World Academy of Science, Engineering and Technology 64 2012

Integrating PZB Model and TRIZ for Service
Innovation of Tele-Healthcare
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Abstract—Due to the rise of aging population, effectiveimition
of healthcare resources has become an importané.id4/ith the
advance of ICT technology, the application of teéaithcare service
has received more attention than ever. The maipgser of this
research is to investigate how to conduct innoeatdesign for
tele-healthcare service based on user's perspsckuest, the
healthcare service blueprint was used to desdnbeprocesses
of tele-healthcare service delivery, and then consPZB service
quality gap model based on the literature and  jli@oers’
interviews. Next, TRIZ theory is applied to implent service
innovation. We found the proposed service innovatimcedures can
effectively improve the quality of service design.
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|. INTRODUCTION

There is plenty of room for improvement. Therefdhe
main objective of this researchis to conduct aesy& and
effective innovation for tele-healthcare servic&st: we use
service blueprint  to illustrate the tele-healthcseevice
delivery procedures, and then through the litematund
practitioners’ interviews to
construct PZB quality gap model, and then combifietz
theory, analysis of an innovative program available
to planner as a reference. Finally, the researghdahat the
current practice of the tele-health care servicedseto be
modified. This research suggests and provides ovitive
improvement  procedures  foe-tel
healthcare industry.

Il. LITERATURE REVIEW

OWADAYS the increase of aging population is a globa

phenomenon, consequently the increasing costs
healthcare and shortage of healthcare providers beil an
inevitable challenge all over the world. For deyeld
countries, the main aging burden resides in persithhealth
care costs. Similarly, the population aging wiltbme a critical
issue in the developing countries. For instancéna&Will have
approximately 31 percent of its population agedros@ in
2050, larger than the percentage found in the W&aghus, 1]
Additionally, in Taiwan the rate of population agirs one of
the highest in the world. The elderly are curretdken care by
the family members or immigrant workers who maymte the
basic training of nursing skills. With the advanog& ICT
technology, some health service can be enhanceatidyting
the newly developed products. Such trend can fawlithe
healthcare delivery to the elderly’s homes or tteegs where
the elderly reside.

Many initiatives have been launched in Taiwan tbvdey
health care service to the user in the distance.gbvernment,
Department of Health of the Executive Yuan, supgubrt
Tele-healthcare Service Development Project forpitals
including Wang Fang Hospital, Changhua
Hospital, Kaohsiung  Medical  University
Mennonite Christian Hospital four care teams. Eatam
member developed a tailored service model for §ipenged.
Those practices are not well-developed.
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Christia
Hospital and

of A Tele-Healthcare

According to Health Resources and Services Adnnatisin
(HRSA), Tele-health is defined as a professionalise which
delivers health-related services and informati@ninformation
and telecommunications technologies. Tele-healthuldco
support the health professionals to conduct renatitécal
service, out-patient distance education, publidtheand health
monitoring, which capture and transmit physicalnalg and
biometric data. [Office of Health and the InfornesttiHighway,
2].

Maheu & Allen [3] described tele-healthcare service
including health promotion, prevention, diagnosisultation,
education, clinical treatment, and public health tvansmitting
the information and data. In addition to educafarthe patient
and community, it also provides health data managerhealth
care resources allocation and transfer. The teolied applied
in tele-health include video conferencing, internghage
storage and transmission as well as telecommuaicairitton,
Engelke, Rains & Mahmud [4], Koch [5] and Wenzekffém
IBM thought tele-healthcare is to deliver healtihecservice to

e remote clients. It could be as simple as twalthe
professionals discussing a case over the telephoneas
sophisticated as using videoconferencing betweenigers at
facilities in two countries, or even as complex rabotic
technology. Nevertheless, the current tele-headtilieation is
more focused on monitoring the clients via ICT teadbgies.

The technologies and products available for sujmprt
tele-healthcare service are collecting data likeoBI Pressure,
Weight, Pulse Oxidemeter, Blood Sugar values. Thiase are
monitored and trended for long term chronic caesiBes that,
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With the availability of better and cheaper comnoatibn
channels, direct two-way audio and video streanfiatyveen
care givers and receivers.

Tele-home care is a special form of care servicewis not
only limited to medical treatment. It can be anyrimf service
which is beneficial to users, users’ relativesecgivers and
medical professionals. The key motive of this kirficervice is
to enable the care receiver/ elderly to live atheis most
familiar environment and to maintain their estedasatsugu
Tsuji[7]

Research of tele-health care is still in its infanto promote
the well-being of the clients, basically theretave directions to
meet the clients’ need, i.e., physical and psyaliold. With the
advance of the ICT technology, there are so mapyxpnities
to adopt the technology to directly satisfy thesists’ physical
needs. Consequently, the positive effects of apfitio of new
technology can benefit the clients psychologicalrom
technological perspectives, there are some impboitsues
have been addressed such as developing healthmetion
management system, integrating ICT technology tdicaé
treatment and healthcare service delivery, fatitiggeducation
and entertainment activities via new technologg, et

Due to the increasing population of the elderly dhd
chronic disease patients as well as the rising ca¢diosts,
tele-health care is an effective way of deliveriage service to
the clients and assisting them live independentBurrently,
Tele-health care provide three functions: (1) Sadetd security
monitoring system; (2) Biometric data monitoring3) (
consulting service via phone and video conferenc@asier
and Barlow [8]studied the effects of tele-healthecand found
that it can significantly reduce the number of atipnts and
medical expenditure. Furthermore,
monitoring and video conferencing the clients ageive more
appropriate service.

In Taiwan, three tele-health care service modele Hzeen
developed. They are based on location of receigenyice,
which are classified as community, home and irsitu Each
service model can work independently. Once theeerised of
transfer among them, the clients can be smoothftedhfrom
one model to another through resources adjustmengiro
integrated information platform. (ITRI)

through  biometri

conferencing, health education, and direction ordiaiee
usage. Some medical resources such as specialt an
cross-department doctors can enhance the service of
Institution-based health care model.

B.Exploring the care receives’ needs

Customer need is not only the driving force of techl
progress, but also the important basis of prodamcbvation
design. Customer need has become the starting mdint
designing service delivery. Facing the customeredrimarket,
service design must cover a larger scope of theevethain and
provide high added value to the customers.

Researchers have made several attempts to expéoveices
of customer requirements in relation to the prodsetvice
design process. Quality function deployment (QFB) a
commonly used method to explore the voice and cuets
need and translate the voices into technical spatin of the
product/service design. However, QFD depends heail
human subjective judgment during the extractiorcugtomer
requirements and determination of the importantghisi of
customer requirements. In order to obtain systemati
comparison between the factors that affecting thevice
design, Kwong and Bai [9] introduced a fuzzy numirethe
pairwise comparison of Analysis of Hierarchical &&ss
(AHP). Li et al. combined rough set theory, Kanodel, AHP,
and the scale method, an integrated method is peap®o
obtain the determinants of customer requirementd tm
determine the final importance of customer requaets.

PZB model [10]The SERVQUAL application must be
periodical in order to filter trends and changeshia customer
perception. The identified gaps must provide tamlsoffer
jpnovation development and sustainable to eachil@rof
market-share. The professional profile flexibiligould be
arranged in real time to establish a transpareglegion among
the client’s desires and the delivered service.

C.Service design / Innovation

Zeithaml and Bitner [11] are clear relating sersi@s acts,
process and performances. Vargo [12] enhance ZelitBa
Bitner’'s original definition asserting that sendcare specific
applied competences (knowledge, skills and expeg®nin
acts, performances and processes targeting berieéitevant

Community-based moderovides five service including a literature generally uses three perspectives taribesservice

convenient health station, health education andsutng
service, GPS, medicine usage direction, and tranefe
resources. In addition, this type of service caimtegrated with
other resources Ilike food delivery,
transportation, and rental of assistive equipment.

innovation (Tether, [13].Gallouj (2002)[14] iden¢ifl six
innovation models—radical, incremental, ad hoc, laregive,
recombinative, and objectifying. Several vectorsovjger

house-cleaningompetence, service characteristics, technologyackeristics

(new ICT applied), and customer competence(patieatsbe

Home-based modplovides five service including biometric taken care of at home),have been changed. Semviire®ring

data collection, distant health education, housesit,vi
introduction of living resources, and emergencydtiag. This
kind of service will be enhanced by integrated witther
resources such as nursing care at home, professiuisit and
assistive equipment.

is a systematic way to develop service in usagenofdels,
methods and tools (Bullinger et al, 2003) [15]..Figoresents
five phases for developing new services—initial gghaidea
management, requirement analysis, service develapard
service trial. Service sector innovation has alwhgen the

Institution-based modelrovides five service including video driving force behind new directions in manufactgriand

diagnosis, biometric data collection, relative
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vide economic growth. This study analyzed service intiondassues
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arising from current trends in technology, busindssnand and
social organizations, the dimensions of servicevation, and
consumer demands as the basis of service innovation

D.Service Blueprinting: A Practical Technique for
Service Innovation

Service design methods should place greater engploasi
managing the service experience, enabling a flexidhd
modular design to accommodate the real-time cotioreaf
value through customer interactions with the firoross the
different interfaces. Service blueprint was devetbmore than
20 years ago to clarify service concepts and syatieenthe
process of service design. Service blueprint isira lof
process-oriented service design method. Servicepbiuting
(SB; Shostack 1984) [16] comes from service managénd
it uses case and activity diagrams (Booch, Rumhaagi
Jacobson 1999)[17], which was developed in thed fief
software engineering. Recent works such as StuattTeax
(1997) [18] and Berry et al. (2002) [19] proposeahfeworks
for service design and management that integrateicee
processes (functional clues), people (human cluesy
physical facilities (mechanic clues), but the imgtgpn of
technology into service design has not been fatfill

E.TRIZ

The application of TRIZ to innovative service dexmhent is
in its infancy, additional research is needed top nthe
parameters of contradiction matrices and invergiveciples to
service concepts. Some examples are the Silver daopn
Network of European Regions (SEN@ER), Vermont Binp
for Health in the USA and Sukoyaka Family 21 in alap
However, to our best knowledge, these projects haoe
fulfilled their detailed stages of service desigrgpecially
“stakeholder requirements,” “business alliancesand
“service experiment lab” during the phases of vées
innovation.

Ill. RESEARCH METHODOLOGIES

Propose a systematic and efficient framework towal

innovative problem solving. Like many other methiodges,
there are three basic stages in the problem solpiogess:
“define the problem,” “generate solutions,” and dlate
solutions.” Based on these, we extend this protessme up
with seven steps.

Building Service
Model
Service
Blueprint

l

service
Measurement

Field Investigation
Expert Consultation

Expert Interviews
(WNegative Correlation)

TRIZ

l

Innovation Rule

l

‘ Satisfied Program ‘

Fig. 1 The systematic procedures of service inrnomat

Step 1: Defining the main service contents in Telaith
care service

From the perspectives of marketing research gissential to
identify the main service contents which represene
customer’s need. The service providers are keesatsfying
the customers’ need means that service can crelte towards
the customers. Therefore, the first step of serwvinevation is
to identify the service contents clearly.

Step 2: Identifying the key interactive contactdeyvice

blueprint

Once the main service contents are defined, theicser
designer needs to examine the deeper interactitteba the
service receiver and service giver. Service bluetpsia useful
tool that can be used to investigate the interfacesactivities
r\ghere the customer’s needs are met.

Step 3: Analyzing and classifying the service meament

In order to conduct a systematic and holistic asialyn
service innovation, we can establish key constractd the
corresponding criteria for each construct.

Step 4: Generating the TRIZ parameters

Before the TRIZ inventive rules can be applied, &y
specific service sector we need to build up serpaemeters
table that is mapped from engineering one. In ottend, the
established service parameters are based on theeerigg
parameters table.

Step 5: Examining the contradiction and finding the
corresponding inventive rules

Following the previous steps, the main service eatst, key
interfaces between the service giver and receiard
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parameters table are identified and available. N@xB model

can be
contradiction.

Step 6: Generating the feasible solutions

In this step, the contradiction and service gaph ke
resolved by applying the contradiction matrix whigtovides
standard TRIZ solutions and the corresponding ruldence,
the innovation problem is translated into standardblem.
Next, inventive rules are applied to find the staadsolution.
Finally, the standard solution is transformed tdveothe
original problem.

Step 7: Evaluating the service innovation
The final step is to evaluate the effectivenedsiim of cost,
time and manpower.

IV. SERVICE INNOVATIONS IN TELE-HEALTH/ CASE
IMPLEMENTATION

Step 1: Defining the main service contents in Tredalth care

service

According to the survey and the observation ofekisting
practices of tele-health care, there are three nsairvice
contents, i.e., (1) emergency service; (2) monigpron daily
activities; (3) monitoring on biometric data. Thegn provide
support for the emergency and accidents handlingedss long
term wellness monitoring. Such service can stoeesdients’
health records and facilitate the health management

The resources from a variety of industries cambegrated to
build new service model of tele-health care. Faareple, the
resources include the nursing expertise of hosgiatTun

hospital, Min-Shen hospitd] communication platform provided

integrated with TRIZ method to examine the

Loy | Vs | Ingiiy Treament
operation | opention service operaion
Waagemer| | [~ Compiete [rvem—!
%11 Uplood || [ Regular Ao
C‘::.":’ "m‘ﬂ “"y]s“::g‘“ i cxaminaton| | User query | | Useroalng | | bealth Wone | || ReEitered f:m
|| [t || || [Andupload condiion raimert
Interaction line: i L
oo [T | [Resiheand
i 1 pomaand | | montor | |Sentonlyis| | Onlne | | Emergency | |,
LD opersonsl | e | | physilogal| | et | | svice | | sl | | S0
range dta
Visbleline
— it
Readthe | | anysisand Hedh
Suffwion pysiclogica| | excepton consiling
lvae | | handing L
B service.
Visbleline
informat Reoordand
Support m‘;":,\m eSS or race unusual
— il circumsiances.
veekly
[

Fig. 2 Service blueprint

Step 3: Analyze and classify the service measuremen

Tsai and Chung (2011) conducted a survey on tedétthe
care and face-face interviews in suburb area dfraemhaiwan
and presented an explorative factor analysis. Tinepose an
evaluation framework including three constructs aight
measures. Three constructs are described from
perspectives which are technology, social psycholand
management. Further, three constructs are deplioyeckight
measures which are system quality, privacy riskstirservice
quality, cost effectiveness, satisfaction levelges intention,
and health intension.

three

In this research we extended five new measureddon
“system quality” and “service quality.” They are niimr
technology, measurement technology, @ communication
technology, system platform, and personnel educatind

by communication company (Chunghua Telecom, eme;geﬁraining are under the measure of “system qualiButther,

response service of security company (Chung-Hsouig ) ,

medicine usage, medical treatment, health educatimeo
consulting, and emergency response are deployed fhe

mobility designed by construction company (Yuan+hyneasure of “service quality.” The new frameworkigists of

and assistive facilty made by emqmept
Healtherd,

Construction),
manufacturing company (Lifeline, Tunstall,
Fujitsu, Card Guard).

Step 2: Identifying the key interactive contact $grvice
Blueprint.

Next, service blueprint is used to examine theitdedad the
interaction between the care receiver and the aesyistem. In
other words, the analysis goes deeper from the saivice
contents to specific contact points. We classiéydhtivities by
the contact processes which are taken place wigesetivice is
executed. The service blueprint is shown in Fig. 2.
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three constructs and 16 measures.

Step 4: Generating the TRIZ parameters for health service

As mentioned previously in the literature reviewhaugh
TRIZ originally was applied in the field of solvirengineering
problems, it can also be used to cope with the lpmohn the
field of service innovation.Follow the same logics in
engineering problem solving, we need to identify #ttributes
that affects the customers’ satisfaction level. Rbose
attributes, there exist some contradiction and gegesl to be
resolved. Before we use TRIZ contradiction matnig, need to
translate the engineering parameters into attribofehealth
care. Parts of the TRIZ parameters for health sargice are
demonstrated in Table I.
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TABEL |
TRANSLATE ENGINEERING PARAMETERS INTO ATTRIBUTES OREALTH CARE
o Apply ICT and illustrate TRIZ
TRIZ parametersnd description parameters
Parameter Description Parameter Description
Service
Speed Object speed Respons|ve delivery speed
and timeliness
Attempt to change When demand is
. change, the
the object state ;
. . Supply impact of
Power interaction ; ) .
capacity | capacity serviceg
between )
will how to
sub-system
change
Receive strength The vanet‘y The variety
Pressure of need with
of sub-system ; number of need
time changg
Shape External shape exterio Sensg .
characteristics
Maintain The usability of
Sub-system .
o completely and Functional | care system and
stability - ’
healthy ability equipment

Step 5: Examining the contradiction and finding the
corresponding inventive rules

In the previous step, service quality gaps have bezasured

technology. Meanwhile, the negative effects on tther

parameters, i.e., information loss among platfqp#j), should
be avoided.
Referring to the contradiction matrix, we can fouti

following table which illustrates four inventive les can be
applied to generate ideas for improvement.

TABEL Il
FOUR INVENTIVE RULES
Avoid getting
worse paramet]
Improve the paramet€l

#24 Lost information

#9 Response efficiency 13, 26

10, 28

#27 Reliability

These inventive principles are as follows:
#10 Prior counteraction (corresponding to Recogmiziand

making necessary social situations for future)

Solution: this inventive principle was referencedyenerate
the following service operational concept: (a) @meEp the
necessary compatible health management informateiform
that can enable the exchange of the medical, d&agnand
financial data by using the common standard likealth Level
7; (b) avoid of time waste during the movement u&ng

by computing the difference between the expectatiand wireless technology.

perceptions by PZB model. In this study, a surveg expert
interview are conducted.

Among three dimensions and 16 measures, the reshdis
that there are significant differences in the disien of social
psychology. The most critical measure of sociakhsjogy is
privacy risk which has three negative relationshigth the

other measures. They are communication technolodﬁI

satisfaction level, and users’ intention. Theselifig suggest
that tele-health care service designers should dwkirlg
carefully at each of these negative relationshifgsra-examine
the possibility of resolving these contradictiomanatively.
That means the improvement efforts should be fatosehose
area.

Step 6: Generating the feasible solutions

In the process of new service development, the TRéthod
is a very useful tool. Researchers have demondttagt TRIZ
is effective in solving technical problems when eleping
tangible products. On the other hand, some researdiave
utilized the TRIZ method for innovative problem-gal in
new service development (Saliminanim and Nez&@03[20];
Lin and Su, 2007 [21]; Zhang et al., [22,23]).

The following problem was at issue. Compatibilitpda
communication between different equipment playrapdrtant
role to tele-health care service. Therefore thiabbéity, safety,
and security of the information platform can inGeathe
customers’ satisfaction.

Of the 39 TRIZ parameters, the following parametecglire
improvement. The parameters to be
responsiveness (p9) and reliability (p27) of comitation
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improved are tlﬂ%

#13 Do it in reverse (corresponding to ConsideriBgcial
process inversion)

Solution: this inventive principle was referencedyenerate
the following service operational concept: (a) Taymake the
movable parts or external environment are fixed uadte the
fixed part can be movable. Originally, the clieat®uld go to
spital to examine their basic biometric data.ti@contrary,
the data can be transmitted via wirelessly. Thaiésmovable
parts can be fixed; (b) upside down-encouragedbesito voice
their suggestion on achieving better service.

#26 Coping (corresponding to Recognizing similategns and
renewed program running)

Solution: this inventive principle was referencedgenerate
the following service operational concept: (a) Toysubstitute
the expensive and complex part with simple one.tiGoaus
improvement on data transmission technology carease the
reliability. Transmission network can also be siifigd}; (b) Use
optical to substitute the convention method. Theueacy of
medicine distribution can be improved by using RFID
technology.

#28 Replacement of mechanical system (correspontting
using more influence social process with less cotime)

Solution: this inventive principle was referencedgenerate
the following service operational concept: (a) brgpn service
can be replaced by multimedia communication chasieth as
using audio, video, and other sensation abilitye Thlated
technology and products including DVD, video coefesing are
already available; (b) Change the field from stadicynamic,
m fixed to changeable, and from random to stmex. One
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practical application is to use fingerprint to stitinge the log-on
process. Meanwhile such move can increase security.

Step 7: Evaluating the solution

According to the analysis in Step 6, we focus oe t
improvement of responsiveness and reliability. \@eehapplied
four inventive rules (10, 13, 26, and 28) to inseahe
performance of responsiveness and reliability. pédorm an
examination of the feasible solutions is basedrgar@a such as
cost, time, available human resources, technolbtgeal, etc.
After the examination and presentation of the fdassolutions,
the confirmed feasible solutions can then be impleied.
Through a period of implementation, the results barfurther
evaluated with various specified performance dateand if the
results indicate that the conflicts of the problere not
effectively resolved, it is suggested that the siedéthe method
should repeat the evaluation to examine which iskeglved the
problem.

V.CONCLUSION

The main contributions of this study are presentimge
major service contents for Taiwanese telehealtle aztustry
and using a systematic method to conduct servicevation,
which integrates the concept of service gap andZTtRéory.
From the perspectives of building a new serviceehotle have
explored the clients’ needs and tried to createiesdbr the
stakeholders, not only the care receiver but &le telatives.

There are plenty of research opportunities in tfeas of
health care. Further research on establishing tiopia that
enables all cross-organization stakeholders carhamge
information. That will enhance the customer reladiup
management. In addition, health care service isetyorelated
to health insurance, social welfare, and medicatigmtem. The
interaction between those areas is very compleg.ifterfaces
need to be further clarified. Furthermore, how tmduct a
systematic and holistic integration of differensaarces from
the different departments is also an interestipicto
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