EGE AKADEMIK BAKIS / EGE ACADEMIC REVIEW

Cilt: 12+ Sayi: 1+ Ocak 2012
ss.95-104

An Approach Based on TRIZ Methodology and
SERVQUAL Scale to Improve the Quality of
Health-Care Service: A Case Study

Saglik Hizmetinin Kalitesini Arttirmak icin TRIZ Metodolojisi ile SERVQUAL Skalasina

Dayanan Bir Yaklasim: Bir Uygulama

Serkan ALTUNTAS', Engin YENER?

ABSTRACT

A new innovative approach based on theory of inventive prob-
lem solving (TRIZ) and the quality service measurement scale
(SERVQUAL) is proposed to improve the quality of health-care
service. TRIZ is used at a wide range of area in industrialized
countries to solve problems, while SERVQUAL is used very ex-
tensively to measure quality of service sector (especially in he-
alth-care service) by many researchers. Su et al. (2008) propo-
sed a systematic framework based on TRIZ to solve the service
quality problems. The aim of this study is to develop a metho-
dology to improve the quality of health-care service sector by
adapting the SERVQUAL scale parameters to TRIZ in the light
of the study by Su et al. (2008). Firstly, we mapped the determi-
nants of SERVQUAL scale with the analogical explanations of
the 39 TRIZ engineering parameters. Then, questionnaire was
prepared for confirming our study. Questionnaire was applied
to ten doctors (three of them are Professors (academic) and
the rest of them are regular doctors) at the Atattirk University
Hospital in Turkey. Finally, a case study was conducted to show
how to apply this new innovative approach. Application area
of TRIZ is extended thanks to this study.

Keywords: TRIZ, SERVQUAL, hospital, service quality, health-
care service quality.

1. INTRODUCTION

Quality can be considered as very significant ele-
ment to make a difference in the strong competition
environment for companies. Solution approaches are
very important for organizations to obtain sufficient
quality level. Innovative approach is necessary to ob-
tain sufficient quality level and to be successful as an
organization due to the selective customers. At this
point, Theory of Inventive Problem Solving (TRIZ) is
given a systematic way to find innovative solutions
for researches, engineers, employees and decision
makers. Although translation of TRIZ in English is the
“theory of inventive problem solving’, it comes from
the Russian phrase teorija rezhenija izobretatelskih

OZET

Saglk hizmetlerinin  kalitesini  arttirmak icin yaratici
problem ¢6zme teorisi (TRIZ) ve hizmet kalitesi 6l¢im
skalasina (SERVQUAL) dayanan yeni bir yenilik¢i yaklasim
onerilmistir. SERVQUAL servis kalitesinin 6l¢imu icin (0zel-
likle saglk hizmetlerinde) yaygin sekilde kullanilirken, TRIZ,
sanayilesmis ulkelerde sorunlarin ¢6ziim icin genis bir alanda
kullanilmaktadir. Su et al. (2008), servis kalitesi ile ilgili prob-
lemlerin ¢6zimi icin TRIZ'e dayanan sistematik bir cerceve
onermistir. Bu calismada ise, SERVQUAL skalasinin parame-
trelerini TRIZ'e adapte ederek, saglk hizmetleri sektoriintn
kalitesini arttirmak icin Su et al. (2008)'ln c¢alismasi Isiginda
bir metodoloji 6nerilmektedir. ik olarak TRIZ'in 39 miihendis-
lik parametresinin SERVQUAL skalasi ile benzesen boyutlari
eslestirilmistir. Sonra ¢alismamizi dogrulamak icin anket formu
hazirlanmistir. Anket formumuz, Tiirkiye'de, Atatiirk Univer-
sitesi Hastanesindeki on doktora(3'l profesor digerleri uzman
doktor) uygulanmistir. Son olarak, bu yeni yenilikci yaklasimin
nasil uygulanacagini gdstermek icin bir ornek uygulama
yurattlmustir. TRIZin uygulama alani bu calisma sayesinde
genisletilmistir.

Anahtar Kelimeler: TRIZ, SERVQUAL, hastane, servis kalitesi,
saglik hizmetleri kalitesi.

zadach (Rantanen and Domb, 2008). “Altshuller, the
proponent of the TRIZ method, was analyzed thou-
sands of worldwide patents from leading enginee-
ring fields, and categorized these patents in a novel
way by removing the subject matter to identify the
problem-solving processes instead of classifying
the patents by industry” (Su et al., 2008). He began
developing TRIZ in 1946, but it was not until 1956
that his first paper on TRIZ (written with his friend
Rafael B. Shapiro) was published (Savransky, 2000).
The development of the first navigators in TRIZ was
done by examining several thousand inventions and
there are now more than 2.5 million of investigated
inventions (Orloff, 2006). Orloff (2006) also indicates
that TRIZ is the only constructive theory of invention
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and, based on its essence, of engineering creativity
at the beginning of the 21st century. TRIZ is appli-
ed in many technical and nontechnical fields such as
marketing, education, management, manufacturing
(Rantanen and Domb, 2008). It is also proved a syste-
matic way for ones who want to solve their problem
with innovative approach. TRIZ gives quick and ef-
fective solution(s) compared to other methods when
the solution of the problem is not found by known
methods, namely mathematical methods, simulation
e.tc. Sener (2006) compared TRIZ method with other
innovative methods, namely six sigma, brain stor-
ming, Sinektik, Taghuci and Quality function dep-
loyment (QFD). Domb (2003) discussed TRIZ for non
technical problem solving. Details on TRIZ can also
be found in (Savransky, 2000; Orloff, 2006; Silverstein
et.al., 2008).

There are many constrains while solving real life
problems. These constrains prevent to obtain our aim
that we want to achieve. Some constrains may cont-
radict to each other. If there are at least two variables
which contradict to each other in the problem, we
can use TRIZ methodology to solve problem. Altshul-
ler has defined a matrix which was called contradic-
tion matrix. This matrix has 39X39 dimensions. There
are 39 technical parameters which causes contradic-
tion. These are called “39 standard engineering pa-
rameters”. The title line and the title column of the
contradiction matrix show the worsening and the
improving features, respectively. 40 innovative prin-
ciples have defined for the solution of conflicts. The
cell of the intersection of columns and lines includes
appropriate solutions in the contradiction matrix. Fi-
nally, fundamental solution of TRIZ environment has
been created by typing the innovative principles in
the intersections of the cell columns and the lines.
The first 5 feature for contradiction matrix is shown
in Table 1. As can be seen from this table, there are

two features for parameters, namely improving and
worsening. If we select weight of stationary (2) for
improving features and length of stationary (4) for
worsening feature, next the inventive principles No.
10 (‘Prior Action’), No. 1(‘'Segmentation’), No. 29 (‘'Use
pneumatic or hydraulic systems’), and No. 35 (‘Trans-
forming physical or chemical states’) might be the
applicable suggestions.

SERVQUAL scale is employed very extensively
for measuring the quality of service systems. This
scale is based on the basis of 10 parameters. These
are: Access, Competence, Communication, Courtesy,
Credibility, Reliability, Responsiveness, Security, Un-
derstanding the Customer and Tangibles. Details on
researches related to service quality improvement
in hospitals with SERVQUAL scale can be found in
(Babakus and Mangold, 1992; Vandamme and Le-
unis, 1993; Lam, 1997; Lee, 2005; Caha, 2007; Zaim
et.al., 2009). Details on SERVQUAL scale for examples
of theoretical knowledge and practical applications
and measuring service quality can be also found in
(Gronroos (1984); Parasuraman et.al. (1985); Parasu-
raman et.al. (1988); James (1990); Parasuraman et.al.
(1991); Parasuraman et.al. (1994); Elizabeth (1995);
Tony and Stephen (1997)). Furthermore, details on
SERVQUAL scale can be found in review studies:
Buttle, 1996; Asubonteng et.al, 1996; Coulthard,
2004; Ladhari, 2008; Ladhari, 2009; Gilmore and
McMullan, 2009.

Especially, TRIZ has been developed for solution
of the problem related to the production systems.
However, in the last period, a new TRIZ based met-
hodology is proposed to service sector to improve
service quality (Su and Lin, 2008; Su et al., 2008).
Cool (2005) presented a methodology for marke-
ting/selling TRIZ. Jiang et.al.(2011) developed a
conceptual framework of service system design by
using TRIZ. Retseptor (2003) gave some examples

Table 1: The First 5 Feature for Contradiction Matrix with Suggested Inventive Principles.

Worsening Feature
1: Weight |2: Weight |3: Length | 4: Length|5: Area of
of Moving | of of Moving | of Moving
Object Stationary | Object Stationary | Object
1: Weight of Moving Object - 2195’;’1 - 23% 131'
g 2: Weight of Stationar; - 10,1,
g (& d 29,35
& 8,15 15,17
o . . . , 15, B ) B 17,
E 3: Length of Moving Object 29,34 2
°
4 35,28,
a . i r £S R
£ 4: Length of Stationary 40,29
5: Area of Moving Object 22'911’ - 114é 1;’ -
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related to application of the 40 Principles on Quality
Management area. Zhang et al. (2005) proposed a
TRIZ based methodology service design. Shirwaiker
R.A. and Okudan G.E. (2008) reviewed the applicati-
ons of TRIZ and axiomatic design for manufacturing
and designing problems. Akay et al. (2008) evaluated
TRIZ methodology for the human factors. Movarrei
and Vessal (2006) applied TRIZ to customer relati-
onship management. Shahin and Pourhamidi (2011)
proposed a new generic contradiction matrix (39
traditional parameters changed to 12 major parame-
ters) for service sector. They conduct a case study in
a hotel. Lin and Su (2007) used TRIZ methodology for
creating new services. Chen et.al. (2010) developed
a systematic service system innovation model based
on TRIZ method for the improvement of the aging
in place and conducted a survey study by asking six
experts. In addition to the mentioned studies above,
there are some studies which applied TRIZ methodo-
logy in many social fields, such as service operations
management (Zhang, et.al.,, 2003), education (Marsh,
et.al,, 2004), finance (Dourson, 2004), marketing, sa-
les and advertising (Retseptor, 2005), supply chain
management (Movarrei and Vessal, 2007), human
capital (Ersin, 2009), education standards (Cemagil,
2006), crowd management (Pin et.al.,2011) and mar-
keting management (Zouaoua, et.al., 2010). Recently,
combining TRIZ methodology with other methods
is popular (Su and Lin, 2008). Details on the combi-
nation of the TRIZ with other methods are given in
(Petrali, (2004); Hipple, (2005a); llevbare et.al.(2011)).
Wang and Chen (2010) combined lean six sigma
methodology and TRIZ method to improve banking
service. Hipple (2005b) empasized the integration
and strategic use of TRIZ with the CPS process. Sakao
(2007) combined three tools: LCA (life cycle assess-
ment), QFDE (quality function deployment for envi-
ronment), and TRIZ for designning of products. Tong
et al. (2006) proposed an automatic patent classifica-
tion for TRIZ users. Bariani (2004) presented the de-
sign for manufacture and assembly (DFMA) method
and TRIZ based approach for part count reduction.
Wei et al. (2006) combined TRIZ and the fuzzy analy-
tical hierarchy process (AHP) for the automated ma-
nufacturing systems. Chai et al. (2005) demonstrated
the viability of applying TRIZ to services. Tsai et al.
(2004) designed a new metal seat mechanism for
the ball valve by using the Quality Function Deploy-
ment (QFD) technique and TRIZ method. Yamashina
et al. (2002) proposed Innovative Product Develop-
ment Process (IPDP) by combining QFD with TRIZ for
enabling the creation of new products.

Medicine is one of non-technical area which TRIZ
applications is used (Zlotin et al. 2005). In this paper,
a new innovative approach is proposed to improve
service quality in hospital. This new approach is ba-
sed on TRIZ, which is used in a wide area in indust-
rialized countries, and SERVQUAL, which is used by
many researchers to measure service quality in hos-
pital. Application area of TRIZ is extended thanks to
this study.

A general outline of the paper is as followed. TRIZ
methodology which proposed by Su et.al. (2008) is
given to introduce it briefly. Then, we introduce that
SERVQUAL scale is adapted to TRIZ using the metho-
dology by Su et al. (2008). Then, a case study is given.
Finally, the conclusion and future research directions
are given.

2. PROPOSED TRIZ METHODOLOGY BY SU
ET.AL. (2008)

Su et.al. (2008) showed TRIZ application in the
service industry. Their TRIZ methodology comprises
of eight main stages confirming to the general TRIZ
algorithm. The stages are;

Stage 1: Define the scope of the problem and iden-
tify the service sector under which it is classified

Stage 2: Extract the determinants which affect cus-
tomer satisfaction in the specified sector

Stage 3: Develop a parameter corresponding table
for the specified sector

Stage 4: Generate the feasible solutions through the
TRIZ contradiction matrix

Stage 5: Implement the feasible solutions

Stage 6: Are the results effective? If yes, go to stage
7; otherwase, go to stage 4.

Stage 7: Identify the next problem need to be resol-
ved.

Stage 8: |s the new problem belonged to the same
sector? If yes, back to stage 4; otherwise, return to
stage 1.

Su et.al.(2008) recommended further studying for
the explanation of the 39 TRIZ engineering parame-
tersin order to enlarge the TRIZ based applications.

The aim of this study is to develop a methodo-
logy for health-care service sector by adapting the
SERVQUAL scale parameters to TRIZ in the light of
the study by Su et al. (2008) in order to improve ser-
vice quality. The stages in the following section carri-
ed out to accomplish this aim.
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3. ADAPTING SERVQUAL SCALE TO TRIZ USING
THE METHODOLOGY BY SU ET AL. (2008)

Stage 1: Defining the scope of the problem, and
identifying the service sector under which it is classified

Improving the quality of hospital service is the
problem, and it was categorized under the health-
care service sector.

Stage 2: Extracting the determinants that affect
customer satisfaction of the health-care service sector

The determinants of service quality, namely
SERVQUAL scale, were set as seen in Table 2 by Pa-
rasuraman et al. (1985). Studies show that the SERV-
QUAL scale is an effective indicator for the quality of
health-care service (Caha, 2007; Zaim et. al., 2009;

Vandamme and Leunis, 1993; Babakus and Mangold,
1992; Lee, 2005; Lam, 1997). Consequently, the de-
terminants for health-care service sector were ext-
racted as Table 2.

Stage 3: Developing a parameter-corresponding
table for the hospital service sector

Health care service quality parameters and TRIZ
engineering parameters were analogically evalua-
ted, in this step. Firstly, we reviewed the implemen-
tation of 39 TRIZ engineering parameters and the 10
parameters of SERVQUAL scale in literature. Then,
parallel statements were matched each other after
some discussions. The result of the parameter corres-
ponding table for health-care service sector is shown
in Table 3.

Table 2: The Determinants of SERVQUAL Scale for Health-Care Service Sector.

Category Determinants Interpretations
The accessibility to hospital from outside and the ease of access to materials in
1 Access . ) R
hospital such as tools and electronic devices.
2 Competence To have the necessary knowledge and skills to provide services in hospital.
An effective communication with patients. A patient should understand the
3 Communication | language which is spoken by health workers and they should listen to the
patients.
To be regard, understanding, polish and friendly to patients. The behavior of
4 Courtesy employees and nurses’ should be very polite against patients during admissions
and housekeeping procedure.
Employees should be trusted for patient. Patients should be sure that nurses are
5 Credibility well-informed. Patients should be able to feel safe that all of the employees are
trusted about every topic.
s When promises to do something, it does so. Keeping accurate records.
6 Reliability X - .
Employees should timely provide the services
7 Responsiveness | Needed service should answer timely. Responding in time
8 Security To avoid the dangers and risks, to provide safety guarantees.
9 Understanding To understand the needs of patients and to know their needs.
the Customer
. Used equipment, communication materials, the physical appearance of
10 Tangibles . R X )
personnel and services provided in hospital should be very good.

Table 3: The Parameters Corresponding Table for Health-Care Service Sector.

Category | Determinants of | Parameter | Parameter Name in TRIZ

SERVQUAL Scale | Number

1 Access 32 Easy of Manufacture

2 Competence 29 Manufacturing Precision

3 Communication 28 Measurement Accuracy

4 Courtesy 34 Easy of Repair

5 Credibility 13 Stability of the Object’'s Composition

6 Reliability 27 Reliability

7 Responsiveness 9 Speed

8 Security 30 External Harm Effects the Object

9 Understanding the 28 Measurement Accuracy
Customer

10 Tangibles 12 Shape

Su et.al (2008) conducted their study by asking se-
ven experts. However, we designed a survey form, and
ten physicians (three of them has a title of Prof. Dr. and
the rest of them is regular doctors) in the Ataturk Univer-
sity Hospital in Turkey were asked to answer the survey
after creating the parameter corresponding table. At

the beginning of the application of the survey, we clari-
fied the definitions and the reasons related to mappings
the parameters in each pair and corresponding TRIZ pa-
rameters for physicians. Each physician specified his/her
opinion by choosing ‘Agree’ or ‘Disagree’ for each para-
meter in the survey. The results are shown in Table 4.
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Table 4: The Results of the Questionnaires From Physicians (A:Agree, D: Disagree).

Regular | Regular | Regular | Regular | Regular | Regular | Regular | Regular | Regular | Regular
Doctor | Doctor | Doctor | Docter | Docter |Dector | Docter | Docter |Doctor | Docter | Final
1 2 3 4 5 6 8 10 Results
Determinants of | p_, o er name in
SERVQUAL TRIZ No|A|D A|D|(A|D(A(D|A|D(A|D(A|D|AD|A|D|A[D| A D
scale
Access Easy of manufacture | 32| . + + + + + + + + + +
Competence N'Ia_uutzllc.tu_nng 2g
precision + + + + + + + + + + +
Communication Measurement g
aceuracy = + |+ + + + + + + + + +
Courtesy Easy of repair | 34/ + I . . N . +
Credibility Stability of the 13
object’s composition | ~7 [ + + + + + + + + |+ + +
Reliability Reliability 27| + + - + + + + + + |+
Responsiveness Speed o . + & + + + + + + + +
Security Extemnal harm 30
effects the object | 7 | + + + + + + |+ + + + +
Understanding Measurement 8
the Customer accuracy = + + |+ + + + + + + + =+
Tangibles Shape 2] . I . A - . . . +

After putting 10 pairs of analogical mapping pa-
rameters together, we came up with two mapping
pair, ‘Communication vs. Measurement accuracy’
and ‘Understanding the Customer vs. Measurement
accuracy’ which only four physicians (less than 50%)
agreed with, while the rest of the pairs were appro-
ved by more than 50% of physicians. Therefore, we
conclude that 8 pairs of parameter-corresponding
results are analogically related. In order to prove
the harmony of the physicians’ opinions, the survey
results were evaluated statistically. Following state-
ments were hypothesized:

H,: There are no differences among physicians’
opinions.

H.: There is a difference among physicians’ opinions
on the effectiveness of the parameter mapping results.

N
251 (6 -7)
i=1Ri(c—R)

2

T =cx(c—1Dx = 10x(10 — 1)x

be rejected. It means that there is no statistically sig-
nificant difference among the physicians’ opinions.
As a result, the parameter corresponding table was
formed with 8 pairs of mapped parameters.

To ensure the customer satisfaction in hospitals,
the determinants of health-care service sector sho-
uld be improved. However, improving one parame-
ter may worsen another one. In this situation the
problem is named as an inventive problem. Classic
TRIZ method presents a problem solution set with
40 TRIZ inventive principles in a 39x39 contradiction
matrix for inventive problems. The original contra-

Like Su et.al.(2008), Cochran test was used in the
statistical analysis since the response variables of
the survey are binary as “agree” and “disagree”. For
the calculation of the test statistics, agreement and
disagreement in the survey were coded as “1” and
“0", respectively. Then the results were arranged with
“c” columns and “r” rows representing the physicians
and the determinants, respectively. In the Cochran
formula the number of physicians (c), the column
total for the ;" treatment (Cj), the number of blocks
(r), the row total for the i* block (Ri), and the grand
total (N) were used. Calculation was shown in equa-
tion (1).

The critical statistic value for 0.05(a) significance
level and nine degrees of freedom is 16.919. As the
test statistic (10.688) was lower than the critical re-
gion value (16.919), the null hypothesis (H) cannot

72\?
(6 - 1)
=1 R; (10—R;)

2 7.6
= 10x9x — = 10.688

64 M

diction matrix was extracted for our 8 determinants,
and problem solution set was taken from the inter-
sections for all possible contradictions resulting in a
new 8x8 contradiction matrix for health-care service
quality problems (Table 5). The numbers in the inter-
section areas of Table 5 indicate the original 40 TRIZ
problem solution principles.

After this stage, inventive solutions can be searc-
hed for the quality problems in health-care service
sector using this new contradiction matrix (Table 5)
employing the methodology given in Figure 1. Re-
maining steps, proposed by Su et.al.(2008) do not
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Table 5:The Extracted Contradiction Matrix for Health-Care Service Sector.

Worsening Parameters
1 2 3 4 § 6 1 §

;‘: r‘:‘:::i Access Competence Courtesy Credibility Reliability | Responsiveness Security Tangihles
1 Access (33-00-11-09) [ (1-13-01) (33-13-08-01) (24-02) (01-28-13-27)
2| Competence (235-10) (30-18) (11-32-01) (10-28-32) | (26-28-10-36) | (32-30-40)
3 Courtesy (01-33-11-10) (25-10) (02-33) (11-10-01-16) (34-09) (35-10-02-16) | (01-13-02-04)
4| Credibility (33-19) 1§ (02-33-10-16) (33-13-28-18) [ (33-24-18-30) | (22-01-18-04)
§|  Reliability (11-32-01) (01-11) (21-33-11-28) [ (27-35-02-40) | (35-01-16-11)
6 | Responsiveness | (33-13-08-01) [ (10-28-32-33) | (34-02-28-27) | (28-33-01-18) | (11-33-27-28) (01-28-33-23) | (33-13-18-34)
7 Security (4-33-02) | (26-28-10-18) | (33-10-02) [ (33-24-30-18)|(@7-24-02-40) | (@1-22-35-28) (22-01-03-33)
§ Tangibles | (01-32-17-28) | (32-30-40) 02-13-01) | (33-01-18-04) [ (10-40-18) | (33-13-34-18) | (2-01-02-33)

conducted in here due to the fact that the following
case study gives all steps given in figure 1. The follo-
wing imaginary case study was carried out to exami-
ne the effectiveness of the methodology and the ext-
racted contradiction matrix for health-care services.

4. CASE STUDY

A case study was conducted to explore all steps
of the proposed innovative approach which their
steps are given in figure 1. The goal of this case study
is to improve the service quality in an intensive care

I Step 1:Identify the specific problem related to health care service quality. I

Step 2:Consider the SERVQUAL parameters (Table 2) as the basic constituents of the health-care
service quality problem.

| Step 3: Define ideal situation for the health care service related problem. |
I Step 4:Specify the conflict points which prevent the ideality from being achieved. |

y

Step 5:Detect the contradicted 8 SERVQUAL

and need to be improved.

scale parameters in Table 5 which will get worse

v

Step 6:With respect to the extracted contradiction matrix for health care service (Table 5), find
the number(s) which indicate(s) innovative solutions in the intersection area of the improving and
worsening parameters.

I Step 7:Interpretation and implementation for specific solution. |
I Step 8: Evaluate the effectiveness and feasibility of the results |
| Inventive Solution |

Figure 1: The Systematic TRIZ Based Problem-Solving Process for Health-Care Service Quality Problems.

unit (ICU). All of the steps of the proposed innovative
approach and regarding solution explanations are gi-
ven step by step in the following.

Step1: Identify the specific problem related to
health care service quality.

Intensive care units (ICUs) can be considered as
one of the most important department in hospital.

As indicated on line website at https://www.ecri.
org, there is four million U.S. patients treated in ICUs
each year and also nearly all of them suffer poten-
tially from harmful events. Therefore, the employees
in ICU should notice any changes in the situation of
patients and act rapidly but carefully. In addition to
this, they need more time to ensure patient safety by
reducing mistakes.
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Step 2: Consider the SERVQUAL parameters
(see Table 2) as the basic constituents of the he-
alth-care service quality problem.

We took into account the SERVQUAL scale para-
meters as the determinants of hospital service qua-
lity given in Table 2.

Step 3: Define ideal situation for the health
care service related problem.

In this problem, we defined ideal situation for
the specified problem as ‘the development of action
at the right time without any error or side effect.

Step 4: Specify the conflict points which pre-
vent the ideality from being achieved.

Responsiveness is an important service quality
parameter in ICU due to the critical situation of the
patients. Increasing the speed of action by employe-
es enhances “responsiveness’, but also increases er-
rors or side effects causing patient safety problems.

Step 5: Detect the contradicted 8 SERVQUAL
scale parameters in Table 5 which will get worse
and need to be improved.

In this case study, contradiction is between “Res-
ponsiveness” and “Security”. Therefore, our impro-
U

ving and worsening features are “Responsiveness’
and “Security’, respectively.

Step 6: With respect to the extracted contra-
diction matrix for health care service (see Table
5), find the number(s) which indicate(s) innovative
solutions in the intersection area of the improving
and worsening parameters.

Found numbers in the intersection area of “Res-
ponsiveness” which is improving parameter and “Se-
curity” which is worsening parameter are 1(Segmen-
tation), 23(Feedback), 28(Mechanics substitution)
and 35(Parameters and properties changes). One
appropriate solution can be enough to overcome
conflict situation handed in this paper. Nevertheless,
we interpreted all of the proposed inventive soluti-
ons from contradiction matrix except inventive prin-
ciple of 35(Parameters and properties changes).

Step 7: Interpretation and implementation for
specific solution.

The following approaches are related to the so-
lution principles. Details on explanation of inventi-
ve solutions can be found in (Rantanen and Domb,
2008; Chai et.al., 2005). Obtained inventive solutions
from extracted contradiction matrix for hospital ser-
vice quality are explained in the following.

Take inventive principle 1 (Segmentation):

Responsiveness (responding in time) can be imp-
roved, if we separate patients who came to ICU from
other patients, families and unrelated personal. He-
alth personnel such as doctors and nurses are pro-
vided with accessing and interfering with patents.
Dr.Pande R., who is a chairman of department of
Critical care and Emergency Medicine BLK Memorial
Hospital, suggests that a direct elevator can be used
to transfer sick patients to and fro from the ICU, re-
ducing transport time and avoiding the visitors.

Take inventive principle 23 (feedback):

Chai et. al. (2005) explained this parameter to re-
solve service contradictions as “introduce feedback
(referring back, cross-checking) to improve a process
or action” and “If feedback is already used, change its
magnitude or influence”.

Teamwork can improve responsiveness. It helps
to decrease mistake by each people in team moni-
toring each other. Occurred errors can be corrected
timely and returns to correct errors will not be done
again and again. Therefore, responsiveness can be
improved without losing security.

Take inventive principle 28 (Replace mechanical
means with sensory):

Med (1995) claim that access to the room in
emergency situations increase, if sliding glass doors,
which work with sensory, are used. This improves
the speed of action (responsiveness) by employees
without decreasing security.

Step 8: Evaluate the effectiveness and feasibi-
lity of the results

As can be seen above explained inventive soluti-
ons, the proposed approach provides the effective-
ness and feasibility of the output solutions and also
the developed methodology.

5. CONCLUSION

This study has proposed a new innovative app-
roach based on TRIZ methodology and SERVQU-
AL scale. The aim of proposed approach is to solve
problems and to improve the quality of health-care
service. We combined TRIZ methodology and SERV-
QUAL scale. Because SERVQUAL is a well known sca-
le to measure hospital service quality. In addition to
this, TRIZ is also very useful to solve problems inno-
vatively. Therefore, we mapped the determinants of
SERVQUAL scale with the analogical explanations of
the 39 TRIZ engineering parameters. A questionna-
ire has been applied to ten doctors (three of them
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are Professors (academic) and the rest of them are
regular doctors) in the Ataturk University Hospital in
Turkey for confirming our study. Then, a case study
is conducted to show that how we can apply this
new innovative approach to health-care service. The
results are impressing for TRIZ' future. However, fu-
ture work is needed to validate and reliability of the
proposed approach. The proposed approach pro-
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