method
enables researchers to investigate the presumed link between the presence of tau tangles
in certain areas and AD symptoms (Aschenbrenner et al. 2018; Okamura et al. 2018).
Researchers involved in the ﬁeld often frame tau PET-imaging as ‘the new frontier’ in
AD research, breaking with (or supplementing) years in which AD researchers mainly
focused on plaques of the protein amyloid. Yet, at the beginning of our study, tau-PET
research was generally perceived as still in its very early phase (Villemagne et al. 2015).
As much other biomarker research, the speciﬁc tau PET research project that we have
been part of has multiple objectives. Firstly, and a prerequisite for subsequent objectives,
the project aims at increasing the understanding of (AD) disease mechanisms and diﬀerentiation of subtypes of AD. Secondly, it aims at developing a tool for earlier and more precise
diagnostics in AD care, assumed to allow patients, informal carers and clinicians to better
address the consequences of the disease in the patient’s everyday life and, further down
the line, to initiate timely and targeted treatment (if available). Thirdly, the project hypothesizes that tau PET may become a tool for prognostics, again assuming this will give patients
and informal carers the possibility to prepare for what will come. Ultimately, the project
suggests tau PET may become a valuable tool in testing new drugs that target tau by allowing
the in vivo monitoring of in- or decreases of tau tangles in the brain, thereby echoing the ultimate hope and promise of treatment in the overall ﬁeld of biomedical AD research.
Patient involvement approach
The tau PET project was funded with the requirement of direct participation of patients
and informal carers ‘in the preparation and carrying out of projects, on the highest
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level of participation (co-decision making)’ (ZonMW 2013, p. 29, our translation). In line
with this, we started out with a participation strategy that aimed at enabling patients and
informal caregivers to inﬂuence the research project in order to co-shape the potential
clinical application(s) of tau PET. Beyond the funders’ requirement to involve experiential
experts in the research, three things motivated us to attempt patient participation in AD
biomarker research. First of all, the immature nature of most of the envisioned biomarker
technologies, at least in principle, leaves room for timely, upstream patient involvement
(Rip and te Kulve 2008), that is, before the various streams of research are translated
and ‘ﬁxed’ into clinical tools. Second, biomarker research in this domain raises a
number of social and ethical issues and it is not self-evident that patients would appreciate
any biomarker technology (Boenink, van Lente, and Moors 2016). Finally, it has been
demonstrated that patients, in general, are eager to contribute to research – as research
subjects and as involved participants (e.g. Nielsen and Langstrup 2018).
Patient and public involvement (PPI) in biomedical research has been interpreted and
practiced in multiple ways such as: public engagement with larger topics (Felt et al. 2008;
Verhoeﬀ and Waarlo 2013); stakeholder consultation in research policy (Nierse and Abma
2011; Pittens et al. 2014); direct consumer engagement (Prainsack 2011); patient consultation in health technology assessment (Joss and Bellucci 2002) and clinical trials (Dudley
et al. 2015); and patient involvement in ongoing decision-making in local research processes (e.g. Abma, Nierse, and Widdershoven 2009; Fleurence et al. 2013). By focusing
on invited1 involvement of individual patients in the speciﬁc tau PET research project,
we follow in line with the latter type of interventions. However, where many of these
start from arguments of democratization and (intrinsic) ideals of empowerment and/or
consequentialist models of client consultation to increase patient satisfaction, our starting
point was slightly diﬀerent. We aimed at fostering responsible innovation based on practice-based ethical reﬂection, to which patient participation serves as an important means.
That is, we see patient participation as a valuable, but not exclusive, way of anticipating
and reﬂecting on the societal and ethical impacts of emergent technologies (Stilgoe,
Owen, and Macnaghten 2013). Moreover, we started from the pragmatist assumption
that neither voices nor values are just ‘there’, waiting to be heard; they are constructed
as responses to speciﬁc situations (Keulartz et al. 2002; see also Lehoux, Poland, and Daudelin 2006; van der Scheer et al. 2017; Boenink, van Lente, and Moors 2016; Pols 2014b).
This is particularly the case in relation to future technologies, which ‘may open up new
forms of morality’ (Kiran, Oudshoorn, and Verbeek 2015; see also Swierstra, Boenink,
and Stemerding 2009). This means that, in an innovation context, values and voices
are, in principle, as emergent as the subject matter (Boenink, van Lente, and Moors
2016). Involving patients in biomedical innovation processes is, therefore, not about eliciting existing voices, but about the making of voices and values.
This pragmatist approach to patient involvement ﬁts with an emerging constructivist,
deliberative tradition that has already produced a number of methods for participation in
science (for an overview and examples, see Chilvers and Kearnes 2016). In previous work
we re-designed the Democs cards method (New Economic Foundation 2003; see also Felt
et al. 2014) to ﬁt PPI (Boenink et al. 2018) and accommodate the challenges of imagining
and talking about (the implications of) emerging biomedical technologies that have a high
level of abstraction and technical complexity. In practice, the card-based discussion
method aims at facilitating the construction of values around potential applications of
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emerging technologies through structured, collective deliberations guided by various perspectives on the technology under discussion. Adapting this method for the speciﬁc
context of AD biomarker research was the concrete aim of the exploratory work on
which this paper builds.
Empirical material: early experiments with making voices
Our exploratory work took place from September 2015 to January 2017 and involved a
multistring ﬁeldwork and intervention. Through participant observation in the tau PET
research project and interviews with most of the involved researchers (N = 9), we gathered
insight into the project structure, progression and key issues of discussion. We also
inquired into the researchers’ attitudes towards patient involvement and activily tried to
identify moments and issues suitable for patient involvement. This informed our exploratory participatory ‘intervention’ consisting of interviews with patients (n = 8) conducted
by the ﬁrst author. All patients were connected to a specialized AD clinic focusing on atypical and/or early on-set dementia. The majority were also taking part in the tau PET
project as ‘classic’ research subjects. In most cases, the patients were accompanied by
their partner who would take part in the conversation but not be the main interviewee.
The choice to involve partners in this way was ﬁrst of all pragmatic. We learned from
our observations in the clinic as well as from the ﬁrst point of contact with potential participants that most patients relied on their partner for coordination and communication
with the healthcare system as well as with us and naturally preferred to have their partner
present at the interviews. In fact, when given the choice, none of the participating patients
who had a partner opted for being interviewed alone.
We conducted two rounds of interviews, with 6 patients taking part in only the ﬁrst
round and two patients taking part in both rounds. The ﬁrst round of interviews was primarily meant as a way to explore patients’ experiences with current diagnostic and prognostic practices in dementia care as well as the potential for facilitating a card-based
discussion about emerging AD biomarkers (even in speciﬁc, tau PET) and collect input
for such cards. More broadly, we wanted to learn about patients’ interest in and ability
to take part in patient involvement activities. In preparing the interviews, we consulted
existing literature on qualitative and participatory methods in dementia research for
important lessons and tips, especially regarding interview recruitment, setting, duration,
and style (Beuscher and Grando 2009; Cridland et al. 2016; Moore and Hollett 2003,
etc.). We conducted the interviews using an interview guide, yet in an open and associative
way where the ﬁrst author tried to balance posing very concrete questions and allowing
room for association. We conducted one pilot interview prior to the ﬁrst round to test
the interview guide and get at least a very basic feeling of the potential challenges of facilitation. The second round was meant as pilots for our later, core participatory intervention
(not reported on in this paper), which we had originally planned as a series of group meetings, in line with how the card method has been used in other settings. However, based on
our experiences from the ﬁrst round of exploratory interviews, we changed this to interviews and used the second round of interviews to test the feasibility of using discussion
cards to facilitate these. The cards contained short statements about the value of diagnosis
and prognosis in AD, as well the value of potential biomarkers, as seen from the perspective of diﬀerent stakeholders (patients, partners, clinicians, researchers, etc. See Figure 1
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for examples). The ﬁrst author would read one card at a time and invite the participants to
react to it, asking questions like: ‘is this recognizable’, ‘do you agree (why/why not)’, ‘what
do you ﬁnd important’, etc. Taking their cognitive disorder in to consideration, the participants were not asked to read, order, or return to the cards – an important part of
the original card method as used in other contexts. The interviews lasted 45–90 min,
depending on the ﬂow of the conversation and the patients’ preferences and capabilities.

Analysis: subtle voices and distant futures
Our attempts to involve patients in reﬂection on ongoing biomarker research ﬁrst of all
encountered ‘friendly skepticism’, from researchers as well as patients. Surely, the researchers’ and patients’ attitudes were partly a result of the methodological shortcomings of the
early, explorative phase of our participation experiment. Yet, addressing these shortcomings
naturally led to reﬂection about their roots. With our analysis we, thus, aim to identify core
challenges of (patient) participation in the speciﬁc context of our project, but also to unpack
their more fundamental nature and relevance beyond our case.
One fundamental issue that immediately emerged from the interviews with researchers
was the timing of involvement. The structure of (medical) science with ﬁxed protocols,
publication pressure and parallel progress requirements for subprojects, e.g. PhD trajectories, leaves little room for changes along the way. A scientiﬁc, rather than a clinical or
societal view of project success is leading (see also Buck et al. 2014). This primarily challenges the integration of any input patients might have. However, it is outside the scope of
this paper to properly treat the question of how the structure of much (biomedical) science
and innovation complicates patient involvement.2 In this paper, we wish to focus on issues
that relate to the production, rather than the integration, of patient perspectives.
Ultimately, we identiﬁed ﬁve challenges resulting from the interaction between participants’ charateristics and situation, the speciﬁc topics we wanted to discuss, and the

Figure 1. Examples of the discussion cards that we tested (translated to English), here in relation to
biomarker-supported prognostics. The green card presents the research vision, the yellow card contains
a stakeholder statement, and the blue card raises a value question.
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methods we used to elicit responses. Whereas the ﬁrst three challenges relate to the particularly ‘subtle voices’ of patient participants, the last two relate to the ‘distant futures’ of
tau PET – both of which, in our view, are core conditions of participation more generally.
Before we unfold these two conditions and the issues through which they manifest in our
case, let us brieﬂy situate them – and our own initial approach – in the literature.
Voice and ‘futuring’ in PPI and RI
As we have already mentioned, the idea of ‘giving voice’ is central to the participatory turn
in science and innovation. Fighting the absence of certain voices (of citizens, publics, stakeholders, users, patients, etc.) in science and innovation at times seems to be a goal in it
self in participatory activities. The actual connotations of and justiﬁcations for this central
tenet, however, diﬀer between ﬁelds. Public engagement with science ﬁrst of all carries
with it a number of connotations related to democracy: representation, inclusion, empowerment etc. (Martin 2008). In the ﬁeld of RI, the imperative of ‘giving voice’ is not only
about democratization in itself, but is also linked to ideals of dialogue and responsiveness
as means for creating socially and ethically desirable futures (Blok 2014). In the biomedical
domain, patient involvement often builds on a mix of democratic and pragmatic justiﬁcations, with participants seen as representatives of an aﬀected group and as sources of a
unique, experience-based ‘lay expertise’ (Caron-Flinterman 2005). Whatever the precise
role of ‘voice’ and its justiﬁcation, most attempts to give voice to certain groups not automatically involved in science and innovation seem to assume that these voices will sound
loud and clear, if only given the chance. As we have already suggested, this assumption
may not be a plausible one, in particular when the involvement concerns emerging technologies. For this reason, we started with the ambition to facilitate the construction of
patient voices by exploring what these future technologies could mean to patients.
Relating to the future is both crucial and a key challenge for participatory activities to
stimulate responsible innovation – whether the focus is on generating ideas or, as in our
case, on constructing values to guide innovation. The attempt to relate to the future can be
framed as anticipation (Nordmann 2014), forecasting or forward-looking (e.g. Gudowsky
et al. 2012), expectation (Brown and Michael 2003), imagination (e.g. Felt et al. 2014),
rehearsal (Halse et al. 2010) or even speculation – each of these conceptualizations representing a speciﬁc version of ‘the art and craft’ (Nordmann 2014) of ‘futuring’ (Selin and
Sadowski 2016). In our case, we approached ‘futuring’ as a necessary, yet not dominant
part of constructing values around emergent diagnostic and prognostic tools for AD.
From the beginning, we tried to keep the ‘futuring’ exercise grounded and concrete – stimulating reﬂections about whether tau PET and other AD biomarkers could bring about
desirable future care practices viewed from within present, practical, and personal
contexts.
Despite this approach, two issues persistently complicated the ‘futuring’ endeavor: the
highly elusive nature of the technology, and the diﬀerent time horizons involved in the
project and for participants. However, the challenges we experienced not only had to
do with the subject of discussion. They also related to the individual capacities and
social structures of involvement, that is, to lay/expert divides, hesitance towards the idea
of participation, and, in the speciﬁc project, to cognitive impairment. In other words,
they also related to ‘voice’, as we will now show.

JOURNAL OF RESPONSIBLE INNOVATION

177

Cognitive impairment
To make it clear: involving people who experience symptoms of dementia poses a number
of rather speciﬁc challenges that together may provide for particularly ‘subtle voices’, even
when involving early-stage patients. Most obviously, the verbal and cognitive diﬃculties
that people with dementia experience, although in diﬀerent ways and severity, complicate
conversation, whether an everyday chat or a research interview. Yet, the latter is naturally
even more demanding. This was vivid in all our interactions with patient participants, as
illustrated in the following interview memo and quote:
It’s hard to keep her on track. She returns to the same stories again and again – about a lost car,
her former job, her sister who lives abroad and soon will visit. The interview becomes a ﬂuctuating conversation with a lot of small talk and stories from her life. […] She answers very superﬁcially to questions about her illness trajectory, all the time returning to describing daily
annoyances in her current state. […] When asked how she feels about things, e.g. having to
rely on help from others, she does not really answer. She keeps it light. […] Questions about
research mostly seem to be too abstract, too hypothetical. (Memo from interview with P2)
I:
P:

So for you it is important, if you take part in research, to know what actually comes out
of it, what new knowledge.
[interrupts] And then my friend joins me. He also ﬁnds it important, especially when
my sister is in [another country]. […] That you can count on. Oh no, when my
sister comes to stay here … I heard that today for the ﬁrst time. I suspected something
like that was going on, cause my sister is coming. And then I thought, oh well yes, Sinterklaas [Santa Claus] comes soon [laughs]. But we won’t celebrate that this year,
anyway […]. (Quote from interview with P2)

A person suffering from a cognitive impairment like dementia typically has trouble
recounting facts and past experiences, a limited vocabulary, problems with grasping
longer sentences and abstract questions, and even a hampered ability to form and/or
express emotions and viewpoints. We tried to mitigate some of these difﬁculties by a combination of asking very concrete questions, using examples, and following the participants’
associations. Despite this, the difﬁculties of following the kind of conversation we tried to
facilitate seemed to lead to insecurity or even silence on the patient’s side. Similar to what
we observed in medical consultations, when patients were accompanied by a partner or
other informal carer, this person would then often take over. He or she would act as a
spokes person, translator, fact checker, preserver of ‘the original’ person behind the
patient, and/or simply as a person in a crisis of his/her own, as here illustrated:
The wife dominates the interview – not by overruling her husband (only correcting a few
facts) but simply by being, more vividly than him, in a process of grief and even despair,
eager to voice her concerns. My attempts to let the patient take center stage mostly fail.
(Memo from interview with P8 and his wife)

While we invited partners to take part in the talk, we still tried to maintain a focus on
the patient as the main interviewee. However, many patients simply also became tired and
thereby more passive towards the end of the interview, increasingly leaving more room for
and following their partner, as here illustrated by a quote from an interview with an
initially very concise and outspoken patient (P) and her partner (C):
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I:
C:
I:
C:
P:

So, in scientiﬁc research, what is then more important for you, what should researchers
focus on, do you think: to prevent dementia, diagnose dementia, or treatment?
Both, both. First, the diagnosis is made and then: can we get treatment? Those are the
two big questions. But at this moment you can’t treat it.
No. But still the diagnosis is important, also without treatment?
I think so, yes, I think so. At least, maybe she [the patient] also has thoughts about that, I
don’t know.
Yes, no. The same. (Quote from interview with P6 and her partner)

As such, dementia can provide for particularly ‘subtle voices’ in patient involvement in
many ways – voices that may sound incoherent and insecure, voices that are (re)constructed by others (e.g. partners) and thus mixed with their voices, or simply absent. As
one of the researchers put it: ‘The patient in our ﬁeld is still relatively quiet’ (Quote
from interview with R5). In many cases, we were unsuccessful in making patients’
voices audible, just as our invitation to partners insufﬁciently speciﬁed the role we
would like them to play.

Lay/expert divide
Interviewees were included in our project because they had received a dementia diagnosis.
So, even though kind and severity of the problems they experienced varied, all participants
in our interviews were cast as patients – as opposed to researchers or clinicians. Their position was, thereby, framed as a lay position, though with a speciﬁc, alternative expertise
based on having gone through a diagnostic process and living with AD. This role as a
‘lay expert’ is highly paradoxical, as many others have pointed out before us (e.g.
Bogner 2012; Ives, Damery, and Redwod 2013). In our case, patients as well as medical
researchers in eﬀect seemed to support a rather strict demarcation between ‘patient knowledge’ (Pols 2014a) and scientiﬁc expertise. ‘[Y]ou speak on completely diﬀerent levels’, as
one researcher put it (quote from interview with R5). Likewise, the power asymmetry
between patient and researcher, lay and expert, remained unchallenged. The researchers
did assign the patient perspective a unique value, yet underscored that there are simply
limits to the impact or feasibility of patient perspectives when these counter with research
‘realities’:
[Patient participation is] in any case a way of taking patients seriously. And it is probably also
just healthy because patients might push you in a completely diﬀerent direction. […] Of
course you always tend to blindly focus on one path, and your colleagues always easily
agree with you. [But] I think you have to ﬁnd the balance […]. Because people who are
blank with regards to your ﬁeld might expect impossible things. Then you have to say
‘here I draw a line, this I don’t listen to’. (Quote from interview with R4)

Ultimately, researchers will stay true to what is or seems possible within the boundaries
of a certain project – boundaries only they have the power to (re-)deﬁne. Most patients
supported this established division of roles, work and power – generally expressing
trust in the researchers’ ability to ‘do their thing’ and respect for their expertise:
I:

What my research is about is how we actually could involve patients in medical
research, not only as test participants, guinea pigs, but also their perspectives, that is,
their expectations towards new technologies and so on. What do you think [of that],
would you actually like to have more inﬂuence on research, so to speak?
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Inﬂuence?
Yes, for instance on the research agenda or.
I think that those people [researchers] are competent enough to know in which directions it should go. That I don’t know much about so I completely trust the experts. It is
just like when I was still working: then they would expect the same the other way
around, of course. (Quote from interview with P8 and his wife)

On our side, as facilitators of participation, we tried to challenge such ideas by pointing to
the normative aspects of biomarker research and opening these up for discussion in the
interviews. Still, patients’ overall trust in researchers to not only conduct, but also lay
out the direction of AD research, remained largely intact.

Participatory hesitance
This leads us to a third issue contributing to the ‘subtle voices’ of patient participants: their
own overall attitudes towards involvement. Patient involvement in biomedical research
echoes a general participatory turn in Western societies via two diﬀerent policy arenas:
science and healthcare. Subsequently, the general call for patient involvement carries a
mix of connotations: that of democratizing science, that of empowering patients (in
care), and ﬁnally that of enhancing clinical utility of basic research. This mix provides
for a heavy, but also ambiguous, normative charge of invitations to participate (Nielsen
and Langstrup 2018), including our own. While no one completely passed on our invitation, it seemed that, to most of the participants, the urgency of the type of participation we
proposed was not very clear. Besides accepting (or at least not challenging) the privileged
expertise of researchers, some participants felt they were already contributing as a test
subject and, thereby, ‘helping researchers to help others’. Potentially inﬂuencing the direction of scientiﬁc research in the dementia ﬁeld seemed to oﬀer little added value and,
apparently, did not increase motivation to become further involved. Two quotes
capture the hesitance:
P:

I:
P:

I actually can’t do anything about it so we just have to try to live with it. And if something [a treatment] appears that can oﬀer a solution then I am happy to contribute. But
we don’t have to sit and talk about it all day long. (Quote from interview with P8 and his
wife)
[W]ould you actually also like to have real inﬂuence on research? How would you like to
participate?
Well, participate. I do already participate. I have my own ideas and then I leave the rest
as it is. I don’t want to be busy [with this] all day long. Because that is not good for me. I
have to remain positive and if I’m only busy with my disease, with my Alzheimer’s, then
I’ll just become sadder. (Quote from interview with P4)

Here, a competition between different types of involvement seems to be at play, with involvement as test subject clearly being prioritized. Reasons for this might be its more material
and, hence, tangible nature. Further, it might simply be perceived as more necessary – and
for those patients who maintain hope for some kind of therapy, perhaps even potentially
beneﬁcial for one self. Biomedical research simply cannot proceed without ‘bodies to learn
from’, whereas decision-making in the same research does not strictly require patient
input.
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Yet, this competition is, in the ﬁrst place, conditioned by the fact that many patients feel
they need to make priorities. Living with an illness like dementia means there are limits to
what you can take on, practically but also in terms of the more psychological burden it
may entail, as also illustrated in the second quote above. For one patient, who (as an exception) actually did express motivation to have her voice as a patient heard ‘to help doctors
learn about and take the experiences of the individual patient seriously’, further participation was simply too exhausting. She already found the many clinical appointments
too much. Another patient rejected the idea of participating in a focus group because
he feared this particular form of involvement would entail too much focus on illness.

Elusive technology
While the previous issues primarily related to the characteristics and attitudes of the participants interacting with the participatory methods we used, we now turn to an issue that
mainly derives from the speciﬁc contents of our participatory activity. Several characteristics of tau PET make it a diﬃcult object to talk about.
First of all, before potentially becoming a tool for diagnosis and prognosis, the technology has to be optimized in terms of its direct usability (how to make PET scans that
reliably show the accumulation and precise distribution of tau) and feasibility (how to
make tau PET an acceptable procedure for patients and, preferably, more aﬀordable for
providers). If this optimization succeeds, researchers still need to learn what tau PET
can actually tell about the development, presence, and progression of AD. The framing
of tau PET as an emergent diagnostic and prognostic tool is thus highly hypothetical.
Thus, the project that we invited patients to become involved in had better be understood
as geared towards basic knowledge production than towards developing a tool for solving
a well-described clinical problem. The basic character of the research, with clinical application still far away, was one of the main reasons for the involved researchers to be skeptical of involving patients. As one researcher explained, referring to previous experiences
with patient involvement:
It is indeed also in more basic research that involving patients is diﬃcult. Because it is simply
hard to explain.[…] Patients are also not up to date with what goes on in research and
especially in basic research. […] I almost do not understand it myself. (Quote from interview
with R1).

Another researcher similarly doubted that the potential results of the research would be
tangible for patients: ‘I’m not sure if it (the research project) is already at a patient level’
(quote from interview with R8).
The second characteristic of tau PET that made it a diﬃcult topic for deliberative
patient involvement was the complexity and partial immateriality of the technology, as
both expected by the researchers and vivid from our experiments. Any clinical use of
tau PET involves many more elements than the scan procedure that together would constitute patients’ ‘encounter’ with the technology. It would be a socio-technical assemblage
of hard technology, mathematical models, human interpretation and information that
would be embedded in a wider context of diagnostic procedures and information. The
hard technology and mathematical models of tau PET are in principle visible but
riddled with technical complexity. As for the ‘softer’ components (human interpretation,
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information and clinical procedures), this is exactly where current tau PET research gets
highly hypothetical: it is fully unclear what information tau PET will be able to bring about
and how it will be used in a wider diagnostic (and prognostic) process. Consequently, as a
tool with, potentially, ‘real implications’ for patients, tau PET remained somehow elusive.
This leads us to a third challenging characteristic of tau PET: the immaturity of the
overall ﬁeld of AD research. The underlying pathology of AD is poorly understood and
an eﬀective treatment still seems far away. Yet, for both the researchers and the patients
and relatives in our project treatment seemed to be the ultimate goal of research. As
one of the researchers said as a reaction to the plan of involving patients in the project:
[W]ith dementia we are still empty-handed. […] And that is of course rather essential. Except
that it [participation] can give patients some satisfaction to contribute to research that brings
the solution one step closer … But besides that, it is diﬃcult, I think. […] My research has no
direct consequences for the patients who take part. […] Well, at least it is my impression that
this is the question that many patients are busy with – everyone wants a drug, of course.
(Quote from interview with R3)

The quote illustrates how the (lack of) prospects of a cure challenges the ambition of
patient involvement in AD biomarker research in two ways. On the one hand, treatment
is too far away to be discussed with patients as ‘a real impact’ of research. On the other
hand, treatment remains the ultimate (yet distant) goal and, as such, overshadows other
potential topics. This is something that we also repeatedly encountered in our interviews
with patients and relatives:
P:

I:
P:

We know that it [research] works and that they are busy, [but] that it still will take a
while before any substantial things will come out of it. But yeah, […] at that moment
we’ll probably be notiﬁed […]. Now, of course here [there is] a research project
about what the case is with these proteins and so, and that is then part of the overall
process through which they can understand what goes on and maybe come up with a
medication, a solution […].
So it only really gets interesting if there is a medication or a treatment?
Yes, then it really gets interesting. That being said, I won’t beneﬁt from it, I think, it will
take too long for that, I’m already too far. (Quote from interview with P8 and wife)

To sum up, tau PET proved to be an elusive object for deliberation for three reasons: it is in
a very early phase of research; it has a high (socio-)technical complexity; and, in the light
of the overall hope for an effective AD drug, for many patients, relatives and researchers it
represents a small step only rather than a potentially signiﬁcant technology in itself.
Importantly, and a bit paradoxically, this posed a challenge for involving patients while,
at the same time, it brought about a patient perspective highly relevant for research
into tau PET and other diagnostic (and prognostic tools). What all patients and relatives,
in different ways, expressed was an only modest interest in (discussing) research and technologies that were not immediately actionable for them – ‘there is no treatment anyway’
was a recurrent comment. Importantly, they did not reject the value of tools for earlier and
more precise diagnostics and prognostics, but, on the other hand, they also did not spontaneously express concerns for undesirable effects. It simply seemed that because tau PET
cannot easily be imagined as a tool that brings about clear possibilities for action, it became
‘distant’, not only in a temporal sense, but also in terms of its relevance to patients.
Whereas the researchers understood the tau PET research project as a step towards,
ﬁrst of all, understanding the disease mechanism, the patients mainly related to it as
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part of a process towards developing a treatment. With treatment ultimately deﬁning the
horizon, the research trajectory becomes very long, and while new diagnostic and prognostic tools may be closer, they are still distant, in every sense of the word.
Changing horizons
This brings us to a second issue that contributes to making tau PET futures so distant,
namely the peculiar perspective on time held by the patient participants. Felt (2016)
has pointed out how temporalities condition participation in RI in at least two ways: in
the structure and in the contents of participation exercises. Above we paid particular attention to the latter. However, in our exploratory work in AD biomarker research, we came
across a third way in which diﬀerent temporalities complicate participatory futuring exercises, namely diﬀerences between participants’ horizons and the horizon implied in the
emergent technology. Obviously, changes in one’s personal time horizon are implicated
in suﬀering from dementia, and it was to be expected that we would have to deal with
this when inviting AD patients to become involved in research. First of all, a common
implication of dementia is that not only retrospective memory is impaired – so is the
ability to project oneself forward in time and, thus, to imagine the future (Dermody
et al. 2016). However, our experiences also illustrate another, and more generalizable,
aspect of the changing horizons of people with dementia. Like all other patients with a
chronic and/or potentially fatal illness, they have been thrown into a new life trajectory
with a new horizon. Images of the future are now closely linked to (expected) illness progression, often resulting in new priorities for how to spend one’s time. For some, this may
mean constantly trying to predict or at least anticipate the future. However, others may try
to avoid exhausting attempts to foresee (and fear) what will happen and instead focus on
the present:
I:
P:
I:
P:

So do you follow the developments in the ﬁeld of dementia research, for instance on tv
or in the newspapers or do you seek information yourself?
Well, actually not yet. No, for me it’s a bit like there will be a moment that I really have
to, and then I’ll do it. Because.
Regarding your own situation, you mean?
Yes, and because.. if I now start doing all that kind of things then I think I’ll forget a lot
of happiness and nice things, because all the worries will take up space. While, actually, I
can still cook for myself and do groceries. (Quote from interview with P2)

In any case, time may have become more valuable and (experienced as) sparse, meaning
that engaging in research is simply regarded as something not worth spending time on, as
also described above as an aspect of patients’ hesitance towards the idea of participation.
This may especially apply to people with clearly progressive diseases such as dementia. Yet,
it seems plausible to suggest that setting new priorities applies to most people who are
faced with a potentially fatal and/or chronic illness and, thus, is a potential challenge
for patient participation at large.3

Discussion
In the previous sections, we have unfolded two overall conditions that we believe are part
and parcel of invited participation in biomedical research and innovation: subtle voices
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and distant futures. We have described ﬁve (often interrelated) challenging issues through
which these conditions manifest in our speciﬁc case. Before moving on to brieﬂy discuss
the methodological implications of our analysis, we ﬁrst sum up and relate our insights to
common notions of voice and ‘futuring’ in PPI eﬀorts, including our own.
Main insights: voice and ‘futuring’ revisited
Overall, our experiences underscore that the common assumption in PPI and RI that stakeholders’ voices will sound loud and clear, if only they get a chance to speak up, is contestable. Yet, even when we reject the idea of voices waiting to be heard and view voice as
something actively made, the question remains if it is always possible (and/or desirable) to
construct ‘loud and clear’ voices. In the case of involving patients in tau PET research, we
encountered a persistent and multifaceted subtleness of participant voices. This subtleness
resulted from the interaction between the participatory methods we used and the characteristics and views of our participants, speciﬁcally: (1) the cognitive impairment that our
speciﬁc participants struggled with; (2) established divisions of work and power, which
were reinforced by the complexity of the research; and (3), last but not least, patients’ priorities and ideas about how one can best contribute to research, for instance, viewing clinical research participation as ‘suﬃcient contribution’ combined with trust in researchers to
‘know best’. At times, voices were almost absent, as when we simply did not succeed in
facilitating a conversation about certain aspects of biomarker technology, or when one
party (typically the spouse) came to dominate the conversation. At other times, voices
were rather ‘hesitant’ – a term also used by Benschop, Horstman, and Vos (2003) to
capture the uncertainty people experience in public debate on genetics and ‘the gradual,
the embodied, the tentative character of voice’ (141) in relation to innovation.
Clearly, the distant character of the subject matter, caused by the elusiveness of the tau
PET technology and the changed time horizons of the participants, also contributed to this
subtleness of voice. Despite our attempts to keep the subject matter concrete, especially by
the use of cards in the second round of interviews, the elusive nature of emergent technologies like tau PET, as well as the inherently elusive nature of the future world it may once
inhabit (and co-shape), made deliberation about its potential value and implications a
highly abstract exercise. This is a lesson that has also been pointed out in the broader
ﬁeld of public assessment of emergent technologies (Lucivero, Swierstra, and Boenink
2011; Rip and te Kulve 2008). The fact that the people we invited to this ‘futuring exercise’
struggled to come to terms with a disease that is usually progressive further complicated
things, since the disease aﬀected their time horizons in several ways. In our case, this led to
experiences of the future as particularly distant, which clearly challenged our attempt to
facilitate these patients’ construction of values around tau PET. In other words,
diﬀerent temporalities played a crucial and complicating role. Recently, Felt (2016)
called for empirical-analytical engagements with the role of time and the diﬀerent temporalities at stake in participation and innovation in order to (better) account for these in the
design of participation. Our experiences oﬀer some ﬁrst empirical observations, showing
how diﬀerent temporalities are at stake not only in the structure of participation activities
and in the object of deliberation, but also how the personal time horizons of participants
play into the reception of the invitation to participate, as well as the value they assign to the
innovation put up for deliberation.
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Methodological implications for our case and other PPI eﬀorts
Together, the described issues relating to voice and futuring have led us to revisit our
methodological choices and some of the rationales about participation that lie behind.
Importantly, we do not wish to suggest that patient participation in biomedical innovation
is impossible or futile – neither in general, nor in our case. Overall, the reasons for involving those whose lives are likely to be severely aﬀected by emergent technologies are still
highly relevant and valid. In our case, despite the challenges we encountered, we have felt
encouraged to continue by the patients’ vivid ambivalence about AD diagnostics and prognostics (which clearly diﬀered from the more uniform enthusiasm of the medical researchers), as well as by the researchers’ overall interest in incorporating patient perspectives into
their research. Therefore, upon completion of our exploratory experiment with patient
involvement in AD biomarker research (described in this paper) and to guide subsequent
interventions, we have revised our participatory strategy in a number of ways. Overall, we
try to be sensitive to the subtleness of voice and avoid deﬁning the participants’ voices as
absent or indiﬀerent, also considering that maybe debates about the distant futures of
many emerging technologies will only evoke subtle or hesitant voices (see also Bogner
2012). More concretely, our revised strategy builds on the following considerations:
First of all, in ‘making voices’ we now increasingly focus on translating, rather than
more directly empowering the lay voice of people with dementia. We strive to balance
challenging and taking seriously the lay participants’ support of the traditional layexpert divide. There may be good reasons to critically address and even try to dismantle
this divide. However, the fact that many participants still hold on to it may tell about a
preferred division of roles and, in any case, simply inﬂuences patients’ willingness to participate and, thus, vividly conditions participation. As part of tackling this, we try to clarify
our invitations to patients, emphazising our pragmatic argument for participation (the
value of patients’ experiential expertise for ethical reﬂection) and downplaying democratic
connotations (patients’ right to inﬂuence research). Likewise, we try to be clearer about the
role we invite partners to fulﬁll during the interviews, still maintaining a focus on the
patient but also leaving room for and, when highly relevant, inviting partners to share
their unique perspectives.
Second, we strive to respect and accommodate diﬀerent participatory attitudes and
capacities. The cognitive impairment aspect clearly challenges forms of deliberative involvement, which to a large extent builds on an image of participants as individuals who have
the ability to recount experiences, express opinions, generalize, hypothesize and, importantly, speak with their ‘own’, unique, in a way static, voice. There are diﬀerent strategies
to address this challenge, as illustrated in other recent studies of patient involvement in
dementia care and research (e.g. Pickett and Murray 2018) which provide inspiration
for our continued involvement activities. We have chosen to stick to a deliberative strategy, requiring that participants are able to relate to questions and verbally articulate their
perspectives. This means that our continuous interventions create very speciﬁc ‘voices of
dementia’, namely that of relatively early-stage AD patients. This seems justiﬁable, because
this group is identiﬁed by the medical researchers as the likely potential future users of tau
PET. Moreover, creating speciﬁc voices – or ‘publics’ – (and not others) in participatory
activities is simply unavoidable (Guston 2015; Martin 2008). While this can be seen as a
limitation, it also has beneﬁts: our speciﬁc public is a very ‘local public’ (Krzywoszynska

JOURNAL OF RESPONSIBLE INNOVATION

185

et al. 2018) that through its proximity and aﬀectedness is particularly capable of relating, if
not to the concrete potential biomarker technologies, then to the overall future narratives
and issues at stake.
That bring said, we want to make a more general point here, namely, that the typical
image of a competent ‘deliberative’ participant may be overdemanding in more cases,
forcing us to revisit our ideas about and tools for deliberation. More radically, we may
have to question the widespread view of participation as one or more discrete, deliberative
events and look to other possible forms, whether staged or ‘in the wild’, where deliberation
plays a smaller role, e.g. material participation (Marres 2012) or participation as ‘pleasure’
(Davies 2016; see also Cuijpers and van Lente 2015).
Finally, we try to more indirectly approach the particularly distant futures of tau PET
research by focusing on overall narratives of diagnostics and prognostics. We have now
started working with a ‘lived futures’ perspective (Adam and Groves 2007; Krzywoszynska
et al. 2018; Selin and Sadowski 2016), exploring patients’ (and caregivers’) present practices
and values, including how expectations, hopes, and visions about the future in relation to
AD care already inﬂuence their lives. Meanwhile, we continue to explore diﬀerent paths to
make future scenarios concrete, including using personalized vignettes describing potential
future pathways and information structures of AD diagnostics and prognostics. This
involves a balancing act. On the one hand, we invite patients to respond to stories of
the imagined clinical application(s). On the other hand, we are honest about their
hypothetical nature, to avoid reinforcing speculative expectations and a false narrative
of linear progress from problem to solution. Furthermore, in an upcoming intervention,
we will involve patients at diﬀerent disease stages to capture diﬀerent horizons in which
AD biomarker futures may appear more or less distant.
Relevance for the broader ﬁeld of RI
So far, the methodological moves described above together help us facilitate the construction of voices and values in relation to tau PET and other emergent AD biomarkers. That
being said, the subtle voices and distant futures remain great challenges in our case and, we
suspect, also more generally. We deliberately frame these challenges as conditions, rather
than as barriers to be removed by the right methods: they are more or less intrinsic aspects
of the situation that anyone setting out to facilitate early patient involvement in biomedical
innovation must seek to accommodate. However, they are also conditions that fundamentally challenge the calls for patient participation, as well as the normative and practical
motives they draw on – and that before we have even started to look at the potential
for integration and eﬀects of patient perspectives into biomedical research.4 Therefore,
instead of claiming to provide methodological solutions, we will end with a plea for moderation in the call for participation in RI and related ﬁelds.
First of all, our case supports our starting point: the need for approaching participation
as making voices rather than the ‘simple’ collection or strengthening of already existing
voices. Voices and values may emerge through deliberation as the result of co-construction
and gradual participatory ‘capacity building’ (Selin et al. 2017). But even a highly constructive approach may face limits: voices may never come to sound as loud and clear as often
presumed in calls for participation. This leaves intermediaries, such as ethicist and social
scientist that act as ‘participation entrepreneurs’ (Bogner 2012), with a considerable
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amount of facilitation and translation work and, importantly, with a considerable responsibility for what is being constructed and fed into biomedical research. Moreover, it calls
for reﬂections and clariﬁcation as to the purposes of participation in concrete cases. In our
approach, participation remains an indispensable means for (bio-)ethical reﬂection and
assessment (see also Schicktanz, Schweda, and Wynne 2012). This approach clearly
entails a great deal of translation work when we move from patient perspectives to
values and ultimatively a normative assessment. This translation work should be made
explicit and transparent, but it should not be avoided: after all, it is crucial for tackling
the two core conditions of patient participation, in our case and beyond.
Secondly, our case supports the need for RI scholars and practitioners to revisit the
ambition of ‘futuring’ as anticipation, whether done through participation or by other
means. As Nordmann argues (2014), anticipation should not mainly be about trying
to imagine a possible and plausible future – we simply cannot reach that far. Rather,
anticipation should be about preparing based on the present and what it leaves to be
desired.

Conclusion
In this paper, we provided analytical insights and methodological strategies intended to
further the realization, as well as the moderation of participatory ambitions in responsible
biomedical innovation. Based on our experiences with involving patients in reﬂections on
AD biomarker research, we identiﬁed a number of challenges for patient involvement that
can be summarized under two headings: Subtle voices and Distant futures. Firstly, the
interview situation we constructed in interaction with the characteristics of the participant
group provided for several interlinked challenges: if you suﬀer from a cognitive impairment, reﬂection about and articulation of experiences, future scenarios, and values are
highly challenging activities, if not impossible, and the prominent role of relatives not
only provides a help, but also a ﬁlter. Secondly, the nature of the biomedical research to
be discussed played an important role: its basic and very technical nature made involvement seem too complex or even misplaced. These are conditions for involvement that (1)
challenge the (institutionalized) call for involvement, yet should not necessarily be seen as
barriers for involvement, (2) form key items to address in strategies/methods for involvement, and (3) manifest in an extreme way in AD biomarker research, but are also widely
recognizable in PPI in biomedicine and beyond.
Although our case at ﬁrst sight may seem rather exceptional, we see it as a fruitful
entry point for reﬂection on the conditions of meaningful patient involvement in biomedical innovation in general, precisely because it inﬂates some characteristics. In particular, it brings out important questions of what it entails to involve patients early on in
innovation processes and on what it means to facilitate patients’ voices. We have translated insights from our case into a few generally relevant guidelines for patient involvement. However, it is also clear that patient involvement relies on facilitators iteratively
constructing methods that ﬁt their local contexts and purposes. Overall, the challenges of
subtle voices and distant futures are best met by striving to balance a constructive and
critical approach – persistently experimenting with methods for involvement and, at the
same time, always being ready to question if participation is indeed a meaningful ambition in the given case.
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Notes
1. Dedicated ‘invited’ and collective modes of participation have received most scholarly attention, not least in RI and TA (see Miller et al. 2016). In STS, there has been an additional focus
on ‘uninvited’ (Wynne 2007; Wehling 2012) forms of involvement, e.g. scientiﬁc activism
and citizen science (see for instance Akrich, O’Donovan, and Rabeharisoa 2015; Callon
and Rabeharisoa 2008; Epstein 1996; Prainsack 2011).
2. For a discussion of the challenges related to conducting RRI within particular academic structures, see for instance Felt (2017).
3. Importantly, the fact that people often set new priorities in light of illness is also a potential
opportunity for patient participation in case participating in research is valued as something
particularly relevant spending one’s time on.
4. The latter is outside the scope of this paper, meaning that we leave open the question if our
strategies will indeed result in eﬀective participation – that is, if participation indeed will
inﬂuence the decision making in the speciﬁc project. This would lead us into a complex discussion of how to deﬁne ‘successful participation’, including if eﬀectiveness should be the
main criterion, or if other outcomes may legitimize and make participation eﬀorts meaningful for patients, researchers, and/or society (Crocker et al. 2017).
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