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ABSTRACT

Objective: This study aimed to identify the most significant issues
for the effective performance management of hospitals.

Methods: Accordingly, seven indicators were selected based on
the literature review results. An analysis was carried out using the
Spherical fuzzy TOP-DEMATEL method to determine the most

important ones among these criteria.

Results: The main contribution of this study was that the prior
indicators of effective performance management in the hospitals
were identified. With the help of this issue, hospitals can take
actions to improve performance without having too much costs.
Moreover, the main methodological originality of this study is that
a new decision-making model is proposed by the name of TOP-
DEMATEL.

Conclusion: Effective supply chain is found as the best factor that
affects the performance of the hospitals. Additionally, advanced
technology also plays a key role in this framework. Nevertheless,
qualified personnel criterion is on the last rank. Supply network
refers to the process of providing medical supplies, medicines,
equipment, and other resources for healthcare institutions. These
resources are of great importance for the performance of hospitals
as they are needed to deliver the service.

Keywords: Health management, performance management,
hospitals, fuzzy logic

(074

Amag: Bu calisma, hastanelerin etkin performans yonetimi icin en
onemli konulari belirlemeyi amaglamaktadir.

Yéntemler: Buna gére, literatiir taramast sonuglarina dayali olarak
yedi kriter secilmistir. Bu kriterlerden en énemlilerini belirlemek
icin kiiresel bulanik TOP-DEMATEL yontemi kullanilarak bir
analiz yapilmistir.

Bulgular: Bu calismanin temel katkisi, hastanelerde etkin
performans yonetiminin 6n gostergelerinin belirlenmesidir. Bukonu
sayesinde hastaneler ¢ok fazla maliyete katlanmadan performans
artirict aksiyonlar alabilirler. Ayrica bu ¢alismanin ana metodolojik
ozgiinliigii, TOP-DEMATEL adiyla yeni bir karar verme
modeli 6nerilmis olmasidir. Etkili tedarik zinciri, hastanelerin
performansint etkileyen en iyi faktor olarak bulunmustur. Ayrica
ileri teknoloji de bu gergevede énemli bir rol oynamaktadir. Ancak
nitelikli eleman kriteri son sirada yer almaktadir.

Sonug: Tedarik agi, saglik kurumlari icin ubbi malzeme, ilag,
ekipman ve diger kaynaklarin saglanmasi siirecini ifade eder. Bu
kaynaklar, hizmeti sunmak icin ihtiya¢ duyuldugu icin hastanelerin
performanst icin biiyiik 6nem tastmaktadir.

Anahtar Sézciikler: Saglik yonetimi, performans ydnetimi,
hastaneler, bulanik mantik
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Introduction

Measuring performance is a process used to measure the degree
to which a company has achieved its goals. In this context,
it is aimed to determine both the operational and financial
performance of the company. On the other hand, monitoring this
measured performance in the future and determining the areas
that need improvement are other stages involved in this process.
Financial results are important in the performance management
of businesses. In this framework, matters such as the company’s
profit, liquidity power and asset size play an important role.
In addition, customer satisfaction is a key issue in terms of
performance management (1). In this process, the opinions of
customers about the business can be measured by conducting
surveys. Performance management also includes the processes of
evaluating the work performance of the personnel working in an
enterprise. The main purpose here is to improve the performance
of the personnel whose performance is evaluated. In this context,
while highlighting the areas where the personnel are successful,
improvement suggestions are offered for the issues they are
deemed deficient in. There are several stages in the performance
measurement system. First, measurable goals are set with both the
employee and their manager. After that, the performance of the
personnel in a period is compared with the target set. In this way,
it is determined how far the personnel can reach these targets.
In this process, feedback is given to the personnel regarding the
issues that are thought to be missing (2). In this context, the
superior aspects of the employee are also highlighted. As a result,
development planning is carried out for the performance of the
employee. In this way, it is aimed to improve the missing aspects
of the employee until the next performance period.

Performance measurement is very important for businesses
in many ways. First of all, effective performance management
should be done in order to measure whether the enterprise
can effectively reach its goals. In this way, it is possible to take
corrective action when necessary. Performance measurement also
enables businesses to produce the right strategies. In other words,
businesses will be able to use business resources more effectively
by considering performance management results (3). Moreover,
measuring performance helps the company identify its strengths
and weaknesses. Considering this information, it is more possible
to create action plans to improve performance. In this context,
together with the effective actions to be taken, businesses can
take the necessary steps to improve their weak areas. Performance
management is important for businesses in many ways. Thanks
to successful performance management practices, it is possible to
identify employees with good performance in businesses (4). In
this way, a fairer incentive system can be applied to the personnel.
Moreover, thanks to performance management processes, the
communication of employees with their managers becomes
stronger. In this process, employees often receive feedback from
their managers regarding their performance. Thanks to this
feedback, employees can both get suggestions for improving
their shortcomings and understand their good points.

Measurement of performance is of great importance for
hospitals. Measuring the performance of hospitals allows them
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to provide better quality service. Thanks to effective performance
management, it is possible for hospitals to comply more with
quality standards. On the other hand, patient safety can be
ensured with successful performance management. Factors such
as infection rates and medical errors are included in performance
management processes. Moreover, performance management
enables hospitals to use their resources more effectively (5). As
a result of effective performance management, existing problems
in hospitals may arise. In this way, hospitals can evaluate their
resources more successfully by taking this information into
account. Thus, efficiency in the operations of hospitals will
be ensured, and this contributes significantly to effective cost
management. Furthermore, the performance of health personnel
will be clearly determined in this process. The performance of
these personnel is very important in terms of providing quality
and safe health services. Therefore, the performance management
mechanism allows hospital staff to operate more successfully (5).
Thus, it is much more possible to increase the quality of services
provided by hospitals.

Performance management is a very important issue in hospitals.
In this context, hospitals need to take actions to improve
performance management. On the other hand, it is not financially
possible for hospitals to improve on all these factors (6). In this
context, the most important issues should be determined and
given priority. The purpose of this study is to identify the most
important issues for the effective performance management of
hospitals. Accordingly, 7 criteria are determined based on the
literature review results. An analysis has been carried out using
the Spherical fuzzy TOP-DEMATEL method to determine the

most important ones among these criteria.

The main contributions of this study are given as follows. (i)
The prior indicators of effective performance management in
the hospitals are identified. This situation helps to propose more
prior strategies. With the help of this issue, hospitals can take
actions to improve performance without having too much costs.
(i) A new decision-making model is proposed by the name of
TOP-DEMATEL. There are lots of criticism to the classical
DEMATEL technique. To overcome this issue, the final steps of
TOPSIS are integrated into DEMATEL and a new approach is
created.

Literature review is given in the second part. The methodology is
shared in the next part. Analysis results are indicated in the fourth
part. The final part gives information about the conclusions and
discussions.

Literature Review

Hospitals are institutions responsible for providing health services.
Health services should be provided 24/7 without interruption.
Therefore, health institutions have a very dynamic structure.
Accordingly, it becomes difficult to measure the performance of
health institutions. One of the factors affecting the performance
of health institutions is technology. Advanced technologies help
increase the quality of service by contributing to the diagnosis
and treatment processes. In addition, the processes carried out
can be automated and resource efficiency can be achieved thanks
to advanced technologies. Wanke et al. (7) conducted a study to
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reveal how social welfare conditions affected performance. In the
study, where the number of beds, the number of employees and
the number of doctors had a significant effect on productivity,
the importance of following the technology for the success of
performance management was also emphasized. Jiang et al. (8)
conducted a study with multi-criteria decision-making techniques
to determine key performance indicators in hospital performance
management. In the study, it was stated that one of the main
performance indicators for hospitals was technology.

Another issue affecting the performance of health institutions is
the quality of the service provided. It refers to meeting patient
expectations. Apart from this, issues such as the accuracy of
the treatments applied, ensuring patient safety, access to health
services for those in need, and reducing medical errors are the
factors that determine the quality of the service provided. Kennedy
et al. (9) conducted a study on performance management and
improvement of health service quality. It was identified that there
was a direct relationship between the quality of service provided
and the performance of the institution in the study conducted
by qualitative interviews with 31 employees working in primary
health care and surgical departments. Abdullah et al. (10)
conducted a study on health performance management using the
FUCOM-MARCOS approach. It was determined that service

quality affects performance success.

The quality of the working personnel is another issue that affects
the performance process. Employees play a key role in achieving
the goals of the organization. Expertise and competencies of the
employees, communication skills and sense of responsibility are
the skills that are important in reaching the determined targets.
Accordingly, it is important for a hospital that wants to achieve
its goals to have qualified personnel. Kedikli et al. (11) made a
study to improve hospital performance. According to the study
conducted on 12 criteria, the quality of employees was one of
the important issues affecting hospital performance. Another
issue that affects the performance of health institutions is to have
a strong supply network. The supply network of a healthcare
business consists of drugs, equipment, and medical supplies.
This equipment is needed to provide health services. Therefore,
hospitals need to supply the materials and equipment needed at
the right time and at the right cost. Accordingly, a strong supply
network is needed for effective performance management.
Cristofaro et al. (12) conducted an empirical study to measure
health performance in the era of digitalization. In the study,
which drew attention to the factors affecting the performance
of health enterprises, it was stated that the supply network was
an important criterion. In addition, health outcomes also affect
the performance of hospitals. Health outcomes refer to the
effectiveness of the services provided by hospitals. Issues such as
the recovery time of patients, the scope of services and the range
of services provided fall within the scope of health outcomes.
Noto et al. (13) made a study to overcome the nasty problems
in the performance management of public health. From the
study, in which COVID-19 vaccination strategies were analyzed
empirically, it was concluded that health outcomes affected
performance.

The determined evaluation is another issue that affects the
success of health institutions. In particular, whether the criteria
to be determined are national or international is an important
point of distinction in revealing the performance status of
health institutions. Accordingly, clinical quality criteria such
as mortality/morbidity rate and complication rate, efficiency
measures such as waiting times and cost control, and patient
experience criteria such as patient satisfaction will be decisive at
this point. Peixoto et al. (14) conducted a study to measure the
performance management of the Brazilian Federal University
hospital. Data Envelopment and Principal Component analyzes
were used in the study. In the study, the importance of the
performance criteria determined for the success of performance
management was emphasized. The performance of hospitals is
also directly related to a well-defined organizational structure.
Effective decision-making processes, communication channels
and the distribution of responsibilities are factors within the scope
of the organizational structure. These factors are also important
criteria that affect the performance of the business. Yokota et al.
(15) conducted a study examining the performance management
systems of Japanese companies. Aiming to design a performance
management system beyond the balanced scorecard, the
authors contacted 1,700 companies traded on the Tokyo Stock
Exchange through a survey. Accordingly, it was stated that the
organizational structure of enterprises was an important factor in
performance evaluations.

The research subject of optimization is to determine the most
important criterion in line with a goal. One of the optimization
issues is multi-criteria decision-making techniques. DEMATEL
method is a multi-criteria decision-making technique used to
determine the most important criteria. This method is used when
numerical measurement is not possible. In other words, it is a
method that rates criteria based on expert opinions. It involves
ambiguity in the linguistic expressions used for expert opinions.
Fuzzy numbers were preferred to include this uncertainty in the
analysis.

As a result of the literature review, the following conclusions can

be reached.

(i) The issue of performance management is important for health
institutions.

(i) In addition, ensuring the effectiveness of performance
management also affects the quality of the services provided.

(iii) However, it may not be possible for the hospital management
to intervene in all of these criteria at the same time. Therefore,
with this study, it is necessary to weight the criteria for hospitals
to provide effectiveness in performance management.

(iv) However, there is a limited number of studies in literature
addressing this issue.

In this study, it is aimed to determine the most important
strategies to be taken to carry out the performance management
of hospitals effectively. In this context, an analysis has been
carried out with fuzzy decision-making techniques.
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Spherical Fuzzy TOP-DEMATEL Methodology
The classical DEMATEL method has been criticized in many

ways. The first step in response to these criticisms was fuzzy
numbers developed by Zadeh (16). The uncertainty in expert
opinions in multi-criteria decision making was included in the
analysis with the help of fuzzy numbers. However, this was also
insufficient. A new method was developed in this study in order
to eliminate the deficiencies mentioned in these criticisms (17).
In this context, a new method has been created by including the
last stages of the TOPSIS technique into the DEMATEL method
(18). This new method is named TOP-DEMATEL because it is
obtained as a result of the integration of both methods (19). The
steps of this new technique are given below.

Quantitative Analysis

Step 1: The evaluations are provided from the experts by
considering the questions related to the criteria. In this framework,
the fuzzy numbers in Table 1 are taken into consideration. In this
process, p refers to the membership degree whereas 1 and v give
information about non-membership hesitancy degrees.

A matrix of expert opinions is created. Expert opinions are given
in Table 1. In this context, Equation (1) is used.

Di=T[| L0 (lniglni,vlini) i~ (unli,nnli
wnli)—-071]] (1)

Step 2: With the help of equation (2), the decision matrix (D) is
formed by taking the average of the expert opinions. The decision
matrix is shown by equation (3). The weights in equation (2) are
considered as 1/k. k is number of experts. Weighted arithmetic
mean (SFAM) in spherical fuzzy numbers is calculated by
equation (3).

X 3
-]
k
SFWAM,(D,D,,..D,) = 1 ] n, )
K k }
[Ta- =TT w3- ]
Table 1. Linguistic expressions
M n u
4 0.85 0.15 0.45
3 0.6 0.2 0.35
2 0.35 0.25 0.25
1 0 0.3 0.15
0 0 0 0
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0 (ufn' r’fn' an) (3)

d d d e
Hnl’ nnl’ an) 0

Step 3: For each component in the spherical fuzzy numbers,
3 separate submatrices are created. Then, each submatrix is
normalized with equations (4) and (5). X is normalize matrix.

X = sD 4)

s = min[l_maxi2j=ln ldij|, 1_maxj Y i=1n |dij
%)

After normalization, the 3 submatrices are expressed by equation

(6).

Step 4: Using equation (7), the total relationship matrices (T)
are calculated over each sub-matrix.

T = X*(1-X)-1 (7)

Euclidean normalization is then applied to the 3 calculated sub-
matrices.

Step 5: The 3 calculated subtotal relationship matrices are
combined and the spherical fuzzy sum relationship matrix (')
is obtained. The details of this matrix are shown in equation (8).

~T =10 @nTplnT,vinT) i~ i (unlT,
nnlT,vnlT)--- 07| | (8)

Step 6: With equation (9), the score function is calculated. This

score value is used for the clarification method.
Score=p2-n2-v2 9

Step 7: After clarification of the spherical fuzzy T matrix, criteria
importance degrees (W) are obtained using equation (10)-(16). C
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matrices express the sum of the Euclidean distances of the columns C-j = Yi=1n (t i-minjti
to ideal values. R matrices express the sum of the Euclidean ) 2 j=12,.n (11)
distances of the row to ideal values. While S~ indicates sum of the
negative ideal distance, S* indicates the sum of the positive ideal ) ) . o )
. R*I=V Z/=1n(tj—max1tj)2 i
distance.
= 1,2,..n (12)
C*j = V— Si=1n (ti-maxjti) 2
J=12,.n (10) R = V Y j=1n (tj-maxit]
)2 i=12.n (13
Table 2. Criteria list
Criteria Literature Si* = Ci*+Rj* (14)
Advanced Technology (DVTG) Wanke et al. (7)
Service Quality (SVQY) Kennedy et al. (9) Si- = Ci-+Ri- (15)
Qualified Personnel (QDNN) Kedikli et al. (11)
Effective Supply Chain (EPPC) Peixoto et al. (14) Wi= Si- Si-+Si* (16)
ﬁ\zfilcr:::r?gzrpc:)pnate Performance Yokota et al. (15)
Organizational Effectiveness (GZNS) Jiang et al. (8)
Successful Health Outputs (SHTP) Abdullah et al. (10)
Table 3. Expert evaluations
Expert 1
DVTG SvVQy QDNN EPPC DAPI GZNS SHTP
DVTG 0 4 4 4 3 4 4
SvVQy 3 0 4 3 3 4 3
QDNN 2 3 0 4 4 4 4
EPPC 3 4 4 0 4 4 3
DAPI 4 4 4 3 0 4 3
GZNS 3 4 4 4 3 0 3
SHTP 3 4 4 3 3 4 0
Expert 2
DVTG SvQy QDNN EPPC DAPI GZNS SHTP
DVTG 0 4 4 3 4 4 4
SvVQy 4 0 4 3 4 3 4
QDNN 4 4 0 4 4 4 4
EPPC 3 4 3 0 3 3 3
DAPI 4 4 4 3 0 4 4
GZNS 4 4 4 4 4 0 4
SHTP 4 4 4 3 4 4 0
Expert 3
DVTG SvQy QDNN EPPC DAPI GZNS SHTP
DVTG 0 4 4 4 2 2 3
SVQY 4 0 4 4 4 4 4
QDNN 4 4 0 3 4 4 3
EPPC 4 4 3 0 3 4 3
DAPI 2 3 3 2 0 2 3
GZNS 2 4 4 4 2 0 3
SHTP 4 4 4 3 4 3 0

123



Demir et al. Effective Performance Management Strategies for Hospital

Analysis Results

In the analysis process, firstly, the criteria set is defined. In this
context, literature review results are taken into consideration. As

a result, seven criteria are defined as in Table 2.

An expert team was created with three experts who had the
necessary experience in this area. The questio ns were created
from the comparison of the criteria. The evaluations of the
experts are provided as in Table 3. After that, decision matrix is
created as in Table 4.

Normalized sub matrixes are generated in the following process

as in Table 5.

In the following process, total relation matrix is generated as in

Table 6.

The weights are calculated in the final stage. The details are
indicated in Table 7.

Effective supply chain is found as the best factor that affects the
performance of the hospitals. Additionally, advanced technology
also plays a key role in this framework. Nevertheless, qualified
personnel criterion is on the last rank.

Study Limitations

This study was carried out only in the health sector and experts
were selected in the health sector. Separate studies could be done

Table 4. Decision matrix

DVTG SVQY QDNN EPPC DAPI GZNS SHTP
DVTG 0.00 0.00 0.00 0.85 0.15 045 085 0.15 045 0.80 0.17 048 0.68 0.20 038 0.77 0.18 0.50 0.80 0.17 0.48
svQy 080 0.17 0.37 0.00 0.00 000 085 0.15 045 0.72 0.18 0.37 0.80 0.17 037 0.80 0.17 048 0.80 0.17 0.37
QDNN 0.77 0.18 0.27 0.80 0.17 037 0.00 0.00 0.00 0.80 0.17 048 085 0.15 045 085 0.15 045 0.80 0.17 0.48
EPPC 0.72 0.18 0.37 0.85 0.15 045 072 018 049 0.00 0.00 0.00 0.72 0.18 049 080 0.17 048 0.60 0.20 0.35
DAPI  0.77 0.18 0.0 0.80 0.17 048 080 0.17 0.48 054 022 035 000 0.00 0.00 0.77 0.18 0.50 0.72 0.18 0.37
GZNS 068 020 038 085 0.15 045 085 0.15 045 085 0.15 045 068 0.20 0.38 0.00 0.00 0.00 0.72 0.18 0.37
SHTP 080 0.17 037 085 0.5 045 085 0.15 045 060 020 035 0.80 0.177 037 0.80 0.177 0.48 0.00 0.00 0.00
Table 5. Normalized Sub matrixes

u DVTG SVQY QDNN EPPC DAPI GZNS SHTP
DVTG 0.0000 0.1703 0.1703 0.1594 0.1361 0.1542 0.1594
SVQY 0.1594 0.0000 0.1703 0.1438 0.1594 0.1594 0.1594
QDNN 0.1542 0.1594 0.0000 0.1594 0.1703 0.1703 0.1594
EPPC 0.1438 0.1703 0.1438 0.0000 0.1438 0.1594 0.1202
DAPI 0.1542 0.1594 0.1594 0.1077 0.0000 0.1542 0.1438
GZNS 0.1361 0.1703 0.1703 0.1703 0.1361 0.0000 0.1438
SHTP 0.1594 0.1703 0.1703 0.1202 0.1594 0.1594 0.0000

n DVTG SVQY QDNN EPPC DAPI GZNS SHTP
DVTG 0.0000 0.1385 0.1385 0.1524 0.1807 0.1642 0.1524
SVQY 0.1524 0.0000 0.1385 0.1678 0.1524 0.1524 0.1524
QDNN 0.1642 0.1524 0.0000 0.1524 0.1385 0.1385 0.1524
EPPC 0.1678 0.1385 0.1678 0.0000 0.1678 0.1524 0.1847
DAPI 0.1642 0.1524 0.1524 0.1989 0.0000 0.1642 0.1678
GZNS 0.1807 0.1385 0.1385 0.1385 0.1807 0.0000 0.1678
SHTP 0.1524 0.1385 0.1385 0.1847 0.1524 0.1524 0.0000

u DVTG SVQY QDNN EPPC DAPI GZNS SHTP
DVTG 0.0000 0.1554 0.1554 0.1662 0.1317 0.1731 0.1662
SVQY 0.1268 0.0000 0.1554 0.1283 0.1268 0.1662 0.1268
QDNN 0.0927 0.1268 0.0000 0.1662 0.1554 0.1554 0.1662
EPPC 0.1283 0.1554 0.1696 0.0000 0.1696 0.1662 0.1208
DAPI 0.1731 0.1662 0.1662 0.1216 0.0000 0.1731 0.1283
GZNS 0.1317 0.1554 0.1554 0.1554 0.1317 0.0000 0.1283
SHTP 0.1268 0.1554 0.1554 0.1208 0.1268 0.1662 0.0000
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Table 6. Total relation matrix

DAPI GZNS SHTP
038 041 039 038 040 039 038 041 039 038 0.41
037 036 039 037 036 039 037 037 039 037 0.36
036 038 040 036 038 040 036 037 040 037 038
037 035 036 039 040 037 039 039 036 040 0.39
040 039 034 038 035 036 040 040 036 0.40 0.40
038 038 038 038 037 035 036 033 038 038 037
038 037 039 037 037 039 037 037 036 035 033

DVTG SVQY QDNN EPPC

DVTIG 036 035 036 039 038 041 039 038 0.40 0.39

SVQY 039 037 036 036 035 032 039 037 036 039

QDNN 0.40 037 037 039 037 037 037 034 033 040

EPPC 036 039 039 037 039 039 036 040 040 0.34

DAPI 037 0.40 0.41 036 0.40 0.40 037 0.40 0.40 0.36

GZNS 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.37 0.39

SHTP 039 037 037 039 037 037 039 037 037 038
Table 7. Weights

Criteria S* S- w

DVTG 0.1940 0.1980 0.1503

SvVQy 0.2132 0.1780 0.1353

QDNN 0.2214 0.1808 0.1337

EPPC 0.1708 0.1797 0.1525

DAPI 0.1787 0.1702 0.1451

GZNS 0.1789 0.1778 0.1483

SHTP 0.1972 0.1635 0.1348

for other sectors. Apart from this, the criteria determined were
generally based on the results of the literature review. These
criteria could be generated based on a program or theory.

Discussions and Results

The aim of this study was to determine the most important issues
for the performance management of hospitals to be effective.
Accordingly, 7 criteria determined based on the literature were
selected. An analysis was carried out using the global fuzzy
TOP-DEMATEL method to determine the most important
ones among these criteria. The results showed that both methods
gave consistent results. As a result, the most important criteria
to effectively manage the performance management process of
hospitals were found to be supply network and technology.

Supply network refers to the process of providing medical
supplies, medicines, equipment, and other resources for
healthcare institutions. These resources are of great importance
for the performance of hospitals as they are needed to deliver
the service. If the necessary resources are not available, people’s
lives can be put at risk. Therefore, having a good supply network
directly affects the health service provided. Cristofaro et al. (12)
conducted a study investigating the challenges and prospects
in the management of health services. In the study, which
stated that the emphasis of performance management in health
services evolved from an output or result-based approach to a
system-based approach, the importance of having a good supply
network for performance management was also mentioned.
Ciftgi and Ozkan (20) made a study examining the effects of the
COVID-19 pandemic on the health sector in terms of global and

Turkey. Stating that the pandemic affected many sectors such as
education, military, and agriculture, especially the health sector,
the article emphasized the importance of the supply network in
terms of the continuity of health services.

Technological tools are needed to provide health services. In
addition, innovative devices used in taste and treatment processes
are important for resource efficiency. In addition, innovative
technological devices are important in terms of providing
more accurate diagnosis and treatment. Therefore, following
technology directly affects the delivery of health services and
the performance of hospitals. Korhonen et al. (21) conducted
a study investigating the effect of new technology application
on the financial aspect of health services. In a study to calculate
the financial impact of introducing new digital technologies to
elderly care in a Scandinavian city, it was stated that technological
developments affected the performance of hospitals. Cinaroglu
(22) conducted a study using the PATH analysis developed by
the World Health Organization for performance management
in health institutions. According to the results of the study, it
was stated that besides many factors, technological developments
should be followed to improve the performance of health systems.

McDermott et al. (23) conducted a study in Ireland to
improve the performance of hospitals. The results of the study
indicated that an effective coordination system would improve
performance. Ippolito et al. (24) examined the relationship
between performance management and technology in the
healthcare sector. It is stated that technological infrastructure
has an important place in performance management. Lu et al.
(25) investigated the place of data mining applications in the
performance management of public hospitals. The results of
the study conducted in China indicated that technological
applications such as data mining positively affected performance.
Kim et al. (26) examined the impact of managers’ knowledge
levels on hospital performance. The study was conducted by
surveying 1,000 senior managers from American hospitals. The
results of the study showed that the level of knowledge affected
performance. Vaz et al. (27) conducted a study to improve the
performance of healthcare providers in the Middle East. It was
emphasized that the satisfaction and motivation of managers and
employees should be ensured. Zheng et al. (28) and Kokko and
Laihonen (29) pointed out that performance management was
important for hospitals.
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The factor that most affected the process was found to be the
establishment of an effective supply network in the study.
Accordingly, hospitals need to be careful in their supplier
relationships to increase their performance. Apart from this, the
supply network for hospitals also includes pharmaceutical and
medical device processes. Therefore, it is important to avoid any
problems in the supply network to ensure continuity of services.
The second most important factor was that hospitals had advanced
technology. Therefore, hospitals need to keep up with developing
technology and use new technologies for their performance.

Conclusion

The most important contribution of this study to the literature
was to determine the most important factors affecting the
performance management process of health institutions. It is
not financially possible for health institutions to improve all the
factors affecting the process at the same time. By determining
the factors that affect the performance of health institutions,
priority strategies can be determined for improving performance
management and it will be possible to keep costs at a reasonable
level. The most important limitation of this study was that it
dealed with the issue of performance management in health
in general. In future studies, more specific strategies can be
developed by considering technology or supply network specific
issues.

Ethics

Ethics Committee Approval: Ethics committee approval was
not required for this study.

Peer-review: Externally peer reviewed.
Authorship Contributions

Concept: S.Y., H.D., Design: S.Y., H.D., Data Collection or
Processing: S.Y., S.E., Analysis or Interpretation: Y.D.U,, S.Y,,
S.E., H.D,, Literature Search: Y.G., Writing: YD.U,, Y.G., S.Y,,
S.E., H.D.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Ed S, Dinger H, Gékalp Y, Yiiksel S, Kararoglu D. Identifying key
issues to handle the inflation problem in the healthcare industry
caused by energy prices: An evaluation with decision-making
models. Managing Inflation and Supply Chain Disruptions in the
Global Economy 2023;162-78.

2. Song K, Hu D, Tong Y, Yue X. Remaining life prediction of lithium-
ion batteries based on health management: A review. Journal of
Energy Storage 2023;57:106193.

3. ShiX, Li], Wang F, Dinger H, Yiiksel S. A hybrid decision-making
approach for the service and financial-based measurement of

universal health coverage for the E7 economies. Int ] Environ Res

Public Health 2019;16:3295.

126

10.

11.

12.

13.

14.

15.

16.
17.

Khan A, Azad MM, Sohail M, Kim HS. A review of physics-
based models in prognostics and health management of laminated
composite structures. Int J of Precis Eng and Manuf-Green Tech
2023;1-21.

Zhang C, Li R, Xia Y, Yuan Y, Dincer H, Yiiksel S. Analysis of
environmental activities for developing public health investments
and policies: A comparative study with structure equation and
interval type 2 fuzzy hybrid models. Int ] Environ Res Public Health
2020;17:1977.

Dincer H, Gokalp Y, Ed S, Yiiksel S. Strategy Generation for
Minimizing Health Risks to Obtain Economic Development with
Pedroni Panel Cointegration Analysis and AHP Model. In Social
Sector Development and Governance 2023;161-76.

Wanke P, Azad MAK, Antunes J, Tan Y, Pimenta R. Endogenous
and exogenous performance sources in Asian Banking: A hybrid
stochastic Multi-Criteria Decision-Making approach based on
sign decomposition and transfer entropy. Expert Systems with
Applications 2023;225:120180.

Jiang S, Shi H, Lin W, Liu HC. A large group linguistic
Z-DEMATEL
indicators in hospital performance management. Applied Soft
Computing 2020;86:105900.

Kennedy DM, Anastos CT, Genau Jr MC. Improving healthcare
service quality through performance management. Leadersh Health
Serv (Bradf Engl) 2019;32:477-92.

Abdullah A, Ahmad S, Athar MA, Rajpoot, N, Talib E Healthcare
performance management using integrated FUCOM-MARCOS
approach: The case of India. Int ] Health Plann Manage 2022;37:2635-
68.

Kedikli E, Yilmaz E, Demir Uslu Y, Yigit P. Developing strategies for

approach for identifying key performance

hospitals from patient and personnel perspective with DEMATEL.
In Management Strategies to Survive in a Competitive Environment:
How to Improve Company Performance 2021;1-15.

Cristofaro CL, Ventura M, Reina R, Gentile T. Measuring healthcare
performance in digitalization era an empirical analysis. In Do
Machines Dream of Electric Workers? Understanding the Impact of
Digital Technologies on Organizations and Innovation 2022;137-47.

Noto G, Prenestini A, Cosenz E Barresi G. Tackling wicked problems
in performance management and governance of public health: an
empirical analysis of COVID-19 vaccination strategies. International
Journal of Public Sector Management 2023;36:130-51.

Peixoto MGM, Musetti MA, de Mendongca MCA. Performance
management in hospital organizations from the perspective of
Principal Component Analysis and Data Envelopment Analysis:
the case of Federal University Hospitals in Brazil. Computers &
Industrial Engineering 2020;15:106873.

Yokota E, Senoo T, Takahashi S, Goto Y. A Survey of Performance
Management Systems in Japanese Companies. In Frontiers of
Japanese Management Control Systems: Theoretical Ideas and
Empirical Evidence 2023;43-57.

Zadeh LA. Fuzzy sets. Information and Control 1965;8:338-53.
Ozdemirci E Yiiksel S, Dinger H, Eti S. An assessment of alternative
social banking systems using T-Spherical fuzzy TOP-DEMATEL
approach. Decision Analytics Journal 2023;100184.



Bezmialem Science 2024;12(1):119-27

18.

19.

20.

21.

22.

23.

Ed S, Dinger H, Yiiksel S, Gékalp Y. Analysis of the suitability of
the solar panels for hospitals: A new fuzzy decision-making model
proposal with the T-spherical TOP-DEMATEL method. Journal of
Intelligent & Fuzzy Systems 2022;1-13 (Preprint).

Dinger H, Edi S, Aksoy T, Yiiksel S, Hacioglu U, Mikhaylov A, Muyeen
SM. Analysis of environmental impact for material production
investments using a novel soft computing methodology. IEEE Access
2023;37987-8001.

Ciftci H, Ozkan O. Chapter I The Effects of the COVID-19 Pandemic
on the Health Sector from the Global and Turkish Perspectives
Harun Ciftgi & Ozcan Ozkan. Challenges and Opportunities of the
Ambiguous Post-Pandemic World 2023;1.

Korhonen T, Sillanpdd V, Jaiskeldinen A. Anchor practices that
guide horizontal performance measurement: an interventionist case
study of the financial aspect of new technology implementation in
healthcare. Journal of Management and Governance 2023;1-30.

Crnaroglu S. Saglikta Performans Olgtimiinden Stratejik Performans
Yonetimine: Path Projesi Ornegi. Verimlilik Dergisi 2017;1:75-92.
McDermott AM, Conway E, Cafferkey K, Bosak J, Flood PC.
Performance management in context: formative cross-functional
performance monitoring for improvement and the mediating role
of relational coordination in hospitals. The International Journal of
Human Resource Management 2019;30:436-56.

24.

25.

26.

27.

28.

29.

Alppolito, A., Sorrentino, M., Capalbo, E, & Di Pietro, A. (2023).
How technological innovations in performance measurement systems
overcome management challenges in healthcare. International Journal

of Productivity and Performance Management, 72(9), 2584-2604.

Lu H, Wang R, Huang Z. Application of data mining in performance
management of public hospitals. Mobile Information Systems
2022;1-10.

Kim T, Johansen M, Zhu L. The effects of managers purposeful
performance information use on American hospital performance.
Public Performance & Management Review 2020;43:129-56.

Vaz D, Qureshi W, Temouri Y, Pereira V. Unbundling the complexity
of performance management of healthcare providers in the Middle
East. IIM Ranchi Journal of Management Studies. 2023.

Zheng Y, Wang W, Liu W, Mingers J. A performance management
framework for the public sector: The balanced stakeholder model.
Journal of the Operational Research Society 2019;70:568-80.

Kokko P, Laihonen H. Performance management and hybridization of
healthcare-case of the accountable care organization. Journal of Public
Budgeting, Accounting & Financial Management 2022;34:411-29.

127



