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ABSTRACT

Background: Hospital services quality plays an increasingly 
important role in today’s competitive environment. This study aimed 
to evaluate causal effects of different healthcare quality aspects on 
quality of services perceived by patients in hospitals affiliated by 
Shahid Sadoughi University of Medical Sciences using DEMATEL and 
TOPSIS techniques in 2014. 
Method: Through literature review and expert opinions, different 
service quality dimensions in under study hospitals were identified 
and required data were gathered. In the next step, DEMATEL technique 
was applied to determine cause and effect relationships between 
identified quality aspects and quality perceived by service recipients. 
Also to rank dimensions according to their priorities, TOPSIS method 

was used. Given the literature review, six quality dimensions including 
responsiveness, assurance, security, tangibility, communication and 
patient centeredness were identified. 
Result: Results obtained from DEMATEL technique introduced patient 
security as an influential aspect which was ranked in the sixth place in 
terms of importance. 
Conclusion: The prioritization of quality dimensions along with their 
causal effects provides a beneficial insight for hospital managers to 
effectively plan and make improvement decisions. It is suggested that 
considering a remarkable impact of security on patients’ perception 
toward quality of care, this aspect should be regarded in decision 
makers’ programs with a greater emphasis.
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INTRODUCTION

Worldwide, healthcare is regarded as one of the 
fastest developing services.1 Provision of high qual-
ity healthcare services as an important factor acts 
as a competitive advantage which ultimately brings 
customer loyalty.2 Although healthcare industry 
has changed over recent years but certainly the 
impact of quality is still undeniable on growth, 
success and maintenance of health provider orga-
nizations.3 Increase in sensitivity of people toward 
health services’ quality also special attention given 
to this topic has led to great efforts seeking for 
service quality assessments with the aim of achiev-
ing possible level of excellence.4 In the absence of 
health services tangibility, it is difficult to under-
stand how patients perceive service quality or 
evaluate its different aspects.5 Service is defined 
as an intangible benefit offered by an individual 
or institutional provider with a multi-dimensional 
structure in terms of quality.4 Gronroos introduced 
technical and performance quality as two major 
components in service quality. The first component 
mainly focuses on technical accuracy of medical 
diagnosis or processes, while the latter refers to the 
way services are carried out.6 In fact quality declares 
the degree to which healthcare interventions are 
provided according to patients’ clinical needs and 

how service providers fulfil customers’ expectations 
in a proper manner.7,8

Since provision of healthcare is one of the main 
indicators of human development and specialized 
knowledge and skills are required in this field of 
services, it is important to constantly measure and 
ensure improvement in quality of services provided 
for care recipients.4 In this regard evaluating 
patients’ expectations is a key factor which should 
be mentioned in quality assessment.9 Analysis of 
main components affecting health services quality 
reflects the overall changing trend in the impor-
tance of different quality aspects in a healthcare 
system.10 On the other hand, quality of services is 
one of the main factors affecting patient satisfac-
tion.11 Therefore the necessity of being aware of 
existing shortcomings in healthcare services partic-
ularly from patients’ points of view highlighted the 
remarkable importance of evaluating and measure-
ment of healthcare quality dimensions.8 

Several methods have been proposed to measure 
quality of health services which often face with 
uncertainty. To overcome such ambiguities due 
to human judgments, multiple-criteria decision 
making models (MCDM) and Fuzzy theories 
have been introduced.12 In this study, DEMATEL 
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technique and TOPSIS method were used to evalu-
ate hospital services’ quality. DEMATEL technique 
was proposed by Fontela and Gabus in 1971 to 
determine causal relations among different aspects 
of a system to find out their complex relationships 
and construct an impact relation map (IRM).13

Such a technique enhances managers’ compe-
tency to effectively make decision in complex, 
interrelated situations facing with vagueness of 
human judgments.14

TOPSIS model has been introduced by Hwang 
and Yoon in 1993 as a multi-criteria decision 
making technique being able to rank a set of factors 
through weighing their importance and prioritiz-
ing them in a definite order.15,16 In this study, we 
aimed to evaluate inter-relational effects of different 
healthcare quality dimensions in hospitals affiliated 
by Shahid Sadoughi University of Medical Sciences 
in 2014 using DEMATEL technique and TOPSIS 
model. 

MATERIAL AND METHODS

This was a descriptive, cross sectional study 
conducted in 2014 in hospitals affiliated by Shahid 
Sadoughi University of Medical Sciences. First a 
literature review was done to determine hospital 
quality dimensions. To do so, scientific databases of 
Google Scholar, Science Direct and PubMed were 
reviewed using keywords of service quality, hospi-
tal, healthcare services and SERVQUAL analysis in 
an English language in the time period 1990-2014. 
In total, 58 articles with the most similar topic were 
found. As a result all affecting factors and contrib-
uting quality aspects were extracted among which 
those with more frequency of repetition and better 
suited for hospital environments were selected. Then 
through analyzing 42 experts’ opinions including 
hospital managers, supervisors and technical offi-
cials of under study hospitals, final version of quality 
dimensions comprised of 29 criteria in six catego-
ries was obtained. Once quality dimensions list was 
finalized, patients’ perception was needed to be 
analyzed. To this aim, a two section questionnaire 

including one part gathering data on demographic 
characteristics of patients and the second contained 
29 questions with 5-point Likert scaling system was 
designed. The scale ranged from 1 “strongly unim-
portant” to 5 “strongly important”. Content validity 
of the questionnaire was assured by an expert team 
and its reliability was checked through Cronbach’s 
alpha calculated as 92%. A total of 300 patients 
were contributed in the study to evaluate perceived 
service quality from their points of view.

Random sampling was used to collect the data 
so considering the allocation of patient admit-
ted to each hospital based on proportion of the 
number of patient and wards, the sample for each 
hospital were extracted and the questionnaire was 
used for the patients. To ensure the realization 
of hospital services quality perceived by study 
participants, those who were hospitalized for at 
least three days also were conscious and able to 
understand and respond questions were included 
in the research. Finally the data gathered were 
analyzed using TOPSIS method and Excel soft-
ware. In the last phase of study a DEMATEL tech-
nique was applied to determine causal effects of 
quality dimensions and intensity of their relative 
impacts on patients’ perception toward quality of 
healthcare services. 

RESULTS

Results showed that most of the participants 
(50.3%) were male, 36.6% belonged to 25-30 age 
group and 48% were under diploma. 

Findings obtained from DEMATEL technique 
revealed that affecting aspects on service  quality 
in hospital A were as following in order of impor-
tance: security (4.20), patient centeredness (3.69), 
communication (3.53), assurance (3.46), respon-
siveness (3.28) and tangibility (3.10) (Table 1 and 
Figure 1).

Figure 1 depicts that those quality dimensions 
placing above the zero line (including security, 
assurance and communication) had significant 
influence on patients’ perceived quality; but those 

Table 1  Relative Impact Intensity Matrix of Health Services Quality Dimensions in Hospital A
Quality 
Dimensions

Respon-
siveness Assurance Security

Tangi-
bility

Commu-
nication

Patient 
Orientation D R Di+Ri Di-Ri

Impact 
Intensity

Responsiveness 0.21 0.16 0.24 0.38 0.17 0.36 1.55 1.72 3.28 -0.16 5
Assurance 0.40 0.20 0.36 0.53 0.35 0.60 2.46 1.00 3.46 1.46 4
Security 0.44 0.26 0.31 0.61 0.33 0.55 2.52 1.67 4.20 0.85 1
Tangibility 0.12 0.05 0.09 0.15 0.08 0.12 0.62 2.47 3.10 -1.84 6
Communication 0.36 0.19 0.38 0.49 0.22 0.55 2.22 1.31 3.53 0.91 3
Patient 
Orientation

0.17 0.12 0.26 0.29 0.14 0.24 1.24 2.45 3.69 -1.20 2
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under the mentioned line were regarded as impres-
sionable/receptive criteria.

Order of importance related to service quality 
dimensions in hospital B as shown in table 2 was 
as following: assurance (10.92), responsiveness 
(10.67), tangibility (10.57), patient centeredness 
(10.43), communication (9.76) and security 
(9.49).

In hospital B security, patient centeredness, 
responsiveness and assurance were revealed to be 

influential criteria; while tangibility and communi-
cation were receptive ones.

As shown in Table 3, the most influential crite-
rion in hospital C was responsiveness while patient 
centeredness and communication had the least 
severity of impact. Among service quality dimen-
sions’ communication, responsiveness and tangibil-
ity had no influential effect on perceived quality of 
healthcare services and were regarded as receptive 
factors (Figure 3). 

Table 2  Relative Impact Intensity Matrix of Health Services Quality Dimensions in Hospital B
Quality 
Dimensions

Respon-
siveness

Assu-
rance

Secu-
rity

Tangi-
bility

Commu-
nication

Patient 
Orientation D R Di+Ri Di-Ri

Impact 
Intensity

Responsiveness 0.84 1.01 0.73 1.16 0.95 0.79 5.49 5.18 10.67 0.31 2
Assurance 0.90 0.88 0.77 1.19 0.94 0.78 5.47 5.45 10.92 0.02 1
Security 0.89 0.89 0.67 1.15 0.85 0.83 5.28 4.20 9.49 1.08 6
Tangibility 0.72 0.75 0.54 0.78 0.63 0.55 3.98 6.60 10.57 -2.62 3
Communication 0.77 0.83 0.68 1.01 0.71 0.68 4.69 5.07 9.76 -0.39 5
Patient 
Orientation

1.05 1.08 0.81 1.29 0.99 0.79 6.01 4.42 10.43 1.59 4

Table 3  Relative Impact Intensity Matrix of Health Services Quality Dimensions in Hospital C
Quality 
Dimensions

Respon-
siveness

Assu-
rance

Secu-
rity

Tangi-
bility

Commu-
nication

Patient  
Orientation D R Di+Ri Di-Ri

Impact 
Intensity

Responsiveness 0.30 0.20 0.20 0.41 0.26 0.27 1.64 2.36 4.00 -0.72 1
Assurance 0.49 0.26 0.32 0.56 0.41 0.43 2.46 1.30 3.77 1.16 4
Security 0.53 0.31 0.26 0.68 0.48 0.47 2.72 1.24 3.96 1.48 2
Tangibility 0.28 0.14 0.11 0.25 0.23 0.16 1.17 2.70 3.87 -1.53 3
Communication 0.35 0.21 0.17 0.37 0.25 0.27 1.62 1.96 3.58 -0.34 6
Patient 
Orientation

0.42 0.18 0.18 0.45 0.33 0.25 1.82 1.84 3.66 -0.02 5

Figure 1 � A Causal Graph Related to Service 
Quality Dimensions of Hospital A

Figure 2 � A Causal Graph Related to Service 
Quality Dimensions of Hospital B
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Results of applying TOPSIS model in rating each 
hospital’s quality aspects indicated that responsive-
ness was ranked in the first position while safety got 
the least priority in hospital A (Table 4). 

Table 5 depicts that assurance has been rated 
as the most important criterion while security was 

regarded the least significant one in hospital B. 
Finally the most and the least important quality 
dimensions in hospital C were responsiveness and 
security respectively (Table 6). 

DISCUSSION

Through literature review six quality dimensions 
including responsiveness, assurance, security, 
tangibility, communication and patient centered-
ness were identified as influencing aspects of health 
services’ quality in under study hospitals. 

Narang (2010) in his study identified personnel 
behavior, adequacy of resources, health services 
provision and accessibility to healthcare as affecting 
quality dimensions.17 Vinagre (2008) also outlined 
reliability, assurance and tangibility in this regard.18 
Empathy, giving priority to patients’ needs, appro-
priate patient-provider communication, staff 
professionalism and physical environment were 
quality aspects identified in Arasli study.19 

Results obtained from DEMATEL technique 
emphasized on security as an influential factor 
on patients’ perceived quality in all three hospi-
tals, assurance in hospitals A and C, responsive-
ness and patient centeredness in hospital B and 
communication in hospital A. A sense of security 
can be interpreted as respecting patients’ privacy 
and confidentiality. In this way, it can be ensured 
that patients receive secure services during their 
length of stay in hospital and feel satisfaction from 
respectful behavior of staff. In hospital B, assur-
ance and communication as well as security were 
introduced as effective quality aspects. In fact 
health providers can only guarantee the quality of 
services once a sense of confidence is induced to the 
care recipients. Also appropriate patient-provider 
communication is a significant issue in a health-
care industry as it facilitates the identification of 
patients’ needs in reality. In hospital C two aspects 
of patient centeredness and responsiveness were 
given a special attention; while they mainly focus 
on care recipient as an influential factor on service 
quality which necessitates giving special attention 
to this group of customers’ needs more than before. 
In a similar study conducted with a purpose of 
identifying key factors on hospital services qual-
ity, medical staff professionalism and appropriate 
communication were emphasized as the most influ-
ential aspects. Therefore training communication 
skills was proposed as a way to improve patients’ 
trust toward providers.20,21 In another research 
conducted by Wang et al, quality in diagnosis and 
treatment achieved through staff professional-
ism were regarded as the most important quality 
dimension.22 Similarly, Jin et al mentioned medical 
staff competency, patients’ complaint management 

Figure 3 � A Causal Graph Related to Service 
Quality Dimensions of Hospital C

Table 4  �Assessment of Quality Aspects Ranking in Hospital A
Rank Quality Dimensions CLi Di- Di+

1 Responsiveness 0.7418 0.0164 0.0057
2 Tangibility 0.179 0.0039 0.0177
3 Patient Orientation 0.6694 0.0152 0.0075
4 Assurance 0.723 0.0162 0.0062
5 Communication 0.4692 0.0107 0.0121
6 Security 0.6789 0.016 0.0076

Table 5  �Assessment of Quality Aspects Ranking in Hospital B
Rank Quality Dimensions CLi Di- Di+

1 Responsiveness 0.6211 0.0142 0.0087
2 Tangibility 0.3866 0.0088 0.014
3 Patient Orientation 0.6935 0.0152 0.0067
4 Assurance 0.6286 0.0149 0.0088
5 Communication 0.5526 0.0127 0.0103
6 Security 0.5058 0.0129 0.0126

Table 6  �Assessment of Quality Aspects Ranking in Hospital C
Rank Quality Dimensions CLi Di- Di+

1 Responsiveness 0.642 0.013 0.0073
2 Tangibility 0.3918 0.0086 0.0133
3 Patient Orientation 0.6406 0.0128 0.0072
4 Assurance 0.5715 0.0118 0.0089
5 Communication 0.457 0.0091 0.0108
6 Security 0.492 0.0109 0.0113
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and a detailed investigation of patients’ condition as 
affecting quality dimensions.23 

Then using a self-reported questionnaire and 
TOPSIS model, six quality aspects were rated. In 
hospitals A and C, responsiveness and security got 
the highest and lowest importance respectively 
which emphasized on the need to provide health-
care services based on patients’ needs. In hospital 
B the highest priority was given to assurance while 
the lowest emphasize was on security. Such a result 
suggested that health providers could success-
fully make a trustful relationship with patients. 
In a similar study factors including supportive 
environment, cleanliness, proper equipment, staff 
professionalism and competency were mentioned 
as influencing aspects.23 Karydis et al. put a great 
emphasize on empathy and assurance.24 while 
Adrienne and Emma (2002), Lim and Tang (2000), 
Mik and Hazel (2005) gave the highest priority to 
assurance.25 

Study findings revealed that all three hospitals 
mentioned security as an influencing aspect of qual-
ity; emphasizing on the importance of improving 
such a criterion in healthcare institutions through 
proper planning. Although experts’ opinion agreed 
with the importance of security in all under study 
hospitals but little attention was given to the issue 
in a planning process. In such a situation, patients 
might resist toward treatment interventions 
provided by medical staff and ultimately lead to an 
undesirable clinical outcomes.

REFERENCES
1.	 Untachai S. Modeling service quality in hospital as a 

second order factor, Thailand. Procedia Soc Behav Sci. 
2013;88:118-33. DOI:10.1016/j.sbspro.2013.08.487

2.	 Aghamolaei T, Eftekhaari TE, Rafati S, Kahnouji K, 
Ahangari S, Shahrzad ME, et al. Service quality assessment 
of a referral hospital in southern Iran with SERVQUAL 
technique: patients’ perspective. BMC Health Serv Res. 
2014;14(1):1. DOI:10.1186/1472-6963-14-322

3.	 Farazi A, Eshrati B, Ahmari Neghad M, Shamsi M. 
Assessment hospital services quality and satisfaction from 
patients’ point of view: A cross-sectional study. Middle 
East J Sci Res. 2014;21(4):652-7. DOI:10.5829/idosi.
mejsr.2014.21.04.83262

4.	 Soyhan N, Ilkutlu N, Sekreter A. Dimensioning the qual-
ity of health care services (Karabuk state hospital service 
quality dimensions as an example of measurement appli-
cation). Journal of business. 2013;2(1):39-44.

5.	 Otani K, Waterman B, Faulkner KM, Boslaugh S, 
Burroughs TE, Dunagan WC. Patient satisfaction: focus-
ing on” excellent”. Journal of healthcare management. 
2009;54(2):93.

6.	 Gronroos C. Service quality: The six criteria of good per-
ceived service. Review of business. 1988;9(3):10.

7.	 Muhammad Butt M, Cyril de Run E. Private healthcare 
quality: applying a SERVQUAL model. International jour-
nal of health care quality assurance. 2010;23(7):658-73. 
DOI:http://dx.doi.org/10.1108/09526861011071580

8.	 Wisniewski M, Wisniewski H. Measuring service quality in 
a hospital colposcopy clinic. International journal of health 
care quality assurance. 2005;18(3):217-28. DOI:http://dx.
doi.org/10.1108/09526860510594776 

9.	 Anbari Z, Tabaraie Y. Measurement of quality of hospital 
services via SERVQUAL model. Bull Env Pharmacol Life 
Sci. 2013;3(1):51-6.

10.	 Liang X, Huang L. Comprehensive evaluation of a hos-
pital’s medical quality by principal Component Analysis. 
Chinese Medical Record English Edition. 2014;2(3):123-6.

11.	 Handayani PW, Hidayanto AN, Sandhyaduhita PI, 
Ayuningtyas D. Strategic hospital services quality anal-
ysis in Indonesia. Expert Systems with Applications. 
2015;42(6):3067-78. DOI:10.1016/j.eswa.2014.11.065

12.	 Liu KF, Lai J-H. Decision-support for environmen-
tal impact assessment: A hybrid approach using fuzzy 
logic and fuzzy analytic network process. Expert Systems 
with Applications. 2009;36(3):5119-36. DOI:10.1016/j.
eswa.2008.06.045

13.	 Trevithick S, Flabouris A, Tall G, Webber C. International 
EMS systems: New South Wales, Australia. Resuscitation. 
2003;59(2):165-70. DOI:http://dx.doi.org/10.1016/
S0300-9572(03)00343-5

14.	 Jeng DJ-F, Tzeng G-H. Social influence on the use of 
clinical decision support systems: revisiting the unified 
theory of acceptance and use of technology by the fuzzy 
DEMATEL technique. Computers & Industrial Engineering. 
2012;62(3):819-28. DOI:10.1016/j.cie.2011.12.016

15.	 Chen S-J, Hwang C-L, Hwang FP. Fuzzy multiple attri-
bute decision making(methods and applications). Lecture 
Notes in Economics and Mathematical Systems. 1992.

16.	 Opricovic S, Tzeng G-H. Compromise solution by MCDM 
methods: A comparative analysis of VIKOR and TOPSIS. 
Eur J Oper Res. 2004;156(2):445-55. DOI:10.1016/
S0377-2217(03)00020-1

17.	 Narang R. Measuring perceived quality of health care 
services in India. International journal of health care 
quality assurance. 2010;23(2):171-86. DOI:http://dx.doi.
org/10.1108/09526861011017094 

18.	 Helena Vinagre M, Neves J. The influence of service qual-
ity and patients’ emotions on satisfaction. International 
journal of health care quality assurance. 2008;21(1):87-103. 
DOI:http://dx.doi.org/10.1108/09526860810841183

19.	 Arasli H, Haktan Ekiz E, Turan Katircioglu S. Gearing 
service quality into public and private hospitals in small 
islands: empirical evidence from Cyprus. International 
journal of health care quality assurance. 2008;21(1):8-23. 
DOI:http://dx.doi.org/10.1108/09526860810841129

20.	 Büyüközkan G, Çifçi G, Güleryüz S. Strategic analysis of 
healthcare service quality using fuzzy AHP methodol-
ogy. Expert systems with applications. 2011;38(8):9407-24. 
DOI:10.1016/j.eswa.2011.01.103

21.	 Shieh J-I, Wu H-H, Huang K-K. A DEMATEL method 
in identifying key success factors of hospital service 
quality. Knowledge-Based Systems. 2010;23(3):277-82. 
DOI:10.1016/j.knosys.2010.01.013

22.	 Wang S, Chen Y, Song M, Zhou L-l, editors. Research on 
the influence elements of medical service quality based 
on DEMATEL. Computer science and service system 
(CSSS), 2011 International Conference on; 2011: IEEE. 
DOI:10.1109/CSSS.2011.5974992

23.	 Jin S, Qian S, Zhu H. Identifying key factors of patient 
satisfaction based on SERVQUAL and DEMATEL. 
Journal of theoretical and applied information technology. 
2013;48(2):973-8.

24.	 Karydis A, Komboli-Kodovazeniti M, Hatzigeorgiou D, 
Panis V. Expectations and perceptions of Greek patients 
regarding the quality of dental health care. International 
journal for quality in health care. 2001;13(5):409-16. 
DOI:http://dx.doi.org/10.1093/intqhc/13.5.409

25.	 Cheng Lim P, Tang NK. A study of patients’ expectations 
and satisfaction in Singapore hospitals. International 
journal of health care quality assurance. 2000;13(7):290-9. 
DOI:http://dx.doi.org/10.1108/09526860010378735

This work is licensed under a Creative Commons Attribution

http://discoversys.ca/
http://dx.doi.org/10.1108/09526860810841129
http://dx.doi.org/10.1108/09526861011071580
http://dx.doi.org/10.1108/09526860510594776
http://dx.doi.org/10.1108/09526860510594776
http://dx.doi.org/10.1016/S0300-9572(03)00343-5
http://dx.doi.org/10.1016/S0300-9572(03)00343-5
http://dx.doi.org/10.1108/09526861011017094
http://dx.doi.org/10.1108/09526861011017094
http://dx.doi.org/10.1108/09526860810841183
http://dx.doi.org/10.1093/intqhc/13.5.409
http://dx.doi.org/10.1108/09526860010378735
http://dx.doi.org/10.15562/bmj.v5i2.233
http://dx.doi.org/10.1016/j.sbspro.2013.08.487
http://dx.doi.org/10.1186/1472-6963-14-322
http://dx.doi.org/10.5829/idosi.mejsr.2014.21.04.83262
http://dx.doi.org/10.5829/idosi.mejsr.2014.21.04.83262
http://dx.doi.org/10.1016/j.eswa.2014.11.065
http://dx.doi.org/10.1016/j.eswa.2008.06.045
http://dx.doi.org/10.1016/j.eswa.2008.06.045
http://dx.doi.org/10.1016/j.cie.2011.12.016
http://dx.doi.org/10.1016/S0377-2217(03)00020-1
http://dx.doi.org/10.1016/S0377-2217(03)00020-1
http://dx.doi.org/10.1016/j.eswa.2011.01.103
http://dx.doi.org/10.1016/j.knosys.2010.01.013
http://dx.doi.org/10.1109/CSSS.2011.5974992



