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Abstract— Total Quality Management (TQM) has a vital
role for an effective management of healthcare supp chain
through continuous improvement which is supported i
various quality techniques. This study aims to detenine the
critical factors of TQM in healthcare institutions and to
measure the effect of those factors on their busise
performance. A structural equation model is developd to
depict the relationships between those factors arttie Partial

Least Squares (PLS) method is utilized to estimat¢hose
relationships for the healthcare institutions in Tukey.

Analysis of the data from 50 hospitals revealed thaTQM

practices in the healthcare supply chain influencdinancial

performance indirectly by influencing non-financial
performance. Then, the main contributions of thisstudy can
be summarized as follows: 1) the assessment of TQisctors
and their effects on both financial and non-finanal business
performance measures, and 2) the use of Partial Lea
Squares (PLS) method in estimation of structural egation

model.

Keywords: Hospital Management, Healthcare SCM, Total
Quality Management, Business Performance, Partiahst
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1. Introduction

Affect of globalization supported by improvementriew
technology has changed the way of doing business in
today’'s competitive world. It seems compulsory fioms

to make their strategies fit to this emerging cac&he

way of being successful and surviving in this eoninent

is to apprehend the important changes in the bssine
area, and get ready to appropriate competition and
capitalize on opportunities related with the newatyic
business area [1].

Service sector has become dominant in the developed
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countries and accounted for 60 to 70 percent oftdked
worldwide GNP due to its importance in modern siycie
[2]. The basic concept of service management has
changed in a variety of ways. Two of the main clesng
include: (a) a shift from an interest in the intrn
consequences of performance (e.g., internal effigie-
productivity of labor and profits) to the external
consequences (e.g., consumer behavior- customer
satisfaction, loyalty), and (b) a shift from a fscon
structure to a focus on process as a part of sugpyn
management. Thus, company managers now focus more
on the supply chain processes of service productioh
consumption as they govern consumer behavior in the
service industry [3].

In recent years, one of the fastest growing inéksin the
service sector has been the healthcare industncd{¢he
healthcare and hospital industry take significand a
growing research context that can be specializeda by
concentration on providing individualized benefitsd an
identified need for making collaboration with
considerable decentralized supply chain actord$4],
Although most hospitals with the exception of a few
highly specialized ones provide similar types avees,
service quality levels vary significantly among pivals.

To achieve service excellence, hospitals must estfor
zero defects and retain every customer that thepaomn
can profitably serve. Zero defects require contirsuo
efforts to improve the quality of the service deliy
system [6]. Customer retention in the healthcaets
refers to customers’ preference for the same halsifit
and when the need arises for themselves or for thei
family members [7]. Also, hospitals need to pay o
attention to critical approach which is healthcaupply
chain management to be more competitive and suctess
in a health sector.

Performance enhancement of the healthcare suppiy ch
with minimum costs and maximum responsiveness is an
important issue of the hospitals. Healthcare sugplgin
management is a design of process to relate medicin
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equipment, laundry, food, suppliers, vendors, Hasgind
transport for efficient and effective utilizatiofir@sources

to be successful with a Total Quality Management
approach.

The healthcare sector denotes a significant ingustra
service sector, but, there has not been enoughtiatte
paid to operation management and supply chain

management together [8]. The healthcare supplynchai
generally includes four main elements which are
producers, purchasers, providers, and patients [9].
Produced products can be listed as pharmaceuticals,
medical devices, and implants, and medical/ surgica
supplies that are significant in the delivery ofllecare.

Purchasers involve group purchasing organizations
(GPOs) and distributors who chase the paymentrfdr a

v
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Figure 1. Structure of Healthcare Supply Chain [10]

shipment of goods from the producers to the praside
Providers utilize the goods to arrange healthcareices
to patients. A structure of the healthcare suppigirc is
illustrated in Figure 1.

In a previous research, the definitions of sensdopply
chains are reviewed and categorized it into servitky
supply chains and product service supply chainsoAit
is classified to three major areas which are sersigply
management, service demand management, and
coordination of service supply chains and examitied
evolution of the service supply chain management
research over the past decade. Lastly, some résearc
obstacles were examined and vision of research amea
service supply chain management was defined [1Q], [

Ref. [5] refers different units of analysis in heahre
service supply chain. Relying on literature reviewd
case studies, this research figured out that psoces
management is an effective tool when there is strad
flow and a sufficient volume of similar repetitior@n the
other hand, when a considerable level of exceptions
occurs, a process can be decomposed into servicg un
that managed as part of a supply chain.

the

This study differs from earlier studies in two asse
First, this study evaluates the effects of critifzadtors of
Total Quality Management (TQM) as a part of supply
chain management practices in healthcare institstian
non-financial and financial performance in smalldan
medium sized hospitals in Turkey. Second, Pakigst
Squares (PLS) method, an approach for estimation of

structural equation models, is used to estimatesethe
effects.

2. Theoretical Background and
Hypotheses
Total quality management can be defined as an

organizational culture that commits resources siamuer
satisfaction  through continuous improvement in
products/services provided. This culture varies r@gno
countries and industries. In addition, it has esakn
principles which can be implemented to secure great
market share, increased profits, reduced costdinallly
increased supply chain performance. Moreover,
management awareness of the total quality manag&men
role in firm performance is stimulated by benchnivagk
which seeks, studies, implements and improves @t be
practices [12], [13].

Various studies have been carried out to deteriritieal
factors of total quality management in the literatuAs a
result, different measurement instruments were ldpee

such as Malcolm Baldrige National Award, EFQM
(European Foundation for Quality Management), dred t
Deming Prize Criteria. Based on these studies, de wi
range of management techniques, approaches, and
systematic empirical investigation have been deedo

(1], [4], [24], [15].

Performance measurement is very important for the
optimum management of an organization and
measurement of performance is a prerequisite for
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improvement [12]. Hence, to improve organizational
performance, one needs to determine the total tguali
management criteria and measure their effect oméss
performance [16], [17]. A research on performance
measurement was conducted to figure out efficiency
points of Small and Medium sized Enterprises inkéyr
using both financial and nonfinancial elements [1].
Traditionally, financial metrics were used to irate
business performance such as profit, market share,
earnings, and revenue growth. However, ref. [18rse
that financial indicators are measures of pastoperdnce
only, and they may not be relied upon exclusivaly t
determine future business performance.

Inclusion of non-financial indicators in the tradital
performance measurement system can overcome this
shortcoming. TQM has become an important tool for
improving the organizational performance in the
healthcare sector as indicated by a multitude oflies

[19], [20]-[24].

The present study aims to contribute to this pecdifing
body of information. In this study, a structuraluaton
model is developed to measure the impact of clitica
factors of quality practices on financial perforroarby
considering both direct and indirect effects, Via impact
on non-financial performance. The partial leastasgs
method is utilized to evaluate four research hypstis for
the healthcare sector in Turkey.

Quality
Practices

Financial
Performance

Non
Financial
Performance

Figure 2. Relationships between Quality Practices and
Business Performance

Each hypothesis represents a relationship betwken t
constructs in the model as represented in Figuieh@se
hypotheses are:

H1: Total quality management criteria have a strong
influence on non-financial performance in hospitals

H2: Total quality management criteria have a weaét a
direct influence on financial performance in hoaisit

H3: Non-financial performance criteria have a sgramd
direct influence on financial performance in hoaigit

H4: Total quality management has indirect effects o
hospital’s financial performance through its effentnon-

financial performance.
hypotheses 1 and 3 hold.

This hypothesis will holfl i

In some researches, theoretical support was pra\iole
the above hypotheses. It is indicated that totalityu
models, such as Malcolm Baldrige Award Models, need
enormously expensive use of financial and othesuees
with no concomitant return on investment. Henceirth
critics conclude that investment in quality pragsianight
lead to a decrease in financial performance insthert
run. Therefore, total quality management is a stron
predictor of long-term survival through their infloce on
non-financial performance metrics and a leadingcatdr

of future profitability [16], [24].

3. Methodology

Private hospitals in Istanbul/Turkey were selected
evaluate the impact of TQM variables on financial
performance. A questionnaire was distributed toGheef
Administrative Officers of a universe of 98 moderand
large sized general hospitals to collect the data 30
hospitals were found satisfactory to analyze foe th
proposed model. Data from 50 hospitals, comprising
response rate of 51%, were used in the subsequent
analysis.

The instrument was developed and adapted with the
purpose of identifying critical factors of total aity
management in a business unit environment [25] tiier
study, minor modifications were made in this instant,

in its final form; the questionnaire consisted &f items

for 7 critical factors. Considering the well-esiabkd,
empirical and conceptually strong nature of the
framework from which the survey instrument was
derived, its content validity is satisfactory.

The original version of the questionnaire was irglit.
This questionnaire was translated into the locaglemge
(Turkish). Each item was rated on a five-point like
scale, ranging from “very low” to “very high”. The
guestionnaire was pre-tested several times to ertbait

the wording, format, and sequencing of questionsewe
appropriate. Total quality management, non-findncia
performance, and financial performance were evatuat
using judgmental measures based on managers
perceptions of how the organization was performimg
multiple indicators of each construct. There are main
reasons for using judgmental measures for financial
performance: Lack of past data related to financial
measures and hospitals do not want to share theate
financial data with others. Occasional few misdiiaga on
variables were handled by replacing them with theam
value. The structural equation model is given iguré 3,
and Appendix shows the details of model questions.
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Figure 3. The Structural Model

4. Data Analysis and Results

For the analysis of data, a two-step approachllisved:

1. Determination of the critical factors of the total
quality management using summated factor loading.

2. Estimation of the structural equation model using
PLS.

4.1 Determining critical factors of TQM using

Summated Factor Analysis

Seven factors for quality practices were used by
combining related variables into a single composite
measure. The reason why a composite model for @ T
block was used in this study is to conserve theetegof
freedom for the analysis (a sample size of 50), the
indicators for each construct related to total iyal
management were represented by a single composite
indicator as opposed to using all the individuali¢ators

in the analysis. Thus each factor is derived byntala
weighted average of the items by using an equal
weighting scheme. For example, the first factote rof

top management, was derived by taking the averege s

similar fashion. These factors are: training, pidar
service design, supplier quality management, pmoces
management, quality data and reporting, and employe
relations.

For unidimensionality and convergent validity arsiy
confirmatory factor analysis (CFA) was used in plad
exploratory factor analysis (EFA). Ref. [26] refehat a
strong argument in favor of performing confirmatory
factor analysis by suggesting that the major diaathge
of pure EFA lies in the difficulty involved in intereting
the factors. Implementing CFA method within Lisrel
framework “allows the specification of measurement
errors within a broader context of assessing measemnt
properties and describes a causal indicator mothelrev
the operational indicators are reflective of thehserved
theoretical construct”.

Table 1 provides the following model statistics the
assessment of goodness-of-fit: Th@ statistics, its
associated degrees of freedom, p-value of sigmiiea
GFl, AGFI CFl, and Tucker-Lewis index. One can
conclude that each of the seven dimensions achieves
unidimensionality and convergent validity.
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Table 1.Initial Confirmatory Factor Analysis Results

Dimension Number Chi- df P-Value GFlI AGFI CFI TLI
of Square

indicators
Role of Top Management 9 21.096 17 0.222 0.92 0.79 0.98 0.97
Training 4 2.525 1 0.112 0.975 0.755 0.99 0.93
Service Design 5 5.886 4 0.208 0.957 0.84 0.98 0.97
Supplier Quality 4 4.075 0.130 0.964 0.822 0.98 0.943
Management
Process Management 6 6.752 6 0.344 0.96 0.859 0.99699
Quiality Data and 8 11.630 10 0.311 0.946 0.806 0.995 0.987
Reporting
Employee Relations 7 5.224 6 0.515 0.971 0.863 1 1

The results of unidimensionality do not provide ieect
assessment of construct reliability, thus Cronbalgha
coefficient as a measure of reliability was emptby€he
Cronbach’s alpha measures of reliability for theese
factors are 0.92, 0.91, 0.89, 0.88, 0.87, 0.79,@&A4 for
factor 1-7 respectively. Cronbach’s alpha values b
factors are above the traditional acceptable vafu@.70
as suggested by [27].

4.2 Structural Equation Modeling

As mentioned earlier, partial least squares (Plppy@ach
was utilized to test the hypothesized relationslipsng
the blocks. PLS procedure, developed by [28] uses t
stage estimation algorithms to obtain weights, ilogs|
and path estimatel the first stage an iterative scheme of
simple and/or multiple regressions contingent oe th
particular model is performed until a solution cerges
on a set of weights used for estimating the |lataniables
scores. The second stage involves the non-iterativ
application of PLS regression for obtaining loadingath
coefficients, mean scores and location parameterthe
latent and manifest variables [29]-[31]. For caéting
PLS procedure Spad Decisia V56 statistical datdysisa
software was employed.

4.2.1 Unidimensionality tests of blocks in the pattdel

A causal modeling approach represented the comstruc
and tested the hypotheses. The key promises of the
testable hypotheses in this study depend on thdityabf

the measurement properties of the three blocks.

In the model, since all manifest variables refldugir
related latent variables, a reflective represemtais more
appropriate than a formative one. The validity and
reliability of three reflective constructs were essed by
checking unidimensionality of each block using &re
tools: principal component analysis, Cronbach'saland
Dillon-Goldstein’sp [30], [31]. As shown in Table 2, all
of the Cronbach’s alpha values met the minimunedadh
alpha value of 0.70. According to the principal gament
analysis, since the first eigenvalue score of threetation
matrix of the manifest variables of each constisi¢arger
than one, and the second one is smaller than otle ea
construct was considered as unidimensional. Sityjla
Dillon-Goldstein’s p analysis providep values above
0.70 for each construct supporting unidimensiopalit

4.2.2 Outer model estimation

Outer model, also known as a measurement mod&k lin
the manifest variables to their latent variablelse Duter
model estimation results are provided in Table Be T
correlations between the manifest variables andr the
related latent variables are very satisfactory. A
communality measure is the squared correlation detw
the manifest variable and its own related latemniabde. It
measures the capacity of the manifest variables to
describe the related latent variable.

Communality measure is expected to be higher thé® 0
for each manifest variables. In this application
communality scores show that the manifest variables
very capable for estimating the change in relatgdnk
variable.

Table 2.Unidimensionality check of the blocks

Block Number of Cronbach Alpha Dillon- First Second
Indicators Goldstein’sp Eigenvalue Eigenvalue
TQM 7 0.936 0.949 4.862 0.525
NONFIN 7 0.927 0.945 4.377 0.557
FIN 6 0.906 0.932 4.147 0.745
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Table 3.Outer model estimation results (* p<= 0.001)

Latent Manifest ~ Outer . :
. . . Correlation Communality
variable variable  weight
TQM1 0.194 0.804 0.647*
TQM2 0.195 0.913 0.834*
TQM3 0.175 0.895 0.801*
TQM TQM4 0.134 0.832 0.693*
TQM5 0.087 0.796 0.634*
TQM6 0.200 0.850 0.724*
TQM7 0.205 0.855 0.732*
NF1 0.179 0.767 0.588*
NF2 0.216 0.903 0.815*
NF3 0.125 0.824 0.680*
NF NF4 0.140 0.799 0.639*
NF5 0.212 0.929 0.864*
NF6 0.196 0.891 0.794*
NF7 0.182 0.722 0.522*
F1 0.224 0.823 0.677*
F2 0.245 0.949 0.902*
Ep F3 0.196 0.782 0.612*
F4 0.194 0.878 0.771*
F5 0.172 0.822 0.675*
F6 0.161 0.686 0.470*
4.2.3 Inner model estimation explain approximately 63 percent of the variation i
As shown in Figure 2, four main hypotheses weréetes financial performance. Since the t value is 0.48%
for this model. Estimation results for the innerdebare second hypothesis (H2) is rejected. This indicatest
provided in Table 4. TQM does not have a direct influence on financial

performance. For the third hypothesis (H3), t value
(7.258) is significant at the 0.01 levels, indiogtithat
non-financial performance has a strong influence on
financial performance. Similarly, TQM has a sigesfint
indirect impact on financial performance (H4). Rigut
provides the graphical representation of the stratt
model estimation results.

The first model examines the relationship between-n
financial performance and TQM. TQM explains aboait 2
percent of the variation in non-financial perforroan
TQM has a significant influence on non-financial
performance with a coefficient value of 0.539. Eeeond
model covers the second and third hypotheses.ribitel
evaluates the impact of TQM and non-financial
performance on financial performance. Accordinghe
overall model, TQM and non-financial performance

Table 4.Inner Model Results with Bootstrap Estimation

Bootstrap Estimated
Model R? P-Value Coefficients
nl=2.535+0.53§1 +1 0.2915 0.0001 0.533
0.6312 (for€l) 0.048 (forg1)
n2 =0.588 + 0.05@1 + 0.765n1 +¢1 | 0.6300 0.0000 (fom1) 0.760 (forn1)
0.0000
n2 =2.528 + 0.05@1 + 0.41%1 +1 0.6300 (for indirect effect o€1)
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Figure 4. Path Model

After the parameter estimation, bootstrapping wasdiad

to confirm the robustness of our findings. 1000tstap
samples are built by re-sampling with replacemeoinf
the original sample. In the last column of Table 3
summary results for bootstrapping are provided. The
bootstrap estimated coefficients of inner model &ey
close to the ones estimated using PLS.

5. Conclusions

In this study, it is shown that TQM practices dd have
direct influence on financial performance in thaltiecare
sector. However, by considering the indirect radbteugh
non-financial performance, it is also shown thatMQ
practices have a positive influence on financial
performance. Lack of observable direct relationship
between financial performance and TQM practices may
lead to a sub-optimal resource allocation towardligu
practices. However, the interviews/data showed that
hospital management recognize the importance ditgua
management by investing substantial resources in
adapting and implementing TQM programs to improve
performance.

On the other hand, none of the hospitals in theptam
have a quality department indicating that they matybe

fully recognizant of the impact of TQM practices on
financial performance. The index scores for TQM
practices, non-financial performance and financial
performance are calculated as the weighted aveofge
their manifest variables. Then, the index scoresTi@M
practices, non-financial performance and financial
performance were found as 39.94, 58.65 and 57.22,
respectively. The lowest index value for TQM preesi
can be attributed to “awakening” stage in the haspi
sector as described by [13].

Based on the results, the most important qualigctices
are employee relations, training, role of top mamagnt,
and data and reporting. Hence, companies shouldasfo
on developing formal reward and recognition systéons
encourage employee involvement, support teamwart, a
provide feedback to the employees. At the same,time
they should invest in developing their managers$utly
reap the benefits from quality implementation. In
addition, in healthcare industry, successes of TQM
applications depend on a strong leadership that ipeis
initiated by the top management. Quality improvetnen
plans proposed by several experts emphasize phntlaei
commitment of top management. The top management
determines an appropriate organization culturejonjs
and quality policy. Managers of healthcare orgaiors
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should determine objectives, and set specific naasel
goals to satisfy customer expectations and imptheé
organizations’ performance. In order to increasepnefit

and revenue, and to reduce cost of quality, hdspita
managers must convey their priorities and expemtatto
their employees. Managers will require informatitm
create business intelligence which necessitatesa dat
collection and analysis of current processes astbmer
needs. Moreover, data provides inspection, variess
results and verification records. Data can alsased to
analyze the process using various types of stisti
process control tools such as control charts, Batedrts,
cause and effect diagrams, check sheet, histograms,
scatter diagram, and so on. These traditional tyutdbls

are very useful in monitoring and measuring progjeasd
performance.

If TQM plan is implemented properly, it produces a
variety of benefits such as understanding custdmers
needs, improved customer satisfaction, improveelrial
communication, better problem solving, fewer errarsd

so on. The success of TQM increases when it Enebetd

to the entire company. This enables the reformaifahe
corporate culture and the permeation of the nevinbas
philosophy into every facet of organization. The
philosophy of doing things right must be implemente
with enthusiasm and commitment throughout the
organization- from top to bottom and the little pste
forward (called “Kaizen” by the Japanese) must be
viewed as “a race without a finish”. Consequently,
effective use of TQM is a valuable asset in a camgsa
resource portfolio. It can produce important corijwet
capabilities and be a source of competitive adygnta

In this study some several limitations and hence
opportunities for further research exist. Firsmpée size

is barely sufficient and needs to be increased.sEmple
size of 50 posed some estimation problems withrcetga
degrees of freedom in the operationalization precgfs
total quality management block and testing the path
model. Therefore, summated scales were used fdr eac
component of TQM. The sample size should be inegtas
in the future by extending the data collection efft
several largest cities in Turkey. Second, only scfdje
evaluations of the hospitals’ top managers wereleyegd

in the study, and objective performance indicasirsuld
also be employed. Finally, other estimation methsdsh

as nonlinear neural networks, can provide additiona
insights in the future.
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Appendix

Quality Practices in Hospital Supply Chain

Role of Top Management and Quality Policy.
Training of employees.

Product / Service Design.

Supplier Quality Management.

Process Management/Operating Procedures.
Quality Data and Reporting.

Employee Relations.

No gk wdhpE

Non-Financial Performance.

Service quality as perceived by customers.
Market share gain over the last three years.
Reputation among major customer segments.
Capacity to develop a unique competitive profile.
New product/service development.

Market development.

Market Orientation.

No GOk wDdNE

Financial Performance.

Revenue growth over the last three years.
Net profits.

Return on investment.

Profit to revenue ratio.

Cash flow from operations.

Share of net patient revenue.
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