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ABSTRACT

Motivation - A key function of a future
self-management support system (SMSS) for renal
transplant patients is to provide feedback aboair th
health status. This study investigates patients’
understanding, preference, and trust of such fesddba

Research approach— Three types of feedback form,
namely simplicity, empathy, and empowerment, were
designed and tested with 12 non-patients. The task
completeness and the participants’ preference were
compared.

Findings — The users did trust the empowerment
feedback more than other feedback. Furthermore, the
feedback types seemed to influence users’ ability o
reporting their previous days’ health status.

Research limitations/Implications — This research
worked out three feedback types and provided insigh
into their effectiveness and preference. Howeuee, t
number of participants was small, and they were
non-patients, highly educated and relatively young.

Originality/Value — This research investigated
different feedback types for self-management suppor
systems in the healthcare domain.

Take away message The different way of presenting
the same information might influence users’ trasdl
understanding of their health status.
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INTRODUCTION

Chronic kidney disease is regarded as a major @ubli
health problem (National Kidney Foundation, 2008).
the Netherlands, 14,794 people were under treatfoent
the end-stage renal disease (ESRD) at the end0&f, 20
and 827 renal transplantations, the ideal treatroént
ESRD, were performed in 2009. However, rejecticth an
medication side effects can occur after transptaomta
(Crespo et al.,, 2001; Veenstra, Best, Hornberger,
Sullivan, & Hricik, 1999). Therefore, renal tranapt
patients are treated as chronically ill.

These patients, as other chronic patients, arareztjto
adapt their behavior actively (Bodenheimer, Lorig,
Holman, & Grumbach, 2002; Lorig & Holman, 2003).

Therefore, self-management, the process of managing
symptoms, treatment, physical and psychosocial
consequences, has been proposed (Barlow, Wright,
Sheasby, Turner, & Hainsworth, 2002).

To help implement self-management, self-management
support systems (SMSS) have been proposed (Lorig,
Ritter, Laurent, & Plant, 2006). A SMSS can help
empower the patients having control of their care
process and daily activities, and therefore indneps
their autonomy (Lorig, et al., 2006). This papgraes

on the work carried out in the context of the ADNER
project (Assessment of a Disease management system
with Medical devices in Renal disease). In ADMIRE,
SMSS for renal transplant patients is proposeditdeg
them conducting daily self-management, such as
self-measuring, getting feedback, and reacting. By
doing so, it is expected that the patients can ktieir
health status better, be more alert, and visititaldpss.

One of the core functions of this SMSS is providing
feedback of patients’ renal function. After patent
measure themselves, they can input the measurements
(e.g., creatinine level, temperature, pulse, andjhte

into the SMSS, which should then give them feedback
and suggestions. However, because complications and
side effects can occur, patients might have refierva
towards trusting and accepting the feedback. Thezef

this study focuses on investigating people’s
understanding, preference, and trust of such feddba

To let patients accept a SMSS, its usability arfdtga
seem important (Davis, 1989; Venkatesh, Morris,
Gordon, & Davis, 2003) because 1) the patientsishou
be able to use it easily and 2) patients shouldtbe to
understand it and take action correctly. Therefore,
before testing with renal patients, prototypes viested
with non-patients as the first step in this stutdie
clarity of the information, and people’s preferenead
opinions on different designs were investigated.
Furthermore, the study also aimed at understaritbhmg
people interpret and interact with the designsyder to
develop a transparent, easy to use, and trustworthy
system.

BACKGROUND
Among all measurements, creatinine level was resghrd
most critical to detect rejection. It is unlikelyat there



is a rejection if the creatinine level is stablalecreases.
On the other hand, when it increases obviouslyiethe
may be rejection (Chapman, 2010). Therefore in
ADMIRE project, the SMSS suggests patients to
measure once more if their creatinine increases
obviously, and contact the hospital if it increases
much. In this study, therefore, whether users could
understand the creatinine status and whether toejdw
follow the instructions was tested.

Considering the user needs obtained in previous
research and existing design principles, seversigde
suggestions can be made for presenting feedbaek in
SMSS. In this study three different main desigragle
were compared: simplicity, empathy and empowerment.
In the simplicity design, the “Minimal Manual (MM)”
guidelines (Carroll, 1987) were applied. MM focuses
the real task and adequate text. Thus in this desig
patient's task was simply illustrated by traffighis.
Green stands for “all right”, orange for “measure®
more”, and red for “call the hospital”. There awmot
variations: showing today’s status with traffic Hig,
and showing today’s status with traffic lights cangd
with colour-coded previous measurements (Figurg 1.a

Including emotional communication in computer
system has been suggested to help in decision makin
and learning by increasing users’ empathy expegienc
(Barkhuysen, Krahmer, & Swerts, 2005; Looije,
Cnossen, & Neerincx, 2006; Picard, 1995). The sgcon
design applied affective computing ideas by showing
empathy from an avatar. Its various facial expessi
and gestures convey a patient's renal function and
express empathy. Such empathy might let patients
understand easily by simulating human communication

Empowerment design encourages people to gain the
skills and knowledge that help them overcome olbssac
(Carlos, 2010). By presenting information in a pop
way, technology can increase people’s understanding
and performance (Fogg, 2003). The third type,
therefore, attempted to empowerment patients by
presenting information that help them understarm th
status. This information concerns mainly the dyrmami
thresholds that tell how the healthy or not rescite

out. The presentation of the thresholds has four
variations: 1) colour-coded lines, 2) colour-codbeds,

imol/l)

[
tinine (umol/l)
2

Your creatinine
10

o . .
a2,Fi Sat Sun  Mon Tue  9/2,Wed

3) colour-coded background of definite threshohts]
4) colour-coded background of blurred thresholds.

All these designs had creatinine level graphs and
explanatory texts. In addition, in each designreivwere
three situations that patient 1) is all right, 2gds to pay
attention, and 3) needs to contact the hospitaniptes

of the three feedback types are in Figure 1.

The research question of this study was whether the
feedback types (simplicity, empathy and empowerinent
have an influence on users’ task completenessigliki
perceived ease of use (PEOU), and trust of thesyst

METHOD

The experiment had a within-subjects design. Aié¢h
kinds of feedback were shown to each participant as
paper-prototypes. To avoid learning effect, thecoaf
feedback and the tasks were counterbalanced. This
resulted in six sequences. The designs of trafjictd

and dynamic threshold had more than one version.
They, as well as the three health statuses, wergrsto
each participant randomly. The experiment was
approved by the university ethics committee.

Participants were recruited from Delft University o
Technology community. The 12 participants, 9 male
and 3 female, were 22 to 38 years dWl£ 29,D = 4)
Dutch-speaking non-patients. They all had a bactselo
or higher educational level in science or engimegri

At the beginning participants received an introduct
about the study aim, and had to sign a consent.form
Afterward, they completed a basic information
questionnaire. Then they were asked to imagine that
they were renal transplant patients, and were aqia
the relation between creatinine level and renattion.

They were asked to think aloud during the main,part
which consisted of three sessions. In each sessi®nf

the three feedback types was presented. Partisipant
were asked to complete some predefined tasks and
questions, such as to find out current and/or previ
health status. They were asked to, besides thmkdal
tell how they interpret the information. After each
session, they filled out a preference questionndite
the end of the experiment, participants were déatie
about the experiment. The entire experiment took
around one hour.
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Figure 1. Screenshots of the prototyped.Simplicity design showing today’s status and poasi statusb) Empathy
design.c) Empowerment designith colour-coded background and blurred thresholds



Before the interaction with the prototypes, papidcits
completed a questionnaire of their basic infornmatio
such as gender, age, and educational level. Afteh e
session, all the prototypes of the same feedbagok ty
(i.e. simplicity, empathy, or empowerment) werewho
to the participants, and they completed a spedlifica
designed preference questionnaire. Here they were
asked to rate on 7-point Likert scales how mucly the
liked it, trusted it, and how easy it was to usehe
participants’ interpretation of the prototype and
understanding of the information were recorded gisin
think aloud protocol. Besides subjective data,
behavioral data of the task completion was coltkcte

RESULTS

Task Completeness

The performance of each task was classified asgyron
not precise, or right. Although there were moraentbae
variations in two feedback types, the task complets
were compared between feedback types, instead of
prototypes, because the participants interactegbraty
with one variation. Friedman tests showed a bdider
significant difference of task completeness of ifiigd
out current health statug?(2) = 6.00,p. = 0.05), and a
significant difference of finding out previous hisal
status £%(2) = 9.10p. = 0.011). It can be seen in Table 1
that with the empathy feedback less tasks were
completed than with other two feedback types.

Table 1.Task Performance Results

Task Feedbacl Wronc Not Right

type (No.) precise (No.)
(No.)

Finding Simplicity 0/1 0/1 10/8

current - Empathy 0/ 43 62

previous

status Empowe- 0/0 0/4 10/6
ment

Preference

Within Simplicity and within Empowerment Feedback
Between two variations of the simplicity prototypes
Wilcoxon signed ranks pair wise comparison tesisiéb
significant higher liking Z = -2.51,p. = 0.012), PEOU
(Z2=-2.72,p.= 0.007), and trustZ = -2.46,p. = 0.014)
of the one with colour-coded dotdVdnjng = 5,
Mdnpeoy = 5, Mdngug = 5) than the one without such
dots Mdnjiing = 3.5, Mdnpgoy = 4, Mdnyug = 4).

For the four empowerment designs, Friedman tests
revealed significant differences of liking, PEOUda
trust %(3) = 32.48; 32.89; 24.72, respectively, angall

< 0.001). Wilcoxon signed ranks tests were condljcte
and significant differences were found in all ligin
PEOU, and trust for all the pairs, except between
colour-coded background with blurred amith definite
thresholds, and the trust between colour-coded kmel
colour-coded bars. The medians are shown in Figure
It can be seen that the colour-coded background wit
blurred andwith definite thresholds designs were best.
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Figure 2. Median preference of empowerment designs.

Between Feedback types

Since there were significant preference differences
between the variations of both simplicity feedbackl
empowerment feedback, the one with the highest
median of each type was selected for the comparison
between feedback types. Thus, the designs compared
here were simplicity feedback of colour-coded dots,
empathy feedback, and empowerment feedback of
background with blurred thresholds.

Friedman tests showed no significant differencethén
liking rating ¢*(2) = 4.54,p. = 0.10) or PEOU rating
(%(2) = 1.24,p. = 0.54), but showed a significant
difference in the trust rating(2) = 6.44p. = 0.040). In
Wilcoxon signed ranks tests, trust was only found
significantly higher Z = -2.25, p. = 0.024) for
empowerment feedback than on empathy (Figure 3).
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a) simplicity feedback: colour-coded dots, b) empathy
feedback, c) empowerment feedback: background with
blurred thresholds

Figure 3. Median preference of feedback types.

Participants’ Comments

In the aloud thinking and debriefing, participants
commented on each design. Some noticeable ones were
1)Some preferred to have the thresholds, so thgt th
could know how far they were from it, 2) Since the
thresholds were dynamic, the same measured vatue ca
be sometimes safe while sometimes not. If the
thresholds were not shown, participants may be
confused and not trust it, 3) The avatar's expogssi
and gestures were confusing, and sometimes were
conflicting with the text. This might explain whie
participants did not trusted it, and 4) Some pigudicts

did not understand the dynamic thresholds. They
wondered why it was dynamic.



CONCLUSION

The significant difference of task completeness was
only found from reporting previous status, whickres
logical, because the previous status was explicitly
shown in the simplicity and empowerment feedback,
but not in the empathy one.

Significant differences of users’ preference (likin
PEOU, and trust) were found within the same types o
feedback (i.e., simplicity and empowerment). It liep
that even having the same information, the differen
presenting way can influence users’ preference. The
significant differences between different feedbbgles

is only found in trust.

DISCUSSION

Although several significant differences were found
the users’ preference, especially within the same
feedback type, the difference between feedbackstype
was only found significant in trust. Besides, thexas
only one design for the empathy feedback; it cdaéd
that this design itself was not being trusted,dadtof
the empathy type (e.g., the figure of avatar was
considered ugly or wired, or the facial expressiwese

not clear enough). There was no significant diffiese
found between simplicity and empowerment designs,
although a few participants commented that with
thresholds they could know more, and some also
mentioned that the simplicity design was quite atire

Nevertheless, the number of the participants was
relatively small. In addition, they were non-pat&and
were younger than most Dutch ESRD patieMg,d =
58.5, D = 16.3) (ERA-EDTA Registry, 2011).
Usability is however different for seniors, and ithe
preference might therefore also be different (Co&ne
Nielsen, 2002). In the future, an experiment withigh
fidelity prototype and patients as participantsl voi¢
conducted to investigate the responses of reasuser
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