Global Journal of Health Science; Vol. 8, No. 2; 2016
ISSN 1916-9736  E-ISSN 1916-9744
Published by Canadian Center of Science and Education

Performance Analysis of Hospital Managers Using Fuzzy AHP and
Fuzzy TOPSIS: Iranian Experience

Milad Shafii', Seyed Mostafa Hosseini’, Mohammad Arab', Ezzatollah Asgharizadeh® & Fereshteh Farzianpour'

" Department of Health Management and Economics, School of Public Health, Tehran University of Medical
Sciences, Tehran, Iran

? Department of Epidemiology and Biostatistics, Tehran University of Medical Sciences, Tehran, Iran
3 Department of Industrial Management, Faculty of Management, University of Tehran, Tehran, Iran

Correspondence: Fereshteh Farzianpour, Department of Health Management and Economics, School of Public
Health, Tehran University of Medical Sciences, Tehran, Iran. E-mail: farzianp2@yahoo.com

Received: April 6, 2015  Accepted: May 4, 2015  Online Published: June 11, 2015
doi:10.5539/gjhs.v8n2p137 URL.: http://dx.doi.org/10.5539/gjhs.v8n2p137

Abstract

Background and Objectives: Hospitals are complex organizations that require strong and -effective
management. The success of such organizations depends on the performance of managers. This study provides a
comprehensive set of indicators to assess the performance of hospital managers in Iranian Ministry of Health
owned hospitals.

Methods: This research was a cross-sectional study. First, reviewing the literature and using experts’ viewpoints
and convening a panel of experts, the dimensions of performance have been selected and came in the form of a
performance model. Then, using Fuzzy Analytic Hierarchy Process (FAHP), the chosen dimensions were
weighted. Finally, based on the weighted performance dimensions, a questionnaire was designed and after
confirming the reliability and validity, through a census, 407 senior and middle managers from 10 hospitals in
Yazd, Iran completed it and performance of CEQO; in these hospitals was evaluated using the Fuzzy Technique for
Order Preference by Similarity Ideal Solution (FTOPSIS).

Results: To measure the performance of hospital managers, a performance assessment model consisted of 19
sub-dimensions in 5 main dimensions (Functional, Professional, Organizational, Individual and Human) was
developed. The functional area had the most weight and the individual area had the least weight, as well. The
hospital managers had different performance levels in each category and sub-dimensions. In terms of overall
performance, the hospital managers C and H had the best and the worst performance, respectively.

Conclusions: The use of appropriate dimensions for performance, prioritizing them and evaluating the
performance of hospital managers using appropriate techniques, can play an effective role in the selection of
qualified managers, identifying strengths and weaknesses in performance and continuous improvement of them.

Keywords: FAHP, FTOPSIS, hospital managers, performance
1. Introduction

The success of any organization to achieve its goals is highly dependent on the performance of the organization
managers (Gharaei, 2004). managers play an important role in resource allocation, improving the quality of
services and ultimately promoting the organizational performance (Stefl, 2008). The issue becomes more notable
at the case of health care organizations dealing with human lives (Akbari, Tofighi, Torabi, & Arab, 2005). In fact,
the role of hospital managers is different from the role of managers of other organizations and industries. They
both require similar skills and knowledge in management and organization development (Shewchuk, O’Connor,
& Fine, 2005). On the other hand, given that the highest share of health budget is allocated to health
organizations especially hospitals and these organizations are important levers of health system for delivering
health services, and managers of these organizations are responsible for operating the goals and visions
determined by policy-makers in order to enhance the welfare and well-being of the community, therefore, the
appropriate evaluation of managers plays a crucial role in the proper use of the costs and health promotion
(Nikoukar, Ketabi, & Moazam, 2010; Pillay, 2010). While the existence of an effective and efficient evaluation
system is crucial for identifying talents and potential capabilities of managers, but unfortunately, no formal and
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systematic evaluation system has been applied to evaluate the performance of hospital managers using rapid,
informal and nonobjective assessment tools, would lead assessors to perform subjective evaluation (Shahkordi,
2003; Dadgar, Janati, Tabrizi, Asghari-Jafarabadi, & Barati, 2012). If the performance evaluation system of
hospital managers become efficient and tangible containing measurable indicators for assessment, many of the
costs can be reduced in hospitals and better services can be delivered to the population. That’s why provision of
good services depends on good and effective management (Aozora Bank, 2002; Calhoun et al., 2008). However,
one of the most important steps in the evaluation process is definition of accurate and feasible criteria (Fazli &
Azar, 2002). Therefore, in order to improve the performance of hospital managers, there is a need to evaluate
them based on a sound conceptual model. Such model facilitates the selection and training of managers by
defining an appropriate set of skills and competencies which in turn may contribute to efficiency, effectiveness,
and responsiveness in the health care organizations (Pillay, 2010; Liang, Leggat, Howard, & Koh, 2013). In the
majority of international studies which recently have been conducted, competency-based models have been used
to assess the competency and performance of healthcare managers (Pillay, 2010; Calhoun et al., 2008; Khadka,
Gurung, & Chaulagain, 2013; Wongprasit, 2014; Anderson & Pulich, 2002; Lockhart & Backman, 2009;
American College of Healthcare Executives [ACHE], 2015). Several studies have been conducted to assess the
competency and performance and provide dimensions of competency and performance appropriate to the
activities of managers in the health field in different countries (Dadgar et al., 2012; Shewchuk et al., 2006;
M*kinnon et al., 2005; Landry, Stowe, & Haefner, 2012). Determining appropriate and prioritized dimensions
and indicators to evaluate the performance of hospital managers in an appropriate model and taking into account
local conditions, is an important affair that this study seeks to answer it. To evaluate the performance of hospital
CEQ;,, the FAHP technique has been applied for determining the weights of performance dimensions and the
FTOPSIS has been used to rank the hospital managers. These techniques have been employed in many studies to
evaluate the performance and have been emphasized on the effectiveness of them (Avazpour, Ebrahimi, & Fathi,
2013; Sun, 2010; Islam & Rasad, 2006; Patil & Kant, 2014; Tsai, Chang, & Lin, 2010; AKKOC & Vatansever,
2013; Fang, Chang, & Chen, 2010). Considering all the above, this article aims to propose a model for
evaluating the performance of hospital managers and analyzed the performance of ten hospital administrators in
Yazd, Iran using FAHP and FTOPSIS techniques.

2. Methods
2.1 Evaluation Framework

The study was conducted in analytical cross sectional form during the period of March 2014 to February 2015 in
province of Yazd, Iran and analyzed the performance of hospital managers. We used the qualitative-quantitative
approach in this research. In qualitative approach, we reviewed the literature, got feedback from the experts by
email and hold the expert panel. In quantitative approach, we used Fuzzy AHP and Fuzzy TOPSIS techniques to
analyze the data. First, with review of the research literature in the fields of competency and performance
evaluation and with a focus on hospital administrators, a list of performance dimensions were obtained. In order
to achieve a conceptual framework for performance evaluation, a questionnaire containing performance
dimensions and indicators derived from the literature review was designed, and was sent to 20 experts of the
health care management and performance evaluation (including managers of hospitals and health care networks,
faculty members of healthcare management departments and experts involved in the evaluation of performance
at the university level, and the Ministry of Health).

After collecting the viewpoints of the experts in relation to the proposed aspects and dimensions, holding a
7-member panel of experts (including three administrators of the hospital, two faculty members of healthcare
management department and two experts of performance evaluation), the final dimensions and sub-dimensions
of performance were classified and the necessary consensus was obtained on the conceptual framework of
performance for hospital managers, so the final model and its application to evaluation of hospital managements’
performance was supported by additional literature review, experts viewpoints and expert panel inputs thus
ensuring content validity (Pillay, 2008). Then the paired comparisons questionnaire in order to prioritizing and
weighing areas and subareas of the final performance model were designed, and in order to be completed, were
presented to 21 of stakeholders who somehow are affected or related to the performance of the managers. Then
using FAHP technique, the relative weight of each dimension and sub-dimension was obtained. In the next step,
an 83-item questionnaire was developed from the conceptual model and after confirming the reliability
(Cronbach’s Alpha = 0.96) and validity (the questionnaire was evaluated by eight experts with an interest in
hospital management to identify potential problems related to misunderstanding or misinterpretation of questions
to ensure face validity), the CEO; performance of 10 hospitals in province of Yazd, Iran, using the FTOPSIS
technique and by all senior executives of hospitals including the head of the hospital, the hospital administrator,
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director of nursing services and all middle managers (Total of 407) were compared together and managers were
ranked in terms of performance. Figure 1 shows the overall framework of research

=

Figure 1. Overall framework of research

2.2 Fuzzy Set Theory

Fuzzy set theory, was introduced by Zadeh (1965) to deal with vague problems and incorporating imprecise data
into the decision framework. If x is an issue, A is a subset of X such that for all x € X is. Here pz(x) € [0,1] is
the numbers that have been allocated to membership x to A and pz(x)is called the membership A function. In
this study we used triangular fuzzy number A that can be defined by a triplet (a, b, c) as illustrated in Figure 2

A

v

0A B C

Figure 2. A triangular fuzzy number A

Membership functions defined as follows:
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To calculate the total distance between two fuzzy numbers 4=(a,,b,¢;) and B=(a,,b,,c,), we used the
following equation:

1 2 2 2
D(A,B):\/g[(az—al) +0, =0 +(e; -] @

If the two numbers 4 =(a,,b,,¢;), where a,< b, <c¢, and B=(a,,b,,c,), where a,< b, < ¢, are considered as
fuzzy numbers, then the addition and subtraction the two numbers shown as follows:

(alsbl scl) i (a29b2 7C2) = (al iaZabl ibZJ(:l iCZ) (3)
And to multiply and divide the two numbers of the equation we use:
(a,by ,€1) = (ay X/+ az,by X/+ by,cq X/+ c3)H/% (az,b; ,c3) (4)

The merit of using triangular fuzzy numbers is their intuitive and computational-efficient representation and
appropriateness to quantify the vague and imprecise information in most decision problems including human
resource selection (e.g. rating for creativity, personality, leadership) (Karsak, 2002; Avazpour et al., 2013).

2.3 Fuzzy Analytic Hierarchy Process

Analytical hierarchy process (AHP) is a powerful decision-making methodology for calculating the weights and
priority of different criteria. This technique first proposed by Saaty (1980). AHP technique is often criticized,
because of its inability to manage the inherent uncertainty and imprecision in the pairwise comparison process
(Deng, 1999). FAHP was proposed by Van Laarhoven and Pedrycz (1983) to overcome these shortcomings
because it’s more accurate to give interval judgments than fix value judgments (Avazpour et al., 2013).The
procedure of FAHP summarized as follows:

Step 1: construct the hierarchy of decision problem
Step 2: Definition of fuzzy numbers for doing paired comparisons.

Step 3: Construct the Paired comparison matrix using fuzzy numbers.

X X2 .. X
X211 X2 .. Xon
~ : : : (&)
D=
_xm] X m2 oo Xmn i
Step 4: Calculate S; for each row of the paired comparison matrix
; ; 1-1
Sp= XLy My X [y 7y M (6)
In above equation, i is the number of row and j is the number of column.
Jea Mg = (X7, Bk my Xt vy ) ™
i1 271:1 Méi = Qi b X m, X2 wg) 3
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In the relations, [l;, m; and u; are respectively the first to third components of fuzzy numbers.
Step 5: Calculate the large degree of S; relative to each other

If M; = (l;,my,u;)and M, = (I, m,,u,)are two triangular fuzzy numbers:

1

0 m, =m (10)
N i T I, =u
(mz—uz)—-(my-11) ! 2

V(M, = My) = hgt(My N M,) = py,(d) =

Step 6: Calculate the weight of criteria and options in the paired comparison matrix an
d'(A)=MinV(S;=S,) K=1.2,..,n,k+1i
Step7: Calculate the final weight
W = (d(4,),d(4y), ., d(4y))" (12)
2.4 FTOPSIS methodology

The TOPSIS method is based on the principle that the selected alternative should have the shortest distance from
the positive ideal solution and the longest distance from the negative ideal solution. FTOPSIS is the extension of
TOPSIS to the fuzzy environment (Kuo, Tseng, & Huang, 2007; Yang & Hung, 2007).The mathematical
concepts and FTOPSIS procedure borrowed from (Torfi et al., 2010; Sun, 2010; Avazpour et al., 2013) and
summarized as follows:

Step 1: Construct the fuzzy performance/decision matrix and choose the appropriate linguistic variables for
alternatives with respect to criteria:

X11 X12 oo Xln
X21 X22 X2n
~ . . . (13)
D=
_x;nl Xm2 cee X mn h
W =[wi,wa,...;Wn ] (14)

Xij: The performance rating of the ith alternative with respect to the jth criterion which has been calculated as
following:

Y = 15

- X =(a;,b;,¢;) (3
W j : The rate of individual's viewpoint's importance which is expressed as following:

Wi=W,wn,w;) (16)

It should be noted that in this study, because of the same level of experts viewpoints' importance, Wi for the
whole target population was defined as fallowing:

W, =L)Vjen (a7
Step 2: Normalize the fuzzy decision matrix:

In this step the fuzzy decision matrix of individuals' viewpoints should be converted to a fuzzy normalized
matrix. To obtain this matrix the fallowing function can be used:
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In this function (relationship) C; for each individual is equal to:

= 20
¢, =maxc, (20)

1

Step3: Calculate the weighted normalized fuzzy decision matrix:

I}{‘N’v} . ) (21)
mxn 1:1929---7m, J:1,2,...,n,

~ - - (22)
Vi =Trij. W,

Step 4: determine the fuzzy positive- ideal solution (FPIS,4") and fuzzy negative- ideal solution (FNIS,4”) for
the alternatives.

. E % % B - - - (23)
A" =(1,V2,000V0) A =(1,V2,0,V0)

We used the fuzzy positive ideal solution and the fuzzy negative ideal solution as:

*

- (24)
v, =(LLD) v; =(0,0,0)

Step 5: Calculate the sum distances of each alternative from FPIS and FNIS: If Aand B are two fuzzy number as
follows, then the distance between these fuzzy numbers obtained by the following equation:

B:(azabzacz)A:(alablacl) (25)

D(4.8)= e =) +(6. -0 +(e. -] @

Given the above description about calculating method of distance between two fuzzy numbers, the distance of
each alternative from positive and negative ideals can be calculated as below:

d' =Y dv=v)) i=12,.,m 27
=1

n -~ 28
di_ :Zd(VU—V]) i:1,2,...,m ( )
=l

Step 6: Calculate the relative proximity of the ith alternative from the positive ideal. Relative proximity is
defined as:

CC, = d— i=12,..,m (29)
d;, +d;

Step 7: options (choices) ranking: Options of an assumed problem can be ranked according to the descending
order of Ci.
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3. Results

3.1 The Conceptual Framework for Evaluating the Performance of Hospital Administrators

To extract performance dimensions for hospital administrators, first, a comprehensive review was done through
searching in various databases. Then using feedback from the experts, the final conceptual framework containing
the performance areas and subareas were determined (Table 1).

Table 1. Main dimensions and sub-dimensions of hospital administrators’ performance

Main dimensions

sub-dimensions

Functional:

using a set of skills, abilities,
means, procedures and
techniques necessary to perform
the main duties of a manager

Professional (professionalism):

attempt to act on the opinions,
values, ethics and individual and
organizational principles
also trying to continually
improve and further education

and

Human:

ability to establish effective

interpersonal relationships
the

working environment, creating

which are essential to

communication networks,
transmission and receipt of
information or ideas clearly and
and also try to

understand concerns, feelings

effectively,
and thoughts of employees,
patients and the society and
respecting
understanding their needs to

them and

safety as a human

Organizational:

The ability to correctly and
optimally use of organizational
resources including information
resources, human resources,

physical and financial resources

Planning: a process including a set of tasks to achieve certain objectives and includes
goal setting, finding how to achieve it, design of optimal status in future and finding ways
and means to achieve it.

Organizing: a process in which through the division of labor among individuals and
work groups and facilitating coordination between them, is strived to achieve the
organizational purposes and implementing things in an effective and efficient way.

Leadership: creating motivation, inner desire and inspiration for subordinates in order to
move towards the vision and common organizational goals

Control: a process in which the current performance is continually measured in order to
ensure that the predetermined objectives are fulfilled and enables managers to detect
deviations and take corrective action to deal with them.

individual Professional behavior: efforts to act on the basis of individual beliefs, values,
ethics and principles

organizational Professional behavior: try to act on the basis of organizational beliefs,
values, ethics and principles

Training and continuous improvement at the Individual level: efforts to continuous

improvement and individual education in order to develop and expand the capabilities of
the manager in terms of his/her career.

development and continuous improvement at the organizational level: efforts toward
continuous improvement and development of the organization in its various service fields

Patient-orientation (commitment to patient): Given the high respect and importance to
the patient, his/her needs and demands

Communication Management: Using different techniques and approaches to establish
and maintain effective communication in oral and written forms with different people and
also the creation of social and communication networks with effective individuals and
groups in order to enhance cooperation and their support of programs and organizational
goals

Human safety: respecting the individual as a human and understand the importance of
ensuring their safety as well as having the ability and readiness to guarantee the safety of
patients, staff and other community members who are linked in some way to the hospital.

Information and Information Technology management: determining informational

needs, collecting, organizing, processing and providing appropriate, updated, timely and
reliable information using new methods and technologies

Human Resources Management: knowledge of the status of available human resources
and decision making about how to Recruitment, maintain, and optimize the use of human
resources in a safe, efficient and effective manner

Financial Resources Management: knowledge of the status of available financial
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resources and decision making about how to capture, collect, allocate, maintain and
optimize the use of financial resources in a safe, efficient and effective manner

Physical resource management: Knowledge of the status of available physical resources
including buildings, facilities and equipment and decision making about how to buy,
build, maintain and optimize the use of physical resources in a safe, efficient and
effective manner

Individual: General characteristics: a set of internal and personality characteristics that have a

Having positive personal positive impact on carrying out better the roles and responsibilities

characteristics both in terms of Creativity and innovation: shaping the self-metal thoughts to create a new idea or

personality and complex mental concept and the application of that idea or concept into a plan, innovation or a new
abilities product or service

Analysis and comprehension: the optimal use of high-level mental processes such as
thinking, remembering, understanding the causality relationships and analysis in order to
understand the phenomenon that a person is faced with

Decision making: evaluation of different solutions to solve the problem and making the
right decision at the right time in order to solve the problem

The performance aspects achieved from the literature review, expert viewpoints and panel of experts, were
placed in the 5 categories and 19 sub-dimensions. Five main dimensions including functional (consists of four
sub-dimensions of planning, organizing, leading and controlling), professional (including 4 sub-dimensions of
individual professional behavior, organizational professional behavior, training and continuous improvement at
the individual level and development and continuous improvement at the organizational level), human (including
three sub-dimensions of patient-orientation, communication management and human safety); organizational
(including 4 sub-dimensions of information management, human resources management, financial resources
management and physical resources management) and individual (including 4 sub-dimensions of general
characteristics, creativity and innovation, analysis and comprehension and decision-making), respectively.

3.2 Determining the Weight of Dimensions and Sub-Dimensions of Hospital Administrators’ Performance

The paired comparison questionnaire of the performance areas and subareas was provided to 21 experts and
using the FAHP, the weight and rank of performance areas and subareas was obtained (Table 2).

Table 2. Weight and rank of main dimensions and sub-dimensions using FAHP

Main dimensions Weight Rank Sub-dimensions Weight Rank

Functional 0.3735 1 Planning 0.2843 2
Organizing 0.1438 4
Leadership 0.3166 1
Controlling 0.2553 3

Professional 0.1327 3 Individual professional behavior 0.1610 4
Organizational professional behavior 0.2351 2
Training and continuous improvement at 0.1613 3

the Individual level

development and continuous improvement 0.3426 1
at the organizational level

Human 0.3123 2 Patient-orientation 0.3189 3
Communication management 0.3477 1
Human safety 0.3334 2
Organizational 0.1153 4 Information and information technology
management 0.2105 3
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Human resources management 0.4293 1
Financial resources management 0.2618 2
Physical resources management 0.0984 4
Individual 0.0662 5 General characteristics 0.1977 3
Creativity and innovation 0.1607 4
Analysis and comprehension 0.2557 2
Decision making 0.3859 1

As Table 2 shows, dimensions of functional (0.3735) and individual (0.0662) have the most and least weight,
respectively. In addition, in the dimension of functional, the sub-dimension of leadership had the most weight
(0.3166) and the sub-dimension of organizing had the least weight (0.1438). In the main area of professionalism,
the development and continuous improvement at the organizational level was the first priority (with the weight
of 0.3426) and the individual professional behavior was the last (with the weight of 0.1610). In the human
category, the communication management (with the weight of 0.3477) and the patient-orientation (with the
weight of 0.3189) have gained the most and least significance, respectively. In the organizational dimension, the
human resources management (0.4293) and management of physical resources (0.0984) have gained the highest
and lowest weight, respectively. In the individual area, the decision-making had the highest priority (with the
weight of 0.3859) and the innovation and creativity had the lowest priority (with the weight of 0.1607), as well.

After determining the weight of performance dimensions, the performance assessment questionnaire was
distributed between the respondents and performance of hospital managers was evaluated according to each of
the dimensions and sub-dimensions.

3.3 Performance Evaluation and Ranking of Hospital Administrators According to Each of the Performance
Sub-Dimensions Within the Main Dimensions

Table 3 shows the performance score and rank of hospital administrators in each of the functional
sub-dimensions. The hospital administrator C has gained the highest rank in all four areas of planning, leadership,
organizing and controlling, respectively. While the lowest performance score and rank in the area of planning is
related to the hospital administrator I and in other three areas, the hospital administrator H has achieved the
lowest rank.

Table 3. Performance status of hospital managers in functional sub-dimensions

performance score of hospital managers in functional sub-dimensions Performance rank of HM;
. ] . - in functional
Planning Leadership Organizing Controlling sub-dimensions
Hospital = = @) Q)
1Y) [¢] - o
5 £ &€ 3
Manager 2. o] = ]
- - S S e
S di+ di CC1 di+ dl CCl di+ dl CC1 di+ di CCl (] % N =
s @ 2
Sl a9
HM-A (O8] e [\ W W & & W B W W B
E [N e [\ N o] (] O N S o0 [N
[V8) S n N~ B — O o =) [} [\ N 3 2 2 2
- O w —_ w (9} S oo W (] W Nl
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The performance status of the studied administrators in the sub-dimensions of professionalism in Table 4 also
shows that the hospital administrator C had the best performance in all four sub-dimensions of training and
continuous improvement at the individual level, continuous improvement and development at the organizational
level, organizational professional behavior and individual professional behavior.

While the lowest performance in the three sub-areas, including Individual training and continuous improvement,
organizational continuous improvement and development and individual professional behavior, belongs to the
hospital administrator H and in the field of organizational professional behavior, this has belonged to the hospital
administrator F.

Table 4. Performance status of hospital managers in professional sub-dimensions

performance score of hospital managers in professional sub-dimensions
Performance rank of HM;

.. . Development and Trainin and . .
Individual Organizational I P {0 I g ‘ mn professional
. . mprovement(Or; mprovemen p .
Professional B Professional B p & I z sub-dimensions
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S
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10

0.2931

0.7611

0.3157

0.3504

0.6943

0.3746

0.2778

0.7926

0.3049

0.3580

0.6931

0.3865

HM-F

N

0.4416

0.6057

0.4790
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Table 5 shows the performance status of the hospital managers in human sub-dimensions. Based on the results in

Table 5, the hospital administrator C has gained the highest score and rank in the three sub-areas of human safety,

patient-orientation and communication management and the hospital administrator H has gained the lowest score

and rank in all three human subareas.
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Also, as the performance of the hospital managers in organizational subareas is shown in Table 6, the hospital
administrator C has gained the highest score and rank in all four subareas of human resources management,
information management, physical resources management and financial resources management.

Table 6. Performance status of hospital managers in organizational sub-dimensions
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The lowest score and rank of the performance in three sub-dimensions of human resources management,
information management and physical resources management belonged to the hospital administrator H and in
sub-dimension of financial resources management; it belonged to the hospital administrator E. The performance
status of the hospital managers in individual sub-dimensions is shown in Table 7. It indicates that the first
performance rank belonged to the hospital administrator C in all four sub-dimensions of comprehension,
decision making, creativity and general characteristics. The lowest performance has been belonged to the
hospital administrator H in each of the four sub-dimensions, as well.
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Table 7. Performance status of hospital managers in individual sub-dimensions
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3.4 Performance Evaluation and Ranking of Hospital Managers According to Each of the Main Performance
Dimensions

Table 8 shows the performance status and rank of the studied hospital administrators according to each of the
main performance areas, where the hospital administrator C has gained the highest score and rank in all the main
areas (functional, professional, human organizational and individual) and the hospital administrator H has gained
the lowest score and rank.
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Table 8. Performance status of hospital managers in each of the main dimensions

ospital Managers

HM-A HM-B HM-C HM-D HM-E HM-F HM-G HM-H HM-I HM-J]

Main dimensions

di" 0.4577 0.3719 0.6229 0.3965 0.3323 0.3333 0.3888 0.2833 0.3526 0.3997

) di 0.6248 0.7040 0.4611 0.6792 0.7577 0.7501 0.7073 0.8075 0.7328 0.6879
Functional CC; 0.4228 03456 0.5746 03686 0.3049 0.3076 0.3547 0.2597 0.3249 0.3675
03733 Rank 2 6 1 3 9 8 5 10 7 4

di" 0.4454 0.3820 0.6623 03779 0.3104 03875 0.4147 0.2407 0.3307 0.4328
o d 0.6403 0.6945 0.4147 0.698  0.7649 0.6916 0.6685 0.8395 0.7515 0.6492
tndividual CC; 04102 0.3548 0.6149 03512 0.2886 0.3590 0.3828 0.2228 0.3056 0.4000
0/0662 Rank 2 6 1 7 9 5 4 10 8 3
di" 0.4694 0.3882 0.6594 0.4339 0.3225 0.3644 0.4496 0.2591 0.3468 0.4244
di 0.6132  0.6873 0.4203 0.639 0.7642 0.7110 0.6363 0.8251 0.7367 0.6571
Organizational
CC; 0.4336 03609 0.6107 0.4044 0.2967 0.3388 0.4140 0.2389 0.3201 0.3924
0113 Rank 2 6 1 4 9 7 3 10 8 5
di" 0.492  0.3867 0.6207 0.3883 0.3834 0.4143 0.4622 0.3148 0.3676 0.4576
Professional di 0.5986 0.7014 0.4667 0.7006 0.7036 0.6782 0.6306 0.7856 0.7251 0.6292
CC; 04511 03554 0.5707 03566 0.3527 0.3792 0.4229 0.2860 0.3364 0.4210
01327 Rank 2 7 1 6 8 5 3 10 9 4
di" 0.3993 0.3814 0.6011 0.4135 0.2796 03156 0.4789 0.2491 0.3306 0.4068
d 0.6829 0.6925 0.4735 0.6516 0.8091 0.7611 0.6056 0.8290 0.7460 0.6748
Human CC; 03689 0.3551 0.5594 0.3882 0.2568 0.2931 0.4416 0.2310 0.3070 0.3760
05123 Rank 5 6 1 3 9 8 2 10 7 4

3.5 The Overall Performance Evaluation and Final Ranking of Hospital Managers

Table 9 shows the overall performance score and final ranking of the studied hospital administrators. According
to the results, in terms of the overall performance, the hospital administrator C has gained the first performance
rank within the ten hospital managers (with the performance score of 0.5860) and the hospital administrator H
has achieved the last rank (with the performance score of 0.2577), as well.
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Table 9. Overall performance status and final ranking of the hospital managers

ospital managers

HM-A HM-B HM-C HM-D HM-E HM-F HM-G HM-H HM-I HM-J
Main dimension

di" 0.4692 0.3843 0.6344 0.4042 0.3370 0.3814 0.4488 0.2810 0.3539 0.4351

Overall di 0.6174 0.6972 0.4481 0.6753 0.7503 0.7028 0.6391 0.8093 0.7332 0.6496
Performance CC;  0.4318 0.3553 0.5860 0.3744 0.3099 0.3517 0.4125 0.2577 0.3255 0.4011
Rank 2 6 1 5 9 7 3 10 8 4

4. Discussion

In this study, we analyzed the performance status of hospital administrators using a set of qualitative and
quantitative research methods. In the first step, through the comprehensive review of research literature and
getting feedback from the experts, a set of performance indicators for hospital managers which were categorized
in five main dimensions (functional, organizational, professional, individual and human) and 19 sub-dimensions
were achieved. Then, using the technique of FAHP and expert viewpoints, the importance and weight of each
major and minor dimension were determined. Functional and individual area achieved the most and least weight,
respectively.

In a study to evaluate the employees’ performance, after determining the performance indicators of employees
using FAHP, two indicators of personal characteristics and interpersonal relationships gained the most weight
(Avazpour et al., 2013), while in present study, the main dimension of individual has gained the least weight in
comparison to other major areas of performance, but, the human scope, usually considered as interpersonal
competency in different studies, has been ranked the second in terms of importance and weight and it is
relatively consistent with the intended study. The results of the study by Fang which calculated the weight of five
main areas of competency for middle health managers using AHP, shows that two dimensions of personality and
individual capabilities have achieved the highest and lowest rank respectively, that the results of which are
largely inconsistent with the results of this study (Fang et al., 2010). However, the difference in weight of some
common indicators in different studies was more because the different experts have different views and
perspectives in relation to the importance of performance indicators and it is quite normal. After calculating the
weight of indicators, the performance of the hospital managers was analyzed using FTOPSIS Technique and
results presented according to each of the major and minor performance areas and overall performance of
managers. The empirical results of a study show that the FAHP and FTOPSIS techniques are practical
approaches to solve problems, especially when the performance criteria and rankings are vague and imprecise
(Torfi et al., 2010).

The studied managers obtained different ranks in different areas of their performance. Managers of some
hospitals had better performance according to the selected criteria, while some other managers’ status was
different that in some cases, the performance difference was remarkable. However, other studies have been
conducted on the performance evaluation of managers and definition of performance and competency
dimensions.

Dadgar et al. (2012) suggested required competencies of managers in seven categories of planning, organizing
and managing employees’ performance, leadership, information management, clinical governance, resource
management and performance indicators which have many similarities with the sub-dimensions of the proposed
model in this study (Dadgar et al., 2012). This is probably due to the similar environments of these two research
and common social and cultural conditions. In addition, similarity in the competencies required by managers for
better management of hospitals in Iran in both research, represents the high generalizability of the proposed
model, especially for Iran.

A survey of 358 rural primary care managers in Southern Thailand, found six critical managerial competencies
(Mohd-Shamsudin & Chuttipattana, 2012). These include visionary leadership, planning and evaluation, health
promotion and disease prevention, information management, collaboration and ultimately communications that
some of these competencies such as planning and evaluation, information management and communications are
sub-dimensions of present study. Another study presented a model of leadership competencies for managers of
private hospitals in Thailand (Wongprasit, 2014). In this study using the grounded theory approach, the snowball
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sampling and in-depth interviews with 30 managers of private hospitals in Thailand, 26 leadership competencies
required by hospital managers, have been categorized into 6 dimensions of 1-individual 2-management 3-people
4- medicine 5- sense of balanced management and 6- direction. Research by Gue (2002) proposed three groups
of interpersonal, informational and decision making roles and six vital and important roles including leadership,
communication, monitoring, strategic entrepreneurship, control and allocation of resources; for senior healthcare
managers (Guo, 2002).

Research by Chadwell (2012) which was conducted to assess the training needs of hospital managers in Nepal
assessed the opinions of 103 managers with different expertise from 31 hospitals. This study proposed six factors
such as strategic management, financial management, service management, people management, information
management and self-management (Chadwell et al., 2012). Anderson and Pulich (2002) focused on the role of
managerial traditional functions and tasks including the four main task of planning, organizing, leading and
controlling to enable organizations achieving their goals and classified the managerial competencies into 4 main
functional areas required for all managers and supervisors in order to fulfill their roles in modern health care
organizations (Anderson & Pulich, 2002). Each of the conducted studies, considered different aspects of
manager performance that some of them are included in main performance dimensions of this study and some
others were among the sub-dimensions. Regarding to all items mentioned, it can be expected that the
performance dimensions obtained in this study have a suitable comprehensiveness and are applicable, as well. In
this study to collect data, ethical approval was obtained from the research ethics committee of Sadoughi
University of medical sciences in Yazd. Also we gave participants information about how their data will be used
and ensure confidentiality of their information and identity.

A strength point of this study comparing with similar studies, is having a comprehensive view, yet specialized
toward the performance of hospital administrators and the integration of Fuzzy Logic and Multi-Criteria
Decision Making Techniques in order to minimize the impact of the subjective nature of the issue on the main
aim of the study.

However, this study also had limitations that among them are the need for attention to the type of hospital in
terms of being specialized or general and its potential impact on the managers’ performance which this
necessitates studies with more details and taking into account the effect of variable, the hospital type, in the
results of evaluating the performance of hospital managers. Another important point about the limitations of this
study refers to the subjective nature of evaluating the performance that although efforts have been made to
greatly solve this problem through integrating the Fuzzy Logic with techniques used in this study, impact of this
problem cannot be ignored. Although, we tried to choose the right time and place for distribution of
questionnaires between respondents and allocate the enough response time to them, however, we can’t ensure the
accuracy and focus of respondents in answering to questions.

At the practical level, considering the importance of giving feedback in performance assessment process, we
recommend that assessors develop a formal evaluation framework for hospital managers and pay attention to the
timeframe of feedback after evaluation to help the hospital managers for improving their skills and performance.
Also, holding formal and short-term training courses based on the identified strengths and weaknesses can be
helpful to scale-up performance level of working hospital managers. Recruiting healthcare management
graduates who have primary needed skills and competencies to administrate the hospitals can play an important
role in improvement of performance at the organizational and individual level. At the academic level, according
to the proposed model and the importance of its dimensions, curriculum of healthcare management can be
revised. Further research is needed to investigate the gap between the skills and performance of hospital
managers and association between them. Also future study can use multi-source assessment method such as 360
degree feedback model to evaluate performance of hospital managers based on different assessors’ views to
ensure more reality and validity of evaluation process.

5. Conclusion

Hospital managers play an important role in organizational success .The findings of this study demonstrate that
there is a great need for the further improvement of hospital managers in regards to performance assessment. The
use of appropriate dimensions and criteria for performance, prioritizing them and evaluating the performance of
hospital managers using appropriate techniques, can play an effective role in the selection of qualified managers,
identifying strengths and weaknesses in performance and continuous improvement of them. Our study suggests a
multifaceted and holistic model using combination of applicable techniques such as FAHP and FTOPSIS, as an
effective solution to assess hospital managers’ performance. The study also highlighted the strength and
weaknesses of hospital managers’ performance in each of the dimensions and sub-dimensions compare with
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other colleagues that are helpful for them in professional progress and development. Finally the proposed model
and instrument can be used within the hospitals or by outside assessors affiliated with the Ministry of Health and
Medical Education (MOHME) as a standard PA instrument.
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