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In recent years, owing to the rise in consumers’ consciousness with regard to health care quality, 
hospitals are constructively probing into the factors affecting patients’ satisfaction. This is to enable 
them identify technical items of medical services and to see it as a priority to utilize these items. Using 
quality function deployment (QFD) with the Refined Kano model, this study aims to prioritize above all 
the use of various medical service technical items as an improvement directed towards hospitals’ 
competitiveness. With the outpatient services of a hospital as the empirical case study, this study first 
collected the service requirements of the patients and classified them using the Refined Kano model to 
decide the weights of each patient’s service requirements, then found out the different medical service 
technical items which the hospital provided to satisfy the service requirements, and utilized the Fuzzy 
Integral approach to calculate the improvement index of each medical service technical item in order to 
determine the priority of improvement. With the Refined Kano model analysis it is found that there are 
three high value-added qualities, seven critical qualities, five necessary qualities, another five highly 
attractive qualities, four less attractive qualities, and two care-free qualities. Further analysis of the QFD 
proposed the primary medical service technical items as staff training, facility safety, hospital location, 
cordial service, equipment maintenance, and advanced medical equipment. This study presents a simple 
and feasible approach for hospitals to confirm the service demands of patients, to determine the 
improvement sequence corresponding with patients’ demands under limited resources, focus on the 
most attractive demands and the priority items for improvement, in order to enhance competitiveness in 
an efficient and effective way. 
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INTRODUCTION 
 
Both service and manufacturing industries place high 
importance on quality, which can affect customers’ 
satisfaction and thus the willingness to make a purchase 
(Oliver, 1980). Quality is a key determinant of consumers’ 
satisfaction (Gremler et al., 2001; Omar and Schiffman, 
1995; Radwin, 2000), and it has also been recognized as 
a strategic tool for attaining operational efficiency and 
improving business performance (Jain and Gupta, 2004). 
Although the medical industry is different from general 
service industries, the high service quality is still a key 
success factor. In addition, scholars have indicated that 
patients and their family members should be  considered 

as consumers for medical service providers (Milakovich, 
1995). It is also important to manage consumers’ per- 
ceptions of medical service quality, as higher appraisals 
are closely related to satisfaction, and will thus influence 
the intention to use a service again in the future, a fact 
that is ultimately reflected in the financial performance of 
medical organizations (De Man et al., 2002). As a 
consequence, promoting medical service quality to satisfy 
patients’ demands is a primary aim for hospitals that seek 
to be more successful. 

In the past, patients went to hospitals simply for medical 
treatment,  so  that  such institutions emphasized their 



 
 
 
 
professional medical techniques. Nevertheless, with the 
enhancement of living standards and increase in the 
public general medical knowledge and demands, patients 
pay more attention to their health and expect higher 
quality medical services, and their assessments of quality 
of hospitals are no longer limited to medical techniques. 
Leinonen et al. (2001) indicate that service quality, from 
the patients’ viewpoint, requires that medical staff express 
respect, empathy, and concern, as well as more traditional 
items, such as professional skills and service attitude. In 
addition, patients will trust and rely on a hospital more 
once they experience satisfactory medical service, and 
will continue to go to it for future medical treatments. 
Nonetheless, certain differences exist in the cognition of 
medical service quality held by hospitals and patients 
(Arasli et al., 2008). It is thus necessary to develop a 
systematic approach to find out the real requirement of 
patients, as this lead to greater customer’s satisfaction 
and ultimately make the hospital more successful (Fu and 
Chang, 2002). 

Identifying patients’ opinions is critical for the evaluation 
of medical service systems (Polluste et al., 2000). This 
study thus aims at understanding patients’ requirement 
and classifying these into different types of quality based 
on the Refined Kano model. Patients’ opinions can serve 
as references for the enhancement of medical service 
quality and the general improvement of hospitals. 
Previous studies examined items for improvement 
independently. This study combines QFD and the Fuzzy 
Integral approach to calculate the weights of technical 
items of medical service which hospitals provide to meet 
patients’ demands, in order to sequence the improve- 
ments and propose specific directions for such actions. 
 
 
LITERATURE REVIEW 
 
Medical service quality 
 
In the relevant literature, medical service quality simply 
focused on the professional techniques of doctors and 
nurses. However, the concept of medical service quality 
has gradually evolved to include the views of patients.  
Shih (1978) regards medical service quality as containing 
the perceived quality of medical service techniques and 
the perceived quality of medical service management. 
Quality of techniques includes the quality of diagnoses 
and treatments. The quality of management refers to the 
quality of communication and discussion between 
doctors/nurses and patients, and patients’ cooperation. 
Hyde (1986) indicated that medical service quality 
includes understanding and satisfying patients’ demands, 
reliability, zero defect service, appropriate environmental 
packaging, clear and definite instruction manuals, good- 
efficiency performance, punctuality, and effective service 
feedback. Fisher (1990) evaluated and divided medical 
service quality attributes into three  items: (1)  a   solid 
environment, including the evaluation of outpatient waiting  
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rooms, seats, stores, and lounges, as well as patients’ 
satisfaction with waiting and doctors’ diagnosis time; (2) 
attitude to medical service, including whether or not 
patients were able to see the same doctor, willingness to 
see a different doctor, being treated by interns, being able 
to communicate the disease condition with doctors, 
attitude of medical personnel, and if doctors were 
careless; and (3) general attitude of doctors, including 
doctors being willing to spend time in understanding 
patients’ disease condition and explaining it to them, and 
whether patients trust doctors’ professional abilities. In 
addition, Bowers et al. (1994) considered five factors 
which patients use to evaluate medical service quality, as 
follows: empathy, reliability, reaction, communication, and 
concern. 

In studies of medical service quality, Chang (2006) 
found that medical personnel were more concerned with 
their professional abilities, while patients emphasized 
more displays of concern and good interpersonal 
interaction. Westaway et al. (2003) also discovered that 
patients considered interpersonal interaction as very 
important, including medical personnel being able to listen 
to, encourage, assist and support patients, and treating 
them in considerate and friendly ways, as well as 
stressing the importance of the facilities and equipment in 
hospitals such as the toilets in waiting areas, general 
cleanliness, and seats in lounges.  

Shoshanna et al. (2005) reported that patients empha- 
sized the communication with medical personnel, and 
specifically the medical staff being able to react to their 
demands, as well as the cleanliness of wards and 
bathrooms in hospitals. Rao et al. (2006) presented the 
priority of patients’ demands as the doctor’s behavior and 
attitude, the effectiveness of medicine, the medical 
personnel’s behavior, and the supply of medical 
information. 

According to the previous studies outlined above, 
medical service quality can be evaluated from three 
aspects, as follows: professional medical techniques, staff 
attitudes, and the environment. In addition, patients pay 
more attention to the feelings that arise in the service 
process, as well as to the provision and condition of 
medical facilities and equipment. Consequently, hospitals 
cannot merely focus on medical techniques, but must also 
take service quality and medical equipment and facilities 
into consideration, so that they can improve patients’ 
satisfaction. 
 
 
Kano model and refined Kano model 
 
Kano Model, presented by Kano et al. (1984), presumes 
that satisfaction does not necessarily occur when all the 
relevant qualities are possessed, and that is possible for 
customers to experience dissatisfaction or no feeling at 
all.  
The Kano Model, initially applied in product development 
in the manufacturing industry,  classifies quality into five 
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attributes, as follows: (1) attractive quality attributes, 
which customers are satisfied with if present, but not 
dissatisfied if absent; (2) one-dimensional quality 
attributes, which are positively and linearly related to 
customers’ satisfaction—that is, the greater the degree of 
fulfillment of the attribute, the greater the degree of 
customers’ satisfaction; (3) must-be quality attributes, 
which absence will result in customers’ dissatisfaction, but 
presence does not significantly contribute to customers’ 
satisfaction; (4) indifferent quality attributes, the presence 
or absence of which results in neither satisfaction or 
dissatisfaction; (5) reverse quality attributes, which 
presence causes customers’ dissatisfaction, and whose 
absence results in customers’ satisfaction. In Kano Model, 
the horizontal coordinate represents the degree to which 
the quality attribute is sufficiently fulfilled. The more it 
approaches the left, where the quality attribute becomes 
insufficient, the higher the degree of deficiency is; while 
the more it approaches the right, the higher the degree of 
fulfillment is. The vertical axis indicates the satisfaction 
that customers feel with regard to the quality attributes. 
The higher it is, the more satisfaction shown; while the 
lower it is, the more dissatisfaction shown.  

Based on Kano Model, Yang (2005) developed the 
Refined Kano Model, as shown in Figure 1, categorizing 
quality into eight elements, as follows: 1. attractive 
qualities, including highly attractive qualities which are the 
best tool to achieving greater market competitiveness, 
and low attractive qualities, which have less ability to 
attract customers, so that firms can decide on the 
importance of providing them based on the cost; 2. 
one-dimensional qualities, including high value-added 
qualities, which make a high contribution to customers’ 
satisfaction, and which promote the overall service quality, 
so that firms should provide as many items with these 
attributes as possible, and low value-added qualities 
which cannot be ignored by firms, because of their 
contribution being less aiming to prevent customers’ 
dissatisfaction caused by insufficient service standard; 3. 
must-be qualities, including critical qualities whose related 
items should be sufficiently provided because of their 
importance to customers, and necessary qualities that 
firms should provide to a certain service standard to 
prevent customers from being dissatisfied; and 4. 
indifferent qualities, including potential qualities whose 
items can become strategic weapons for firms to attract 
customers, and care-free qualities, which are not taken 
into account in cost considerations, in order to effectively 
deal with limited resources. 

Previous scholars applied Kano Model to various 
service contexts, like banks, laundries, supermarkets, 
restaurants, tourism and so on (Schvaneveldt et al., 1991; 
Sa Moura and Saraiva, 2001). This study will examine 
hospital service quality using a questionnaire survey and 
Kano Model, adopting majority decisions to classify 
attributes and to gather patients’ perceptions as to 
whether or not attributes are fulfilled as references for the  

 
 
 
 
service quality improvement in hospitals. In case the 
importance of quality items and the characteristics of 
attribute classification are not effectively sequenced as 
items for improvement, the Refined Kano Model (Figure 
1), presented by Yang (2005), is applied to modify the 
importance ranking and quality item classification. 
 
 
Quality function deployment, QFD 
 
Quality Function Deployment (QFD) is a systematic 
approach that integrates customers’s voice into the 
product development process, and Bossert (1991) con- 
sidered that it can transform patients’ requirements into 
technique to meet customers’ expectation. Chen and 
Weng (2006) approved the use of QFD to achieve high 
customers’ satisfaction, through the stages of product 
planning, engineering, and manufacturing, thus trans- 
forming customer’s voice into the final product. A quality 
house, as the basic tool of QFD proposed by Bossert in 
1991, and shown in Figure 2, primarily includes: 1. 
Customers’ expectations, which are also called 
customers’ thoughts, demand attributes, or the voice of 
customers (VOC), which are placed on the left side of the 
quality house and are mainly used to describe customers’ 
demands and expectations; 2. Technical specifications, 
also called the voice of engineering (VOE), located in the 
ceiling of the quality house, and this is the strategies or 
technical services drawn up by relevant departments in 
the enterprise with mutual coordination and commu- 
nication; 3.The relationship between customers’ wants 
and technical specifications, which is the body of the 
quality house, is used to illustrate the degree of the 
relationships among customers’ demands and 
engineering technology; 4. Competitive analysis as done 
by customers, which is in the right side of quality house, 
and is mainly used to calculate the weights of customers’ 
demands through customers’ emphasis degree, and 
marketing key with regard to each demand item, so as to 
understand the priority of customer demands; 5. The 
correlation between technical specifications, which is 
located in the roof of the quality house, is mainly used to 
explain the relationship between various engineering 
technologies; 6.Technical specification priorities, at the 
bottom of the quality house, finds the primary demand 
items for improvement, after calculating and sequencing 
the importance of customers expectations, and can be 
regarded as a tool to decide on the introduction of 
techniques and the allocation of resources. 

In recent years, QFD has been widely applied in many 
studies, such as Costa et al. (2000) applied it to food 
industry to find the advantages and disadvantages of 
improving ketchup, ultimately improving the latter. 
Gonzalez et al. (2004) focused on the importance of bank 
service quality and customers’ satisfaction while exploring 
internal and external management and applying QFD to 
the development of innovative  services. Dikmen  et  al.
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Figure 1. The Refined Kano model. 

 
 
 

 
 
Figure 2. Quality house model. 

 
 
 
(2005) applied QFD in the construction industry and took 
the items that customers stated they really needed into 
the consideration of housing design, so as to reduce the 
waste of resources on invalid items as well as to raise 

customers’ satisfaction. Finally, Utne (2008) utilized QFD 
in a study on improving the catch of fish in Norway. The 
current study intends to weigh the priority sequence of 
improvement items through using a questionnaire survey  
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in hospitals, combined with QFD to develop practical 
suggestions to improve patients’ satisfaction. 
 
 
Fuzzy integral 
 
The Fuzzy integral approach can be used in a 
comprehensive evaluation approach without presuming 
the independence of evaluation items (Lee et al., 2000), 
and can be applied to assess the relationships among 
items to deal with evaluation problems with subjective 
values. Before proceeding with the use of the Fuzzy 
Integral approach, appropriate Fuzzy measure needs to 
be selected to understand the relation among various 
evaluation items. Ishii and Sugeno (1985) and Asai (1995) 
considered Fuzzy measure as an approach with non- 
additional evaluation, as it transforms the general basis 
probability theory of weighing tasks into probability theory, 
and then takes the relation of evaluation items into 
account. Sugeno (1974) presented the � Fuzzy measure 
to state the degree of the parameter � being a measure 
limited by � as the weight value of evaluation items. 
Previous scholars have applied the Fuzzy Integral 
approach to various fields of studies. Chiou and Tzeng 
(2002) used it to define Fuzzy measures and evaluate the 
green engineering strategy of fishery product processing 
industry development using the non-additional Fuzzy 
Integral approach. Chen et al. (2002) examined the 
relation between public opinion and governmental policies 
with Fuzzy measures and the Fuzzy Integral approach 
and took the policy of Taipei City Government with regard 
to gas-powered taxis as topic for empirical research. Bosc 
et al. (2003) blurred SQLf with the Sugeno Fuzzy Integral 
approach combined with the SQL database. Patricia et al. 
(2007) predicted the time array sequence of consumptive 
tomato price in American market by combining a mimic 
neural network and Sugeno Fuzzy Integrals. Yan et al. 
(2009) applied a combination of the Fuzzy Integral 
approach with Innovative Product Concept Strategy 
Technology in the study of mobile phone designs. 

Since subjective opinions are collected, the 
questionnaire survey used in this study, the acquired 
priority sequence and weights combined with QFD can 
not be reflected in quality items accurately. According to 
the above studies, the Fuzzy Integral method can 
eliminate the weaknesses of the Linear Model Theory and 
match the spirit of independent points to acquire more 
accurate values for the importance of quality attributes in 
Fuzzy Theory. This study, therefore, will proceed with the 
evaluation using the Fuzzy Integral approach and 
calculate the importance of medical service techniques 
with the � Fuzzy measure. 
 
 
RESEARCH METHODOLOGY 
 
Research model 
 
This study uses a quality house in QFD as the analysis model  and 

 
 
 
 
�

 
 
Figure 3. Research model. 
 
 
 
interviews medical experts about the research topic in order to 
modify the original items in the quality house into patient service 
demands, medical service techniques, a relation matrix of patient 
service demands and medical service technical items, and the 
importance of medical service techniques (improvement sequence) 
for subsequent analysis. 

This study first classifies patient service demands with the Kano 
Model and determines their weight based on customers’ value, then 
invites experts to analyze the relationship between patient service 
demands and medical service techniques, and finally calculates the 
sequence of medical service techniques by introducing the Fuzzy 
Integral approach into the quality house calculation. The research 
model is shown in Figure 3. 
 
 
Samples and questionnaire design 
 
Patient service demands in this study are adapted from the medical 
service quality demand aspects designed by Carey and Seibert 
(1993); they include environment and equipment, comfort and 
cleanliness, staff service attitude, medical care, complaints, and 
service results. 

Based on the six aspects with the questionnaire design principle 
in the Kano Model and adopting a Likert five-point scale, this study 
designs positive and negative attitude questions to understand the 
respondents’ reactions when some quality attribute is fulfilled or not. 
In order to clarify for patients the meanings contained in the Kano 
Model, this study modifies  the  classifications  of  Matzler  and  
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Table 1. Two-dimensional quality attribute classification table. 
 

    Negative 
Positive 

Very satisfied Satisfied Fair Dissatisfied Very dissatisfied 

Very satisfied Invalid appraisal Attractive quality Attractive quality Attractive quality One-dimensional quality  
Satisfied Reverse quality  Indifferent quality  Indifferent quality  Indifferent quality  Must-be quality  
Fair Reverse quality  Indifferent quality  Indifferent quality  Indifferent quality  Must-be quality  
Dissatisfied Reverse quality  Indifferent quality  Indifferent quality  Indifferent quality  Must-be quality  
Very dissatisfied Reverse quality  Reverse quality  Reverse quality  Reverse quality  Invalid appraisal 

 
 
 
Hinterhuber’s (1998) two-dimensional quality attributes into five 
levels, as follows: very satisfied, satisfied, fair, dissatisfied, and very 
dissatisfied (Table 1). Importance is divided into very unimportant, 
unimportant, fair, important, and very important, scores of 1 to 5. 
Satisfaction is divided into: very dissatisfied, dissatisfied, fair, 
satisfied, and very satisfied, also with scores of 1 to 5, respectively. 
Demographic data gathered in the questionnaire included sex, 
education, occupation, monthly salary, and division. The 
questionnaire subjects were the outpatients in a regional teaching 
hospital; a total of 150 questionnaires were distributed, and 137 
valid responses were returned, giving a total response rate of 
91.33%. 
 
 
Quality house model 
 
Having understood patients’ satisfaction and importance ratings with 
regard to medical services, the improvements and the improvement 
sequence of medical service techniques are obtained by using a 
quality house with the following procedures. 
 
Step 1: Define patient demands for medical services. Located in the 
left side of quality house, patient demand items, which patients 
consider more important, are found through the introduction of the 
required quality items into QFD. 
Step 2: Decide the weights of the quality attributes that patients 
demand. With the importance and satisfaction of patients with 
regard to each service demand thus obtained, the following quality 
characteristic sequence is transformed into standardized weights as 
the weights of the demand items.  
 
1. Data transformation between importance and satisfaction. Using 
the results of the calculated questionnaire data, transform it into 
divisions based on zero. First deduct three from the importance and 
satisfaction value as the new evaluation standard value, and then 
sequence the data. The data range of importance and satisfaction is 
transformed from the previous division (1 to 5) into the division (-2 to 
2). 
2. Satisfaction and difference index: With the previous transformed 
importance and satisfaction values, calculate the satisfaction and 
difference index of patients’ requirement items. The satisfactory 
attitude is the product of patient s’ importance multiplied by 
satisfaction after being transformed, while the difference index 
represents the differences between the patients’ importance and 
satisfaction sequences. The satisfactory attitude actually means the 
weighted sum of satisfaction; and difference index is the difference 
between the actual performance of hospital service quality 
characteristics and the quality standard required by patients. With 
the evaluation of the index, the priority sequence of patients’ 
requirements can be determined, and this can assist in the planning 
of service improvement. The quality characteristics sequence 
evaluation which determines the priority sequence of patient 
requirements is based on the following two criteria. 

(1) When the difference between different kinds of quality, 
particularly in negative values, becomes smaller, these qualities 
need prior improvement. 
(2) If the difference indexes of quality varieties equal each other, the 
one with smaller satisfactory attitude, especially with a negative 
value, is the priority improvement object. The smaller the last 
difference index is, the earlier it becomes the initial priority, and 
further through the reverse sequence of initial priority becomes the 
initial weight. The standardized weight (SD) is therefore obtained by 
summing up the initial weight divided by the initial priority. 
Step 3: Develop technical specifications for medical services, which 
are also called the service elements in this study. Located in the 
ceiling of the quality house, and based on discussions with hospital 
experts, five medical service technologies are classified as follows: 
overall environment, hardware equipment, medical service, 
perception attribute, and administration, from which twenty medical 
service technique items are designed. 
Step 4: Develop the association matrix of patient demand items and 
medical service elements. Having interviewed and evaluated with 
hospital experts, the association degrees are quantified as nine high 
relation points ( � ), three medium relation points (�), or one low 

relation point (� ). The relationship degree between medical service 
techniques and patient service requirements is filled in by experts. 
Step 5: Calculate and determine the improvement priority. With the 
advantage of conforming to human Fuzzy judgments, the Fuzzy 
Integral approach is adopted to weigh the medical service 
techniques in this study. With regard to the calculation and 
procedures, and using the standardized weight obtained in step 2, 
the calculation of medical service technique importance through the 
Fuzzy Integral approach is as follows. 
 
(1) All relation degrees of the required qualities and medical service 
techniques are sequenced. 
(2) All relation degrees of the required qualities and medical service 

techniques are transformed into [0,1] values, where ix  stands for 

the relation strength of the relative matrix. Relation strength is 
divided into nine high relation, three medium relation, and one low 
relation point. Since the highest relation degree is 9, it can be made 

( ) 9ii xxh = . 

(3) Through standardized weights (SD) in the priority sequence, all 
quality requirements are transformed into [0,1] values, as SDx10 as 

ig  makes the items easier to compare. 
(4) According to the Fuzzy Integral approach, 9999.0−=λ  is 
obtained. 

(5) Substitute λ , 
ig  and ( )1−iHgλ  for 

( ) ( ) ( ) ( )[ ]1−++= i
i

i
i

i HgghggHg λλλ λ  to get ( )iHg λ
 

(6) Pick the smallest values of ( )ixh  and ( )iHg λ
 from each 

demand quality item. 
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(7) Find out medical service technical item from the biggest value of 

( ) ( )ii Hgxh λ∧  as the relation weight of the medical service 

technical aspect. Get the weight of each medical service technique 
with the Fuzzy Integral approach and the important weight number. 
The bigger the weight number is, the more priority it has, and this 
information can be used by managers when planning improvements 
in hospital service quality. 
 
 
DATA ANALYSIS 
 
Sampling and sample structure 
 
To investigate patient’s expectations and requirement with 
regard to medical service quality and their corresponding 
weights, the requirement items were adopted from Carey 
and Seibert (1993). According to respondents’ answers 
for satisfaction and the perceived importance of service 
requirements, the requirements can be classified into six 
categories: attractive, reverse, indifferent, invalid, 
one-dimensional or must-be, based on the Kano Quality 
Model. We can also classify the service demand into 
critical, care-free, highly attractive, low attractive, 
necessary or high-value added groups based on the 
Refined Kano Model.  

A statistical analysis of basic statements shows that 
74(54%) of the respondents were males, while there were 
63(46%) females of the respondents. 43 of the 
respondents were aged between 21 to 30 (31.4%), and 38 
of respondents aged between 31 to 40 (27.7%). 52 of the 
respondents only had senior high school education (38%), 
while the next degree is college education (29.9%). There 
were 72 respondents married (52.6%), and 65 single ones 
(47.4%). 118 of the respondents had a monthly salary of 
sixty thousand NTD or below (86%), and 19 (14%) more 
than this. 19 (14%) respondents were surgical outpatients, 
with 16 each being ophthalmology and rehabilitation 
outpatients (11.7% each). 
 
 
Reliability and validity analyses 
 
Reliability, related to the accuracy and precision of a 
measuring tool, indicates the coincidence and stability of 
findings. This study adopts the � coefficient value 
presented by Cuieford (1965) to stand for reliability, with a 
Cronbach’s � value of 0.7 or above representing high 
reliability. The results show that the reliability of the overall 
Kano quality attributes is 0.924, and non-possessed 0.926, 
and the reliability of overall importance and overall 
satisfaction are 0.936 and 0.923, respectively, showing 
that this research has high reliability. 

Validity assesses whether the questionnaire examines 
what it is intended to. When q questionnaire is based on 
theory and refers to questionnaire items used in similar 
studies, it is considered as having acceptable content 
validity. In this case, this study refers to the questionnaire 
dimensions designed by Carey and Seibert (1993) aimed  

 
 
 
 
at examining the medical service quality dimensions, with 
some appropriate changes made before the question- 
naires were distributed. These were based on focus 
groups, interviews and evaluations by five hospital 
experts who are in charge of daily hospital operations. 
The validity of this questionnaire should therefore be 
above the necessary standard. 
 
 
Analysis of Kano model  
 
The questionnaires collected in this study were 
categorized with data codes representing the 26 topics in 
Kano Model for the different service qualities to obtain the 
classified attribute analysis.  

Within the 26 quality items in this study, nine are 
attractive qualities, 12 must-be qualities, three 
one-dimensional qualities and two indifferent qualities, as 
shown in Table 2. 
 
(1) Attractive qualities, which patients are satisfied with 
when hospitals provide the service, but their satisfaction is 
not affected if not provided, contain nine service quality 
attributes which are as follows: “Clear directions for each 
department in a hospital”, “Hospital provides 
computerized service”, “Hospital provides obstacle-free 
facilities”, “Empathetic service attitude of nursing staff ”, 
“Empathetic service attitude of hospital volunteers”, 
“Doctors can explain the disease and its treatment in 
detail ”, “Hospital provides a complete complaint channel ”, 
“Hospital provides detailed information about hygiene 
education”, and “Side effects do not occur when patients 
take medicine”; (2) Must-be qualities, which patients 
consider as natural and right when the hospital provides 
the service, but are dissatisfied if not provided, include 12 
service quality attributes, as follows: “Hospital provides 
perfect medical equipment”, “Hospital provides perfect 
escape equipment”, “Good hospital sanitation”, “Hospital 
washrooms properly cleaned”, “Appropriate temperature 
from air conditioning system”, “Empathetic service attitude 
of hospital administrators”, Nursing staff are concerned 
with and listen to patients’ demands”, “Skillful techniques 
of nursing staff ”, “Nursing staff can handle and react to 
emergencies”, “Patients recover after treatment”, 
“Convenient hospital parking”, and “Hospital can quickly 
make improvements based on patients’ suggestions”. (3) 
One-dimensional qualities, for which customers are 
satisfied when the hospital provides the service while 
dissatisfied if not provided, contain three service quality 
attributes, as follows: “Empathetic attitude of doctors”, 
“Doctors can patiently listen to details of patients’ condi- 
tions”, and “Hospital guarantees the confidentiality of 
patients’ personal information”. (4) Indifferent qualities, 
which do not affect patients’ satisfaction whether or not 
hospital provides the services, include two items, namely 
“Convenient hospital transportation” and whether the 
hospital can promptly reply to patients complaints. 



 
 
 
 
Refined Kano model analysis 
 
This study further analyzed the data with the Refined 
Kano Model, as shown in Table 2. The analysis shows 
three high value-added quality items, including “Doctors 
can patiently listen to details of the patients’ condition”, 
“Hospital guarantees the confidentiality of patients’ 
personal information”, and “Empathetic attitude of 
doctors”. In addition, there are seven critical qualities, 
including: “Hospital provides perfect medical equipment”, 
“Hospital provides perfect escape equipment”, 
“Convenient hospital parking”, “Nursing staff are 
concerned with and listen to patients’ demands”, “Skillful 
technique of nursing staff ”, “Nursing staff can handle and 
react to emergencies”, “Patients recover after treatment”. 
There are also five necessary qualities, as follows: “Good 
hospital sanitation”, “Hospital washrooms properly 
cleaned”, “Appropriate temperature from air conditioning 
system”, “Empathetic service attitude of hospital 
administrators”, and “Hospital can quickly make 
improvements based on the patients’ suggestions”. In 
addition, there are five highly attractive qualities, which 
are: “Clear directions for each department in the hospital”, 
“Empathetic service attitude of nursing staff”, “Empathetic 
service attitude of hospital volunteers”, “Doctors can 
explain the disease and its treatment in detail”, and “Side 
effects do not occur when patients take medicine”. Finally, 
there are four low attractive qualities, as follows: “Hospital 
provides computerized service”, “Hospital provides 
obstacle-free facilities”, “Hospital provides a complete 
complaint channel”, and “Hospital provides detailed 
information about hygiene education”, as well as two 
care-free qualities, “Convenient hospital transportation” 
and “Hospital can promptly reply to patients’ complaints”. 
 
 
Quality house deployment of medical service element 
items  
 
This study uses a quality house model, calculates the 
weights of patient service demands, and uses the Fuzzy 
Integral method to assess the importance of each medical 
service element by taking the 20 medical service 
elements obtained from interviews with experts. Table 3 
shows Quality Function Deployment of the medical 
service elements. 

Having introduced Quality Function Deployment into the 
calculations of each medical service element’s importance, 
the top ten improvement elements are sequenced, as 
follows: staff training with the highest importance of 0.841, 
safety of hospital design (0.803), convenience of hospital 
(0.785), empathetic service (0.734), equipment 
maintenance and medical-used equipment (both 0.714), 
cleanness of hospital (0.7), coordinated service and 
emphasizing patients’ rights (both 0.629), and 
professional service (0.584). 

According to the above findings, patients are concerned 
that the hospital environment should be well cleaned and  
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maintained, such as keeping washroom clean, to avoid 
the risk of elderly patients sliding and falling due to a wet 
or slippery floor. Moreover, service staff should be more 
actively concerned about patients to see if they are in 
need of any assistance, so that the overall level of 
satisfaction with the hospital can be effectively increased. 
 
 

DISCUSSION AND CONCLUSIONS 
 

With rising patients’s consciousness with regard to health, 
hospitals now need to pay more attention to satisfying the 
demands of patients. For this reason, the promotion of 
quality is an important competitive strategy in the medical 
industry. How to advance service quality and patients’ 
satisfaction is thus not only the ultimate goal of the 
collective efforts of medical organizations, but it is also the 
primary management policy. It is therefore important for 
the medical industry to realize the actual demands 
(requirements) of patients so as to be better able to focus 
resources on the most important items. 

This study used data codes and the 26 topics in Kano 
Model to find 12 must-be qualities, three one-dimensional 
qualities, nine attractive qualities, and two indifferent 
qualities. Must-be qualities are the priority attributes for 
hospitals, as patients consider that hospitals should 
essentially possess a safe environment or provide high- 
quality medical care. One-dimensional qualities are the 
second most important items, showing that patients’ 
perceptions when discussing their problems with doctors 
will affect their satisfaction, and hospitals should protect 
patients’ personal information to maintain trust in the 
organization. Attractive qualities, the most competitive 
attributes for hospitals, can enhance patient satisfaction, 
but do not increase dissatisfaction if they are absent, as 
patients do not consider them important. Finally, applying 
the Refined Kano Model combined with the average of 
importance for re-modification, medical service quality is 
subdivided to achieve more accurate results, and thus the 
high value-added quality items induced from the research 
findings that have a high contribution to hospitals are 
considered as the most important quality items that 
hospitals should provide. Critical quality refers to the 
important quality items that hospitals should provide. 
Necessary quality should be maintained on certain 
services to prevent patients from being dissatisfied. Highly 
attractive quality items should also be a focus. Low 
attractive quality items can be neglected when 
considering the numerous other items and the limited 
resources in hospitals. Care-free quality items, which can 
be effectively handled with limited resources, are not 
taken in to consideration because of the relatively low 
costs involved. 

This study adopts Quality Function Deployment 
Integrated with the Fuzzy Integral approach to obtain the 
priority improvement sequence as follows: staff training, 
safety of hospital design, convenience of hospital, 
empathetic service, equipment maintenance, and 
medical-used equipment. Therefore, this  study suggests
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Table 2. Classification of service requirements in Kano and Refined Kano models. 
 

Service requirements 
Importance 

average 
Satisfaction 

average 
Kano quality 
classification Refined Kano model 

Hospital provides perfect medical equipment  4.08 2.88 Must-be quality Critical quality 
Convenient hospital transportation 3.91 2.84 Indifferent quality Care-free quality 
Convenient hospital parking  4.05 2.81 Must-be quality Critical quality 
Hospital provides perfect escape equipment  4.06 2.91 Must-be quality Critical quality 
Clear directions for each department in the hospital  3.96 2.86 Attractive quality High attractive quality 
Hospital provides computerized service 3.88 2.82 Attractive quality Low attractive quality 
     

Hospital provides obstacle-free facilities 3.82 2.82 Attractive quality Low attractive quality 
Good hospital sanitation 3.80 2.77 Must-be quality Necessary quality 
Hospital washrooms properly cleaned 3.77 2.81 Must-be quality Necessary quality 
     

Appropriate temperature from air conditioning 
system 3.75 2.77 Must-be quality Necessary quality 

     

Empathetic attitude of doctors 3.93 2.90 One-dimensional 
quality High value-added quality 

     

Empathetic service attitude of nursing staff 3.96 2.99 Attractive quality High attractive quality 
     

Empathetic service attitude of hospital 
administrators 3.89 2.91 Must-be quality Necessary quality 

     

Empathetic service attitude of hospital volunteers 3.99 3.00 Attractive quality High attractive quality 
     

Nursing staff are concerned with and listen to 
patients’ demands  4.02 3.08 Must-be quality Critical quality 

     

Skillful techniques of nursing staff 3.98 2.95 Must-be quality Critical quality 
Nursing staff can handle and react to emergencies 3.94 3.04 Must-be quality Critical quality 
     

Doctors can explain the disease and its treatment in 
detail 4.00 2.96 Attractive quality High attractive quality 

     

Doctors can patiently listen to details of the patients’ 
conditions 3.93 3.02 One-dimensional 

quality High value-added quality 
     

Hospital provides a complete complaint channel 3.89 2.92 Attractive quality Low attractive quality 
Hospital can promptly reply to patients’ complaints 3.90 2.93 Indifferent quality Care-free quality 
     
Hospital can quickly make improvements based on 
patients’ suggestions  3.85 2.91 Must-be quality Necessary quality 

     
Hospital provides detailed information about 
hygiene education 3.72 2.83 Attractive quality Low attractive quality 

     
Hospital guarantees the confidentiality of patients’ 
personal information  3.96 3.01 One-dimensional 

quality High value-added quality 

     
Patients recover after treatment  3.96 3.01 Must-be quality Critical quality 
     
Side effects do not occur when patients take 
medicine 3.96 2.97 Attractive quality High attractive quality 

     
Overall average 3.92 2.91   
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Table 3. Quality function deployment. 
 

Medical service techniques 
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Hospital provides perfect medical equipment  0.071     �

  �

              
                      

Convenience of hospital transportation 0.06 �

 

�

                   
                      

Convenience of hospital parking  0.074 �
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Hospital provides perfect escape equipment  0.069  �

 

�

   � �              
                      

Clear marks of directions to each department in 
hospital  0.066  �

    �
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Hospital provides computerized service 0.049  �   �
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             � 

                      

Hospital provides obstacle-free facility 0.037  �
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Hospital sanitation 0.054    �
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Hospital washroom duly cleaned 0.034    �
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Appropriate temperature form air conditioner in 
hospital 0.046    �  
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Empathetic attitude of hospital doctors 0.051         �
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Empathetic service attitude of hospital nursing staff 0.031  
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Empathetic service attitude of hospital volunteers 
 
Nursing staff being able to concern and listen to 
patients’ demands 
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Table 3. Cont’d. 
 
Skillful techniques of nursing 
staff 0.057          

� � �        �  
                      

Nursing staff with emergency 
handling and reacting ability 0.003          �

 

�

 

�

       � 

�

 
                      

Doctors can explain the 
disease and its treatment in 
details 

0.063        �

   

�

   �

 

�
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Doctors can patiently listen to 
patients’ sickness condition 0.006        �     �   �

  
                      

Hospital provides complete 
complaint channel 0.014  �

    �

      

�
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Hospital can promptly reply to 
patients complaints 0.011         �
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Hospital can quickly make 
improvements to patients’ 
suggestions  

0.009          �

  

�

 �  �

 

                      

Hospital provides detailed 
information of Hygiene 
education 

0.017      �

    

�

  

� �

   �

�

 

                      

Hospital guarantees the 
privacy of  patients’ personal 
information  

0.023      �

      �     

                      

Patients’ sick condition 
improved after doctor’s 
treatment  

0.023            �     

                      

Side effect does not happen 
during patients taking medicine 0.043            �     
                      

Medical service technique 
weights  0.111 0.785 0.803 0.7 0.714 0.371 0.714 0.627 0.734 0.140 0.584 0.571 0.457 0.629 0.429 0.111 0.333 0.111 0.841 0.333 
                      

Medical service technique 
importance  18 3 2 7 5 14 5 8 4 17 10 11 12 8 13 18 15 18 1 15 
 

Relation symbols: � � 9 Highly relative, 	 � 3 Medium relative, 
 � 1 Lowly relative. 



 
 
 
 
that hospitals should enhance empathetic staff service 
and the professional abilities of medical personnel in staff 
trainings regularly and improve obstacle-free facilities and 
fire-fighting equipment, as well as increase the number of 
parking spaces around the hospital for patients, or 
increase the number of volunteers to assist patients with 
regard to hospital safety. What is more, patients think that 
hospitals must purchase new medical equipment and 
regularly maintain it.  

According to the above analysis of patient requirements, 
by using Quality Function Deployment to find out which 
quality items need most urgent improvement, hospitals, 
operating with limited resources, can achieve the highest 
levels of patients’ satisfaction to promote their reputations 
as well as enhance their competitiveness. 
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