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Abstract: A method based on patient perceptions for medical service quality 
evaluation is proposed to solve the problem of medical quality evaluation. This method 
considers the importance of patients’ perceptions in the process of evaluation of the 
quality of medical services and includes it in the evaluation index system, therefore the 
evaluation can be more realistic. Firstly, the patients’ linguistic assessment information 
is accessed by questionnaires, and the evaluation criterion system of service quality is 
constructed. Secondly, conversion rules are defined, by which linguistic assessment 
information is converted into binary semantics information. Then the perception value 
of service quality is given by solving the formula, furthermore, the results can be 
analyzed. At last, an example is given to illustrate the feasibility of the proposed 
method. 
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1. Introduction 
 
In recent years, with the development of China's economy and the improvement of the 
quality of peoples’ life and he improvement of public’s health awareness, people’s 
demand on the quality of medical service is also showing diversified and personalized 
service feature, patients gradually paying more attention to the convenience of medical 
treatment, services and meet of psychological expectation, therefore improving the 
medical service quality has become the ultimate pursuit of medical services and health 
industry, so on the basis of studying the psychological perception of patients, 
evaluating the quality of medical service and management becomes the core of 
improving the quality of medical services and the present situation of the management 
of medical services. 
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Now medical service quality evaluation has become an important research topic, and 
it as caused wide attention of scholars both at home and abroad. Parasuraman [1] put 
forward the SERCQUAL method of medical quality evaluation, and he pointed out that 
there are 5 kinds of the main method of medical services quality evaluation. Hiifrnhovi 
[2] et al thought that we can evaluate the quality of medical services through service, 
professional skills and so on. Zhejiang University School of Management [3] 
established the evaluation index system of the quality of medical service including 
technical quality of 5 categories and 24 detailed in their research of the quality of 
medical services. Li Xia [4] et al. sing simulated patient surveys and other methods to 
evaluate the quality of medical care, including medical expenses and the evaluation of 
patient satisfaction rate and so on. Chen Mindong [5] et al evaluated the quality of 
medical services according to the characteristics of oral health care services such as 
building from the aspects of safety, effectiveness, etc. six aspects. Yang Jia [6] et al 
used the SERVQUAL evaluation method to evaluate the quality of medical services, the 
tangibility, reliability and so on six attributes are included in the attribute of medical 
services quality evaluation system. Shen Lei [7] from Donghua University used 
SERVPERF evaluation technology based on the theory of the service quality produced 
by Parasuraman, Zeithaml, Berry [8], in the quality of service reliability, responsiveness, 
assurance and empathy, on the basis of tangible dimensions of five properties, 
establishing the evaluation system of the quality of hospital services aiming at the 
characteristics of patients, and then analyzing the influence of the quality of medical 
services in different groups of patients in hospital. 

What is to be noted is that although the above-mentioned study has achieved certain 
results, the relevant factors to consider are still not systematic and comprehensive, the 
accuracy and effectiveness of the evaluation index system is still open to question. It is 
not conducive to the promotion and application in practice. Based on this, in this paper, 
the scale of SERVQUAL service quality evaluation put forward by American scholar 
Parasuraman is introduced into the study on the evaluation of the quality of medical 
services, so the relevant evaluation dimensions as well as evaluation indexes are 
modified for more in-depth study to enhance its universality and reliability. 
 

2. Problem description 
 
In this paper, the problem of the evaluation method of the medical services quality was 
considered on the base of patients’ psychological perception, the relevant index 
evaluation system is given. We investigated the actual perceived value and expectation 
of the patient's quality of medical care by designing a questionnaire, and then 
obtaining the overall hospital medical service quality perception value according to 
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SERVQUAL evaluation method. Five-grained language evaluation set is used in the 
design of the questionnaire. 

Five-grained evaluation set is: S={s0=very poor/very low/very dissatisfied; 
s1=poor/low/dissatisfied; s2=general; s3=good/high/satisfied; s4=very good/very 
high/very satisfied}. 

Evaluation of the value of each index set S of elements as shown in Table 1. 
 

Table 1 Natural language evaluation sets S. 
 

Element names Evaluation value Meaning 
s0 vb very poor/very low/very dissatisfied 
s1 b poor/low/dissatisfied 
s2 r general 
s3 g good/high/satisfied 
s4 vg very good/very high/very satisfied 

 
The importance of every index evaluation set as shown in Table 2. 
 

Table 2 Natural language evaluation sets H. 
 

Element name Evaluation value Meaning 
h0 vu very poor important 
h1 u poor important 
h2 r general 
h3 i important 
h4 vi very important 

 

Key dimensions of the service quality are  1 2, , nC C C C  , Ci of them said that the key 

of the ith dimension, ( 1,2, )i n  , Ci can be subdivided into sub-index of ej. 

In this paper, a 6 key dimensions and composition of the corresponding 20-level 
indicators of the evaluation index system was established referring to the related 
literature of medical services quality evaluation [9-15], to determine the key 
dimensions of the medical service quality and the key dimensions of the corresponding 
sub-index. A specific description as shown in Table 3. 
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Table 3 Description of evaluation index 
 

Evaluation 
dimension 

Secondary indexes Description of indicators 

Reliability 
C1 

Service Security e1 
Patients feel safe both mentally and physically 

when receiving health care services 

Diagnosis e2 
Patients can obtain an exact result after receiving 

medical services 
Treatment plans and 

arrangementse3 
The development of accurate and reasonable 
treatment plan for patients can be sure to tell 

Technical Operation e4 Standardize the operation of medical staff 

Clear fees e5 
The charging items and standards are set out 

clearly, and the initiative to provide to the patient

Tangibility 
C2 

Service Facilities e6 
A variety of services within hospital facilities, 

convenient and comfortable 
Service Environment e7 Interior environment of hospital is clean and tidy
Medical instrument e8 The medical stuff wear clean and professional 

Hospitals 'Spatial 
Distribution e9 

Departments, service windows and equipment 
within the hospital are rational distribution 

ResponsivenessC3 

Waiting time e10 
Registration, treatment, hospitalization and short 

waiting time, convenient and quick 

Timely service e11 
The medical stuff can provide a timely diagnosis or 

for more details about the information 
Answers to questions 

e12 
The medical staff are friendly to answer questions 

about the patients on their disease or services 

Economy 
C4 

Drug cost e13 
The cost of the drugs charges reasonable 
compared to hospitals at the same level 

Inspection fee e14 
The cost of the inspection charges is reasonable 

compared to hospitals at the same level 

Humanized Service 
C5 

Privacy e15 
Patients’ privacy can be protected when receiving 

services 

Active Service e16 
The medical staff take the initiative to care for 

patients with medical and other problems 

Option e17 
Patients have the right to choose doctors, nurses 

and related medical services 

Personalized Service e18
The medical staff provide targeted services 
according to the needs of different levels 

Convenience 
C6 

Hospital transportation 
e19 

Convenient geographical location of hospitals and 
identified clear guidelines 

Fast and convenient 
payment e20 

Providing the appropriate payment method in 
accordance with the needs of patients and 

economic conditions 
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3. Evaluation method of the medical services quality 
 

3.1 The theory of two-tuple linguistic evaluation and aggregation operators 
 

Definition 1: If ks S is a language phase, then the corresponding form of two-tuple 

linguistic information can be accessed by the following function of θ: 
 

: [ 0.5,0.5]S S                                               (1) 

 
It is: 
 

                     ( ) ( ,0),i i is s s S                                            (2) 

 
Definition 2: Suppose that the real number [1, ]T is the real number can be 

obtained by a set method of the language evaluation set S, in which T is the number of 
elements in the language evaluation set S, then the following function β can be 
expressed as binary semantic information. 

 

:[1, ] [ 0.5,0.5)T S                                           (3) 

 

, ( )
( )

, [ 0.5,0.5)
k

k k

s k round

a k a







                                       (4) 

 
Where round is rounded to rounding the operator. 

Definition 3: Suppose that k( , )ks a is a binary semantic, in which ks is the kth element 

in S, 

[ 0.5,0.5)ka   , then there is an inverse function -1 making it into the corresponding 

value [1, ]T . 

 
-1 : [ 0.5,0.5) [1, ]S T                                          (5) 

 
-1( , )k k ks a k a                                             (6) 

 
Suppose that k( , )ks a and 1 1( , )s a are two binary semantics. The comparison of binary 

semantics is as follows: 
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①If k<1, then k 1 1( , ) ( , )ks a s a  

②If k=1:① k 1a a , then k 1 1( , ) ( , )ks a s a ; ② k 1a a , then k 1 1( , ) ( , )ks a s a  ③ k 1a a , then 

k 1 1( , ) ( , )ks a s a . 

Definition 4: Suppose that 1 1 2 2 3 3{( , ) ( , ),( , )}s a s a s a are a set of two-tuple linguistic 

information, then the two-tuple linguistic weighted averaging operator is defined as the 
arithmetic: 

 

1

1

1
( , ) ( , )

n

i i
i

B s a s a
n





 
    

 
                                   (7) 

 
Definition 5: Suppose that 1 1 2 2 3 3{( , ) ( , ),( , )}s a s a s a are a set of two-tuple linguistic 

information, 1 2( , , )T
nw w w w  is the corresponding weight vector, and 

1

[0,1], 1
n

j j
j

w w


    

order:  

  1
1 1 2 2 3 3

1

( ', ') ( , ),( , ), ( , ) ( , ), ' , ' [ 0.5,0.5)
n

T
j j j

j

s a s a s a s a w s a s s a



 
      

 
 ，

 

Then Φ is called two-tuple linguistic weighted averaging operator. Specially, 

when 1
= , 1,2,

njw j n  , then the operator Φ is reduced to two tuple semantic 

averaging operator. 
 

3.2 Service quality perceived value calculation 
 

Suppose that patients’ expectation of medical services in the ith index is Ai, and 
patients’ actual experience of medical services in the ith index is Bi, the perceived value 
of t medical service quality is AQj, the ith dimension of medical service quality is Ci, its 
weight is wi, the ith evaluation index is ei, its weight is vi. 

(1) According to the evaluation index system established in this paper, with the 
combination of SERVQUAL model theory, we established the evaluation index system 
as is shown in Fig.1 below: 
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Fig.1 Index evaluation system 
 

(2) Supposed that the evaluators’ expected value and practical experience value of 
the language sets of the ith dimension are as shown below: 
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expected value                                 actual value 
Converting it into the form of two-tuple linguistic is:  
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According to the theory of two-tuple linguistic evaluation and the properties of the 
aggregation operators, the two-tuple linguistic matrix form of two-tuple linguistic 
information on the expected value and the actual value after the two-tuple linguistic 
aggregation matrix is: 

11 21(( ,0),( ,0), ( ,0))i nnC x x x  , 11 21' (( ',0),( ',0), ( ',0))i nnC x x x  ; 

The above form of two-tuple linguistic can be transformed into the corresponding 
value: 

1 2( , , )n n nn     , 1 2' ( ' , ' , ' )n n nn     ; 

(3) The perceived value of medical service quality evaluation on the ith dimension Ci 
is: 

1 2( , , )n n nn        ; 
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(4) To avoid the evaluation error due to lack of knowledge or experience, the weights 
of all the indexes are given by expert scoring method. 

(5) According to the situation of the index system constructed, the linguistic value of 
dimension Ci can be found out: 

 

 1 1 2 2

1 2

n n n n nn nn
i i

n n nn

v v v
I

v v v

   
       

     


                         (8) 

   
The calculation formula for the medical service quality is:  
The perception value of single dimension medical service quality is:  
 

1 1

( ), 1,2,3 20
n n

j i i i
i i

SQ V A B i
 

                                     (9) 

 
The perception value of the overall medical service quality of a hospital is: 
 

1

' , 1, 2, 3, 6
m

j j
j

SQ W SQ m


                                    (10) 

 
According to the SERVQUAL model, the calculation formula of the availability of 

service quality perceived value is: 
 

1 , 1,2,3,

m

i
i

I
SQ m k

m
 


                                        (11) 

 
3.3 Analysis of the results 

 
According to the theory of SERVQUAL model, the results of the service quality 
perception value can be analyzed: 

①If SQ>0, the patients’ excepted value of medical service quality is greater than the 

actual value, that is, service quality achieved the ideal state. 

②If SQ=0, the patients’ excepted value of medical service quality is equal to the 

actual value, that is, service quality achieved the satisfied state. 

③If SQ＜0, the patients’ excepted value of medical service quality is lower than the 

actual value, that is, service quality achieved the unsatisfied state. 
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4. A case study 
 
Our research adopts answering questionnaires to investigate X university’s patients. A 
university hospital medical service quality evaluation questionnaire is designed based 
on the evaluation dimension and indexes which is given in Table 3. Our main research 
objects are college students. We handed out a total of 79 questionnaires, and a total of 
74 were recovered, the recovery rate was 93.7%, of which 70 copies of questionnaires 
are valid. 
 

Table 4 Evaluation dimension linguistic assessment value table 
 

Expert 
Dimension          n  

  Linguistic value     The form of two-tuple linguistic 

E1 E2 E3 E4 E5 E6 
C1 vi vi vi (h4,0) (h4,0) (h4,0) 
C2 u u vu (h1,0) (h1,0) (h0,0) 
C3 i n n (h3,0) (h2,0) (h2,0) 
C4 i i i (h3,0) (h3,0) (h3,0) 
C5 vu vu u (h0,0) (h0,0) (h1,0) 
C6 n i i (h2,0) (h3,0) (h3,0) 

 
In this paper, the evaluation dimensions are reliability, tangibility, responsiveness, 

economy, humanized service, and convenience. The weights are expressed 
by ( 1,2,3, 6)iw i  . 

Its importance is evaluated by 3 experts, the specific language evaluation values are 
shown in table 4. 

The evaluation values of weight from 6 dimensions can be calculated by two tuple 
theory aggregation operator: 

1 2 3 4 5 6

4 1 3 0 3

=( , , , , , )

(( ,0), ( , 0.333), ( ,0), ( ,0.333), ( , 0.333)
iw c c c c c c

h h h h h    

The weights can be obtained by the definition of the binary semantic: 

1 2 3 4 5 6=( , , , , , )=(0.263,0.088,0.175,0.211,0.070,0.193)iw c c c c c c  

In this paper, there are a total of 20 evaluation indexes, its weight is expressed by 
( 1,2, ,19,20)jw j  , and its importance is evaluated by 3 experts. The specific language 

evaluation values are shown in table 5. 
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Table 5 Evaluation index linguistic assessment value table 
 

expert 
index        n 

  Linguistic value      The form of two-tuple linguistic 
E1 E2 E3 E4 E5 E6 

e1 n i i (h2,0) (h4,0) (h3,0) 
e2 vi vi vi (h4,0) (h4,0) (h4,0) 
e3 n u u (h2,0) (h4,0) (h1,0) 
e4 n n n (h2,0) (h4,0) (h2,0) 
e5 vu vu vu (h0,0) (h4,0) (h0,0) 
e6 i i n (h3,0) (h4,0) (h2,0) 
e7 n n i (h2,0) (h4,0) (h3,0) 
e8 u u i (h1,0) (h4,0) (h3,0) 
e9 n i u (h2,0) (h4,0) (h1,0) 
e10 vi vi i (h4,0) (h4,0) (h3,0) 
e11 i i vi (h3,0) (h4,0) (h4,0) 
e12 i i i (h3,0) (h4,0) (h3,0) 
e13 i n i (h3,0) (h3,0) (h3,0) 
e14 n i n (h2,0) (h3,0) (h2,0) 
e15 i vi vi (h3,0) (h3,0) (h4,0) 
e16 n n n (h2,0) (h3,0) (h2,0) 
e17 vi i u (h4,0) (h3,0) (h1,0) 
e18 vu vu i (h0,0) (h3,0) (h3,0) 
e19 vi i vi (h3,0) (h3,0) (h4,0) 
e20 i vi i (h3,0) (h3,0) (h3,0) 

 
According to two tuple theory aggregation operator and the definition of the binary 

semantic, the value of weight of 20 indexes can be calculated as is shown in table 6. 
 

Table 6 Weight of evaluation indexes 
 

Element name Evaluation value Meaning 
C1           0,,0,,333.0,,0,,333.0, 02143 hhhhh   067.0,200.0,156.0,333.0,244.0  

C2         0,,333.0,,333.0,,333.0, 2223 hhhh   237.0,211.0,263.0,289.0  

C3       0,,333.0,,333.0, 334 hhh    308.0,333.0,359.0  

C4     333.0,,333.0, 23 hh   476.0,524.0  

C5         0,,333.0,,0,,333.0, 1324 hhhh   150.0,275.0,225.0,350.0  

C6     333.0,,333.0, 34 hh   481.0,519.0  
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Then the survey data got by the questionnaire can be analyzed. 70 respondents’ 
actual perceived values and expected values from X-school are entered on the Excel 
table. Then we processed the data according to the properties of the aggregation 
operators for two-tuple linguistic information, and then we got the 70 respondents’ 
average actual perceived values and average expected values as is shown in table 7. 

 
Table 7 actual perceived value and expected value of medical service quality 

 

Dimension Index 
Perceived 

value 
Expected 

value 
Difference

Weight 
value 

Weighted 
SQ value 

Total 
SQ 

value 

C1 

e1 1.400 2.371 -0.971 0.244 -0.237 

-1.453
e2 0.900 3.443 -2.543 0.333 -0.848 
e3 1.686 2.114 -0.429 0.156 -0.067 
e4 1.143 2.643 -1.500 0.200 -0.300 
e5 2.129 2.143 -0.014 0.067 -0.001 

C2 

e6 2.029 2.771 -0.743 0.289 -0.215 

-0.519
e7 1.871 2.314 -0.443 0.263 -0.117 
e8 2.000 2.214 -0.214 0.211 -0.045 
e9 1.757 2.357 -0.600 0.237 -0.142 

C3 
e10 2.000 2.571 -0.571 0.359 -0.205 

-1.160e11 2.000 2.714 -0.714 0.333 -0.238 

C4 
e12 1.000 3.329 -2.329 0.308 -0.717 
e13 3.529 3.600 -0.071 0.524 -0.037 

-0.051

e14 3.643 3.671 -0.029 0.476 -0.014 

C5 

e15 2.000 2.800 -0.800 0.350 -0.280 
e16 0.771 3.557 -2.786 0.225 -0.627 
e17 1.157 2.186 -1.029 0.275 -0.283 
e18 2.000 1.914 0.086 0.150 0.013 

C6 
e19 0.771 2.571 -1.800 0.519 -0.933 

-1.023
e20 2.071 2.257 -0.186 0.481 -0.090 

 
The overall medical service evaluation value of X university’s hospital can be 

calculated by the formula of the service quality. 
SQ=(-1.453)*0.263+(-0.519)*0.088+(-1.160)*0.175+(-0.051)*0.211+(-0.270)*0.
070+(-1.023)*0.193=-0.858 
We can see that SQ=-0.858<0, indicating that patients’ expected value is lower than 

the actual perceived value of the medical service quality from X university’s hospital, 



Volume 4 Issue 2 2017 

223 

that is, the service quality is unsatisfied. The specific influencing factors can be 
analyzed by radar map. 

The analysis of 6 dimensions is as shown in Fig.2. 
 

 
 

Fig.2 Dimension analysis 
 

The above figure shows that the differences of SQ mainly come from 3 dimensions, 
which is reliability, responsiveness and convenience, which has a serious impact on the 
hospital’s medical service quality. As for the economy, the patients are basically 
satisfied with it. Besides, when it comes to the dimension of tangibility, it has very small 
difference, and it has a tiny impact on the actual perceived value of medical service 
quality. 
 

5. Conclusion 
 
In view of the evaluation of medical service quality, we presented a method based on 
constructing a quality evaluation index system. This method considered the differences 
between the expected value and the actual perceived value when the patient is 
hospitalized, from 6 dimensions, which are reliability, tangibility, responsiveness, 
economy, humanized service, and convenience, so the mathematical model is used to 
solve the evaluation results. The results showed that this method has strong feasibility 
and operability, it can clearly show the problems existing in the process of medical 
service quality evaluation, and then put forward some corresponding measures for 
improvement, which is of great practical application value. It was noted that in the real 
word, the patients with different levels may have different psychological perception 
about medical service quality, so there may be deviations in actual research results. 
Therefore, further investigation data should be got from patients with different cultural 
backgrounds, so as to improve the medical service quality evaluation methods. 
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