Journal of Computer Science 7 (8): 1302-1309, 2011
ISSN 1549-3636
© 2011 Science Publications

The Public User’s Role in Breast Self-Examination &€leconsultation
System Development: Modified User-Created Content pproach

Norayu A. Talib,"’Nasriah Zakaria,
'Sureswaran Ramadass &Rdten Damanhoori
!National Advanced IPv6 Centre of Excellence (NA&)hool of Computer Sciences,
University Sains Malaysia (USM), 11800 Penang, Msik
School of Computer Sciences, University Sains MsilagUSM), 11800 Penang, Malaysia

Abstract: Problem statement: Teleconsultation services had been introduced ifayd& for almost 10
years yet it has not been optimally adopted evengh it was found that teleconsultation in Malaysia
cost saving, efficient in allocating resources,ames diagnostic options and better health outcoftes
present, the underutilized service is due to ilsirfato satisfy the user's demands on various @spe
Since Teleconsultation in BSE is at proposal stdlgete is strong need for user’s involvement in
suggesting its contents to harvest end-user acuapiehis study describes the development process of
the Web-based Breast Self-Examination (BSE) Tekadtation System, emphasizing the role of public
users in identifying the contents of the system igmdunctionality using our proposed Modified UCC
(MUCC) approach. To help understanding the prosesdfirst presents the key concepts related to
original User-Created Content (UCC) approach; mextdescribes in details the data gathering process
which applied qualitative method; we then descriheswveb-based application for BSE Teleconsultation
as well as, the development process illustratiegrdmsition from the MUCC to the system developinen
and finally we discusses the importance of the 'sis@put in the system development from our
experienceApproach: A semi-structured one-to-one interviews with 15 lmubsers was carried out in
October 2008 in one of the public university in Baia to capture the content of the system based on
our proposed MUCC approacResults: By using our MUCC approach, the content of theppsed
system has been identified and the BSE Telecotisultaystem has been successfully developed.
Conclusion/RecommendationsMUCC approach proposed and used in this study tmsdes insights

on user’s role in e-health system development.

Key words: Breast Self-Examination (BSE), User-Created Con{&/@C), teleconsultation system,
qualitative method, Modified UCC (MUCC), Requiremheangineering (RE), Social
Networking Sites (SNS), Object Oriented Analysid &esign (OOAD)

INTRODUCTION allocating resources, enhances diagnostic optioms a
better health outcomes (Maarepal., 2009). Thus, we
The user’s role in system development has found tare aware of some issues when proposing
be a significant factor that improves the succdsang  teleconsultation as the communication medium for
information system implementation (Schaper anddisseminating BSE technique to public. One of the
Pervan, 2007). Incorporating user in system devedp  major issues is how to increase the acceptance and
is found in user-centered approach, Requiremenidoption of such system so that it will be utilizadhe
Engineering (RE) approach and user-created contefiiture after it is introduce to the public.
(UCC) approach. However, the question arises on how Moreover, we know that many women are now
UCC can be applied for e-Health website since thigoncerning about their health and seeking for avic
approach has been widely implemented in its apica and supported information on the internet (Setk .,
to Social Networking Sites (SNS) (Chin, 2006). 2008). This may imply a high potential of women’s
Teleconsultation services had been introduced imcceptance of the BSE Teleconsultation as wellit§Tal
Malaysia for almost 10 years yet it has not beeretal., 2009). In line with what was suggested by Lannin
optimally adopted even though it was found thatand Ponn (2005), a personalized BSE Teleconsuitatio
teleconsultation in Malaysia is cost saving, eéfitiin  system that delivers various BSE educational messag
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based on public user’s (women) suggested contents i
designed and developed.

This study describes the development process of
BSE Teleconsultation system, emphasizing the réle o
the users in creating the contents of the systednitan
functionality using the UCC approach. To presert th
subject, this study is structured in four party:a(ibrief
description of the key concepts related to origumsr-
created content (UCC) approach; (i) a section
describing the material and methodology of data
gathering process; (iii) a section describing thebw
based application for BSE Teleconsultation, as @8/l Fig. 1: Modified UCC
the development process; and finally, (iv) a brief
discussions on our experience applying approach imable 1: Relevant literature on UCC approach

developing the system. Author Application

(Ryuetal., 2009) Video UCC
Background: User-Created Content (UCC) (Lee and Jo, 2009) Bidirectional TPEG
Approach: Incorporating user in design process has(No and Rhee, 2010) Mobile based SNS
applied in Social Networking Sites (SNS) and cogper E'E('ene" ;r;? Jzegg%' 2009) Vﬁ%’ﬁéﬁ{fafnmg website
intranet website (Chin, 2006). The success of anynjorth, 2009) Web U2

implemented information system depends on how wel
it fits the users’ needs (Daws, 1993). In ord.er to Despite of UCC benefits, Chin (2006) identified
requirements, user involvement is essential ingyerlapping or duplicate, (2) credibility issues tboi

determining their needs. suggested content, (3) questionable or biased mbnte

User-created content (UCC) content (UGC)and (4) the difficulty in organizing the contenisce
approach is originated in 1990s (Rgtual., 2009) and jt's structure-free.

can be defined as content created by users theesselv  Due to this problem, question arises on how this
(Chin, 2006). UCC has found to be the importantdiac approach can be applied in e-health website/system
contributes to the acceptance of some of the mosthere the credibility and integrity issues are taks
relevant and fastest applications available onviieé  (Ahernet al., 2006). Therefore, we have modified the

(Ryuet al., 2009). original UCC approach suggested by Chin (2006) to
The three ways in which UCC can be applied isovercome the abovementioned problems and to fit its
described as follows based on (Chin, 2006). application on web-based health-related system.

In this study, the modified UCC can be defined as
Pre-production mode: is where the content is made the content and functionality of health-related
available only after it is peer-reviewed and vedfiby  sites/system suggested by user that is peer-rediewe
knowledge experts. and verified by system developer based on its agles
during the system development process. This approac
is differing from the original UCC approach sintasi
applied during the system development process \akere
in original UCC, the suggested content is spedlfica
for already implemented sites/system. The Modified
UCC (MUCC) approach applied in this study is
illustrated in Fig. 1.

Post-production mode: is where the content is

immediately available the moment it is posted bgrus

The moderator or knowledge expert has the authtwity
review the live content and make necessary chatoges
it based on site’s policy.

Peer-based mode:is where the content is made
available immediately the moment it is posted bgrus
without moderated by knowledge experts.

UCC incorporating user perspectives into the
system development process to fit expectationsPreliminary Study: The study was conducted at a
Some relevant evidence found in the literature showperiod when no BSE Teleconsultation System pro®typ
that incorporating the UCC approach in softwarewas available to be presented to research panitspa
development process increase usage as listed ifhe aims were therefore to derive the contentshef t
Table 1 as follows. BSE Teleconsultation system suggested by the public
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user. Thus, contents were elicited through semifrom the interview, the data gathered is transforme
structured interviews. Interview is a valuable dfaéive  into user requirements which help in designingBis&
data collection method that provides deepTeleconsultation system based on public users’tinpu
understanding of the situations being scrutiniadégida  This method has been previously applied in (Maarid

et al., 2004; Bogdan and Biklen, 1998). Dillon, 1997; Hughes, 2009).

Data were obtained from semi-structured
interviews that were audio taped and were conducated Forum: The Forum/Discussion is created to enable
October 2008. The interviews lasted between 25-3@Qsers to create a topic/thread and reply to exjstin
min. The participants were interviewed at one &f th thread entries. Users may add new topic to the
public university in Malaysia. discussion panel. Users will also be able to reply

To enhance consistency and reliability of theexisting thread entries. New entries will autonedtic
interviews, an actual interview guide for the stwdys  updated after user hit the “post” button. The gtiota
developed after extensive literature review whichcorresponding to forum is as follow:
involved reviewing related journals. The guide préas
brief scenarios to illustrate the BSE Teleconsigtat « “For a forum, | think it is a good platform for ts
system, followed by a series of questions aimed at share our thoughts and make out friends. Who
determining the contents of the system and its knows, one day if we have some trouble and does
functionality. An informed consent was given to the not know where to seek for help we can turn to
participant. An Incentive was given as a token of  them.”(P7, 20 years old)
appreciation for respondents’ participation in stedy.

Emerging themes were explored in interviews withReminder alert: Reminder is created to enable an
subsequent participants. Audiotapes of the intersie email reminder to be sent to users 2-hours befwe# t
were later transcribed and analyzed qualitativdly. teleconsultation session so that they will be retifand
transcripts were read independently and a codemér do not forget their pre-booked session. The qumtati
was developed for the analysis. All transcripts ever corresponding to reminder alert is as follow:
coded independently using ATLAS.ti. ATLAS.ti aided
in managing all the identified codes and quotations  “But they don’t have reminder system where
from the coded interviews. The programme also we can personalize our monthly reminder to
shortened the analysis time when compared to the ti do BSE. | would like to have a feature like that
needed for manual coding (Friese, 2011). if possible. Then, the alert message can be sent

The data analysis process involved four stages, via email or SMS or in personalize page.”(P7,
which is based on (Bogdan and Biklen, 1998): (a) 20 years old)

Reading all the material to obtain an overall inggren;

(b) Identifying units of meaning (develop coding Breast cancer survivor: This module is for breast
categories), representing different types of pds®BSE  cancer survivor to share their experience fightamgl
Teleconsultation systems’ content required by publi surviving cancer. The quotation corresponding &abt
users; (c) Condensing and summarizing the contents cancer survivor is as follow:

each of the coded groups and (d) Summarizing the

contents of each code group to generalize desmmipti » “Breast cancer survivor section might help us
and concepts based on the aims of the study. to see what's exactly and how they recover

Since Malaysia consists of multi-culture citizetig from breast cancer. Those survivors, spouse or
quotes were spoken in bilingual (mixture of Malay  their family members can share their
language and English). Therefore, quotes from the experience in fighting cancer. Their experience
interviews were translated from Malay language to ~ May help others who might have facing the
English language. The translation is carried out an ~ Same problem. This is a good platform to share

validated before being manipulated during dataysisl the experience and grief. For those survivors,
they can give advice and on the other hand
RESULTS will create more aware of this disease

especially for those who do not care much
) . o about breast care and breast cancer. Maybe
From the interview, the participants suggested  gfier they read the true confession of these

corresponding to the contents suggested by the o for learning BSE as one of the prevention
participants are explained in detailed in this isect solution.” (P7, 20 years old)
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users to share their thoughts and experience ofubke

category of breast cancer related information. Theystem. Users may add new testimonials to the

contents are subject to change based on demanelse Th

testimonial panel. The quotation corresponding to

contents were suggested by public users duringestimonial is as follow:

preliminary study (explained in earlier section)heT

guotation corresponding to breast cancer related )

information is as follow: * “You can share your experience when you
have tried the system..maybe can give

« “l think a portal should have all the inspiration to other people to try and use the

information regarding breast cancer” (P6, 21
years old)

Online appointment booking: This module is for
appointment booking. Once the user successfullctsel
and books an appointment, list of appointmentssasitis

is displayed on the personal appointment panelrsUse
need to wait for an approval within 2 days that be sent
by the selected clinic. The quotation correspondimg
online booking (appointment) is as follow:

e “...itis great to have this kind of functionality
as we can book the session online.” (P7, 20
years old)

Dietary information: This module is created to display
all the information about food for breast cancer

system...” (P5, 20 years old)

Personalized page:This module is for displaying all
the information related to user. It is also dispthg
appointment details and reminder details. The diosta
corresponding to personalized page is as follow:

“l imagine having something like personalized

page...where we can upload our personal
details and when we booked the appointment,
the appointment details will be displayed in

our page...so it will be easy for us to

remember. Then any alert we will have it in

our personalized page.” (P6, 21 years old)

prevention. The quotation corresponding to dietary

information is as follow:

“...it's like nutrition also.....for example a
proper diet how to avoid breast cancer.” (P10,
19 years old)

Live chat (video and audio):The chat module enables

Other contents: Download section and Hospital
directory. This module is for download functionglit
where user may download resources. Hospital dirgcto
will listed all the participating hospital or clmi The
quotation corresponding to download section and
hospital directory are as follow:

user to have community chat among users. It enlsance

communication among users.

This module enables users to have one-to-on
consultation with a nurse/doctor after an appoimtime
has been approved. Users can chat personally hgth t
nurse/doctor while having teleconsultation sessidris

service can be customized based on users’ prefesenc

because it has functionalities such as: (1) Turfofbn
the camera, (2) Turn on/off the speaker (voice), (3
Hands free and (4) Broadcast video functionality.

e

“...any downloadable materials like video or
pamphlet and any important information like
where to get help.” (P6, 21 years old)

“Maybe information of clinics and
hospitals...list of clinics....contact number,
address and contact person...so that if we need
further assistance, we can refer to the list.”
(P4, 22 years old)

The broadcast video function can be enabled or

disabled, depending on users’ preferences (eithalidw
video broadcasting or only for the intended persdhg
guotation corresponding to forum is as follow:

“l think it would be nice if we have chat
function like live chat or forum where we can
join a thread.” (P6, 21 years old)

The BSE teleconsultation systenin this section we
will describe briefly on the BSE Teleconsultation
system (Talibet al., 2008). Then we presents the main
techniques and methods used in the development
process, as well as the main result obtained.

System overview: The BSE Teleconsultation system

Testimonial: Testimonial module enable user to createprototype can be described as three-tiered clienes

or add testimonial entry. This function enablesrenir

architecture (Burback, 1998). Client in the arattitiee
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implemented is a thin-client (Lowber, 2002). Theref P O AT
the presentation service is just a web browsercda® F’\DJ - ks J
service (application service) is the interface lestwthe = = '-';;!_ O
presentation service (web browser) and the data Database Il
(database). In this system they are implementedgusi e
ASP.Net, Visual Basic.Net and Microsoft SQL O
Server2005 serves as the database management syste . =,

and represents data service. Client browser Intemet

« Client browser

Thin-client was chosen over fat-client due to the
following reasons (Lowber, 2002): (1) lower Total
Cost of Ownership (TOC), (2) Ease of management,
(3) Lower software maintenance and distribution and
(4) cheaper hardware.

The BSE Teleconsultation system helps the user tbig- 2: Design architecture of the system

communicate and consult a trained BSE trainer via The ional . " ) h
internet anytime and at any place. Studies have e functional requirements will specify what user

proven that teleconsultation system reducedvants the system to perform while the non-functiona
transportation costs and medical fees for hospitatequirement is such as technical specificationteims
visits (Mair and Whitten, 2000). of hardware and software.

Furthermore, the teleconsultation system can
provide the user with the accurate guideline inModeling notation: In conjunction of using the Object
performing BSE and it can be one of the approache®riented Analysis and Design (OOAD) development
that we can use for disseminating breast cancemethod, the Unified Modeling Language (UML) is
information and BSE techniques. The BSEused. The UML is the standard language most
Teleconsultation system is not only designed forappropriate for specifying, visualizing, constragtiand
teleconsultation purposes, it is also designedrdeige ~ documenting all the progress of developing a saftwa
information regarding breast cancer and its prégant system (Watson, 2010).
as well as web community services (for instances
community chat, forum/discussion board), where siser
can share their thoughts and knowledge. Therescs al
breast cancer survivor section in the BSE
Teleconsultation system.

Nurse or docter User

Coding standard: This project will be developed using
the Active Server Page.NET (ASP.NET). ASP.NET is
known for its wide array of functionality and siiléty for
developing any web-based system (Erlingssbnal.,
2007). ASP. Net allows the usage of Visual Basit.Ne

_ _ (VB) for event handler as well as some web partsrots.
Development Process (Technique and Methods)his

system uses the Rapid Prototyping Lifecycle withSystem architecture: Figure 2 illustrates the design

Versioning (Spiral Model) for the development plamgn  architecture for BSE Teleconsultation system which

and scheduling. In rapid prototyping the BSEbased on client-server model. In this model, the

Teleconsultation system prototypes are developedpplication processing is provided by multiple gjefl)

which can be quickly replaced or changed in linthwi Database Server, (2) Application Server and (3) PC

testing feedback from user. The development of thévorkstation. Database Server is where the datevatr

BSE Teleconsultation prototype of the future systemand updating is done while the application servereb

can be very helpful (EI-Mousdt al., 2008), allowing server serves for application services and logic.

users to visualize the system and provide feedbadk

Thus it can be used to clarify user requirement®og. Details of the BSE Teleconsultation System GUI:
The user requirements that were gathered durin@resented in this section is some of the screemsifot

the preliminary study which specified the contefit o the BSE Teleconsultation system GUI.

the BSE Teleconsultation system are then translated

into two specific requirements: (1) Functional Main Page: lllustrated in Fig. 3 is the main (index)

requirement and (2) Non-functional requirement. page of the web-based BSE Teleconsultation system.
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Fig. 5: The user access control panel for admartistr

User access control paneltllustrated in Fig. 4 is the
access control panel for the administrator to adntr

access in the system based on user type.

Appointment panel: lllustrate in Fig. 5 is the panel for
displaying the appointment that has been booketthd&y
user. This is user-specific panel which persondlize

each user.

Chat panel: lllustrated in Fig. 6 is the chat panel which

enables communication among users.

C OB BT N

& BSEwieconsutznon
n Sl we?

rera— L |
| See—
P —— | s
B s £

Fig. 6: The chat panel

PR Yem— = =
C— .
R mp—1
L — >
m (S FieE -
e
D s
(= 3]
|
: = "
: : ‘
e 2 Tole .
“ T Y @R 4 o= g
=
]

Fig. 7: Teleconsultation interface

Teleconsultation panel: lllustrated in Fig. 7 is the
teleconsultation panel which enables one-to-oneorid
chat between user and BSE educator.

DISCUSSION

This study introduced a modified UCC (MUCC)
approach for incorporating user input in developig
health system. UCC approach has been widely applied
in Social Networking Sites (SNS) but has not yetrbe
applied in e-health domain. This study confirmsttha
original UCC does not fit e-health system/site
environment due to the following issues identifiey
Chin (2006): (1) contents overlapping or duplicd®,
credibility issues of the suggested content, (3)
questionable or biased content and (4) the ditfycin
organizing the contents since it's structure-free.

Due to these issues, we have modified the original
UCC approach suggested by Chin (2006) to overcome
the abovementioned problems and to fit its appboat
to web-based health-related system since the éligdib
and integrity issues are at stake (Aheral., 2006).

MUCC approach is differing from the original UCC
approach since it is applied during the system
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development process whereas in original UCC, the of eHealth research. J. Med. Internet Res., 8. DOI:

suggested content is specifically for already immated 10.2196/jmir.8.1.e4

sites/system. Therefore, the modified UCC can bel-Mousa, A.H., Z.J. Muhsin and M.A. Al-Taee, 2008.
defined as the content and functionality of heedilated A Web-Based Rapid Prototyping Workflow
sites/system suggested by user that is peer-rediawe Management Information System for Computer
verified by system developer based on its relevance Repair and Maintenance. J. Comput. Sci., 4: 991-
during the system development process. 998. DOI: 10.3844/jcssp.2008.991.998.

This study confirms the significant roles of userBogdan, R. and S.K. Biklen, 1998. Qualitative
participation using the MUCC approach in developing Research for Education: An Introduction to Theory
an e-health system/site. However, this study aB® h and Methods. Needham Heights, MA: Allyn and
some limitations. Future research may strive taiobt Bacon. ISBN: 9780205482931
responses from large sample of users. In addittus, Burback, R.L., 1998. Three Tiered Client/Server.
research is conducted among small group of public http://infolab.stanford.edu/~burback/dadl/node1@vlh
users and a Sing|e nation (Ma|aysia)_ Wide range of:hin, P. 2006. The value of User-generated contents

participants might yield different results. part I/ll. Intranet Journal, July 2007.
http://www.intranetjournal.com/articles/200603/ij_
CONCLUSION 03_07_06a.html

Davis, F.D., 1993. User acceptance of information
This study described the users role within the  technology: ~ System  characteristics,  user
development process of a Web-based BSE perceptions and behavioral impacts. Int. J. Man-
Teleconsultation System for disseminating breastea Mach. Stud., 38: 475-487.
related information and BSE techniques using the deepblue.lib.umich.edu/bitstream/2027.42/30954/1
Modified UCC approach. Within the development /0000626.pdf
process of this solution, we used qualitative metttan  Erlingsson, U., B. Livshits and Y. Xie, 2007. Erud-t

elicit user requirements and the system contenhgluax end web application security. Proceedings of the
development process composed by two phases carried 11th USENIX workshop on Hot topics in operating
out in iterative form: qualitative (interview), dgs and systems, San Diego, CAMay 7-9, 2005.

codification phases. The first phase (interview) http://www.usenix.org/events/hotos07/tech/full_stu
represented the early efforts, where the problers wa  dys/erlingsson/erlingsson.pdf
delimited and understood and the basic data wheigat Friese, S., 2011. Using ATLAS.ti for analyzing the

for later development in the iterative cycles.His{phase financial crisis data. Q. Soc. Res., 12.
and in order to increase understanding about thesus http://nbnresolving.de/urn:nbn:de:0114-
suggested content, we used open-ended interviewst A fgs1101397
of data to support the construction of the BSEHjorth, L., 2009. Web U2: Emerging online
Teleconsultation system applied the MUCC approbch. communities and gendered intimacy in the Asia-
this study, user participation in MUCC approach has  pacific region. Knowl., Technol. Policy, 22: 117412
proven aided in designing a system based on thyt.i http://www.springerlink.com/index/275498R8K33
53742.pdf
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