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Abstract— This paper presents a user-centered approach take
for a new peer-facilitated mobile self-care applickon called
Mobile DSMS. Mobile DSMS is a mobile application baed on a
framework for collaborative disease management us@g mobile
technologies. It allows users to form virtual peesupport groups
using their cell phones. The paper sets the stagg presenting the
different types of peer-support available and explms how the
existing remote model can be extended to include taractive
features through the use of mobile technologies. Aesearch
protocol, comprising individual interviews and a faus group,
was conducted using 21 users of the target group.hi® paper
presents the user perceptions of the system’'s desjgwhat
worked and what did not work. It identifies some ofthe barriers
and social implications associated with adoption ahis new form
of remote self-care support. It concludes by explaing how the
outcomes of a forthcoming field study are expectetb advance
the area of CDM and HCI using mobile devices.
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interaction, remote peer-support

. INTRODUCTION

shown that models that build on peer-support haoeen to be
both successful and cost effective as they combime
traditional peer-support, that is, encouragemestfsomeone
else with a similar condition, along with a moreustured
education programme and assistance [3]. Peer-supmstides
informational support, emotional support and mutual
reciprocity which leads to an increased confidemcereased
understanding of self-care and a perceived feelifg
community. Its objective is to improve lifestyle agtices,
prevention of further complications and an ovenalproved

quality of life. Presently there exist several medef
peer-support  faling into two main  categories:
face-to-face  self-management programs and remote

self-management programs. In the remote model we ha
telephone-based support and web and email-baseptapns.
The research described in this paper intends tendxthe
remote model to include mobile devices such as imqiiones
and physiological meters for home use.

Il.  RESEARCHPROBLEM
Most of the existing peer support systems [4, 5aré] web

Collaborative Disease Management (CDM) refers tdbased and not everyone has access to computersetalze

interventions that improve outcomes of disease lthat been
developed on the basis of social learning and regiflation
theories [1]. Through the use of CDM, patients gaité the
complications associated with the disease by legrffom
others in their
self-management behaviours. This reduces bothntigidual
and national costs of managing the disease e.gicatiuh,
clinic visits, surgeries etc. CDM lessons the baordeat is
placed on the limited health care resources oftamanstead
of every citizen competing for the same fixed sktimited

internet connection, especially in developing cdestwhere
diseases such as diabetes, heart disease and asthmore
prevalent. Furthermore, research [7] has shown dbate of
these systems are not as effective and useablaahlieg

community and by practicing betterpatients to make informed decisions relating tdrtbesease.

Therefore, there is a need to offer a more easitgssible and
usable channel for people to engage in effectiver-papport
remotely. This research is expected to contribuiténé area of
peer-facilitated CDM and human computer-interactiom

particular, the user-centered design of peer-fatéd mobile

resources, CDM leverages the power of the inditiduahealthcare applications. Some of the research iquesto be

experiences that come from living with a diseaseeréfore
one of the equally important aspects of CDM is thags the
power to be self-sustainable since it utilizes theman
resources of the same people that live with theadis.

Peer-support is one form of CDM. It is based onitlea
that patients, although they have problems, do hevme
resources that can be leveraged to help othermpa{ig]. It is
fueled by the fact that peers have a common irttesad
therefore peer-support takes place between pedpteane in
equal positions — the principle of reciprocity. ePeare people
in similar life situations. Therefore both peopléhathe illness
and their families can benefit from support. Redeahas
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answered include:

¢« How can health data be visualized effectively on
a mobile device as to facilitate more informed
decision making in CDM?

< What affordances of a mobile device promote
remote CDM?

« What are the design limitations of mobile devices
in the area of CDM and how can these limitations
be mitigated?
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Figure 1. Collaborative Disease Management Usingidd echnologies
Framework

therefore important to get the users involved viite design
process at an early stage in order to ensure fieaisystem
features met their needs and to identify poterigriers to
adoption and associated social implications. Inriie section
we present the research framework and the MobildM®S
system

IV. MoBILE DSMS

A. TheFramework

Mobile Health is a rapidly growing area of reseaititan
be defined as the use of mobile technologies ferpttovision
of health care services. The use of mobile phones,
particular, for the delivery of health care is b®oog more
widespread especially in developing countries wizeeess to
health care resources is limited but mobile phaaga is high.
Existing mobile health projects have focused on
communication structures that connect the patienhis/her
health care provider. ICT in this context is inteddo make the
delivery or exchange of information between theséties

This paper presents the methodology applied to thighore efficient. The research presented in this papevever,

research and some of the results of the first stedy
performed.

Ill. METHODOLOGICALAPPROACH

At the start of the research a literature revievs warried
out to identify existing technology enabled CDMtgyss and
existing mobile self-management systems. Based haset
findings, a framework was developed to demonstiates
CDM using mobile technologies allow users with $mi
disease management interests to virtually gather sirare
experiences, ask questions and provide supportpestalem-
solve remotely through the use of mobile devicgsTBe term
problem-solve in this context refers to the persaability to
identify patterns in their disease management meugind how
this information can be used to influence healttcomes. A
prototype was then designed based on this framewaltid
Mobile DSMS — a mobile application to facilitatemrete peer-
support with the objective of promoting healthy @abr
habits. This prototype is intended to validate filaenework as
well as investigate issues relating to the desigmd a
development of a CDM system using mobile telephofy.
focus group was then employed to obtain prelimirffiaegdback
on the design of the application. Since this sysiemovel in
the design and delivery, a user-centered apprdachQ] was
employed and prototyping was used to gain somengrelry
user feedback as to the perceived usefulness o$ystem’s
concept and its design.

Given that this was a new mobile health initiataured the
target users may not be familiar with the systemcept, the
initial prototype design was based on the existiogking done
in the area of mobile-based self-management systamas
online peer-support communities. For the first gha$ the
study, a screenshot medium-fidelity prototype wasetbped.
The objective was to assess the users’ perceptifotie initial
prototype in order to refine the system before fthll trials
stage of the research. This user-centered appmgastthosen
because the user, in this case the patient andicerevere the
target group in this type of mobile health initiai It was

focuses on engaging the communication between rpadied

patient, built on the social networking culturetbé power of
communities. In the proceeding scenario, we preserse case
scenario for CDM using mobile technologies.

Meet Sharon the homemaker. Sharon has been livitig w
diabetes for the last 15 years. She has receiitiedtnoticing
that her vision is becoming impaired on occasiohar8n
suspects it may be related to spikes in her sugyeal but she
does not have any written record of her past bleadar
readings to confirm this. She lives in a smallagk and is not
scheduled to visit the clinic for another six mantBhe knows
that one of her friends, Leena, also lives withhdias but she
is not sure when next she will be meeting her. &nhavants to
take action soon before her condition worsens. Thiswhere
CDM can make a difference. The framework, as shawn
Figure 1, is broken up into five components: theMCBlobile
User, The Support Context, Data Management andiri§har
Socio-Economic Aspects: Facilitators & Inhibitorsnda
Security & Privacy [8]. This paper concentratessome of the
human-computer interaction research questions siegnfrom
the framework.

B. The Technology

Mobile DSMS is a mobile health system built frome th
framework described in the previous section. Thetesy is
made up of three main parts: theer interface, the peer web
services and thecommunication network. The peer interface
includes the patient, the patient monitoring equeptrand the
application running on the patient’'s mobile phofkis paper
focuses on the design of the application running tbe
patient’s mobile phone. This application is logigddroken up
into two parts: the personal services and the gmmipices.
The personal services enable the user to recordneordtor
their health-related behaviours and the group sesvenable
users to connect with each other with the goalhafriag and
learning from each other’s experiences.



The functional design of the application is illased in
Figure 2.  This design highlights the personal andup
services of the system. The main personal feainohgde the
ability to record daily readings (blood pressutleot sugar or
any other physiological reading), daily diet (foveey
meal/snack), exercise activity (categorized by risity),
current location (where
application) and to review the history of all theseordings. In
the prototype, the system manually prompts the tsenter
their current location versus automatically captynt using a
GPS component because the intention is to infoerutter that
this type of information is also being capturedasato trigger
any associated feedback during the user study.

Each user is assigned to a peer-group comprisinfivef
members. This assignment is based on a customithtgor
developed by the researchers at the universityingakto
account factors such as years living with diseagmnder,
complications etc.). The group size and assignrisdo@sed on

research on effective group sizes and support grou

composition. The main group features include thétybf the

users to send and receive messages from membeigiof
peer-group, join discussions relating to the selfiagement
with the wider community or world, get alerts omuaunity

activities relating to self-management and reviéw shared
histories of each member of their group.

V. METHODOLOGICALAPPROACH

In January 2012, the researchers at the Univeditthe
West Indies conducted a mixture of questionnamdijvidual
interview and focus group, to examine the prelimina
perceptions of the Mobile DSMS application. TwehRtydr
patients and caregivers visiting their medical ptiacer were
asked to participate in the study. Out of the 2dpp=surveyed,
21 volunteered their responses. The volunteers gieen a
questionnaire to obtain demographical informatiofhe
participants were then presented with a screenstobtype.
The researcher explained each screenshot and ableed
participants to think aloud on what they saw in $heeenshots
and their initial perceptions. The main objectivetlus study
was to investigate the participants’ interest inngsthe
mDSMS application and to obtain suggestions forrowimng
the application. Some of the results of this stady published
in [11].

VI. RESULTSAND DISCUSSIONS

The feedback obtained from the focus group wasyaedl
and categorized into three user-centered subjeetsadesign
recommendations, barriers and social implications.

A. Design Recommendations

The majority of participants remarked the systerpeaped
to be simply and the intended use of each systeature
(described using the prototype) was understoodereTlwere
some icons that did not communicate the intendeahing and
for each one identified the user was asked to sigge
alternative.

stated that they felt that it also required lessltaing based on
human memory since the application stored the ttiéstoSome
participants remarked that the mobile applicatioakes the
information more readily available by having access
information at your ‘fingertips’. Users liked theraphical
visualization of their personal histories whichyttean reflect

they are presently using thon and use to determine what is working and whahds

working for them. However, the current visualizatifor the
group results did not have the necessary affordartoe
communicate the intended information on each pkenas
interesting to find that while the intention of theoup services
results was to illustrate where the user standslation to the
other group members, such a comparison was notreeqin
this type of system. Users felt the comparison meameone
was doing better than someone else and while tigiktririgger
a competitive form of motivation, it is not praeicto make
such a conclusion that larger/smaller means bettesé with
health related matters. For example, a BP readin§36/91
may be high for one user but normal for anothereré&fore,

Rvhen displaying results belonging to a peer, coispas

should be made against the peer’'s personal headils.g

In closing, there was a general consensus thabmged
usage is required to identify more suggestionginglao how
the system design could be improved

B. Barriers

Some participants had concerns about the potential

exposure to radiation through prolonged usage efntiobile
phone. Others indicated that people living with MGD may
also have some form of impairment, for example posion,
and the system should address this through itgguledihe
choice of mobile phone platform was also discusdédny
people in the target user aged group own whatliscckbcally
aMe-Too phone, that is, a basic no-frills cell phone. Efere
there was a concern, from the screenshots, thadphkcation
would only be supported on SmartPhone and mosthef t
participants surveyed were not familiar with thipe of phone.

C. Social Implications

It is important to note that this is a mobile apation that
promotes sharing. Furthermore, a certain level roéttand
reciprocity is necessary for this type of suppdiherefore,
special attention must be paid to the type andurilof the
deployment environment. Open cultures where it moam to
divulge personal details and give advice mighteflasimbrace
this initiative than closed ones. Nevertheless robrshould be
in place to control what gets shared and with whom.

VIl. FUTUREWORK & CONCLUSION

The objective of this study was to gain an undeditey of
the user's perceptions on a remote peer-supportilenob
initiative called Mobile DSMS. The majority of thparticipants
found the system design to be simple and straighial.
Suggestions were made on how the applications etesttand
affordances could be improved. The paper also iiiethsome

Many found the system to be more convenient an@f the barriers and social implications associatét this new

perceived that it would require less paper. Furttoee it was

mobile health initiative. This version of the systewas



designed for people who have been diagnosed vtrticular
disease and whose main intention is to prevent Goatipns
relating to the illness. This concept can also kiereled to

. : (1
person’s who have not been diagnosed as yet anbecased
to foster healthy lifestyle practices and improwedliness

management. [2]
Currently, the outcomes of this study are beingdute

refine the prototype and another focus group wéllheld to (3

discuss the proposed changes to the system dekign.
June/July 2012 a field trial will be conducted battusers can
access the system in their local settings and durttesign

changes are expected based on usage in uncontrolled
environments.
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