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ABSTRACT 

The provision of high quality services is crucial to achieve the 

Millennium Development Goals. Hospitals, similar to other 

service providers, also have to enhance their health care services 

quality in order to retain their existing patients and attract new 

ones, since it is major concern for the patients when seeking 

health care services. In order to assess the service quality of the 

hospitals, this research tried to evaluate hospital selection by 

utilizing six criteria along with their sub-criteria. Those criteria 

are professionalism, empathy, responsiveness, reliability, 

assurance, and tangible. The analytic hierarchy process (AHP) and 

technique for others reference by similarity to ideal solution 

(TOPSIS) were combined to accomplish the objective of this 

study. First, the AHP was used to determine the weights of the 

criteria and their sub-criteria. The weights that have been 

identified were then employed to select the best alternative using 

the TOPSIS. A case study to exhibit the applicability of the 

methods was conducted to evaluate three hospitals in Semarang, 

Indonesia; they are called Hospital A, Hospital B, and Hospital C. 

Data were collected and compiled from four doctors who are 

specialized in four different areas, i.e., general surgeon, urology, 

endocrine internist, and pediatric surgeon. The AHP result showed 

that responsiveness was labelled as the most important criterion 

with weight of 0.281. Hospital A were regarded as the most 

preferable one based on TOPSIS calculation. The finding of this 

study might offer the director of the hospital with valuable insight 

into the criteria that reflect customer’s assessment in hospital 

selection. 

CCS Concepts 

• Applied computing→ Multi-criterion optimization and 

decision-making 
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1. INTRODUCTION 
It is inevitable that everyday people receive services in their daily 

lives, such as in education, entertainment, recreation, health care, 

transportation, retailing, banking, repairing and maintenance, 

restaurant, communication, and so forth. Thus, it is expected that 

services lie at the very hub of economic activity in any society. 

The service sector not only facilitates but also makes possible the 

goods-producing activities of the manufacturing sectors [1]. 

Over the past decades, the manufacturing sector even has been 

displaced by the service sector which led to the growth of many 

service industries in both developed and developing countries. 

This growth is corroborated by a shift of employment from 
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manufacturing sector to service sector, where in most of the 

developed countries, such as the United States, United Kingdom, 

Germany, France, and Japan, more than 70% of the labor forces 

are engaged in the service sector [2]. This phenomenon is 

expected as a signal of being mature and the high quality of 

standards of living.  

This development has consequence so that the service providers 

have to continuously improve the quality of their services that 

they have to offer to their customers. They also require not only to 

have a sensitivity for any changes that can have an effect on the 

sustainability of their businesses but also to put a concern in a 

customer satisfaction as their primary goals [3]. The service 

quality, hence, has to be improved since it has been regarded as a 

vital aspect for the success of the service provider due to its close 

connection with the customer satisfaction [4]−[6]. Moreover, 

excellent service precedes customer retention and leads to repeat 

customer purchase behavior [7], [8] which can increase the market 

share as well as generates high incomes [9]. 

Even though there is a need of assessing service quality, however, 

this task is considered as challenging, since the nature of the 

service is intangible, heterogeneous, inseparable, perishable, and 

simultaneous [1]. In addition, it is essential to apply an effective 

tool for recognizing and prioritizing relevant attributes to develop 

a robust assessment method. This method also should develop 

consensus decision making. Therefore, the multi-criteria decision 

making (MCDM) theory could be applied in analyzing the 

performance of service quality of some alternatives. This MCDM 

theory is a discipline that take aim at supporting decision makers 

who are faced with formulating various and conflicting 

evaluations. 

There are various tools in MCDM which have been successfully 

applied in numerous areas. However, the analytic hierarchy 

process (AHP) proposed by [10] is considered as one of the most 

popular and powerful MCDM tool for decision making that has 

been used for years, (see [11]–[14] for the example the AHP’s 

application). The AHP is regarded as an intuitive method; easy to 

handle multiple criteria; user friendly since it allows the users to 

structure complex problems in the form of a hierarchy levels; and 

has an advantage as seeking consistency in judgments [15]. The 

AHP regulates basic rationality by solving the problem into small 

parts and then asks for a simple pairwise assessment in developing 

priorities in a hierarchy [16]. 

In this study, we attempted to combine the AHP with technique 

for order preference by similarity to ideal solution (TOPSIS) by 

[17] to determine the importance criteria and the best alternative 

among alternatives in respect to the customers’ needs. The 

inclusion of TOPSIS method is to identify the ranking of all 

alternatives. It is simultaneously consider the distance to the 

“positive ideal solution” and the “ideal negative solution” 

associated with each alternative and choose the nearest to the ideal 

solution as the best alternative [18]. In addition, this technique has 

high flexibility so it can accommodate further extensions to make 

better choices in various situations [19]. The combination of the 

AHP and TOPSIS is widely used, see for example [20]–[23]. 

In order to demonstrate the applicability of the methods, a case 

study was conducted to evaluate three famous hospitals in 

Semarang, Indonesia. They are called Hospital A, Hospital B, and 

Hospital C. Hospital, which is likewise other service provider, 

cannot be detached from the service quality it has to deliver to the 

customers, i.e., the patients. It is considered as a fundamental 

issue whose importance pervades most of aspects of society; in 

fact, it has medical, social, ethical, business, as well as financial 

implications. More importantly, health care organization is 

directly responsible for saving people lives. Since it is very crucial 

to human health and life, it is one of the most preferred sectors to 

be implemented in developing countries [24]. 

With the increasing of public awareness about the importance of 

health care services, it is indispensable for the community to meet 

the demand of health care services to support an optimal health 

system. The directors of the hospitals hence, need a thorough 

understanding of the ways to increase the service quality. Under 

such circumstances, hospital directors put their main emphasis on 

attracting patients as many as possible and making them as loyal 

customers by recognizing their expectations and trying to respond 

to them in an effective manner. 

The case study was conducted in Indonesia. As a developing 

country, Indonesia still has quite a lot of problems related to 

health care. Based on health system performance index, Indonesia 

ranks 92 out of 191 countries [27]. It is suggested that Indonesian 

health care quality still needs to be improved. Moreover, 

Indonesia has only 0.3 doctors and 0.6 hospital beds for every 

1,000 people [28]. As a comparison in South East Asia countries, 

Singapore has 2 and 2.1, while Malaysia has 1.3 and 1.9 for 

number of doctors and hospital beds for every 1,000 people 

respectively. There is also an imbalance distribution of facilities 

among provinces and regions. Sometimes, the patients’ family 

members have an issue of health care access, fees, and inattentive 

medical personnel. Even the most basic treatments are 

prohibitively expensive for ordinary people. Training is often 

hampered by poor facilities, and also medical research is limited 

as teaching physicians also maintain private practices to serve 

urban needs and supplement meager salaries [29]. Those 

aforementioned problems are motivated us to evaluate the hospital 

service quality to give such an insight for improving its quality. 

The objectives of this research are then twofold. The first is to 

show how to determine the importance of assessment criteria of 

hospital service quality using the AHP method. The second is to 

identify the ranking of each alternative. The finding of this 

research is useful in determining the best criterion that should first 

be implemented by the hospitals, which make it easy for hospital 

management to improve the service quality.  

2. RESEARCH DESIGN 
In this study, the criteria for evaluating hospital service quality 

between three alternatives, i.e., Hospital A, Hospital B, and 

Hospital C which are located in Semarang, Indonesia, were 

determined as six criteria, i.e., professionalism, empathy, 

responsive-ness, reliability, assurance, and tangible [30]. 

The first criterion is professionalism, which is related to 

knowledge, technical expertise, as well as amount of training and 

experience of the personnel. This criterion includes skill, 

experience, innovation, and physically accessible. The second is 

empathy; that is defined by symbolizes, caring and understanding 

the patients. It involves three sub-criteria, such as caring, 

communication, and manner. The third criterion is responsiveness. 

It comprises four sub-criteria, i.e., timeliness, willingness, 

automatic, and completeness. The fourth is reliability, which is 

related to accuracy presents information about service in a clear 

and concise way, the currency of information presented the 

hospital (for example: the accuracy of diagnose of disease), and 

the accuracy of the cost of operations. Its sub-criteria are then 

accuracy and image. The fifth criterion is assurance. It is defined 

as knowledge and courtesy of personnel and their ability to inspire 
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trust and confidence to the patients. Courtesy, standard, cost, and 

compensation are the sub-criteria of this criterion. The last 

criterion is tangible, which comprises of physical facilities-

equipment, its usable appearance of the hospital, and hygiene. 

Besides selecting the most preferable criterion, another objective 

of this research is to find out the best hospital among three 

alternatives. The first alternative is Hospital A, which is 

considered as the oldest hospital in Semarang. Hospital B is 

located in central Semarang and Hospital C is one of the oldest 

private hospital in Semarang. These three hospitals were chosen 

because they have good popularities and services in Semarang.  

 

Figure 1. The Hierarchy for Evaluating Hospital Service Quality 

 

In order to apply the AHP and TOPSIS methods to the prioritizing 

of criteria for evaluating hospital selection among those three 

alternatives, the criteria above are initially structured into different 

hierarchy levels. The hierarchy of the decision model is shown in 

Figure 1, where the objective is to select the best hospital among 

three alternatives. This hierarchy of criteria is the subject of a 

pairwise comparison. Data were collected and compiled from four 

doctors who are specialized in four different areas, i.e., general 

surgeon, urology, endocrine internist, and pediatric surgeon. 

The evaluation process was divided into two steps. The first is to 

assess the weight of each criterion using the AHP and the second 

is to compare three alternatives based on the weights that have 

been identified in the first step using TOPSIS. For the first step, 

the decision makers are asked to compare the elements on a 

pairwise basis in order to estimate their relative importance in 

relation to the element at the immediately preceding level, i.e., the 

criteria and sub-criteria. A nine-point scale questionnaire is used 

to show the decision makers’ judgment among options as equally, 

moderately, up to extremely important (or unimportant); see Table 

1 for the detail. 

After the weight of each criterion was identified, a calculation to 

rank the alternatives was employed using TOPSIS technique. 

Detail of calculation and process involved in each step are 

described in the following subsections. 

 

Table 1. One to nine scale questionnaire 

Intensity of 

Importance 
Definition Explanation 

1 
Equal 

importance 

Two activities contribute equally 

to the objective 

3 
Moderate 

importance 

Experience and judgment 

slightly favor one over another 

5 
Strong 

importance 

Experience and judgment 

strongly favor one over another 

7 
Very strong 

importance 

An activity is strongly favored 

and its dominance is 

demonstrated in practice 

9 
Absolute 

importance 

Importance of one over another 

on the highest possible order 

2, 4, 6, 8 
Intermediat

e values 

Used to represent compromise 

between the criteria 

Reciprocals 

of above 

non-zero 

numbers 

If criterion i has one of the above non-zero 

numbers assigned to it when compared with 

criterion j, then j has the reciprocal value when 

compared with i. 

2.1 The Analytic Hierarchy Process 
The AHP is a decision-making tool which was developed in 1980 

by Thomas L. Saaty [10]. This method is usually used in 

explaining complex decision-making problems and has several 
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attributes by modeling the amorphous problems studied into 

hierarchical elements. An important component of a hierarchical 

system is the main objective, the criteria (and sub-criteria) that 

affect the objective, and alternatives available for the problem. 

Seven steps of implementation procedure of the AHP is presented 

as follows. 

1) Step 1: Describe the problem and determine the criteria (and 

sub-criteria) to be used. 

The problem of this study that has been previously stated is to 

select the best service quality performance of three hospitals in 

Semarang, Indonesia. The criteria that are considered are 

professionalism, empathy, responsiveness, reliability, assurance, 

and tangible. All of them are attached with their sub-criteria. 

2) Step 2: Arrange the problem into the hierarchy by 

considering the objective. 

The hierarchy of the problem is depicted in Figure 1, where the 

objective is located on the top of the hierarchy as the level 0; the 

criteria are located in the second layer as the level 1; the sub-

criteria are then located in the third layer as the level 2; and the 

alternatives are located in the third layer as the level 3. 

3) Step 3: Collect the data from respondents or decision makers. 

Four respondents have been selected in this research to evaluate 

the service quality of those three aforementioned hospitals. All of 

them are doctors, specialized in four different areas, i.e., general 

surgeon, urology, endocrine internist, and pediatric surgeon. 

4) Step 4: Develop a paired comparison matrix for the criteria 

(and sub-criteria in each criterion). 

This step is to conduct the pairwise comparisons for each criterion 

according to the hierarchical tree structure that has been identified 

before. Nine scale questionnaire which has been mentioned 

previously is used in this pairwise comparison. Based on the 

pairwise comparisons, the relative importance degrees are 

estimated. A total number of n(n – 1)/2 pair-wise comparisons are 

evaluated, where n is the number of criteria. Let A represent an n 

× n pairwise comparison matrix as follows: 

A = 
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The diagonal elements in the matrix A are self-compared of the 

criteria, and thus aij = 1, where i = j, i, j = 1, 2, …, n. The values 

on the left and right sides of the matrix diagonal represent the 

strength of the relative importance degree of the ith element 

compared to the jth element. Let aij = 1/aji, where aij > 0, i ≠ j. 

Similar procedure is also applied for sub-criteria in each criterion. 

5) Step 5: Calculate the importance degrees for each criterion 

(and sub-criterion). 

The NGM (normalization of the geometric mean) method is used 

to determine the importance degrees for each criterion. Let wi 

denotes the importance degree for the ith criterion, then 

wi = ,
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Similar procedure is also applied for each sub-criterion in each 

criterion. 

6) Step 6: Test the consistency. 

To ensure that the evaluation of the pairwise comparison matrix is 

reasonable and acceptable, a consistency check is performed. Let 

C denote an n-dimensional column vector describing the sum of 

the weighted values for the importance degrees of the criteria, 

then 

C =   T
ni WAc 
1 , i = 1, 2, …, n, (3) 

where 
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The consistency values for can be represented by the vector CV = 

[cvi]1×n, with a typical element cvi is defined as 

,
i

i
i

w

c
cv   i = 1, 2, …, n. (5) 

However, to avoid the inconsistency occur when using different 

measurement scales in the evaluation process, Saaty [10] 

suggested use the maximal eigenvalue λmax to evaluate the 

effectiveness of measurements, which can be determined by 

,λ 1
max

n

cv
n

i
i

  i = 1, 2, …, n. (6) 

A consistency index (CI) is then can be determined by 

CI = 
1

λmax





n

n
. (7) 

If CI = 0, the evaluation for the pairwise comparison matrix is 

implied to be completely consistent. Notably, the closer of the 

maximal eigenvalue is to n, the more consistent the evaluation is. 

Generally, a consistency ratio (CR) [10] can be used as a guidance 

to check for consistency. 

CR = 
RI

CI
, (8) 

where RI denotes the average random index with the value 

obtained by different orders of the pairwise comparison matrices. 

If the value of CR is below than the threshold of 0.1, then the 

evaluation of the importance degrees of each criterion and sub-

criterion are considered to be reasonable. 

7) Step 7: Determine the relative overall importance degrees. 

This last step is the ultimate goal of the first objective of this 

research. After the degrees of importance for each criterion and 
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sub-criterion have been identified, to accomplish the second 

objective of the research, the TOPSIS technique is applied. 

2.2 TOPSIS 
TOPSIS technique was first developed by Hwang and Yoon in 

1981 [17], with further developments by Yoon in 1987 [25] and 

Hwang, Lai, and Liu in 1993 [26]. TOPSIS is based on the 

concept that the chosen alternative should have the shortest 

geometric distance from the positive ideal solution (PIS) and the 

longest geometric distance from the negative ideal solution (NIS). 

The steps of TOPSIS technique implementation are presented as 

follows. 

1) Step 1: Establish a normalized decision matrix. 

Let Z denote a normalized decision matrix representing the 

relative performance of the generated design alternatives, with 

typical element Zij which can be calculated as 

Zij = ,

1

2



K

j
ij

ij

y

y
 (9) 

where yij is the performance score of alternative j against criterion 

i (i = 1, 2, …, n (number of criteria) and j = 1, 2, …, K (number of 

alternatives). 

2) Step 2: Calculate the weighted decision matrix. 

Let Xij be the weighted normalized decision matrix (i = 1, 2, …, n 

and j = 1, 2, …, K). It can be determined by 

Xij = wi · Zij, (10) 

where wi is the weight of each criterion. These weights have been 

identified by using the AHP. 

3) Step 3: Calculate the PIS and NIS. 

The PIS and NIS are defined as 

PIS = 
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where I = {i = 1, 2, …, n and i is associated with the beneficial 

criterion of Xij}, and I’ = {i = 1, 2, …, n and i is associated with 

the cost-effective criterion of Xij}. 

4) Step 4: Compute the distance of each alternative from PIS 

and NIS. 

Let the Sj
+ denotes the distance of each alternative from PIS and 

Sj
– denotes the distance of each alternative from NIS. 

Sj
+ =  
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5) Step 5: Compute the closeness coefficient (CCi) of each 

alternative. 

The ranking score can be calculated by employing the CCi as 

follows 








jj

j
i

SS

S
CC . (15) 

6) Rank the alternatives. 

The different alternatives are ranked according to the closeness 

coefficient in decreasing order. The best alternative is closest to 

the PIS and farthest from the NIS. 

3. CASE STUDY RESULT 
The following is the application of the AHP and TOPSIS to 

evaluate hospital service quality. The methods were employed 

based on the aforementioned criteria. First, the decision makers 

filled the pairwise comparison to express their preferences 

between three alternatives as well as six criteria and their sub-

criteria in a nine point scale questionnaire (see Table 1). The AHP 

was then applied to calculate the weights or the importance 

degrees for the criteria and their sub-criteria. Note that 

consistency test was conducted to ensure that the pairwise 

comparison matrix is reasonable and acceptable. The consistency 

ratio is 0.03 or below the threshold 0.1; thus it can be used for 

further analysis. The result which is the weights that indicated the 

importance of criteria and their sub-criteria is shown in Table 2. 

Table 2. The weights for criteria and their sub-criteria 

Criteria Weight Sub-criteria Weight 

Professionalism 0.204 

Skill 0.202 

Experience 0.322 

Innovation 0.251 

Physical accessible 0.225 

Empathy 0.158 

Caring 0.347 

Communication 0.402 

Manner 0.251 

Responsiveness 0.281 

Timeliness 0.191 

Willingness 0.225 

Automatic 0.324 

Completeness 0.260 

Reliability 0.149 
Accuracy 0.306 

Image 0.694 

Assurance 0.128 

Courtesy 0.379 

Standard 0.200 

Cost 0.244 

Compensation 0.177 

Tangible 0.080 

Hygiene 0.293 

Equipment 0.418 

Building layout 0.290 

The weights for criteria are: professionalism with 0.204, empathy 

with 0.158, responsiveness with 0.281, reliability with 0.149, 

assurance with 0.128, and tangible with 0.080. Based on the result, 
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responsiveness, professionalism, and empathy are regarded as the 

first, second, and third-most important criterion. In other words, it 

seems that the decision makers view those criteria as major factors 

to be noticed by the hospital when they are delivering their 

services to their patients. 

The respondents consider responsiveness as the most important 

criterion since it is regarded to be the first issue that can be felt 

and directly assessed by the patients. More specifically, the 

decision makers view the automatization attached in the systems 

of the hospital, such as registration, payment, as well as insurance 

claim is the most important sub-criteria with the weight of 32.4%. 

The second and the third most important sub-criteria in the 

responsiveness criterion is completeness with 26.0% and 

willingness with 22.5%; while the least important sub-criterion is 

timeliness with 19.1%. 

Professionalism is regarded as the second most important criterion 

since in health care service, personal characteristics, such as race, 

religion, and gender, must not affect the quality that has to deliver 

to the patients. By the skill and experience of the doctors and 

medical personnel, patients are going to consult to them 

comfortably and furthermore give a trust to the hospital. Next, as 

can be seen from Table 2, the weights for sub-criteria of 

professionalism are given as follows. Experience is believed to be 

the most important with the weight of 32.2%. The subsequent is 

innovation with 25.1%, physical accessible with 22.5%, and skill 

with 20.2%.  

The third most important criterion is empathy. The respondents 

believe that giving warm service and respect to the patients’ 

feeling is a highly effective and powerful communication tools in 

order to improve the patients’ satisfaction. Performing caring by 

understanding the patients, giving solutions for patients’ needs by 

good communication and manner are highly considered by 

Indonesian people to be essential. The weights for its sub-criteria 

are as follows. Communication is considered as the most 

important sub-criterion with weight of 40.2%, whereas other sub-

criteria have weights of 34.7% and 25.1% for caring and manner 

respectively.  

Reliability only has two sub-criteria where the weights are 30.6% 

for accuracy and 69.4% for image. Assurance has four sub-criteria 

where the weights for each sub-criterion are 37.9%, 20.0%, 24.4%, 

and 17.7% for courtesy, standard, cost, and compensation 

correspondingly. The last criterion is tangible which has weight of 

only 0.080. It is regarded as the least important criterion because 

the decision makers view that even though building layout and 

equipment are important, but they are not crucial to health care 

service quality as long as the current equipment can handle the 

patient treatment. The hygiene itself is considered standard; so as 

long as the hospital can meet the standard, then it is enough. The 

weights for its sub-criteria are hygiene with 29.3%, equipment 

with 41.8%, and building layout with 29.0%. 

After the weights of the criteria and their sub-criteria have been 

calculated, the TOPSIS technique is then applied to select the best 

alternative between three aforementioned alternatives. The result, 

which is the alternative priority weights, is depicted in Table 3. 

Table 3. Alternative priority weights 

Criteria Sub-criteria 
Hospital 

A B C 

Profession

alism 

Skill 0.669 0.186 0.144 

Experience 0.506 0.243 0.251 

Innovation 0.414 0.438 0.148 

Physical accessible 0.472 0.291 0.237 

Empathy 

Caring 0.435 0.311 0.253 

Communication 0.251 0.438 0.311 

Manner 0.330 0.392 0.278 

Responsiv

eness 

Timeliness 0.226 0.354 0.42 

Willingness 0.294 0.309 0.397 

Automatic 0.429 0.352 0.22 

Completeness 0.393 0.355 0.251 

Reliability 
Accuracy 0.570 0.274 0.156 

Image 0.411 0.363 0.226 

Assurance 

Courtesy 0.359 0.303 0.338 

Standard 0.427 0.292 0.282 

Cost 0.478 0.262 0.26 

Compensation 0.372 0.288 0.34 

Tangible 

Hygiene 0.232 0.412 0.355 

Equipment 0.532 0.313 0.155 

Building layout 0.282 0.535 0.182 

As it is shown in Table 3, the first alternative, i.e., Hospital A 

surpasses Hospital B and Hospital C, for thirteen sub-criteria, 

there are skill, experience, physical accessible, caring, automatic, 

complete-ness, accuracy, image, courtesy, standard, cost, 

compensation, and equipment.  

The respondents view the Hospital A were having a high 

performance in order to performing the service to meet patients’ 

needs. They also believe that Hospital A can give more trusted 

information, cost, and diagnose of the disease than other two 

hospitals. In Indonesia, cost and standard of the hospital are 

highly considered vital by the patients and their family. The more 

hospital shows the best performance for both of it, the more 

patients trust it. On the other hand, Hospital B exceeds other on 

five sub-criteria, i.e., innovation, communication, manner, 

hygiene, and building layout. The experts may assess that 

Hospital B is better for its building and cleanliness. The decision 

makers also believe that Hospital B has good attitude and clear 

transfer of information to the patients. Lastly, Hospital C exceeds 

others only in two sub-criteria, i.e., timeliness and willingness. 

Hospital C may have better service to provide operations on time. 

The experts also say that Hospital C is really good on its 

willingness to help patients whenever it is needed.  

Finally, TOPSIS technique ranks the best alternative according to 

the relative proximity to the ideal solution. The result shows that 

Hospital A comes out on top, followed by Hospital B and then 

Hospital C. Hospital A scores 0.959, while Hospital B scores 

0.344 and lastly Hospital C is with the score of 0.002. 

4. CONCLUSION AND FUTURE 

RESEARCH DIRECTION 
The research aims to know which criterion should first be 

implemented by the hospitals that makes it easy for hospital 

management to improve the service quality. Data were collected 
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from four experts who currently work as specialist doctors in the 

hospitals. Using the AHP for calculating the weights of the 

criteria and sub-criteria, the result is depicted in Table 2. It shows 

that the hospitals must give priority to responsiveness (which has 

the highest weight above all criteria, i.e., 0.281), professionalism 

(0.204), empathy (0.158), reliability (0.149), assurance (0.128), 

and tangible (0.080) to improve the service quality and gain more 

satisfaction of patients. 

By using TOPSIS technique to rank those three hospital as object 

of the research, Hospital A comes out on top with score of 0.959, 

followed by Hospital B with score of 0.344, and Hospital C by 

0.002. It does not mean that Hospital A has a gorgeous service 

comparing to the others. In fact, other hospital should improve 

their service quality considering these criteria. The findings can 

provide hospitals’ directors with valuable insights into the criteria 

and sub-criteria that reflects patients’ service quality perceptions. 

The AHP and TOPSIS techniques are just some options in multi-

criteria decision making tools. For the further research, it is 

recommended to use other than these techniques, for example the 

analytic network process (ANP). It can be used if the criteria are 

assumed to have interdependent relationships (however, in this 

research, the criteria are assumed to have independent 

relationships). Another consideration can be used if the linguistic 

assessment of human feelings and perceptions, which are the 

answers of the experts, are considered as fuzzy. Human’s 

judgments in the AHP are represented as precise; yet in real life 

situations, it is not. Hence, it is not reasonable to represent it in 

terms of precise numbers; is more convenience to give interval 

judgments than fixed value judgments. Thus, the concept fuzzy 

AHP (as well as fuzzy TOPSIS) can be utilized in evaluating such 

multi-criteria decision making problems. They have been 

successfully applied in several fields, see for example [31]–[33]. 

Comparing the results generated by those methods with this 

research is an interesting area to be pursued. 
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