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Aim: Lean is a set of operating philosophies and methods that help create maximum value for patients by reducing waste and waits. It emphasizes
the consideration of the customer’s needs, employee involvement, and continuous improvement. The aim of this study was of factors affecting
lean management in public hospitals in Kohgiluyeh and Boyerahmad and Bushehr provinces. Materials and Methods: This research was
descriptive correlation study. The questionnaire was used to collect the data. Factor analysis and multiple regression analysis were conducted to
understand the relationship between these factors and lean implementation success. With using 60 questions questionnaire, the content validity
ofthe method developed by the researchers and expert judgment and Cronbach’s alpha and test-retest reliability of the method was investigated,
and the opinions of 500 primary health-care practitioners were collected. Then, a two-stage exploratory and confirmatory factor analysis and
structural equation modeling with the use of statistical software SPSS for Window 17.0 software (SPSS Inc.,lllinois,USA) (Leland Stanford
Junior University) and AMOS 20 carried out to review and modify the conceptual model. Results: Exploratory factor analysis identified five
factors of human, technology, management, processes, and relational that explains 58.5% of the total variance. Confirmatory factor analysis
also showed that among identified factors, technology factor with 0.953 coefficient has greatest impact and management factor with 0.615
coefficient has the lowest impact on the pattern of lean management in public hospitals to improve the quality of services. Conclusions: The
factors affecting the deployment of lean management in public hospitals and appropriate strategy for using the lean management to improve
the delivery of primary health care and reduce waste. The results represent guidelines for using effective implementation of lean management
to increase efficiency and ability to compete in the global market offers.
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INTRODUCTION reduced overtime of employees, mistakes and accidents,
reduced patient care period, patient recovery, reduce workload,
increased employee satisfaction, reduced distances, and creation
of a calmer and more orderly working environment.”” Although
health sector followed the lean services later, this thinking has

The implementation of lean management in health care
could guide health-care organizations in the improvement of
performances and outcomes, lower costs, and increased patients
and employees’ satisfaction.[! Improvements and elopements

resulting from the application of lean healthcare include reduced e T oo T T sl
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reduced costs, increased quality of services and patient safety,
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been expanded in the recent years in many medical centers,
and it could create significant improvements in providing
high-quality services to patients and reducing costs and
damages by reducing losses and wastes. This has been achieved
by promoting appropriate culture and continuous improvement.
This methodology lean is a methodology that tries to reduce
or eliminate cost, defects, faults, inventory, space, lead times,
waste and also attempts to improve and increase productivity,
customer satisfaction (downstream customer, employees, and
suppliers), profit, on-time delivery, capacity, quality, customer
responsiveness, and cash flow. Many unknown problems and
defects exist in an organization, lean methodology helps to
show those problems and to create a way for improvement.
The baseline of lean philosophy is changing the culture from
traditional thinking to lean thinking. Comprehensive literature
review on critical factors affecting the success of implementing
lean concepts was conducted, an excellent leadership and the
management is one of the crucial factors that drive the success of
lean implementation.?! Implementing lean requires the effective
top-down communication to provide the employee with clear
objectives and consistent mission statements.*! Rather than
working individually, successful lean implementation required
cross-functional teamwork of all employees in the organization.
Brainstorming and frequent communication are typically
considered important ingredients of successful implementation
of various improvement initiatives;’>* Hence, it is important
that organization pays attention to communication both
regarding vertical and horizontal communication. Financial
capacity is a critical success factor in the determination of
any successful projects. Implementing the lean initiative
needs some significant investment of company in developing
resources, training materials, statistical software licensing
purchase, seeking consultation advice, rewards and recognition
systems and others to cultivate and sustains the culture.l®!
The importance of financial capability toward the success of
lean implementation can be considered regarding reward and
compensation, and infrastructure!® considering the high
degree of customer contact in services and employees play
important roles in delivering valued service to customers. The
highly skilled labors of the organization are important to ensure
company growth and success.? Hence, it is necessary that
service company pays more attention to skills and training for
an employee to achieve the goal of lean implementation. With
this regards, three dimensions, about the skills and training,
include employee sufficiency, employee training, and employee
learning. Organizations have little chance of successfully
implementing lean unless paying attention to culture.’® Stated
that the creation of supportive organizational culture is an

Table 1: Kaiser-Meyer-Olkin and Bartlett’s test

Kaiser-Meyer-Olkin measure of sampling adequacy 0.885
Bartlett’s test of sphericity
Approximation y* 30,333.814
df 1770
Significant 0.000

essential platform for the implementation of the lean concept.
Antony and Banuelas®! agreed that successful implementation
required adjustments of organizational culture and changes in
employee attitude.””” Mentioned that collaboration is required
to achieve and sustain the success of lean implementation!®!"’
considered critical success factors for lean adoption, toward
the cultural implications. Overall, it is imperative that the
organization considers important aspects of cultural factor,
including openness, collaboration, receptivity, and data sharing.

In this study, to develop an initial and conceptual model of
research, the related literature and research at home and abroad
were reviewed, and the success key factors of lean management
and its challenges and lean management techniques and tools
that can be used in the field of services, especially hospitals,
were identified.

MareriaLs AND METHODS

This was a correlation descriptive study. The study population
included all employees of public hospitals in Kohgiluyeh
and Boyerahmad and Bushehr provinces. Using single-stage
random cluster sampling, 500 of people were selected
among population of the study. Among all public hospitals
of Kohgiluyeh and Boyerahmad and Bushehr provinces,
ten hospitals were selected randomly, and questionnaires
were delivered to staff of these hospitals to respond to
them. To collect data, a researcher-made questionnaire
was used that contains 60 items and 7 subscales (human
dimension, technology dimension, management dimension,
improved quality dimension, process management dimension,
communicative dimension, and structural dimension).
Responses were scored based on five choice Likert scale
from very low (0), low (1), moderate (2), high (3), and
very high (4). The questionnaire was developed based on
the research objective and its theoretical framework. After
developing the questions and their subscales, questionnaire
was delivered to three experts in the field of lean management
to investigate its content validity. Content validity of the
questionnaire was approved by three experts after reviewing.
The Item-Objective Congruence ( IOC) used to measure the
validity of questionnaire is the process where content expert’s
rate individual items on the degree to which they do or not do
measure specific objectives listed by the test developer. The
context experts will evaluate each item by giving the rating of
1 (mean clearly measure); -1 (mean clearly not measuring); or
0 (mean degree to which it measure the content area is unclear).
The IOC form of this study was presented to three experts to
evaluate. The items which IOC rate >0.75 are considered valid
and the items which IOC rate <0.75 are required to be revised.
IOC forms were sent out for experts to evaluate the validity.
The IOC index of all constructs, which include leadership and
management, communication, financial capability, skills and
expertise, organizational culture, and lean implementation
success, is higher than 0.75, represented the high validity
of survey instrument. After confirming the validity of the
questionnaire, to determine construct validity, exploratory
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factor analysis was used. To implement exploratory factor
analysis, the quality of the correlation matrix of questions
and the content sampling capability of the questionnaire were
evaluated. Kaiser-Meyer-Olkin coefficient was equal to 0.88,
which implies that the information contained in the data matrix
is significant and the sample size is satisfactory [Table 1].

Based on the results of exploratory factor analysis using
principal components analysis method and varimax rotation,
six factors with eigenvalues >1 were extracted explaining
64.54% of the total variance explained of scale. Confirmed
factors in terms of variance percentage of eigenvalue
include, respectively, human dimension, technology
dimension, management dimension, improved quality
dimension, process dimension, communicative dimension,
and structural dimension. These findings confirmed the
construct validity of the management model dimensions of
theb questionnaire. In addition, to examine the reliability of
this instrument, Cronbach’s alpha coefficient was obtained as
follows: reliability of coefficient of human criterion (0.86),
technology criterion (0.89), management criterion (0.92),
process criterion (0.86), communicative criterion (0.88), and
structural criterion (0.80). The total reliability of the instrument
was obtained 0.95 using the split-half method.

ResuLts

Five hundred participants participated in this study of which
50.2% were female and the rest were male. About 49.2% were
between 41 and 50 years old. Nearly 25.2% of the participants
had graduate studies, and organizational position and 37.8% of
them had undergraduate studies. After the factor analysis and
varimax rotation, six factors were identified. Table 2 shows
the total amount of explained variances by these six factors.
Table 2 shows the eigenvalues and the variance associated with
the factors. Eigenvalues for each factor are a proportion of the
variance of total variables which are explained by that factor.
Based on Table 3 results, research items are divided into six
factors that the first factor explains 19.54% of the variance,
the sixth factor explains just 6.46% of the variance, and in
total, these six factors explain 58.57% of the variance. As can
be seen in Table 3, the management factor had the highest
response with an average of 32.53 and standard deviation of
7.011, and the process factor had the lowest response with an
average of 13.34 and standard deviation of 5.13.

Correlations between critical factors are examined. Table 4
shows the bivariate correlation between the five independent
variable factors. There is some relationship between factors.
The correlation coefficients were generally between 0.3 and
0.4 and all factors seem to be related to the other factors. This
indicated that firms which are advanced in their practices on
some factors tend to be more advanced on others.

The relationship between critical success factors and lean
implementation success was analyzed using multiple regression
analysis. The multiple regression model was statistically
significant (significant level = 0.05). The F value was 32.51 and
P<0.001 indicated that the critical success factors have a positive
influence on the success of lean implementation. Table 4 shows
the result of the multiple regression of all six critical factors
regressed on the dependent variable lean implementation success.

Table 5 displays the multiple regression of all six critical success
factors regressed on the success of lean implementation. Factors
contributed to the success of lean implementation are presented.
Results revealed that human criterion, technology criterion,
management criterion, process criterion, communicative
criterion, and structural criterion have a significant relationship
with the success of lean implementation.

Table 6 as the results of fi tting the model. The set of fitting
indices shows that these data are fit for fit, so they have the

TECHNOLOG
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STRUCTURAL
/818
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Managment

MANAGMENT CONTACT
1615 /830

PROCESS
1925

Figure 1: The final model of lean management to improving quality of
public hospitals

Table 2: The variance explained by the six factors of lean management model

Initial eigenvalues

Extraction sums of squared loadings

Rotation sums of squared loadings

Total Percentage ~ Cumulative (%) Total Percentage ~ Cumulative (%) Total Percentage ~ Cumulative (%)
of variance of variance of variance
1 21.492 35.820 35.820 21.492 35.820 35.820 11.723 19.539 19.539
2 6.021 10.035 45.855 6.021 10.035 45.855 6.252 10.419 29.958
3 3.160 5.266 51.121 3.160 5.266 51.121 4770 7.949 37.907
4 2.464 4.107 55.228 2.464 4.107 55228 4275 7.125 45.033
5 2.196 3.660 58.888 2.196 3.660 58.888 4.245 7.075 52.107
6 1.822 3.036 61.924 1.822 3.036 61.924 3.880 6.467 58.574
128 International Archives of Health Sciences | Volume 5 | Issue 4 | October-December 2018 -
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ability to measure this structure in Figure 1, indicating fit
appropriate for this model, which has been approved.

Although Figure 1 in the approved model of lean management
for improving the quality of service of government hospitals, it
has been determined that the technology factor has the highest
regression weight in the overall model, which indicates its
importance in forming the model. After the technology factor,
the highest weight belongs to the process, contact, structural
factors, human, and management factors, respectively.

Discussion

The paper reviewed and identified critical factors enabling to
the success of lean implementation in service operations and
six critical success factors were identified including human,
technology, management, process dimension, communicative,
and structural dimension.

The aim of this paper was to examine these critical success
factors and the success of lean implementation in Kohgiluyeh and
Boyerahmad and Bushehr provinces. Dataset collected during
2016 was analyzed using multiple linear regression. The key
statistical finding suggested that there is a significant relationship
between some factors to the success of lean implementation.

These critical success factors included leadership and
management, human, technology, process dimension,
communicative, and structural. In summary, this study helped
in broadening the literature related to critical success factors
in a particular context of general hospitals.

In this study, after exploratory analysis to review the fitness of
the conceptual model with the collected data, the confirmatory

Table 3: Average of lean management factors after
exploratory factor analysis

Factors At least At most Average SD

Human 9 25 18.418 3.977
Technology 13 39 28.290 4.567
Management 15 50 32.534 7.011
Process 5 20 13.340 5.130
Communication 11 40 27.108 5.130
Structural 8 32 21.162 3.761

SD: Standard deviation

factor analysis was used. Proposed model of research has been
fitted in all aspects of fitness. This means that the data and
experimental model are consistent with each other and the data
support the experimental model. Finally, the results show that
of the seven factors identified in lean management model, the
technology factor with a coefficient of 0.953 has the highest
impact, and the management factor with a coefficient of 0.615
has the lowest impact lean management model. Therefore, it
can be said that the findings of this study are in line with.[''-1¢!
All these researchers found that lean management improves
service quality, and in their review, they more study human
and contact dimensions of lean management. About the impact
of technology factor in lean management model, we can refer
to Ker et al., study.l'” The result of their research highlighted
the impact of lean technology factor in the improvement of
hospitals service quality and waste reduction and by selection
of digital scanning technology showed a significant reduction
in time processes. About the impact of management factor on
the improvement of the quality of public hospital services,!'s2"
emphasized the importance of management factor and its
impact on improving the quality. These researchers concluded
that the increase in the relationship among employees and
the relationship between employees and management would
be the benefits of lean implementation. Clear and effective
relationship as one of the success factors in the application of
lean management in the service sector is helpful for providing
staff feedback for the manager to improve the quality.

CONCLUSIONS

Finally, the findings showed that there is a positive and
significant relationship between lean process and structural
factors with the improvement of quality, and two factors of
process and structure have a direct impact on the improvement
of quality. In this regard,? also emphasized the changes in
the processes and structures for easier understanding of them
which will motivate employees and improve the quality.
Sarkar?!l stated that identifying the processes in the service
sector is very hard because they are not as obvious as processes
in the manufacturing sector. Moreover, because of size and
complexity, it is difficult for organizations to deal with processes
to minimize waste. Therefore, processes must be registered
consistently to keep track of performance. According to what
was said above, lean management is a very important concept

Table 4: Correlation matrix between variables for the whole sample (n=500)

Components Human Technology Management Process Contact Structural
Human 1 —0.58** 0.54%* —0.58** —0.48%* 0.41%*
Technology 0.58%%* 1 0.63%* 0.61%* 0.66%* 0.57%%*
Management 0.58%%* 0.86** 1 0.53%* 0.72%%* 0.57%%*
Process 0.61%* 0.72%* 0.58%* 1 0.61%* 0.72%*
Communication 0.58%* 0.60%* 0.49%* 0.60%* 1 0.60%*
Structural 0.66%* —0.57%* 0.58%* 0.54%* 0.57%* 1

**The relationship between critical success factors and lean implementation success were analyzed by using multiple regression analysis. The multiple
regression model was statistically significant (significant level = 0.05 and indicated that the critical success factors have positive influence on the success of lean
implementation. Table 4 shows the result of the multiple regression of all six critical factors regressed on the dependent variable lean implementation success
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Table 5: Multiple regression analysis on lean
implementation success

Variables Lean implementation success
Unstandardized Standardized t Significant
coefficients coefficients
(beta)

Constant 8.250 0.162 5.740 0.000
Human 0.305 0.230 3.240 0.001
Technology 0.020 0.127 0.406 0.654
Management 0.123 0.130 2.323 0.012
Process -0.005 -0.400 -0.097 0.934
Contact 0.243 0.237 7.540 0.000
Structural 0.204 0.213 4.650 0.000

R=0.551, R*=0.304, Adjusted R?=0.295, F=32.517, Significant=0.000

Table 6: Model fitting indexes

NFI CFI PCFI RMSEA P Ve

3/728 0.000 0.074 0.983 0.42 0.978
GFI: Goodness of fit index, AGFI: Adjust goodness of fit index,

CFI: Comparative fit index, NFI: Normed fit index IFI, *: Chi-square
goodness of fit, RMSEA: Root mean square error of approximation

because it requires broad understanding, high commitment,
and depth analysis of the problem. In the long term, many
organizations used lean to improve quality, reduce costs, and
provide faster service. To be successful in the application of lean
management in public hospitals, the existence of a committed
manager to support the organization and participation and
commitment of all staffs is necessary. Lean management
focuses on identifying the root of the problems to prevent
their recurrence. Its success is the result of the participation of
all levels of managers and staff, organizational structures and
procedures, and the use of new technologies. Understanding
these factors before implementing lean will help to realize its
benefits and also to create a lean culture.
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