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 Quality of services is considered as one of the most important factors for customer retention as 
well as having a healthy business. In this paper, we present an empirical investigation to 
determine the most important factors influencing patients’ satisfaction in one of Iranian 
hospitals. The proposed model of this paper uses fuzzy analytical network process (FANP) to 
rank different factors. The proposed model considers four major criteria including employee, 
management as well as organization, physicians and nurses. Our survey indicates that 
management and organizational issues are the most important factors followed by issues 
associated with physicians, nurses and employees. In terms of management and organization, 
waiting time to receive services is the most important factor followed by geographic location of 
the hospital, peaceful and quiet environment and quality of services. In addition, our surveyed 
patients expected their patients to listen to them very carefully and this is the most important 
item. They also expect nurses to provide a fast and reliable response while they expect 
employees to treat them with respect.     
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1. Introduction 

 
These days, there is an increase in competition in different industries especially in healthcare 
industry. The increase in competition requires an increase in quality of services for better customer 
retention. However, one primary question is to find important factors influencing patients when they 
use different services in hospitals. There are normally different criteria and some of them may be in 
conflict. Therefore, we need to use multi criteria decision making (MCDM) techniques to find 
influential factors and to rank them, accordingly. Analytical network process (ANP) is one of the 
popular MCDM techniques for ranking different alternatives. The method is an extension of 
analytical hierarchy process where inter-relationship between various alternatives are also taken into 
account (Saaty, 1996, 2004; Ware et al., 2012).  
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2. The proposed method 

Many MCDM techniques do not deal with the interdependences among elements and to handle such 
problem, ANP as a new MCDM method was proposed by Saaty (1996). Saaty (1999) has 
demonstrated various kinds of ANP models, such as the Hamburger Model, the Car Purchase BCR 
model, and the National Missile Defense model. The proposed model of this paper recommends a 
modified Feedback System model (Fig. 1) that permits inner dependences within the criteria cluster, 
in which the looped are signifies the inner dependences. 
 
 

 
 

Fig.1. Feedback system model 
 
To calculate the relative importance among elements, decision makers are asked to reply through a 
series of pair-wise comparisons. These pair-wise comparisons are normally based on the Saaty’s 
nine-point scale 1-9. For assessing the weights of elements, the AHP applies the principal eigenvector 
of comparison matrix, whereas the ANP applies the limiting process method of the powers of the 
super-matrix (Sekitani & Takahashi, 2001). When we ask decision maker to express his/her opinions, 
there may be some uncertainties associated with his/her insights. Therefore, we may use fuzzy 
numbers to handle uncertainty.  
 
Afsharkazemi et al. (2012) used Fuzzy ANP in an application of quality function deployment (QFD) 
for ranking various alternatives. They used fuzzy matrix and house of quality to study the products 
development in QFD and also the second phase i.e. part deployment. In most researches, the primary 
objective was only on CRs to implement the quality function deployment and some other criteria such 
as production costs, manufacturing expenditures etc. were disregarded. The results of implementing 
fuzzy analysis network process based on the QFD model in Daroupat packaging firm to develop 
PVDC demonstrated that the most important indexes were being waterproof, resistant pill packages, 
and production cost.  
 
Alvandi et al. (2012) proposed an integrated MCDM technique in ranking BSC perspectives and key 
performance indicators (KPIs) using a hybrid of decision making trial and evaluation laboratory 
(DEMATEL) and (ANP) techniques.  Fazli and Jafari (2012) used a combination of ANP and 
DEMATEL techniques for investment purposes. Serkani et al. (2013) implemented a hybrid of AHP 
and ANP approaches for selecting improvement projects of Iranian Excellence Model in healthcare 
sector. Lin and Tsai (2009) developed an expert selection system to choose ideal cities for medical 
service ventures. They proposed an effective method based on the ANP combined with the technique 
for order preference by similarity to ideal solution (TOPSIS) to help medical service inventors who 
look for evaluating and selecting proper city.  
 

The proposed model of this paper uses analytical network process to rank different factors 
influencing patient satisfaction. Fig. 2 demonstrates the framework of our study. As we can observe 
from Fig. 2, patient’s satisfaction depends on four criteria including employees who work for 
hospital, management and organization, physicians and nurses. In terms of the first criterion, 
employee, there are five sub-criteria, which are general sanitary standards, rate of response, respect 
for patients, patient reception policies and regulation as well as release policies. In terms of 
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management and organization specifications, there are four criteria including geographical location of 
hospital, waiting time to receive services, quality of services and peaceful and quite environment. 

 

 
Fig. 2. The proposed framework of the study 

 
Physicians is the third criterion in our study and it includes four criterion including the easy access, 
how good they listen to patients, how appropriate the responses are to patients and good reaction to 
patients’ questions. Finally, nurses are the last criterion in our survey and this includes four criteria 
including giving privacy to patience, listening to patience, rate of response and empathy with patients.  
 
We have asked some experts including different groups of people who could share their thoughts on 
the relative importance of various criteria based on pair-wise comparison. The process uses fuzzy 
analytical network process (FANP) to measure the relative importance of each criterion against the 
other one. The proposed study of this paper uses triangular numbers to express the relative weights. 
The procedure normalizes the numbers through the process to make sure that the numbers would 
maintain appropriate scaling systems. 
 
3. The results 
 
In this section, we present details of our survey on measuring the relative importance of each criteria 
based on the implementation of FANP. We first present details of ranking four major criteria in Table 
1 as follows, 
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Table 1 
The summary of ranking four main criteria using FANP 

Weight Item 
(0.55, 0.76, 0.94)  Management and organizational issues 
(0.31, 0.39, 0.50)  Issues associated with physicians  
(0.30, 0.38, 0.48)  Issues associated with nurses  
(0.14, 0.17, 0.27)  Issues related to employees 

 
The results of Table 1 demonstrate that management and organizational issues are the most important 
factors followed by issues associated with physicians, nurses and employees.  
 
3.1. The relative weights of criteria associated with employees 
 
The first criterion, employee based items, include five sub-criteria and Table 2 demonstrates details 
of our survey for ranking various options. 
 
Table 2 
The results of the implementation of FANP for ranking employee based sub-components 
Criteria Weight  

General sanitary standards 0.30 0.53 0.62 

Rate of response 0.12 0.19 0.26 

Respect for patients 0.59 0.79 0.88 

Patient Reception 0.18 0.28 0.41 

Patient release policy 0.31 0.42 0.54 

 
The results of Table 2 show that respect is the most important factor and they expect employees to 
treat them with respect. Most patients believe that the hospitals must be clean and follow standards 
and regulation to take care of the hospitals, properly. The third influential factor is associated with 
patient release policy followed by patient reception.  
 
3.2. The relative weights of criteria associated with nurses  
 
The second criterion is associated with nurses who are working in hospitals and it includes four sub-
criteria summarized in Table 3. 
 
Table 3 
The results of the implementation of FANP for nurses 

Criteria Weight  

Giving privacy to patients 0.52 0.72 0.88 

Listening to patients 0.07 0.21 0.33 

Rate of response 0.73 0.85 0.92 
Empathy with patients 0.17 0.29 0.44 
 
According to the results of Table 3, rate of response to patients is the most important factor followed 
by giving privacy to patients and empathy with patients.   
 
3.3. The relative weights of criteria associated with physicians  
 
The third criterion is associated with physicians who are working in hospitals and it includes four 
sub-criteria summarized in Table 4. 
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Table 4 
The results of the implementation of FANP for physicians 

Criteria Weight  

Easy access to physicians 0.31 0.53 0.82 

Listening to patients 0.63 0.87 0.96 

Giving appropriate information to patients 0.13 0.21 0.37 
Suitable reaction to patients’ questions 0.24 0.41 0.61 
 
According to the results of Table 4, listening to patients is the most important factor followed by 
giving easy access to physicians, suitable reaction to patients and giving appropriate information to 
patients.    
 
3.4. The relative weights of criteria associated with organization and management  
 
The last criterion is associated with hospitals’ management and organizational factors and it includes 
four sub-criteria summarized in Table 5. 
 
Table 5 
The results of the implementation of FANP for organizational issues and management 

Criteria Weight  

Geographic location of the hospital 0.24 0.61 0.95 

Waiting time to receive services 0.48 0.72 0.97 

Quality of services 0.16 0.29 0.49 
Peaceful and quiet environment 0.24 0.38 0.67 
 
According to the results of Table 5, waiting time to receive services is the most important factor 
followed by geographic location of the hospital, peaceful and quiet environment and quality of 
services.   
 
4. Conclusion 
 
In this paper, we have learned more about important factors influencing customer satisfaction in 
hospitals. The results of our survey have concluded that patients have different expectations from 
management, employees, physicians and nurses. While listening to patients is the most important 
issue for physicians, they expect employees to treat them with respect and they expect nurses to 
provide high quality services as quickly as possible. Finally, patients expect the officials of hospitals 
to reduce waiting time for their services.  
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