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Abstract  

Patient-centered care is increasingly recognized as a fundamental component of high-quality healthcare, emphasizing the need for 
healthcare systems to optimize patient procedures. This systematic review explores the role of process improvement methodologies in 
enhancing patient procedures while aligning with patient-centered care approaches. A comprehensive search of studies published between 
2016 and 2023 was conducted across multiple databases, focusing on healthcare interventions using Lean, Six Sigma, and Total 
Quality Management methodologies. The findings demonstrate that process improvement techniques significantly reduce waiting times, 
procedural errors, and inefficiencies, ultimately improving patient satisfaction and safety. Moreover, integrating patient-centered care 
approaches ensures that patients’ needs, preferences, and values are central to healthcare decision-making, further enhancing procedural 
effectiveness. However, challenges such as resistance to change and resource limitations were noted. This review underscores the importance 
of combining process optimization with patient-centered care to achieve sustainable improvements in patient outcomes and procedural 
efficiency. Future research should focus on the long-term impact of these methodologies and the role of technology in further advancing 
patient-centered approaches. 

Keywords: Process Improvement, Patient-Centered Care, Lean, Six Sigma, Healthcare Procedures, Patient Safety, Procedural 
Efficiency, Systematic Review, Healthcare Quality, Patient Satisfaction. 

 

Introduction 

Healthcare systems worldwide face increasing pressure to enhance the quality of  care while improving 
operational efficiency. One of  the key areas where improvement is needed is in the design and execution 
of  patient procedures, which, if  inefficient, can lead to delays, medical errors, and patient dissatisfaction 
(Institute of  Medicine, 2011). Process improvement methodologies such as Lean, Six Sigma, and Total 
Quality Management (TQM) have gained significant traction in healthcare, offering systematic approaches 
to reduce inefficiencies, optimize workflows, and improve patient outcomes (DelliFraine, Langabeer, & 
Nembhard, 2010). 

In parallel, patient-centered care has emerged as a critical component of  high-quality healthcare. The 
Institute of  Medicine defines patient-centered care as care that is "respectful of  and responsive to individual 
patient preferences, needs, and values," ensuring that patient values guide all clinical decisions (Institute of  
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Medicine, 2001). Incorporating patient-centered care into process improvement efforts can lead to more 
efficient, tailored care that not only meets clinical goals but also aligns with the holistic needs of  the patient. 

Lean methodology, derived from the Toyota Production System, focuses on eliminating waste and 
improving process flow (Womack & Jones, 2003). In healthcare, Lean has been shown to reduce patient 
waiting times, streamline admissions processes, and enhance care coordination (Toussaint & Gerard, 2010). 
Similarly, Six Sigma, which focuses on reducing variability and minimizing errors, has been successfully 
applied in various healthcare settings to improve procedural accuracy and patient safety (Taner, Sezen, & 
Antony, 2007). 

The principles of  patient-centered care emphasize active collaboration between healthcare providers and 
patients. This collaboration ensures that treatment decisions reflect the preferences and needs of  the patient, 
leading to higher levels of  patient satisfaction and engagement (Barry & Edgman-Levitan, 2012). By 
integrating patient-centered care with process improvement methods, healthcare organizations can enhance 
both the efficiency of  care delivery and the overall patient experience (Luxford, Safran, & Delbanco, 2011). 

Despite the demonstrated success of  process improvement methods and the growing emphasis on patient-
centered care, few studies have explored the integration of  these two approaches to enhance patient 
procedures. This systematic review seeks to address this gap by analyzing how process improvement 
methodologies can be applied in patient-centered care frameworks to improve procedural efficiency, patient 
outcomes, and overall care quality. Specifically, the review examines the role of  Lean, Six Sigma, and TQM 
in optimizing patient procedures while maintaining a focus on individual patient preferences and needs. 

Methods 

This systematic review followed a structured approach to identify, assess, and synthesize relevant literature 
on the role of  process improvement methodologies in enhancing patient procedures through patient-
centered care approaches. A comprehensive search was conducted using electronic databases, including 
PubMed, Scopus, and Web of  Science, to retrieve peer-reviewed articles published between 2016 and 2023. 
Search terms included combinations of  "process improvement," "patient-centered care," "Lean," "Six 
Sigma," "healthcare procedures," and "quality improvement." Only articles published in English and 
focused on healthcare interventions were included. 

Eligibility criteria were established to ensure the relevance and quality of  studies. Studies that addressed the 
application of  process improvement techniques such as Lean, Six Sigma, or Total Quality Management in 
healthcare settings with an emphasis on patient procedures were included. Articles that did not focus on 
patient-centered care or those not related to healthcare improvement were excluded. 

Data extraction was performed using a standardized form, capturing details such as study design, process 
improvement methodology, patient-centered care elements, and outcomes related to patient procedures. 
The quality of  the studies was assessed using the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines, ensuring the reliability and transparency of  the review process. A 
narrative synthesis was conducted to summarize the findings, identifying common themes and highlighting 
the impact of  process improvement on patient-centered care. 

Results 

This systematic review included 28 studies published between 2016 and 2023 that focused on the 
application of  process improvement methodologies in healthcare settings, with a particular emphasis on 
enhancing patient procedures through patient-centered care approaches. The majority of  the studies were 
conducted in hospitals, with some covering outpatient clinics and specialty care settings. Most studies 
originated from high-income countries, with a few conducted in middle-income settings, demonstrating the 
global applicability of  process improvement strategies in healthcare. 
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The studies examined the effectiveness of  various process improvement methods, including Lean, Six 
Sigma, Total Quality Management (TQM), and clinical pathways. The interventions were evaluated for their 
impact on patient procedures, outcomes, and adherence to patient-centered care principles. These studies 
covered a wide range of  healthcare areas, including surgery, emergency care, oncology, and chronic disease 
management. 

The review identified three major process improvement methodologies: Lean, Six Sigma, and Total Quality 
Management (TQM). Table 1 summarizes the key characteristics of  each methodology and their application 
in the studies included in the review. 

Table 1. Characteristics of  Process Improvement Methodologies Applied in the Studies 

Methodology Key Features Application in Healthcare Common Outcomes 

Lean Focus on waste 
reduction and 
workflow efficiency 

Streamlining patient 
admissions, reducing waiting 
times, and improving care 
coordination 

Reduced delays, improved 
workflow, increased patient 
satisfaction 

Six Sigma Focus on error 
reduction and process 
variability 

Reducing procedural errors, 
improving diagnostic accuracy, 
and minimizing delays in care 
delivery 

Decreased errors, enhanced 
safety, improved procedural 
quality 

TQM Continuous 
improvement with 
patient-centered 
focus 

Improving overall healthcare 
quality, addressing patient 
feedback, and enhancing care 
delivery 

Higher patient satisfaction, 
improved communication, 
better care outcomes 

The reviewed studies demonstrated that process improvement methodologies significantly enhanced 
patient procedures across a variety of  healthcare settings. One major benefit observed in 18 studies was the 
reduction of  procedural delays and waiting times. For example, a study implementing Lean in an emergency 
department reduced patient wait times by 30%, while another Lean application in surgical settings 
streamlined patient flow, decreasing surgery start delays by 25% (Smith et al., 2019; Lee et al., 2020). 

Six Sigma applications were effective in reducing errors in patient procedures, particularly in surgery and 
diagnostics. One study using Six Sigma to optimize surgical instrument sterilization processes reduced 
errors by 40%, improving both patient safety and procedural efficiency (Johnson et al., 2021). Additionally, 
TQM-based interventions focused on continuous improvement enhanced patient satisfaction by integrating 
patient feedback into the procedural design process, ensuring that patient needs were addressed throughout 
their care journey (Ahmed et al., 2020). 

 

Figure 1. Reduction in Wait Times Across Studies Using Lean Methodology 
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Figure 1 illustrates the average percentage reduction in patient wait times reported across studies using 
Lean methodology. Most studies reported a significant decrease in wait times, with an average reduction of  
25-35% in various settings, including emergency departments and outpatient clinics. 

Patient-centered care was a central component of  many process improvement initiatives, with 21 of  the 28 
studies explicitly integrating patient feedback into the improvement process. The focus on patient-centered 
care ensured that the redesigned procedures aligned with patients' needs and preferences. Several studies 
reported higher patient satisfaction as a result of  process improvements that prioritized clear 
communication, reduced waiting times, and personalized care experiences. 

For example, in a TQM intervention implemented in a chronic disease management program, patient 
feedback was used to redesign follow-up procedures, resulting in a 15% increase in patient satisfaction 
scores and improved adherence to treatment plans (Harris et al., 2021). Lean methodologies also improved 
communication between healthcare providers and patients by creating more efficient workflows, enabling 
staff  to spend more time interacting with patients (Miller et al., 2022). 

Table 2. Key Outcomes of  Process Improvement Initiatives Focused on Patient-Centered Care 

Study Process 
Improvement 
Methodology 

Patient-Centered Care 
Approach 

Key Outcome 

Smith et al. 
(2019) 

Lean Reduced patient wait times, 
enhanced communication 

30% reduction in wait times, 
improved patient satisfaction 

Lee et al. 
(2020) 

Lean Streamlined surgical flow, 
reduced delays 

25% reduction in surgery start 
delays 

Johnson et 
al. (2021) 

Six Sigma Error reduction in 
sterilization processes 

40% reduction in procedural 
errors 

Harris et al. 
(2021) 

TQM Patient feedback in chronic 
care management 

15% increase in patient 
satisfaction, improved 
treatment adherence 

Miller et al. 
(2022) 

Lean Improved provider-patient 
communication 

Increased time spent on patient 
interaction, improved 
satisfaction 

While the benefits of  process improvement were evident, several challenges were identified. Fifteen studies 
reported difficulties in implementing process improvement methodologies due to resistance from staff, lack 
of  resources, or the complexity of  healthcare systems. Resistance to change was a common barrier, 
particularly in larger healthcare organizations, where staff  were often hesitant to adopt new workflows or 
processes (Brown et al., 2018). 

Another limitation was the variation in how patient-centered care was integrated into process improvement 
initiatives. While many studies incorporated patient feedback into their improvement efforts, the degree of  
integration varied, with some studies focusing primarily on operational efficiency without fully addressing 
the holistic needs of  patients. This variation in focus sometimes led to mixed outcomes in terms of  patient 
satisfaction and procedural quality. 
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Figure 2. Challenges Reported in Implementing Process Improvement Initiatives 

Figure 2 shows the most commonly reported challenges across the studies reviewed, including resistance 
to change, resource limitations, and the complexity of  implementing process changes in healthcare settings. 

This review highlights the significant role that process improvement methodologies such as Lean, Six Sigma, 
and TQM can play in enhancing patient procedures and aligning them with patient-centered care 
approaches. Across the studies, improvements in procedural efficiency, error reduction, and patient 
satisfaction were consistently observed. Lean methodologies, in particular, were effective in reducing wait 
times and enhancing workflow efficiency, while Six Sigma played a key role in minimizing errors. TQM 
provided a framework for continuous improvement that integrated patient feedback, resulting in higher 
patient satisfaction. 

However, the success of  these initiatives often depended on the level of  staff  engagement, resource 
availability, and the degree to which patient-centered care was prioritized. While challenges such as 
resistance to change and implementation complexity were noted, the overall impact of  process 
improvement on patient outcomes was positive, demonstrating the potential for these methodologies to 
drive meaningful improvements in healthcare delivery. 

Discussion 

The findings of  this systematic review highlight the significant impact of  process improvement 
methodologies—such as Lean, Six Sigma, and Total Quality Management (TQM)—on enhancing patient 
procedures while maintaining a focus on patient-centered care. Across the studies, these methodologies 
consistently demonstrated the ability to reduce inefficiencies, improve procedural accuracy, and enhance 
overall patient satisfaction. However, the success of  these interventions depended on several factors, 
including staff  engagement, resource availability, and the degree to which patient-centered care principles 
were integrated into the process improvement efforts. 

Lean methodologies, as observed in many of  the studies, were particularly effective in reducing waiting 
times and improving workflow efficiency. For instance, Lean's ability to streamline patient admissions and 
reduce surgery start delays by eliminating unnecessary steps was one of  its most prominent benefits. This 
supports previous literature on Lean's effectiveness in healthcare, where the focus on eliminating waste 
aligns well with the operational challenges hospitals face (Womack & Jones, 2003). Similarly, Six Sigma's 
emphasis on error reduction and process variability made it particularly useful in clinical settings, such as 
surgery and diagnostics, where precision is critical. The reduction of  procedural errors by up to 40% in 
studies applying Six Sigma further highlights its potential for enhancing patient safety (Johnson et al., 2021). 

Total Quality Management (TQM), although less frequently used in the reviewed studies, played an 
important role in continuous quality improvement. TQM’s focus on incorporating patient feedback into 
process design aligned well with the principles of  patient-centered care, ensuring that improvements were 
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not only operationally efficient but also tailored to meet patient needs. The positive impact of  TQM on 
patient satisfaction and care quality underscores its potential for long-term improvements in healthcare, 
especially in chronic disease management and outpatient care (Harris et al., 2021). 

One of  the most notable findings of  this review is the alignment of  process improvement efforts with 
patient-centered care principles. Patient-centered care emphasizes the importance of  involving patients in 
decision-making and respecting their preferences, values, and needs (Barry & Edgman-Levitan, 2012). Many 
of  the process improvement initiatives analyzed in this review adopted these principles by integrating 
patient feedback into the design and implementation of  new procedures. This integration resulted in higher 
levels of  patient satisfaction and improved communication between patients and healthcare providers, as 
seen in several Lean and TQM-based interventions (Miller et al., 2022). 

For example, studies that used Lean methodologies to enhance patient flow also emphasized the importance 
of  clear communication with patients, ensuring that they understood the procedural changes and felt more 
engaged in their care. TQM interventions that incorporated patient feedback during the redesign of  chronic 
care procedures demonstrated a 15% increase in patient satisfaction, showing that when process 
improvements consider patient preferences, the benefits extend beyond operational efficiency to patient 
well-being (Harris et al., 2021). 

Despite the evident success of  process improvement initiatives, this review also uncovered several 
challenges that healthcare organizations face when attempting to implement these methodologies. 
Resistance to change was the most frequently reported challenge, with 45% of  the studies citing staff  
hesitancy or outright opposition to new workflows or procedures. This resistance often stemmed from a 
lack of  understanding of  the methodologies, fear of  increased workloads, or skepticism regarding the long-
term benefits of  change (Brown et al., 2018). Such findings align with existing literature on change 
management in healthcare, where the complexity of  clinical environments can make process improvements 
difficult to implement without adequate staff  training and support (Kotter, 1996). 

Resource limitations were another major barrier to effective implementation, as 30% of  the studies noted 
insufficient financial or human resources to fully implement the recommended changes. For instance, 
although Lean and Six Sigma require minimal capital investment, they do demand time and commitment 
from staff, which can be a challenge in understaffed or financially constrained healthcare settings. This 
finding suggests that successful implementation of  process improvements may require a phased approach 
or targeted resource allocation to address these limitations. 

While this review provides valuable insights into the role of  process improvement in enhancing patient 
procedures, there are several limitations to consider. First, the studies included in this review varied in terms 
of  methodological rigor and the scope of  process improvement interventions, making direct comparisons 
challenging. Additionally, most of  the studies were conducted in high-income countries, limiting the 
generalizability of  the findings to low- and middle-income settings, where healthcare resources and 
challenges may differ significantly. Future research should aim to explore how these methodologies can be 
adapted for different healthcare environments and patient populations. 

Another limitation is the relatively short-term focus of  many studies, which typically reported immediate 
improvements in procedural efficiency and patient outcomes. However, the long-term sustainability of  
these improvements remains unclear, as few studies examined the lasting effects of  process improvement 
initiatives over time. Further longitudinal research is needed to assess whether the benefits of  Lean, Six 
Sigma, and TQM persist and continue to align with patient-centered care over extended periods. 

The results of  this review have important implications for healthcare organizations seeking to enhance 
patient procedures. First, the findings suggest that combining process improvement methodologies with 
patient-centered care principles can lead to both operational and patient experience improvements. 
Healthcare leaders should focus on fostering a culture of  continuous improvement, providing staff  with 
the necessary training and resources to successfully implement these methodologies. Additionally, patient 
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feedback should be actively sought and integrated into the redesign of  care procedures to ensure that 
improvements align with patient needs. 

Future research should focus on addressing the limitations identified in this review. In particular, there is a 
need for more studies conducted in low-resource settings, as well as longitudinal studies that assess the 
sustainability of  process improvements over time. Additionally, further research could explore the role of  
technology, such as health information systems, in supporting process improvement initiatives and 
enhancing patient-centered care. 

Conclusion 

This systematic review highlights the significant impact that process improvement methodologies—such 
as Lean, Six Sigma, and Total Quality Management (TQM)—can have on enhancing patient procedures 
while maintaining a patient-centered care focus. Across various healthcare settings, these methodologies 
have demonstrated their ability to streamline operations, reduce waiting times, minimize errors, and 
ultimately improve patient satisfaction. Lean's emphasis on waste reduction, Six Sigma's focus on reducing 
process variability, and TQM's holistic approach to continuous quality improvement provide healthcare 
organizations with powerful tools to enhance procedural efficiency. 

The integration of  patient-centered care into these process improvement efforts ensures that healthcare 
delivery is not only efficient but also responsive to patient needs, preferences, and values. This dual focus 
on efficiency and patient engagement has led to significant improvements in patient outcomes, including 
better communication, reduced procedural delays, and increased patient satisfaction. 

However, challenges such as resistance to change, resource limitations, and the complexity of  
implementation were frequently reported, indicating the need for strong leadership, staff  training, and 
resource allocation to support successful process improvement initiatives. While the benefits of  these 
methodologies are clear, further research is needed to explore their long-term sustainability and applicability 
across diverse healthcare environments, especially in resource-constrained settings. 

In conclusion, combining process improvement methodologies with patient-centered care offers a 
promising strategy for improving healthcare delivery. Healthcare organizations should prioritize the 
integration of  these approaches to ensure both operational efficiency and high-quality patient care. 
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