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Abstract  
Lean management with organizational commitment of employees is recognized to 
improve hospital service operations. This research explores the extent to which lean 
management practices are adopted by hospitals in Thailand. The purpose of this paper is 
to investigate lean practices and organizational commitment affecting operational 
performance in hospitals. Data was collected from the hospital implemented lean projects 
in Thailand. Questionnaire survey was used to collect the data. Factor analysis and 
multiple regression analysis were conducted to examine the relationship between lean 
practices, organizational commitment and operational performance. The results of this 
study highlight the importance of human resource management, a focus on patient flow 
and social capital as the critical resources of operational performance in healthcare 
setting. The results also provide practitioners with guidelines in implementing lean more 
efficiently and effectively for enhancing their capability and competitiveness. 
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Introduction  
Hospitals are facing the challenges of tremendously increasing cost and increased quality 
required from the patients. This raised an urgent issue of enhancing service capabilities 
cost and efficiency. To gain higher competitive advantage, hospitals attempt to adopt 
many quality initiatives such as lean and/or Six Sigma to improve their operational 
performance. Implementing such management concept efficiently and effectively would 
ultimately help in delivering the highest value to patients (George, 2003, Womack et al. 
2005).  These calls for answer to the questions related to ‘what’ and ‘how’ management 
practices should be implemented to improve the overall hospital performance.  
 Lean management, originated from Toyota Production System, is one of the latest 
management concepts that gain much attention from manufacturing to service industry. 
Recently, hospitals in many countries ranging from those in developed countries, e.g., 
United Kingdom, the United States, Canada to emerging economies countries, e.g. 
Thailand have adopted lean management to eliminate waste and to create value of service 
delivered to the end customers. 
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 Thus, it is crucial that the hospitals understand impact of practices of lean practices 
together with appropriate resource to the operational performance. Although 
implementation of lean in hospitals in Thailand is at growing stage, there appears to be 
little number of empirical research that investigated lean practices and organizational 
commitment in the context of healthcare setting which becomes apparently important. 
This paper contributes to a growing body of research into lean implementation within 
healthcare sector by demonstrating an Asian perspective in healthcare service service 
providers. This paper is organized as follows. The following section presents literature 
review of lean practices in hospitals, organizational commitment and operational 
performance. In Section 3, the research methodology is described. Research findings are 
discussed in Section 4. In the last section, the conclusion and future research are provided. 
 
Literature Review 
In this section, we present relevant literature on lean practices in hospitals, organizational 
commitment, and operational performance. 
 
Lean Practices in Hospitals 
Bernstein (2008) studied lean practices in hospital, which included on patient flow, value-
stream mapping and kaizen events. Min et al. (2012) investigated the extent of lean 
implementation in US hospitals in four dimensions involving patient focus, standardized 
work, seamless and coordinated work flow, and continuous improvement culture. It is 
important to note that these four dimensions are similar to four bundles in manufacturing 
sector. Patient flow and workflow can be considered with JIT in manufacturing. 
Continuous improvement culture would represent TQM and HRM dimension in 
manufacturing. Punnakitkashem (2012) proposed 21 lean practices in healthcare setting 
as follows: Lot size reduction, JIT/Continuous flow/ Seamless and coordinated work flow 
Pull system/Kanban, Cycle time reduction, Quick changeover  techniques, Removing 
bottleneck, Preventive maintenance, Safety improvement program, Planning and 
Scheduling strategies, New process equipment/technologies, Competitive benchmarking, 
Quality management program, Continuous improvement programs, Kaizen event, Total 
quality management, Self-directed work teams, Flexible, cross-functional workforce, 
Value stream mapping, Patient focus, Patient flow,  Standardized work, and Continuous 
improvement culture. 
 
Organizational Commitment 
Literature review on organizational commitment affecting operational performance was 
conducted. Three main factors of organizational commitment affecting operational 
performance are human capital, organizational capital and social capital (Ataseven et al. 
2014). Human capital is “the knowledge, skills, and abilities residing with and utilized by 
individuals” (Subramaniam and Youndt 2005). It is very crucial to have employee 
involvement to the organization. The success of the implementation of the new program 
depends upon how employees perceive, accept and communicate the new practices in 
organization.  Human capital is considered important when organizations introduce the 
new program.  
 Subramaniam and Youndt (2005) stated that organizational capital is “the 
institutionalized knowledge and codified experience residing within and utilized through 
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databases, patents, manuals, structures, systems, and processes”.  Organizational capital 
is one of the crucial factors that drive the success of any initiative or implementation in 
organizations. When the lean project is implemented; it is required to standardize the 
process and to have documentation (Ataseven et al. 2014).  
 Social capital includes integration of tacit and explicit knowledge to enhance the 
employee capabilities through communications, interactions, and collaborations. 
Knowledge dissemination occurs when employees interacted with each other through 
various forms in their networks. Knowledge dissemination in the organization can be 
improved with appropriate social capital. The use of information could potentially 
improve products and processes and enhances understanding of patients’ needs (Bendoly 
et al. 2007, Ataseven et al. 2014).  
 
 
Hospital Operational Performance 
 The success of lean is typically measured by operational performance. The term of 
internal process is used interchangeably with operational performance in some studies. 
Operational performance reflects the performance of internal operations of the company 
in terms of cost and waste reduction, product quality improvement, delivery performance, 
flexibility and productivity improvement (Jeyaraman and Teo, 2010). The success of lean 
directly benefits the internal operations process. The success of lean implementation 
directly benefit to operational performance.  
 Hospitals could gain benefits from lean implementation including cost saving, time 
saving and timeliness of service, productivity improvement, and quality enhancement 
(Graban 2009, Mazzocato et al 2010). Womack et al. (2005) reported positive impact on 
productivity, cost, quality, and timely delivered service after having implementing lean 
management in the hospitals in the United States. Graban (2009) reported the successful 
lean projects improve patients care by reducing errors, decreased cost, reduced waiting 
time, improved interdepartmental interaction and increase employee satisfaction. 
DelliFraine et al. (2010) mentioned an impact of lean implementation on clinical outcome, 
processes of care and financial performance of health care service organizations.  
 Min et al. (2012) examined the impact of lean implementation to the hospital 
performance in term of quality and efficiency. The first measure was quality measures, 
which related to process quality measure, outcome quality measures, and perceived 
quality measure. Outcome quality measures were represented by risk-adjusted in hospital 
mortality and risk-adjusted readmission rate. Perceived quality measure was represented 
by patient satisfaction. The second measure is efficiency measure comprised of ratio of 
observed cost to adjusted expected cost.  
 From a review of literature, we identify operational performance of health care 
organizations impacted from lean implementation. Operational performance can be 
summarized into five categories including speed, cost, overall productivity, quality, and 
customer satisfaction (Graban 2009). Brief summary of the impact from lean 
implementation is presented below. 
 “speed” -  hospitals benefited from reducing waiting time (Womack et al. 2005, 
Kollberg et al. 2006, Graban 2009), improved delivery of outpatients service (Laganga 
2011). 
 “cost” - most hospitals reported reduced cost after implementing lean concept  
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(Graban 2009). ThedaCare Inc. reported $10 million/year in cost saving (Womack et al. 
2005).  
 “productivity” - literature reported improved patient access through flow 
improvement (22), enhanced productivity (Mazzocato 2010) after lean implementation. 
 “quality” - hospitals benefits from quality improvement through error reductions 
(Graban 2009, Mazzocato 2010), mortality reduction (Mazzocato 2010),  defect reduction, 
clinical and service quality (Womack 2005), better clinical outcome, improved processes 
of care (DelliFraine et al. 2010).  
  “customer satisfaction” - Not only lean helps to increase staff satisfaction, but also 
increased patient satisfaction (Samson and Terziovski 2005, Mazzocato 2010, 23) 
 
 After reviewing literature on lean practices, organizational commitment 
contributing to operational performance explained earlier, the research question was 
established and examined: 
 Is there any significant relationship between lean practices, organizational 
commitment to operational performance? 
 
Research Methodology 
The research methodology used to examine the relationship between lean practices, 

organizational commitment and operational performance in healthcare setting is described in 
this section. 
 
Survey Instrument and Data Collection  
Based on the literature review described in the previous section, 22 items of lean 
practices and 11 organizational commitment were determined from literature. This study 
modified pre-test scales from past studies to ensure their validity and reliability. Based on 
the literature review addressed in the previous section, the questionnaire was developed. 
The questionnaire consisted of four sections in order to covering objectives of the 
research including demographic factors, lean practices, organizational commitment and 
operational performance. The survey consisted of 22 items for lean practices and 11 items 
for organizational commitment. These measures were derived from several criteria, 
which have been used in previous studies. Two academic and one practitioner helped in 
refining the survey instrument for this study. A five-point Likert scale was used to ask 
respondents for scoring (items) ranging from 1 = strongly disagree to 5 = strongly agree.  
Operational performance in hospitals includes items for speed (Quick deliver compared 
with competitors), cost, overall productivity, quality, and overall customer satisfactions. 
The pilot test was conducted with 30 respondents from participants in lean project in one 
hospital to ensure that the survey instruments are easy to understand by the respondents. 
Modification of the questions was done upon the experts’ advice.  
 Considering the purpose of the exploratory study, the purposive sampling method 
was used to collect data. The questionnaire was sent to representative in quality 
management department in the hospital located in the Southern part of Thailand. The 
hospital is selected as this hospital is the pioneers adopting and implementing lean 
concepts in Thailand. This hospital are one of hospitals joined the first “Demonstration 
Project for Lean Application in Healthcare Industry” in 2008. Therefore, the hospital has 
adopted and widely diffused lean concepts through every department in hospital. Given 
that lean project managers and operators generally have clear understanding of lean 
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practices, organizational commitment and operational performance, experienced lean 
project managers or operators working in this hospital were the target respondents. The 
questionnaire was sent to quality management department. Quality management 
representatives distributed the questionnaire to the lean project managers of those 
projects conducted in year of 2009.  A survey was conducted among the lean project 
managers or operators of each project conducted in 2009 in the hospital in Southern part 
of Thailand. The total number of project conducted in 2009 is 132 projects. A total of 82 
completed survey questionnaires were received from the quality management department 
in 2013, implying a 62.12 percent response rate. The number of satisfactorily completed 
questionnaires returned was 78.  
 With regard to respondents’ profile, the majority of respondents worked in the 
hospital for more than twenty years but less than thirty years. The average number of year 
the respondents worked in this hospital is 24 years. The minimum number of number of 
year the respondents worked in this hospital is 1 and the maximum number of year the 
respondents worked in this hospital is 35. The average duration that the respondents 
involved with lean project in this hospital is 5 years. The average number of lean projects 
the respondents had involved with in this hospital is 3.7 projects. In the other words, most 
of respondents had experienced with 3-5 lean projects implementation. 
 
Reliability and Validity of the Survey Instrument 
Both validity and reliability tests were conducted in order to comprehend the survey 
instrument. The Item-Objective Congruence used to measure the validity of questionnaire 
(Rovinelli and Hambleton, 1977). IOC is the process where content experts 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 greater than 0.75 is considered 
valid, the items which IOC rate below 0.75 are required to be revised.IOC forms were 
sent out for experts to evaluate the validity. The IOC index of all items are higher than 
0.75, represented the high validity of survey instrument.  
 The constructs were empirically validated by using reliability analysis (Cronbach’s 
alpha) and principal components analysis with varimax rotation. In the other words, 
exploratory factor analysis with principle component analysis was conducted to 
investigate the uni-dimensionality of the scales. All items were entered principle 
component analysis (PCA), then varimax rotation was used to extract orthogonal 
components. The results of a subsequent factor analysis after items removal are shown in 
Table 1 and Table 2. Factor loadings of items within each scale were above 0.3, 
providing support for the validity of measuring the latent variables using the respective 
sets of indicators.  
 Reliability analysis was conducted by examining the value of Cronbach’s alpha to 
test instruments’ reliability. The internal consistency of measures used in this study is 
verified by considering Cronbach alpha. The rule of thumb for Cronbach’s alpha is that a 
value greater than 0.9 means the internal consistency is excellent. A value greater than 
0.7 is generally considered acceptable. The Cronbach’s alpha of all constructs was 
calculated to test the reliability of the scale used in the study.   
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 Table 1 shows the results of exploratory factor analysis of lean practices with the 
Varimax rotated component matrix. Table 2 display the results of exploratory factor 
analysis of organizational commitment with the Varimax rotated component matrix. All 
items loaded at more than 0.40. Values of the Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy in excess of 0.50 (Kaiser 1974; Falk and Miller 1992) indicated that 
the use of factor analysis was appropriated, and that extracted factors were distinct and 
reliable. This is reaffirmed by the fact that for each scale, Bartlett’s sphericity test for the 
null hypothesis that the correlation matrix is an identity matrix, was rejected (α = 5%).  
 From Table 1 of these lean practices, the total of four constructs are Human 
Resource Management (HRM), Patient Flow (PF), Total Quality Management (TQM), 
Standardized Work (SW). From Table 2 of the organizational commitment, the two 
constructs are Organizational Capital (OC), and Social Capital (SC). The result shows 
that the reliability coefficients were acceptable (> 0.7) for all constructs. 
 
Table 1-Principal Component Analysis of Human Resource Management (HRM), Patient Flow 
(PF), Total Quality Management (TQM), Standardized Work (SW), (Rotated Component Matrix) 
Rotated Component Matrixa 

  

Component 

HRM PF TQM SW 

ITEM9 .753     

ITEM14 .731    

ITEM16 .725    

ITEM11 .683    

ITEM3 .661    

ITEM1 .627    

ITEM13 .504    

ITEM7 .495     

ITEM20   .797   

ITEM6 
 .748   

ITEM18  .741   

ITEM22  .709   

ITEM19  .701   

ITEM10  .664   

ITEM12  .499   
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ITEM21  .434   

ITEM5    .792   

ITEM4    .725   

ITEM8    .676   

ITEM17     .617   

ITEM15    .719 

ITEM2    .661 

 Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization. 
Note: Human Resource Management (HRM), Patient Flow (PF), Total Quality Management 
(TQM), Standardized Work (SW) 
 
Table 2-Principal Component Analysis of Organizational Capital (OC),Social Capital (SC), 
(Rotated Component Matrix) 
 

Rotated Component Matrixa 

  

Component 

OC SC 
ITEM33 .831   
ITEM30 .801 

 
ITEM28 .776   
ITEM26 

.751  

ITEM23 .640  
ITEM24 .608  
ITEM29 .588  
ITEM27 .566  

ITEM32   .808 
ITEM31 

 .737 

ITEM25  .702 

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization. 
Note: Organizational Capital (OC),Social Capital (SC) 
 

 
 
 
 



 8

Data Analysis 
The obtained data were analyzed with SPSS for Window 17.0 software. Data were tested 
by using statistical inference; the correlation analysis and multiple regression analysis 
were conducted to investigate relationship between lean practices, organizational 

commitment and operational performance in healthcare setting. 

Findings and Discussion 
This section presents the results of the analysis.  
 
Correlation 
Correlations between lean practices, organizational commitment and operational 
performance are examined. Table 3 shows the bivariate correlation of the dependent and 
independent variable factors. There is relationship between operational performance and 
factors. This indicated that the hospitals are advanced in their practices on some factors 
tend to be more advanced on others. Considering correlation among independent 
variables, there is some relationship between factors. However, there is a high correlation 
(r = 0.702) between human resource management factor and organizational capital factors. 
These two factors are highly related to each other. To prevent multicollinearity, we 
decide to drop organizational capital factor for further multiple linear regression analysis. 
 

Table 3-Correlation matrix between variables for the whole sample  
Correlations 

  OP HRM PF TQM SW OC SC 
OP 1.000 .485 .324 .074 .055 .582 .176 
HRM .485 1.000 .160 -.098 .012 .702 -.204 
PF .324 .160 1.000 .270 -.005 .278 .257 
TQM .074 -.098 .270 1.000 .006 .306 .555 
SW .055 .012 -.005 .006 1.000 .004 .219 
OC .582 .702 .278 .306 .004 1.000 -.020 

SC 
.176 -.204 .257 .555 .219 -.020 1.000 

 
The Relationships between Lean Practices, Organizational Commitment and Operational 
Performance in Hospitals 
 The relationship between lean practices, organizational commitment and 
operational performance were analyzed by using multiple regression analysis. The 
multiple regression model was statistically significant (significant level = 0.05), 34.9 % 
of variation in data explained by the model. This model fit is satisfactory. The F value 
was 7.716 and p value was .000 indicated that the lean practices and organizational 
commitment have positive influence on the operational performance. Table 3 shows the 
result of the multiple regression of all lean practices and organizational commitment 
regressed on the dependent variable operational performance.  
 Table 4 displays the multiple regression of all lean practices, organizational 
commitment regressed on operational performance. Factors contributed to success of lean 
implementation are presented. According to Table 4, the equation of this study as below:  
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Operational performance = -0.018 + 0.514 human resource management + 0.221 patient 
flow + 0.297 social capital 
 
at significant level 0.1. 
Results demonstrated that human resource management, patient flow, social capital have 
significant relationship with operational performance. 
 
 

Table 4-Multiple regression analysis on operational performance 
Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 
Error Beta 

1 (Constant) 
-.018 .096   -.191 .849 

HRM .514 .102 .502 5.025 .000 

PF .221 .117 .195 1.899 .062 

TQM -.093 .131 -.083 -.710 .480 

SW -.010 .099 -.010 -.106 .916 

SC .297 .132 .277 2.261 .027 

R = .591,  R-Sq = .349,   Adjusted R-Sq= .304,   F = 7.716,  Sig. = .000 

a. Dependent Variable: OP 
 

 The relationship between lean practices in hospital with related to human resource 
management,  patient flow, total quality management and standardized work together 
with organizational commitment in term of social capital and operational performance are 
demonstrated in Table 4. This model exhibited significant relationship between human 
resource management, patient flow and social capital to operational performance. Among 
these five enabling factors, results suggested that human resource management strongly 
contributed to operational performance in hospital. It was followed by social capital and 
patient flow, respectively. This implied that human resource is the most important lean 
practices bundle to operational performance of the lean project in healthcare setting. 
Given that frontline staff contacts directly with patients, they understand the requirement 
and needs of patients. It is important to have frontline staff participating in the design and 
implementation process. Moreover, results also show employees should receive 
appropriate training to perform multiple tasks is important for success lean project 
implementation.  
 
Conclusion 
The paper reviewed and identified lean practices, organizational commitment and 
operational performance in hospitals. The aim of this paper is to examine the relationship 
between these lean practices and organizational commitment on operational performance 
in the hospital in Thailand. Dataset collected during 2013 was analyzed by using factor 
analysis and multiple linear regression. Results suggest that there are four bundles of lean 
practice in healthcare. These four bundles are human resource management, patient flow, 
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total quality management, and standardized work. There are two bundles of 
organizational commitments including organizational capital and social capital. The key 
statistical finding suggested that there is a significant relationship between human 
resource management, patient flow and social capital to operational performance. In 
summary, this study helped in broadening the literature related to lean practices, 
resources, and implementation in a particular context of healthcare. The results provide 
managerial implications particularly for Thai hospitals intended to implement lean for 
pursuing higher competitive. 
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