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Introduction

How to integrate ethics into design practice? Among the various
approaches that have been developed at the interface of the ethics
of technology and design research, a well-known focus is that of de-
sign for values. “Values” refers to what people consider important
in life.!' As van de Poel and Royakkers state, values are “lasting con-
victions or matters that people feel should be strived for in general
and not just for themselves to be able to lead a good life or realize a
good society.”

The most well-known design for values methodology is Value
Sensitive Design (VSD).> This methodology aims at identifying the
values that are at stake in concrete technological innovations, to take
these values into account in design practices, and to materialize
them in a design. Its methodology is threefold. The first phase, “con-
ceptual investigations,” aims at identifying and ordering all values
at stake in a given context. The second phase, “empirical investiga-
tions,” is for studying the ideas of stakeholders about values. Third,
existing technologies and their embodied values are studied as part
of the “technical investigations,” followed by the design of the novel
product. One of the standard examples in the field—which this
methodology actually pioneered two decades ago—is the develop-
ment of interfaces to fine-tune the cookie settings of web browsers,
integrating the value of privacy into the design of information tech-
nology.* Subsequently, the methodology has been applied in a wide
range of domains, including nano pharmacy, transportation ser-
vices, and safety of homeless young people.®

Many design-for-values methodologies, such as reflective
design, worth-centered design, values at play, and value-inspired
design, find their origin in VSD.® These methodologies are “user-
driven methodologies,” meaning that users define what values are
important. In contrast, the values-based methodologies of Vision in
Product (ViP) design and Social Implication Design (SID) consider
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designers to be the source to identify values (i.e., they are “designer-
driven methodologies”).” ViP has been introduced to create aware-
ness among designers about their responsibility in shaping society.
In ViP, designers start with imagining a future for which the desired
user—product interaction is visualized, after which the product
is designed.® Building on ViP, SID aims at creating positive (value)
implications in design by asking designers to visualize them and
reason backward toward a required behavior and the correspond-
ing design.’

Although values-based design methodologies have made a
first attempt in bringing philosophy to design, most still lack a clear
methodological framework, especially for their understanding and
design of values.” The problem stems from the way values are often
conceptualized in VSD: VSD “seems to assume that values remain
stable during adoption and use.”" Yet, we believe that values arise
only in the interplay between users and technologies and therefore
are far from stable. Hence, designing for values is impossible with-
out considering potential value mediation. In the following sections,
we bring together philosophy and values-based design while con-
sidering value mediation of technology.

What Design Can Learn from Philosophy

In this section, we introduce how several philosophical theories—
respectively, mediation theory, technology assessment methodolo-
gies, and theory on value change—consider the interaction between
users, technologies, and values. These theories form the basis for the
new design for values methodology that we propose in this article
and illustrate by means of a case study.

Technological Mediation
Since the industrial revolution, different assessment methodologies
have been used to understand technological risks accompanying the
adoption of novel technologies. Technological risks are measurable
impacts directly caused by technology—for example, environmen-
tal pollution. Design processes have incorporated ways to anticipate
these so-called “hard” impacts. However, technology also generates
“soft” impacts in addition to these hard impacts. Soft impacts are
qualitative and are co-produced in the interaction between a tech-
nology and its environment.”? Soft impacts show that technologies
are not neutral tools but have far-reaching individual, social, and
societal implications: technologies co-shape the behavior, experi-
ences, and even moral frameworks of their users.”? Remarkably, soft
impacts are only rarely anticipated during design processes.
Philosophical mediation theory is one tool that allows for the
study of soft impacts of technologies. This approach originates from
the post-phenomenological work of Don Thde.* Post-phenomenol-
ogy studies the relations between humans and technologies and the
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implications that technologies have for human practices and per-
ceptions.” Based on this theory, technologies should be seen as “me-
diators” between human subjects and the world, rather than as “ob-
jects” contrasting with human “subjects.” When technologies are
used, they help to establish relations between the person using the
technology and her or his environment. Technological mediation
has several dimensions, including a hermeneutic dimension and an
existential one.* The “hermeneutic” dimension is related to the ef-
fects of technology on perception and interpretation. It acknowl-
edges that technologies can amplify or reduce the perception of cer-
tain elements of the world. The “existential” dimension focuses on
how technologies help to shape actions and social practices. Tech-
nologies thereby can invite or inhibit certain behaviors. MRI imag-
ing is a good example of a technology in which both types of medi-
ation are present. Hermeneutically, MRI scanners facilitate
neuroscientists’ understanding of the brain and developing ideas
about the human mind and human behavior in relation to the brain;
this interpretation also results in new societal frameworks of inter-
pretation, like the idea that “we are our brains.” Meanwhile,
through an existential frame, the scanners reorganize the actions of
doctors and the interactions between doctors and patients, while
also changing social practices, like marketing (“neuromarketing”)
and psychiatric care (“neuropsychiatry”).”

A special category of the hermeneutic dimension of media-
tion is the mediation of moral frameworks. As we have argued, tech-
nologies cannot be evaluated based only on a set of ethical princi-
ples; they also affect our ethical frameworks for evaluating
technologies. A recent example of this moral mediation is the effect
of Google Glass on definitions of the value of privacy. Empirical
analysis of how people discussed Google Glass online allowed for
an investigation of how the definition of the value changes when
people apply it to a novel technology. People appeared to define pri-
vacy not as the right to be left alone, but as the right to be together
privately and the character of private interactions in public spaces.”
Technology and morality are intricately connected. This connection
presents an extra dimension to the ethics of technology because it
implies that the ethical frameworks with which we evaluate tech-
nologies are themselves co-shaped by these technologies.

Mediation theory offers a framework for understanding the
interrelated dynamics among users, technologies, and values and
forms a basis for a values-based design methodology. Some authors
have introduced mediation to design in the past.” However, none
have proposed a way to use the methodology for designing and as-
sessing the moral mediation of technology.
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Technology Assessment

Technological mediation theory analyzes technological mediation
in retrospect. In contrast, design methodologies should anticipate
technological mediation. For this task, philosophy currently employs
technology assessment methodologies. Two well-known approaches
are the sociotechnical experimentation methodology of Van de Poel
and the techno-moral change approach of Swierstra, Stemerding,
and Boenink.” The sociotechnical experimentation methodology
sees technology as an experiment needing responsible guidance.
Three design strategies are proposed for technology to “better adapt
to changing values in the later phases of the life cycle of a product
or system”: adaptability (permit changing the design during its life-
cycle), flexibility (permit multiple types of use), and robustness (per-
mit design to perform its function under any circumstance).?’ The
techno-moral change approach suggests creating future scenarios
for visualizing how a new technology might change standard mo-
rality. These moral scenarios are compared to current morality to
envision technology-induced changes.”

These two methodologies provide a diverging view on deal-
ing with changes in moral frameworks. Sociotechnical experimen-
tation illustrates how to deal with changing values during the de-
sign process, but it considers technology as an object needing
guidance to deal with external value changes, rather than placing
technology at the heart of the value change itself. The techno-moral
change approach acknowledges technology’s mediation of moral
frameworks. Yet, design decision making remains difficult follow-
ing this approach because the anticipated technology-induced
changes are very speculative.

Ideally, users of a technology are involved in the anticipation
process to observe how they interact with the technology. Unfortu-
nately, this involvement brings about the “control dilemma” of
Collingridge.” This dilemma explains that involving users early on
in the design process provides opportunity to adjust the design ac-
cording to the empirically anticipated moral mediation. Yet, this
early anticipation remains speculative because the real dynamics
between a technology and the moral frameworks of users can be vi-
sualized reliably only when a technology is societally adopted. Re-
grettably, making design changes has by then become difficult. Ku-
dina and Verbeek provide a solution to the control dilemma by
studying technologies “at the threshold of society.” They consider
the Google Glass as an example because this technology is still
under development but already is used by some people and is
widely discussed online. According to these authors, studying tech-
nologies at the threshold of society gives early insight into real-life
user—technology dynamics. Their line of reasoning would aid a de-
sign team in reliably anticipating moral mediation by technology.
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Technology-Induced Value Change

Before describing how the combination of mediation theory and
technologies at society’s threshold leads to a novel method to assess
and design moral mediation, we illustrate the concept of moral
mediation by means of value frameworks. We define a value frame-
work as the current moral perception of a certain group of people in a
certain societal context. It comprises a set of values and the ways these
values are experienced. Technological moral mediation then refers
to the changes in this value framework caused by the introduction
of novel technologies. Van de Poel illustrates this technology-value
dynamic by means of five forms of value change.” The first form
refers to value change when new values emerge in society. For ex-
ample, the value of sustainability only emerged in the late 1990s
as a novel value; it was not mentioned as a value before then but
has often been considered in technology’s design since. Second,
existing values could gain in importance as they are considered in
design processes. For example, for a long time, privacy in informa-
tion technology was not considered important. Now, this value is
prominent in each list of design requirements formulated for infor-
mation technologies. Third, value changes happen in a relative
sense, as one value increases in importance over others. The value
tension between the values of privacy and safety illustrates this
form. Because cameras can improve safety by decreasing privacy,
particular locations and contexts determine which value—privacy
or safety—matters most and what decisions are made. Fourth, the
definition given to a certain value is subject to change. As explained,
Google Glass has affected how privacy in public space becomes
defined. Fifth, value specifications might change. Value specifica-
tions form the process of translating values into norms and design
requirements. One example is a change in design requirements
related to the shape of Dutch dikes. Because of climate change, the
shape of these dikes must change to meet the same water safety
levels. These five types of value change illustrate that value frame-
works are dynamic and that technologies not only mediate how they
are experienced but also how they are constructed.

Values that Matter Approach

Values that Matter (VtM) integrates into design the philosophical
approaches already discussed by enabling designers to anticipate
technologically induced value mediation in an empirically informed
way, rather than in a merely speculative way. It aims to create a
“threshold position” for the technology during its design, from
which empirical study of its social implications and potential moral
mediations becomes possible before the technology has become
societally embedded. Thus, it aims to find the right balance between
speculation and experimentation: without trying to look too far into
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Figure 1
Values that Matter framework. © Authors.

26 Van de Poel, “Design for Value Change.”
27 Friedman and Hendry, Value Sensitive
Design.
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the future, and also without giving up the possibility of anticipation
at all, it acts as a tool that can be used in the process of responsible
design of technology. The method consists of three phases (see
Figure 1). Depending on the specific needs of the design process,
these phases can be followed multiple times in the desired order. We
explain the three phases in the following sections.

Explore
This first phase theorizes the current value framework. Because
a value framework comes into existence in a specific context for a
certain group of people (actors), clearly defining the study area is
important: what context should be studied, and what group(s) of
actors will be affected by the future technology? For each actor or
group of actors, a separate value framework can be theorized. A
value framework consists of multiple facets, which we have adapted
from van de Poel’s different kinds of value change:

1. What values are important for the actor?

2. What definition is given to each value?

3. What is the relative importance of each value?

4. How is each value specified in norms?

5. How is each value experienced?*

The value framework can be constructed based on empirically
gathered data of the actors in their context. Different types of qual-
itative (value-oriented) research could be valuable—for example,
semi-structured interviewing, value sketching, observations, dia-
ries, and context-mapping exercises.”
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Depending on the goal of using this methodology, a design
team can continue to the visualized phase for designing a new
technology meeting the current (or desired) value framework, or it
can proceed to the anticipate phase to assess a technology’s moral
mediation that results from adopting an existing technology in the
studied context.

Conceptualize

Because a new technology might mediate actors’ actions, percep-
tions, and values, designers can consciously design for a certain
value framework. They can either start with the value framework
previously constructed, or they can envision a preferred value
framework as a basis to embed in a technology’s design. Van de Poel
illustrates how to embody values in technology.” He starts by trans-
lating each value into several norms. We define norms as all condi-
tions needed to realize values in practice. Norms can be identified em-
pirically, as users refer to a set of norms when reflecting on an
overarching value. Consequently, the design team can translate each
norm into several design requirements that are needed to achieve
that norm. The list of design requirements aids in designing the new
values-based technology.

Anticipate
The anticipate phase aims to acquire an understanding of tech-
nology’s soft mediating impacts on the current value framework of
actors. To develop an understanding of these mediating effects, VtM
follows Kundina and Verbeek’s suggestion to create a threshold
position for the technology in question. A pilot study meets the req-
uisites of this threshold position, allowing actors to use a prototype
or even a virtual or imaginary version of a technology for a speci-
fied period in the context already studied.” As empirical research,
the pilot setup generates insights into a technology’s moral mediat-
ing effects. This research allows designers to construct new poten-
tial value frameworks per actor, again answering the questions:

1. What values are important for the actor?

2. What definition is given to each value?

3. What is the relative importance of each value?

4. How is each value specified in norms?

5. How is each value experienced?

Comparing this new value framework to the value framework
defined in the exploration phase provides insight into the moral
mediation of technology.

Technological mediations could both benefit and harm
actors’ existing value frameworks. For each beneficial mediating
effect, the current value framework can be “reframed.” Thus, the
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design team accepts that a technology positively affects the value
frameworks. Technology also could harm current value frameworks.
These undesired mediations should be prevented through “recon-
ceptualization” of the technology. In this step, the technology is
redesigned to better meet the desired value framework (again, see
Figure 1). This reconceptualization should start with seeking to
understand what aspect of the technology causes the negative
effects on values; design teams do so by translating the threatened
values into norms and the norms into design requirements, as
done in the conceptualize phase. The design requirements causing
the undesired outcomes can then be adjusted, and the technology
can be redesigned accordingly, after which the whole process can
be repeated.

What Philosophy Can Learn from Design: Hospital Case Study
To understand VtM’s usability, we applied the VtM method in
the redesign of a continuous vital sign monitoring device used with
hospitalized patients. This device has strong mediating effects on
its professionals and patients because it enables patients to con-
tinuously face their health condition. We sought to understand
how this device mediates patients’ values so that the device could
be redesigned for optimal mediation of patients’ value framework.
Traditionally, nurses have measured vital signs of patients
manually three times a day: heart rate, respiratory rate, blood pres-
sure, body temperature, and oxygen saturation. Measuring patient’s
vitals, writing them down, and registering them in the electronic
medical record takes approximately six minutes. Taking vitals is
subject to inter-observer variability; in addition, the large gap of
eight hours between two subsequent manual measurements could
cause caregivers to miss relevant data for optimal care. Continuous
vital sign monitoring of patients using a device worn on the wrist—
one showing vital signs in real time—potentially could overcome
these drawbacks and predict and prevent (deterioration of) the
disease course. In 2017, the Radboud University Medical Center,
Nijmegen, started a pilot study with a continuous monitoring
device, ViSi Mobile® (Sotera Wireless, San Diego, CA, USA). The aim
was to assess its potential in improving the quality and safety of
in-hospital patient care on a general ward (see Figure 2).

Explore

To understand the current value framework of patients subjected
to traditional vital sign measurements, two studies were conducted
in the same university hospital. In the first, experiences of 21
patients at the surgery ward were collected by means of context-
mapping exercises and semi-structured interviews.* The second
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Figure 2
Continuous vital sign monitoring device,
ViSi Mobile. © Authors.
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Journal, (2021).

study, conducted under similar circumstances, collected (value)

experiences of 17 volunteers who underwent 24 hours of simulated
post-surgical care. Data were collected via context-mapping exer-
cises and semi-structured, value-oriented interviews.?2 Based on
these studies, we were able to construct a value framework com-
prising six values important for patients in their healing envi-
ronment: autonomy, safety and security, privacy, social comfort,
sensory comfort, and spatial comfort. Regarding autonomy, we
found that patients greatly value being in control over and under-
standing their treatment, ambient environment, mobility, and help
requests. Safety and security involved feelings of being safe during
admission. Participants explained privacy as being related to hav-
ing sufficient personal space. Social comfort was an important
contributor to patients” well-being and was experienced when they
had good contact with hospital personnel, relatives, and other
patients. Sensory comfort included comfort in light, sound, tem-
perature, and smell. Finally, spatial comfort related to a comfortable
environment, including a pleasant view, easy-to-use technology, and
positive distractions. Participants of both studies offered multiple
recommendations to improve the values. Only safety and security
and privacy were already satisfactorily met. This current value
framework was used as a reference for understanding the moral
mediating effects of continuous vital sign monitoring.

Design/ssues: Volume 38, Number 1 Winter 2022

d-a[orLIe/1Sap/NPa W 0a1Ip//:dlY WOl POPEo|UMOQ

0 & ISOP/S968.6 L/6E/L/BE/P

220z Asenuer z) uo Jesn 3INIML LIFLISHIAINN Aq Jpd 6990



Table 1 | Value Mediation of Patients Wearing the Continuous Vital Sign Monitoring Device, ViSi Mobile

Value {Norm

‘Positive Value Experience
‘(number of patients mentioning this item)

Autonomy: Having insight into Independent from technology Trusting the technology (2x)

and control over own health
without interference

Insight into own health Device improves self-understanding (7x)

Device confirms feelings by vital signs, even in retrospect (6x)

Control over own health Being able to intervene in own health (3x)

Ability to mobilize Having more freedom to mobilize (2x)

Safety and Security: Feeling safe | Being monitored

in the patient room

Feeling safer due to constant monitoring by others (11x)
Feeling safer by being able to monitor yourself (1x)
Feeling safer because the doctor will see more of your vitals (1x)

Fast response time Feeling safer because nurses can intervene more quickly when

something is wrong (7x)

Privacy: Protection of personal data | Personal data is protected Privacy is not an issue (10x)

Social Comfort: Valuable contact | Valuable contact with nurse More quality time with nurse (9x)

with other people

Valuable contact with family/relatives | Relatives feel comforted (5x)

Sensory Comfort: Comfortable Sensory comfort in design

SEnsory experiences

Easy-to-use technology Device is easy to use (1x)

Spatial Comfort: Feeling of
comfort in the patient room

Clear information provision

Health: Having your vital signs Expressing own feelings

within range

33 Mariska Weenk et al., “Continuous
Monitoring of Vital Signs in the

General Ward Using Wearable Devices:

Randomized Controlled Trial,” Journal
of Medical Internet Research 22,
no. 6 (2020): 1-11.

Anticipate

We systematically analyzed 17 semi-structured interviews that
Weenk et al. had conducted with patients wearing ViSi Mobile.”
Interview data were categorized into values and norms and then
compared to the value framework of patients not wearing such
a device to understand moral mediation by the technology. Where
the technology held negative mediation, a design recommendation
was created. To summarize, the current continuous monitoring
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Table 1 | continued from previous page

Negative Value Experience
(number of patients mentioning this item)

Distrusting the technology (4x)
Fear that device does not reliably measure vital signs (3x)
Fear of technological failure (2x)

{Design Requirements

The device should indicate that it is turned on and functioning well.

Patients should be well-informed on alternative ways of measuring vital signs,
in case of technological failure.

The device should never replace the “clinical look” of the nurse.

Fear of seeing own vital signs (6x)
Obsessively checking own vital signs (2x

Patients should be well-informed on the meaning of the displayed vitals.
The device should not show vitals constantly to prevent patients from checking
their vitals obsessively.

Device's alarm generates anxiety (4x)

The device should generate an alarm at the nurse station when a patient’s vital
signs deteriorate.
Patients can decide themselves whether to turn on the alarm in their own room.

Less quality time with nurse (3x)

The time nurses gain from not having to measure vital signs manually should be
spent on good contact with patients.
The device should not replace nurses but should empower them in their daily job.

Relatives feel insecure (1x)

Relatives should not be able to monitor the vital signs of the patient.

Screen lights up by accident (3x)

Beeping alarm is stressful (4x)

Device not well connected to the arm (4x)

Band aids generate discomfort (8x)

Difficult to shower with the device (9x)

Device has too many cables (4x)

Size of device is not hindering patients (14x), but it could
be smaller (4x)

Device's design is stigmatizing (1x)

The screen should not light up by accident.
Patients should be able to turn off the alarm.
The device should be adjustable on the arm.
Band aids should be prevented when possible.
The device should be waterproof.

The device should be smaller.

The device should not be stigmatizing.

Device is not easy to use (1x)

The device should be easy-to-use for any type of patient.

Battery does not last long (5x)

The device should have a long-lasting battery.

Some nurses and patients not well-informed on how to
use device (2x)

All nurses should be well-informed about the use and functionality of the device.
Patients should be well-informed about the use and functionality of the device,
and expectations should be managed well.

Device does not register feelings (1x)

The device should provide insight into past healthcare data.
The device should register a patient’s feelings.

device mediates value frameworks of patients: mediation is found

in almost all values, based on how the value is experienced and how

it is translated into norms. In response to the technology, definitions

of privacy and health seemed to change, making the value of health

suddenly more apparent. However, we observed no changes in the

relative importance of values or in what values were important for

patients. Results are listed in Table 1 and per value explained below

illustrated with a quote of a patient.
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The continuous vital sign monitoring device affects the au-
tonomy of patients in different ways. Patients wearing such a device
defined autonomy in the same way as patients not wearing such a
device. Autonomy was subdivided into a set of new norms, includ-
ing the ability to have insight into and control over their own health,
the ability to mobilize, and being independent from technology.
Half of the patients experienced improved autonomy in wearing the
device, indicating the ability to mobilize, gain better self-under-
standing by seeing their own vitals, feeling reassured in looking at
their vitals, being able to express feelings by relating them to the
vital signs, and being in control to call a nurse when vital signs
change. P54: “At night, when I did not feel well, I looked at the device to
find reassurance that everything was okay.”

Meanwhile, for the other half of patients, the ability to see
personal vitals generated stress and anxiety because they did not
understand how to interpret the data and because some patients
became obsessed with checking their vitals constantly. In addition,
several patients experienced a threat to their autonomy because they
did not trust the technology or feared it would fail.

All patients experienced a positive mediation of their expe-
riences of safety and security by the device. They valued the idea of
being monitored constantly by the hospital staff, felt safer for being
able to monitor themselves, and felt safer for knowing that hospital
personnel could intervene faster when something was wrong. P17:
“Then I thought, oh they are monitoring me constantly! That made me feel
relaxed, safe.”

Continuous monitoring devices seem to change the defini-
tion of privacy. Before, patients defined privacy as their own visual
and auditory space. After wearing the device, patients defined it as
the protection of personal data. All participants indicated that
sharing health-related data could affect privacy, yet none of the
participants believed this data collection to be a concern, as long
as it would improve their health. P23: “I don’t care at all about health-
care personnel being able to see my vitals. It is actually desired that they
can see it!”

Social comfort—good contact with healthcare personnel and
relatives—does not change in definition or norms, but patients” ex-
periences of the value are mediated in different ways. Because the
device would reduce the need of nurses to measure vitals manually,
the majority of participants liked the idea that this time could be
spent on patient-nurse communication. However, a few patients
feared seeing nurses less often. In addition, most relatives felt reas-
sured knowing that the patient’s vitals were measured constantly.
Yet, when relatives could see the vitals of the patients, some indi-
cated that they became anxious about not understanding the data.
P03: “When I was asleep, my daughter saw that the screen lit up. She woke
me up asking: ‘mum, is everything all right? Is your oxygen level well?"”
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Sensory comfort mostly expressed itself in design recommen-
dations for a better value experience, including recommendations
that the screen not light up at night, that patients have the ability to
turn off the alarm function and to shower with the device, and that
the design be made more attractive to prevent stigmatization. P62:
“When the device was close to my head, the light made me wake up.”

Spatial comfort did not express itself clearly with respect to
this technology. Patients briefly mentioned that the technology
should be user-friendly, that it should have a longer lasting battery,
and that information about its functionality should be provided well.
P23: “It all depends on how the doctor explains it. If I would be anxious.”

Although health was not mentioned by patients as an impor-
tant value in the earlier value analysis, its value became apparent
with the continuous monitoring device and had a particular defini-
tion. Instead of being located in the patient’s body, with health un-
derstood as feeling well, it became defined as having vital signs
within a healthy range. To prevent datafication of health and to il-
lustrate that feelings are important as well, one patient indicated a
desire for regular questions about how he felt. P55: “The devices are
not able to register pain. When the nurse does not visit me, I cannot tell her
I am having a headache. The device will not register that.”

Several negative moral mediations were observed in patients
wearing a continuous monitoring device. In the following section,
we address these negative mediations with a redesign. In this rede-
sign, we aim to improve the values of autonomy and of social, sen-
sory, and spatial comfort; patients had negative experiences of
norms related to these values. In addition, we aim to redefine the
value of health in the new design because patients negatively expe-
rienced the current design as focusing only on vital signs and not
giving attention to their feelings.

Reconceptualize

We held two participatory design sessions, with volunteers and
former patients, respectively—the former with three participants
and the latter with four. Our intent was to co-create a new continu-
ous vital sign monitoring device for better value mediation. Partic-
ipants were first given scenarios representing value mediation by
the current device and were asked questions about how to improve
its design. Participants then were asked to create a low-fidelity paper
mock-up of an ideal interface for a continuous vital sign monitor-
ing device by selecting from elements of pre-designed interfaces
that our team made. Together with data from the analysis of the an-
ticipation phase, these sessions served as input for creating a mor-
phological chart that identified design elements for each value that
were intended to optimize value mediation. Based on this chart, we
then created three concepts and evaluated them. Insights resulted
in a final design that reflected all design requirements for optimal
mediation of patients’ values (see Figure 3).
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Figure 3
Values-based design of a continuous vital
sign monitoring device. © Authors.

5 vital signs

First, we sought to prevent the redefinition of the value of
health as having vitals within the normal range; to do so, we recom-
mend including regular questions about patients” feelings and well-
being in the device’s design, so that nurses receive this information
as well (see Figure 3c). This feature allows patients to connect their
feelings to the vital signs and to communicate that actions may be
needed to address patient’s worsening feelings as well.

To improve experiences of autonomy by design, we propose
changes to the graphical user interface (GUI). In the adapted GUI,
patients are not continuously exposed to their vital signs but instead
see an abstract visual confirming that they are still being monitored
(see Figure 3a). This visual would improve feelings of safety. To ac-
cess detailed vital signs and information about how to read them,
patients would need to turn the device to the inside of their wrist.
The screen then reveals an overview of their current vital sign data
(see Figure 3b). Having control over when they see this level of data
could help patients to avoid obsessively checking their vitals.

To improve the patient-nurse relation through the design of
the continuous monitoring device, we suggest that it serve as a tool
for conversations. Because the redesign requires that the device be
turned inward to see the vitals (as in Figure 3b), the nurse and pa-
tient both attend to the same task, strengthening their relationship.
Also, because the device does not show detailed vital sign informa-
tion by default, relatives cannot easily over-monitor the patient’s
health (see Figure 3a).
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To target spatial comfort through design, we propose an in-
creased engagement and ability for positive distraction. The GUI
could offer patients personalized advice about joining activities at
the ward, showing plans for the day, and generating advice on phys-
ical exercises or stress-relieving breathing exercises (see Figure 3d).

Sensory comfort increases by decreasing the size of the cur-
rent device, preventing its lighting up by accident, and allowing pa-
tients to turn alarms off or on. To reduce stigmatization, we propose
an attractive design that can be personalized based on individual
preferences—for example, by changing the design of the wristband
(see Figure 3e).

Conclusion

In this article, we propose a new design-for-values methodology.
Most of the current values-based methodologies do not acknowl-
edge that the technologies designed for values then can affect users’
experience of the value frameworks for which they were originally
designed. To consider this capacity for influence in the design pro-
cess, we studied several philosophical theories: mediation theory,
technology assessment methodologies, and theory on value change.
These philosophical theories were brought together to give shape to
the VtM method. This method studies the mediating soft impacts of
(a preliminary version of) the technology on actions, perceptions,
and morality in an experimental use-case setting. Results are com-
pared to the situation without technology to understand the moral
mediation of the technology. Designs can be created or redesigned
based on new insights. We tested the method via the case study of
redesigning a continuous vital sign monitor for hospitalized pa-
tients. This method has led to a new design that better addresses the
values of patients.

The VtM methodology benefits values-based design. Still,
several questions arise in its implementation. Future research might
address these questions to ease the implementation of VtM, as well
as of any values-based design methodology. First and foremost, con-
cerning the exploration phase, questions still need to be answered
regarding the actors a design team should consider. For example, in
continuous monitoring technology, nurses also clearly should
closely interact with the device and should influence its design. In
addition, apart from actors present during the use of a technology,
should actors involved in the hygiene of these devices or its produc-
tion and recycling be targeted in design as well?

Second, a pressing question arising in the conceptualize
phase relates to the translation of values in design. In the past, van
de Poel proposed the methodology of values—to norms—to design
requirements. This methodology seems to work to improve value
experiences by design, but it is difficult to apply in designing for
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all other aspects of the value framework—that is, what values are
important, and what is the definition of values? For addressing
these questions, we have yet to study which design processes can
best be followed.

Third, in the mediation analysis, we found mediation of the
value framework on only a few levels: mediation of value experi-
ences, of the way values are translated into norms, and the defi-
nition of values. Better understanding the ability of technology to
affect the different layers of a value framework would facilitate
values-based design. Moreover, we found that in the same group
of actors, individuals’ value mediation differs, and that it even
differs for the same individual over different time frames, depend-
ing on personal health conditions (i.e., differences in experienced
feelings of autonomy resulting from the same design). These in-
sights encourage the exploration of the use of personalized, adapt-
able technology.

We have introduced a next step in the development of a sys-
tematic design framework based on several philosophical theo-
ries for assessing and designing positive value mediation. VtM
shows the importance of transcending the boundaries of design
practice and bringing in philosophy. Better bridging the gap
between philosophy and design is needed to make future design
more responsible.
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