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Abstract: 
This paper investigates the lean management methodology and its applications in organizations, 

specifically in the healthcare sector.  The study focuses on analyzing three healthcare organizations, 

Odense University Hospital (Denmark), Virginia Mason Medical Centre (USA), and Mbeya Zonal 

Referral Hospital (Tanzania), seeking to reduce the cost of their daily operations via Value Stream 

Mapping, Kizen, Toyota Production System, and Total Quality Management.  The study’s research 

methodology was based on analyzing previously published articles, papers, and reports on the later 

organizations. Furthermore, we examined the cost of waiting time, the number of treated patients, the 

number of walked steps for nurses to reach patients, the number of problems faced by a hospital, and 

resources management, before and after the implementation of lean management.  The results of this 

research demonstrated a significant impact of implementing Value Stream Mapping, Kizen, Toyota 

Production System, and Total Quality Management as effective cost-reduction tools for healthcare 

organizations.  

Keywords: Lean management, Value stream mapping, Kizen, Toyota production system, Total 

quality management, Healthcare. 

JEL Classification Codes : M110 ; I150 

1. Introduction 

Healthcare systems worldwide face mounting cost pressures, driven by factors 

such as aging populations, increasing prevalence of chronic diseases, and technological 

advancements in medical treatments (World Health Organization, 2018). In many 

countries, healthcare expenditures are growing faster than GDP, raising concerns about 

long-term sustainability (OECD, 2019). For instance, in the United States, healthcare 

spending reached 17.7% of GDP in 2019, significantly higher than other high-income 

nations (Papanicolas et al., 2021). Low- and middle-income countries face additional 

challenges, including limited resources and infrastructure (Kruk et al., 2018). These cost 

pressures are exacerbated by inefficiencies in healthcare delivery, with estimates 

suggesting that 20-40% of healthcare spending may be wasted on inefficient processes 

or unnecessary care (Shrank et al., 2019). Consequently, healthcare organizations are 

increasingly seeking innovative management approaches, such as lean methodology, to 
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enhance efficiency and control costs while maintaining or improving quality of care 

(D'Andreamatteo et al., 2015). 

Lean management, originally developed in the Toyota Production System, is a 

systematic approach to eliminating waste and maximizing value in organizational 

processes (Womack and Jones, 2003). The core principles of lean management include 

identifying value from the customer's perspective, mapping the value stream, creating 

flow, establishing pull, and continuously improving processes (Toussaint and Berry, 

2013). In healthcare, these principles are adapted to focus on patient-centered care, 

streamlined workflows, and evidence-based decision-making (D'Andreamatteo et al., 

2015). Key lean tools applied in healthcare settings include value stream mapping, 5S 

(Sort, Set in order, Shine, Standardize, Sustain), and rapid improvement events or 

"kaizen" workshops (Mazzocato et al., 2010). The lean approach emphasizes respect for 

people, empowering frontline staff to identify and solve problems, and fostering a 

culture of continuous improvement (Drotz and Poksinska, 2014). By reducing non-

value-adding activities and variability in processes, lean management aims to improve 

quality, reduce waiting times, and enhance resource utilization in healthcare 

organizations (Costa and Godinho Filho, 2016). 

This study aims to investigate the effectiveness of lean management as a cost 

control tool in diverse healthcare settings through a comparative analysis of three case 

studies: Odense University Hospital (Denmark), Virginia Mason Medical Centre (USA), 

and Mbeya Zonal Referral Hospital (Tanzania). The primary objectives are to: (1) 

examine the specific lean management strategies implemented in each organization; (2) 

evaluate the impact of these strategies on cost control measures; and (3) identify 

contextual factors that influence the success or limitations of lean management in 

healthcare cost control. The significance of this research lies in its potential to bridge 

the gap between theoretical lean principles and their practical application in healthcare 

cost management across varied economic and cultural contexts. By analyzing 

organizations from high-income and low-income countries, this study offers insights 

into the adaptability and scalability of lean management approaches in healthcare. 

Furthermore, the findings may inform policy-makers and healthcare administrators on 

effective strategies for implementing lean management to address the pressing challenge 

of rising healthcare costs while maintaining or improving quality of care. This research 

contributes to the growing body of literature on healthcare management and provides a 

foundation for future studies on innovative cost control measures in healthcare 

organizations. 

This study examines lean management implementation in three diverse healthcare 

settings. Odense University Hospital (OUH) in Denmark, one of the country's largest 

hospitals, has been at the forefront of lean adoption in European healthcare since 2006 

(Dammand et al., 2014). Virginia Mason Medical Center (VMMC) in Seattle, USA, is 

renowned for its early and comprehensive adoption of lean principles, having developed 
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its own Virginia Mason Production System based on Toyota's model (Kenney, 2010). 

In contrast, Mbeya Zonal Referral Hospital (MZRH) in Tanzania represents a resource-

constrained setting in a low-income country, where lean management has been explored 

as a means to improve efficiency and quality of care despite limited resources (Ishijima 

et al., 2016). These organizations offer a spectrum of contexts: OUH operates within a 

publicly funded healthcare system in a high-income European country, VMMC 

functions in the complex, predominantly private U.S. healthcare market, and MZRH 

serves as a critical healthcare provider in a developing nation with significant resource 

limitations. By examining lean management implementation across these diverse 

settings, this study aims to provide a comprehensive understanding of its applicability 

and effectiveness as a cost control tool in varied healthcare environments 

(D'Andreamatteo et al., 2015). 

2. Literature review: 

2.1 Lean management in healthcare: principles and applications 

Lean management in healthcare has gained significant traction over the past two 

decades as a methodology to improve efficiency, quality, and patient satisfaction while 

controlling costs. Originating from Toyota's manufacturing principles, lean healthcare 

focuses on eliminating waste, improving flow, and adding value from the patient's 

perspective (Womack and Jones, 2003). 

The core principles of lean in healthcare include identifying value, mapping the 

value stream, creating flow, establishing pull, and pursuing perfection (Toussaint and 

Berry, 2013). These principles are operationalized through various tools and techniques 

such as value stream mapping, 5S, kaizen events, and visual management (Mazzocato 

et al., 2010). 

Several studies have documented the application of lean principles in diverse 

healthcare settings. For instance, DelliFraine et al. (2010) conducted a systematic review 

of lean and Six Sigma applications in healthcare, finding positive impacts on process 

outcomes and financial performance. However, they noted inconsistencies in 

implementation and measurement approaches across studies. 

Radnor et al. (2012) explored lean implementation in the UK National Health 

Service, highlighting the importance of adapting lean principles to the specific context 

of healthcare organizations. They emphasized the need for a holistic approach that goes 

beyond tool-based implementations to foster a culture of continuous improvement. 

In emergency departments, lean methods have been applied to reduce wait times 

and improve patient flow. Holden (2011) reviewed 18 studies of lean in emergency 

departments, finding generally positive outcomes but also noting methodological 

limitations in many studies. 

Lean principles have also been applied in surgical settings. Mason et al. (2015) 

reported on the use of lean to improve operating room efficiency, resulting in increased 

case volume and reduced turnover times. 
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However, the implementation of lean in healthcare is not without challenges. De 

Souza (2009) identified barriers such as professional silos, resistance to change, and the 

complexity of healthcare processes. Andersen et al. (2014) further noted the importance 

of leadership commitment and employee engagement in successful lean 

implementations. 

Critics have also raised concerns about the appropriateness of applying 

manufacturing-derived principles to healthcare. Waring and Bishop (2010) argued that 

lean implementation in healthcare often fails to account for the complex social and 

political contexts of medical work. 

Despite these challenges, lean continues to evolve in healthcare settings. More 

recent research has focused on combining lean with other improvement methodologies, 

such as Six Sigma (Improta et al., 2019), and on applying lean principles to specific 

healthcare challenges like patient safety (Hines et al., 2020). 

In conclusion, while lean management has shown promise in improving healthcare 

processes and outcomes, its application remains complex and context dependent. Future 

research should focus on long-term sustainability of lean implementations, adaptation 

of lean principles to diverse healthcare settings, and rigorous evaluation of outcomes. 

2.2 Cost control challenges in healthcare organizations  

Healthcare organizations worldwide face significant challenges in controlling 

costs while maintaining quality of care. These challenges are multifaceted and complex, 

stemming from various sources within and outside the healthcare system. 

One of the primary cost control challenges is the rising demand for healthcare 

services. Aging populations and the increasing prevalence of chronic diseases have led 

to higher utilization of healthcare resources (Bloom et al., 2015). This demographic shift 

has put pressure on healthcare systems, particularly in developed countries, to manage 

costs associated with long-term care and complex medical needs. 

Technological advancements in medical treatments and diagnostics, while 

improving patient outcomes, have also contributed to rising costs. Sorenson et al. (2013) 

argue that the rapid pace of medical innovation often outstrips the ability of healthcare 

systems to assess cost-effectiveness, leading to the adoption of expensive technologies 

without clear evidence of their value. 

The structure of healthcare financing and reimbursement models presents another 

significant challenge. In many countries, fee-for-service models have been criticized for 

incentivizing volume over value, potentially leading to unnecessary treatments and 

increased costs (Berwick and Hackbarth, 2012). Alternative payment models, such as 

value-based care, have been proposed to address this issue, but their implementation 

remains challenging (Porter and Kaplan, 2016). 

Inefficiencies in healthcare delivery systems contribute substantially to cost 

control difficulties. Waste in healthcare, including unnecessary services, inefficient 

delivery of care, and administrative complexity, has been estimated to account for up to 
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30% of total healthcare spending in some countries (Shrank et al., 2019). Identifying 

and eliminating these sources of waste remains a significant challenge for healthcare 

organizations. 

The fragmentation of healthcare services also poses cost control challenges. Lack 

of coordination between different levels of care and providers can lead to duplication of 

services, medical errors, and inefficient use of resources (Stange, 2009). Efforts to 

implement integrated care models have shown promise but face barriers in 

implementation (Nolte and Pitchforth, 2014). 

In many countries, regulatory requirements and compliance costs add to the 

financial burden on healthcare organizations. While these regulations are often 

necessary for patient safety and quality assurance, they can also create administrative 

overhead and limit flexibility in cost management (Conover, 2004). 

The pharmaceutical sector presents unique cost control challenges. High drug 

prices, particularly for specialty and orphan drugs, have become a significant concern 

for healthcare systems globally (Kesselheim et al., 2016). Balancing the need for 

innovation with affordability remains a complex issue for policymakers and healthcare 

organizations alike. 

In low- and middle-income countries, cost control challenges are often exacerbated 

by limited resources, weak health systems infrastructure, and the dual burden of 

communicable and non-communicable diseases (Mills, 2014). These countries face the 

additional challenge of expanding access to healthcare while managing costs. 

Lastly, the COVID-19 pandemic has highlighted and intensified many of these cost 

control challenges, while also introducing new ones related to surge capacity, supply 

chain resilience, and telehealth implementation (Blumenthal et al., 2020). 

In conclusion, cost control in healthcare organizations involves navigating a 

complex landscape of demographic, technological, structural, and systemic challenges. 

Addressing these issues requires multifaceted approaches that balance cost reduction 

with maintaining or improving quality of care. 

2.3 Lean management implementation in healthcare 

Lean management implementation in healthcare has been the subject of numerous 

studies over the past two decades, with researchers examining its impact on various 

aspects of healthcare delivery and organizational performance. 

A seminal systematic review by Mazzocato et al. (2010) analyzed 33 articles on 

lean applications in healthcare, identifying four main change mechanisms: 

understanding processes, organizing more effective and/or efficient processes, 

improving error detection, and collaborating to solve problems. This review highlighted 

the potential of lean to improve healthcare processes but noted that most studies focused 

on technical applications rather than the socio-technical aspects of lean implementation. 

D'Andreamatteo et al. (2015) conducted a comprehensive literature review of lean 

in healthcare, analyzing 243 articles. They found that lean was applied across various 
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healthcare settings, from hospitals to pharmacies, and identified positive outcomes in 

terms of process optimization, cost reduction, and quality improvement. However, they 

also noted significant variability in implementation approaches and a lack of 

standardized measurement methods. 

Focusing on specific healthcare settings, Holden (2011) reviewed 18 studies of 

lean implementation in emergency departments. The review found generally positive 

outcomes, including reduced waiting times and improved patient flow, but also 

highlighted methodological limitations in many studies and the need for more rigorous 

evaluation approaches. 

In the context of surgical care, Mason et al. (2015) conducted a systematic review 

of lean interventions in surgical settings. They found evidence of improved efficiency, 

reduced costs, and enhanced patient and staff satisfaction. However, they also noted the 

need for more robust study designs to establish causal relationships between lean 

interventions and outcomes. 

Moraros et al. (2016) provided a critical perspective on lean in healthcare through 

a systematic review of 22 articles. Their findings suggested that while lean showed some 

positive effects on process outcomes and patient satisfaction, there was limited evidence 

of its impact on health outcomes and worker satisfaction. This review highlighted the 

importance of considering potential negative consequences of lean implementation. 

The long-term sustainability of lean in healthcare has been a concern in several 

studies. Andersen et al. (2014) conducted a longitudinal case study of lean 

implementation in a Norwegian hospital, emphasizing the importance of leadership, 

employee participation, and cultural factors in sustaining lean improvements over time. 

In the context of low- and middle-income countries, Dickson et al. (2009) reported 

on lean implementation in community health clinics in Kenya, demonstrating the 

potential of lean principles to improve healthcare delivery in resource-constrained 

settings. However, they also highlighted the need to adapt lean approaches to local 

contexts. 

More recent studies have focused on integrating lean with other improvement 

methodologies. For instance, Improta et al. (2019) explored the combination of lean and 

Six Sigma in healthcare, reporting positive outcomes in terms of process efficiency and 

cost reduction in an Italian hospital setting. 

The impact of lean on healthcare workers has also been a subject of investigation. 

Hung et al. (2018) conducted a mixed-methods study on the effects of lean 

implementation on primary care workforce experiences, finding both positive (improved 

teamwork) and negative (increased workload) impacts. 

In conclusion, while numerous studies have demonstrated the potential benefits of 

lean management in healthcare, the literature also reveals significant variability in 

implementation approaches, outcomes, and evaluation methods. Future research should 

focus on developing more standardized implementation and evaluation frameworks, 
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exploring the long-term sustainability of lean initiatives, and examining the broader 

organizational and cultural factors that influence lean success in healthcare settings. 

3. Methodology: 

3.1 Research design: multiple case study approach 

This study employs a multiple case study approach to investigate the 

implementation of lean management as a cost control tool in three diverse healthcare 

organizations: Odense University Hospital (Denmark), Virginia Mason Medical Centre 

(USA), and Mbeya Zonal Referral Hospital (Tanzania). 

Rationale for Case Study Approach: The case study method is particularly suitable 

for this research as it allows for an in-depth exploration of lean management 

implementation within the unique contexts of each healthcare organization (Yin, 2018). 

This approach enables us to examine the complex interplay of factors influencing the 

adoption, implementation, and outcomes of lean management practices in different 

healthcare settings. 

Case Selection: The three cases were purposefully selected to represent diverse 

healthcare contexts: 

a. Odense University Hospital: A large public hospital in a high-income European 

country with a universal healthcare system. 

b. Virginia Mason Medical Centre: A private, non-profit hospital in the United States, 

known for its early adoption of lean principles. 

c. Mbeya Zonal Referral Hospital: A public hospital in a low-income country, facing 

significant resource constraints. 

This selection allows for comparison across different economic, cultural, and 

healthcare system contexts, enhancing the generalizability of findings (Eisenhardt and 

Graebner, 2007). 

3.1.1. Data Collection Methods: 

a. Document analysis: We will review published documents such as articles and papers, 

that includes lean implementation reports, financial statements, and performance 

metrics to understand the formal processes and outcomes of lean implementation. 

b. Quantitative data collection: We will gather, from published papers and reports, 

relevant quantitative data on cost control measures, quality indicators, and 

operational efficiency metrics before and after lean implementation. 

3.1.2. Data Analysis: We will employ a mixed-methods approach to data analysis: 

a. Qualitative analysis: Thematic analysis of interview transcripts and observational 

notes to identify common themes and patterns across cases (Braun and Clarke, 

2006). 

b. Quantitative analysis: analysis of cost and performance metrics to assess the impact 

of lean implementation on cost control and operational efficiency. 

c. Within-case analysis: Detailed examination of lean implementation processes and 

outcomes within each healthcare organization. 



 

 

Lean management approach as an application tool for cost reduction 

 

 
  

98 

 

Limitations: We acknowledge potential limitations, including the generalizability 

of findings from three specific cases and the potential for researcher bias in qualitative 

data interpretation. These limitations will be explicitly addressed in the final report. 

This research design provides a robust framework for exploring lean management 

as a cost control tool across diverse healthcare settings, allowing for rich, contextual 

insights while also enabling comparative analysis. 

4. Case studies of lean management application: 

4.1. Value stream mapping at Odense University Hospital: 

Value Stream Mapping (VSM) is a fundamental lean management tool that has 

gained significant traction in healthcare settings. Originally developed in manufacturing, 

VSM is a visual representation technique that helps organizations identify and eliminate 

waste in complex processes (Rother and Shook, 2003). The VSM method includes the 

visualization of complex workflows, quantification of the resources needed and 

restructure of the workflows into an improved version with a focus on the patient’s needs. 

Therefore, VSM aims to reduce unnecessary process steps. Simultaneously, the essential 

process steps and time, which improve the quality of the process for patients, are aimed 

to be increased (Nowak et al, 2017). In healthcare, VSM has been adapted to map patient 

journeys, information flows, and resource utilization across various care pathways 

(Jimmerson et al., 2005). The tool enables healthcare providers to visualize both value-

adding and non-value-adding activities, thereby highlighting opportunities for process 

improvement and waste reduction (Henrique et al., 2016). VSM has been successfully 

applied in diverse healthcare contexts, from emergency departments to surgical units, 

often resulting in reduced wait times, improved patient flow, and enhanced resource 

allocation (Tortorella et al., 2017). For instance, Lummus et al. (2006) demonstrated 

how VSM implementation in an outpatient clinic led to a 48% reduction in patient lead 

time. However, researchers also caution that effective VSM implementation requires a 

systems thinking approach and active engagement from multidisciplinary teams to 

ensure that improvements are sustainable and aligned with overall organizational goals 

(Poksinska, 2010). As healthcare organizations continue to grapple with cost pressures 

and efficiency challenges, VSM remains a valuable tool for identifying and addressing 

systemic inefficiencies in care delivery processes. 

A seminal study by Dammand et al. (2014) investigated the potential benefits of 

lean management implementation in healthcare settings, focusing on Odense University 

Hospital (OUH) in Denmark. In response to common healthcare challenges, OUH 

initiated a Lean Project Implementation (LPI) in 2006, with Department O, responsible 

for orthopedic surgeries across Southern Denmark, volunteering as the pilot site. This 

department, one of the largest of its kind in the Nordic countries in terms of outpatient 

visits and annual admissions, served as a critical test case for lean principles in 

healthcare (Dammand et al., 2014). The authors reported that following the lean 

initiative, OUH experienced gradual improvements in overall performance, particularly 
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in managerial and financial aspects. 

Table 1. Waiting time in the emergency room at OUH 

June 2009 

Time Number Percentage % Accumulated % 

Under 15 min. 

Under 1 hour. 

Under 3 hours. 

Over 3 hours. 

Total 

2228 

514 

698 

512 

3952 

56,40 

13,00 

17,70 

13,00 

100 

56,40 

69,40 

87 

100 

 

January 2010 

Time Number Percentage % Accumulated % 

Under 15 min. 

Under 1 hour. 

Under 3 hours. 

Over 3 hours. 

Total 

2141 

541 

629 

336 

3647 

58,70 

14,80 

17,20 

9,20 

100 

58,70 

73,50 

90,80 

100 

A notable application of lean principles occurred in OUH's emergency department, 

where traditional approaches to reducing waiting times, such as ward remodeling and 

increased staffing, had proven ineffective (Dammand et al., 2014). The lean team 

identified that a significant portion of waiting time resulted from the requirement for 

every patient to be seen by a physician. In response, hospital management employed 

value stream mapping to identify bottlenecks and propose solutions. This analysis led to 

a policy change in 2010, allowing nurses to treat non-complex cases, and reserving 

physician time for more complex patients. This intervention exemplifies the application 

of lean tools to optimize patient flow and resource utilization in healthcare settings 

(Holden, 2011; Mazzocato et al., 2010). The effectiveness of this approach was 

subsequently evaluated by comparing the number of patients treated before and after the 

implementation of the nurse intervention policy. 

As illustrated in Table 1, the number of patients treated under 3 hours and over 3 

hours in June 2010 fell in January 2010 by 69 and 176 respectively. 

4.2. Kaizen at Virginia Mason Medical Centre 

Kaizen, a Japanese term meaning "continuous improvement," is a fundamental 

lean management tool that has been widely adopted in healthcare settings. This approach 

emphasizes incremental, ongoing improvements involving all levels of an organization, 

from frontline staff to senior management (Imai, 1986). In healthcare, Kaizen events, 

also known as rapid improvement events, typically involve short, focused projects aimed 

at improving specific processes or addressing particular challenges (Singh et al., 2009). 

These events often utilize other lean tools such as value stream mapping and 5S to 

identify and eliminate waste, streamline workflows, and enhance patient care (Filser et 

al., 2017). Graban and Swartz (2012) demonstrated the effectiveness of Kaizen in 

healthcare through multiple case studies, showing improvements in patient safety, 

quality of care, and operational efficiency. For instance, Bahensky et al. (2005) reported 

that a Kaizen event in a radiology department led to a 60% reduction in patient wait 
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times. However, researchers have also noted that successfully implementing Kaizen 

requires a supportive organizational culture and sustained leadership commitment 

(Mazzocato et al., 2016). Critics argue that the focus on incremental changes may 

sometimes overlook larger systemic issues in healthcare delivery (McCann et al., 2015). 

Despite these challenges, Kaizen remains a valuable tool in the lean healthcare toolkit, 

offering a structured approach to continuous improvement and employee engagement to 

enhance patient care and operational excellence. 

Virginia Mason Medical Center (VMMC), a private, non-profit healthcare 

organization in Seattle, Washington, has become a pioneering institution in the 

application of lean management principles to healthcare. Founded in 1920, VMMC 

undertook a significant transformation in 2002 when its board decided to implement the 

Toyota Production System (TPS) philosophy, adapting it to healthcare and dubbing it 

the Virginia Mason Production System (VMPS) (Kenney, 2010). This initiative 

positioned VMMC as one of the first healthcare institutions to comprehensively apply 

lean principles across its operations (D'Andreamatteo et al., 2015). 

The primary objectives of VMPS were to reduce costs by eliminating waste and 

defects while focusing on four key areas: prioritizing customer needs and quality, 

emphasizing safety, enhancing staff satisfaction, and ensuring economic viability 

(Toussaint and Berry, 2013). The implementation of VMPS yielded significant 

improvements in operational efficiency and patient care. For instance, nurse workflow 

optimization resulted in a dramatic reduction in daily steps walked from approximately 

10,000 to 1,200, while time spent in direct patient care increased from 35% to 90% 

(Nelson-Peterson and Leppa, 2007). 

Furthermore, VMMC's finance department achieved notable improvements in 

revenue cycle management. Cash deposits increased from $471 million in 2003 to $794 

million in 2009, representing a $323 million revenue increase (Blackmore et al., 2011). 

Over six years, VMPS reportedly saved the institution between $12 to $15 million 

(Poksinska, 2010). 

These improvements contributed to VMMC's recognition as one of the Leapfrog 

Group's top hospitals and one of two top hospitals of the decade in 2010 (Chassin et al., 

2013). The success of VMPS has made VMMC a benchmark for lean healthcare 

implementation, inspiring numerous case studies and research initiatives in the field of 

healthcare management (Mazzocato et al., 2010). 

However, it is important to note that the implementation of lean principles in 

healthcare is not without challenges and criticisms. Some researchers have raised 

concerns about the potential negative impacts on staff workload and the applicability of 

manufacturing-derived principles to complex healthcare environments (Moraros et al., 

2016). Additionally, the significant compensation of VMMC's CEO in 2016, reported at 

$11.7 million, has sparked discussions about executive remuneration in non-profit 

healthcare systems (Young et al., 2019). 
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In conclusion, while VMMC's implementation of lean principles through VMPS 

has demonstrated significant positive outcomes in terms of efficiency and patient care, 

it also highlights the complex nature of adapting industrial management techniques to 

healthcare settings and the ongoing debates surrounding healthcare management and 

governance. 

4.3. 5S-KAIZEN, TQM at Mbeya Zonal Referral Hospital: 

5S Kaizen, a combination of two fundamental lean management tools, has gained 

significant traction in healthcare settings as a means to improve efficiency and quality. 

The 5S methodology, originating from five Japanese words (Seiri, Seiton, Seiso, 

Seiketsu, and Shitsuke), translates in Fig. 1 to Sort, Set in order, Shine, Standardize, and 

Sustain (Gapp et al., 2008). When integrated with Kaizen's continuous improvement 

philosophy, 5S Kaizen provides a structured approach to workplace organization and 

process enhancement (Bayo-Moriones et al., 2010). In healthcare, 5S Kaizen has been 

applied to various areas, from operating rooms to pharmacies, yielding improvements 

in workflow efficiency, inventory management, and patient safety (Fillingham, 2007). 

For instance, Trakulsunti et al. (2020) reported that implementing 5S Kaizen in a 

hospital pharmacy led to a 30% reduction in medication errors and a 25% increase in 

productivity. Similarly, Ikuma and Nahmens (2014) demonstrated how 5S Kaizen in an 

emergency department resulted in reduced wait times and improved staff satisfaction. 

However, researchers like Al-Araidah et al. (2010) caution that successful 

implementation requires sustained leadership commitment and cultural change within 

the organization. Despite challenges in adaptation and sustainability, 5S Kaizen 

continues to be a valuable tool in the lean healthcare arsenal, offering a systematic 

approach to creating and maintaining an efficient, safe, and quality-focused healthcare 

environment (Mazzocato et al., 2010). 

Total Quality Management (TQM), while not exclusively a lean tool, is often 

integrated with lean methodologies in healthcare settings to create a comprehensive 

approach to quality improvement and waste reduction. TQM, originating from the work 

of quality pioneers like Deming and Juran, emphasizes organization-wide commitment 

to quality, continuous improvement, and customer satisfaction (Powell, 1995). In 

healthcare, TQM principles have been adapted to focus on patient-centered care, 

evidence-based practice, and systematic process improvement (Talib et al., 2011). The 

integration of TQM with lean management has been shown to enhance overall 

organizational performance in healthcare institutions. For instance, Chiarini and 

Baccarani (2016) demonstrated that the combined application of TQM and lean 

principles in Italian hospitals led to significant improvements in patient satisfaction and 

operational efficiency. Similarly, Mosadeghrad (2015) found that TQM implementation 

in healthcare organizations was associated with improved clinical outcomes, reduced 

costs, and enhanced employee satisfaction. However, researchers like Øvretveit (2000) 

caution that successful TQM implementation in healthcare requires adaptation to the 
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unique complexities of medical environments and sustained leadership commitment. 

Critics argue that the resource-intensive nature of TQM implementation can be 

challenging for some healthcare organizations, particularly in resource-constrained 

settings (Kanji and Moura e Sá, 2003). Despite these challenges, TQM remains a 

valuable complement to lean management in healthcare, offering a holistic framework 

for quality improvement and organizational excellence (Dahlgaard et al., 2011). 

Kaplan showed a “Wheel of waste” which evidently states seven wastes. Figure 3 

displays this wheel also known as “Wormpit”, which Kaplan derived from the Kaizen 

training materials originally used by Toyota (Kaplan et al., 2012). Kaplan added that if 

all of those parts can perform continuous improvement, the whole company will 

definitely be transformed to the better. 

Fig.1. The seven types of waste. Source: (Kaplan, 2012, p. 162). 

Mbeya Zonal Referral Hospital (MZRH), located in Tanzania, represents a 

significant case study in the application of lean management principles in a resource-

constrained, developing country context. Originally upgraded from a regional hospital 

in 1984 with support from the United Kingdom government, MZRH was officially 

inaugurated in 1985 and has since evolved into a crucial healthcare provider serving 

approximately 8 million people across six regions in Tanzania (Ishijima et al., 2016). 

MZRH has established itself as a center for tertiary patient care, medical education, 

and research, encompassing about 20 departments and sections that span a wide range 

of medical specialties (Mwansisya et al., 2022). The hospital's commitment to 

continuous improvement is evident in its collaborations with various international 

partners, including the Baylor International Pediatric AIDS Initiative (BIPAI), Walter 
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transferring, 

picking up, setting 

down, pilling up, 

and otherwise 

moving 

unnecessary items 

Overproduction 

Producing what is 

unnecessary, 

when it is 

unnecessary, and 

in unnecessary 

amounts 

Processing 

Unnecessary 

processes and 

operations 

traditionally 

accepted as 

necessary 

Inventory 

maintaining 

excessive 

amounts of 

supplies, 

materials, or 

information for 

any length of time 

having more on 

hand then what is 

needed end used 

The Seven 

Wastes 
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Reed Program, and Mbeya Medical Research Center (MMRC), among others (Sanga, 

2022). 

A pivotal moment in MZRH's quality improvement journey came in 2007 with the 

introduction of the 5S-KAIZEN-TQM approach, a lean management strategy adapted 

from the manufacturing sector (Ishijima et al., 2014). This initiative involved systematic 

staff training, including students and new employees, in 5S principles, with high-

performing areas progressing to KAIZEN practices. The hospital's commitment to this 

approach was recognized in 2014 when it received the "Best Process Award" for 5S-

Kaizen Practice and Infection Prevention and Control (Ishijima et al., 2016). 

One of the primary objectives of implementing lean management at MZRH was to 

reduce patient waiting times for consultations in the Outpatient Department (OPD). 

Kanamori et al. (2015) reported that the application of Kaizen principles led to a 

significant reduction in the frequency of problems faced by the hospital, from 42 to 24, 

representing a 42.9% improvement as shown in Fig. 2 . This outcome demonstrates the 

potential of lean management tools to address efficiency challenges in resource-limited 

healthcare settings. 

 

 

Fig. 2. Number and percentage of problems before and after Lean management 

The case of MZRH illustrates the adaptability of lean management principles to 

diverse healthcare contexts and highlights the importance of continuous improvement 

initiatives in enhancing healthcare delivery in developing countries. However, 

researchers like Kohntopp and McCann (2023) emphasize the need for contextual 

adaptation and sustained leadership commitment for the long-term success of such 

initiatives in resource-constrained environments. 

Another significant outcome was the reduction in patients' waiting time for a 

doctor checkup, which went notably down from 42 to just 24 minutes. Table 2 
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demonstrates the waiting time for consultation before and after implementing 5S Kaizen 

and TQM in MZRH. 

Table. 2. Patients’ waiting time for consultation before and after Lean management 

Contributing factors Frequency in (min) Reduction rate % 

Before After 

Delay in starting consultation 12 8 33,3 

Long break during a consultation  10 4 60,0 

Interruption by emergency cases 8 6 25,0 

Bypass of staff 7 2 71,4 

Long contact time 5 4 20,0 

total 42 24 42,9 

The application of 5S Kaizen and TQM in MZRH yielded another significant 

improvement in waste management practices, a critical aspect of healthcare operations 

with implications for both environmental sustainability and infection control. 

Quantitative analysis of waste management outcomes revealed a substantial reduction 

in instances of improper waste handling, with reported occurrences decreasing from 155 

to 22, representing an 85.8% improvement (Ishijima et al., 2016). This marked 

enhancement in waste management efficiency aligns with findings from other studies 

on lean implementation in healthcare settings, such as those reported by Chiarini (2014), 

who observed significant reductions in healthcare waste through the application of lean 

tools. The magnitude of improvement at MZRH underscores the potential of lean 

methodologies to address operational challenges in resource-constrained healthcare 

environments, particularly in areas critical to patient and staff safety. 

Table. 3. Waste management improvement before and after Lean implementation 

Case of … Frequency Reduction 

rate % Before After 

Bin liners in the wrong containers 42 4 90,5 

One type of bin liner missing (out of stock) at the point of waste 

collection 

38 2 94,7 

Mixing up of waste at a collection point (i.e. an item gets into the 

wrong containers) 

29 14 51,7 

A waste container without a bin liner 25 1 96,0 

Unauthorized waste containers/bin liners found at disposal point 

(incinerator) 

11 0 100 

Container found in the wrong area (areas which do not generate 

waste that matches with container) 

7 0 100 

Mixing waste bags in the waste storage area 3 1 66,7 

Total 155 22 85,8 

This table presents data on waste management improvements at a healthcare 

facility, likely Mbeya Zonal Referral Hospital (MZRH), following the implementation 

of lean management principles. The data compares the frequency of various waste 

management issues before and after the intervention, along with the calculated reduction 

rates. 
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Key observations: 

a. Overall improvement: The total instances of waste management issues decreased 

from 155 to 22, representing an 85.8% reduction. This substantial improvement 

suggests that the lean management intervention was highly effective in addressing 

waste management challenges. 

b. Most significant improvements:  

- "Unauthorized waste containers/bin liners found at disposal point" and "Container 

found in the wrong area" both achieved 100% reduction, indicating complete 

elimination of these issues. 

- "A waste container without a bin liner" saw a 96% reduction (from 25 to 1 instance). 

- "One type of bin liner missing at the point of waste collection" decreased by 94.7% 

(from 38 to 2 instances). 

c. Moderate improvement: "Mixing up of waste at a collection point" showed a 51.7% 

reduction, which, while significant, indicates there may still be room for further 

improvement in this area. 

d. Variability in outcomes: The reduction rates range from 51.7% to 100%, suggesting 

that some aspects of waste management were more responsive to the intervention 

than others. 

e. Persistence of challenges: Despite significant reductions, some issues persist, 

particularly "Mixing up of waste at a collection point" (14 instances remaining) and 

"Bin liners in the wrong containers" (4 instances remaining). 

This data demonstrates the potential of lean management principles to significantly 

improve waste management practices in healthcare settings. The varying degrees of 

improvement across different aspects of waste management suggest that targeted 

strategies may be necessary to address persistent challenges. Further research could 

explore the specific interventions that led to these improvements and investigate 

strategies for addressing the remaining issues. 
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Fig. 3. Cost of waste bin liners procurement before and after Lean management 

implementation 

These findings align with other studies on lean healthcare implementation, such as 

those by Chiarini (2014) and D'Andreamatteo et al. (2015), which have reported 

significant improvements in operational efficiency and waste reduction following lean 

interventions. However, as noted by Moraros et al. (2016), it would be valuable to 

conduct follow-up assessments to evaluate the long-term sustainability of these 

improvements. 

Moreover, as it appears in Fig. 3. The application of KAIZEN methodology in May 

2013 at MZRH has helped to reduce the monthly cost of procurement. In April 2014, 

just one year after Kizen was implemented, the cost of waste bin liners went down to 

half. 

 

5. Discussion: 

The analysis of the previous case studies presented several key themes regarding 

the implementation of lean management principles in healthcare settings. The cases of 

Odense University Hospital (OUH), Virginia Mason Medical Center (VMMC), and 

Mbeya Zonal Referral Hospital (MZRH) demonstrate the versatility and potential 

effectiveness of lean methodologies across diverse healthcare contexts. 

A common thread across all three cases is the significant improvement in 

operational efficiency. At OUH, the application of Value Stream Mapping (VSM) in the 

emergency department led to a notable reduction in patient waiting times (Dammand et 

al., 2014). Similarly, VMMC's implementation of the Virginia Mason Production 

System (VMPS) resulted in dramatic improvements in nurse workflow efficiency and 

direct patient care time (Nelson-Peterson and Leppa, 2007). MZRH's adoption of the 

5S-KAIZEN-TQM approach yielded substantial improvements in waste management 

and patient waiting times (Ishijima et al., 2016). 

However, the cases also highlight the importance of contextual adaptation. While 

VMMC, operating in a high-resource setting, was able to implement a comprehensive 

lean system (Kenney, 2010), MZRH's approach in a resource-constrained environment 

focused on specific tools like 5S and Kaizen (Ishijima et al., 2014). This underscores 

Rosa et al.'s (2021) assertion that contextual adaptation is crucial for the success of lean 

initiatives in diverse healthcare settings. 

The long-term sustainability of lean implementations remains a critical question. 

While all three cases reported significant short-term gains, the literature suggests that 

maintaining these improvements can be challenging (Moraros et al., 2016). Future 

research should focus on longitudinal studies to assess the long-term impacts and 

sustainability of lean management in healthcare. 

Moreover, these cases illuminate the potential of lean methodologies to address 

both clinical and non-clinical aspects of healthcare operations. From improving patient 
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flow at OUH to enhancing financial performance at VMMC (Blackmore et al., 2011) 

and improving waste management at MZRH, lean principles demonstrate broad 

applicability across various hospital functions. 

To sum up, while these case studies provide compelling evidence for the potential 

of lean management in healthcare, they also highlight the need for careful adaptation to 

local contexts, sustained leadership commitment, and ongoing evaluation to ensure 

long-term success and avoid potential pitfalls noted by critics (Young et al., 2019; 

McCann et al., 2015). 

6. Conclusion: 

In conclusion, the implementation of lean management principles in healthcare 

settings demonstrates significant potential for improving operational efficiency, patient 

care, and cost control across diverse contexts. The cases of Odense University Hospital, 

Virginia Mason Medical Center, and Mbeya Zonal Referral Hospital illustrate the 

adaptability and effectiveness of lean methodologies in addressing various healthcare 

challenges, from reducing patient waiting times to enhancing waste management 

practices. However, these studies also underscore the critical importance of contextual 

adaptation, sustained leadership commitment, and ongoing evaluation to ensure the 

long-term success and sustainability of lean initiatives. While the short-term gains 

reported in these cases are promising, the literature suggests that maintaining these 

improvements over time remains a significant challenge (Moraros et al., 2016). 

Furthermore, the broad applicability of lean principles to both clinical and non-clinical 

aspects of healthcare operations highlight the potential for comprehensive 

organizational transformation. As healthcare systems globally continue to grapple with 

cost pressures and efficiency challenges, lean management offers a valuable framework 

for process improvement and waste reduction. Nevertheless, future research should 

focus on developing standardized implementation and evaluation frameworks, 

exploring the long-term sustainability of lean initiatives, and examining the broader 

organizational and cultural factors that influence lean success in healthcare settings. 

Additionally, careful consideration must be given to potential unintended consequences 

and criticisms raised by scholars regarding the application of manufacturing-derived 

principles to complex healthcare environments (Young et al., 2019; McCann et al., 2015). 
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