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Abstract

Patient-centered care (PCC) has emerged as a crucial approach in enbancing healthcare delivery, focusing on the needs and preferences
of patients. This systematic review explores the impact of process improvement strategies on patient satisfaction ontcomes within PCC
frameworks. Databases including PubMed, Scopus, and Web of Science were searched for relevant studies published between 2016
and 2024, analyzing the effectiveness of process improvement interventions such as Lean, Six Sigma, and workflow optimization in
varions healthcare settings. Inclusion criteria focused on studies that specifically measured patient satisfaction as an ontcome. The review
Jound that process improvement initiatives positively influence patient satisfaction by streamlining care delivery, reducing wait times, and
improving communication between healthcare providers and patients. However, variations in intervention types and healtheare settings
highlight the need for context-specific applications. This review underscores the importance of integrating process improvement tools into
PCC practices to achieve better satisfaction ontcomes and improve overall care quality. Future research shonld focus on long-term effects
and broader applications of these interventions in diverse healthcare environments.
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Introduction

Patient-centered care (PCC) has increasingly become a fundamental concept in modern healthcare,
promoting a model where healthcare delivery is tailored to the individual needs, preferences, and values of
patients. PCC emphasizes respect, communication, and involvement of patients in decision-making
processes, which can lead to better clinical outcomes, increased patient satisfaction, and improved
healthcare quality (Epstein et al, 2010; Barry & Edgman-Levitan, 2012). Process improvement
methodologies, such as Lean and Six Sigma, have been widely adopted in healthcare to streamline operations,
enhance efficiency, and improve patient outcomes. However, their impact on patient satisfaction within the
context of PCC remains underexplored. This systematic review aims to fill this gap by examining how
process improvement initiatives contribute to enhancing patient satisfaction in PCC frameworks.

Process improvement in healthcare refers to the systematic application of methodologies designed to
enhance quality, reduce errors, and optimize efficiency. Lean methodology focuses on eliminating waste,
improving flow, and adding value to each step of the care process, while Six Sigma emphasizes reducing
variation and improving consistency in service delivery (Aherne & Whelton, 2010). These tools have been
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applied in various healthcare settings to reduce inefficiencies, improve patient throughput, and enhance
overall service quality (DelliFraine et al., 2010). Yet, despite the documented successes of these approaches,

their direct relationship with patient satisfaction — a core outcome of PCC — requires further investigation.

Patient satisfaction is increasingly recognized as a vital indicator of healthcare quality, impacting not only
patient retention but also long-term health outcomes and healthcare costs. Satisfied patients are more likely
to adhere to treatment plans, engage with preventive care measures, and maintain better relationships with
healthcare providers (Doyle et al., 2013). Studies suggest that process improvement strategies that enhance
operational efficiency and improve patient experience can have a substantial impact on satisfaction levels
(Fournier etal., 2021). However, these strategies must align with the principles of PCC to ensure that patient
preferences and values are respected throughout the cate process.

The objective of this systematic review is to evaluate how process improvement initiatives impact patient
satisfaction within the framework of patient-centered care. By synthesizing evidence from multiple studies,
this review aims to provide healthcare providers and policymakers with insights into how integrating
process improvement tools can enhance the delivery of PCC and improve satisfaction outcomes.
Methods

Search Strategy

A systematic search of the literature was conducted to identify studies examining the impact of process
improvement initiatives on patient-centered care (PCC) and patient satisfaction outcomes. The following
databases were searched: PubMed, Scopus, Web of Science, and CINAHL. The search was limited to peet-
reviewed articles published between January 2016 and April 2024, ensuring that the most recent and relevant
studies were included. Keywords and search terms used included combinations of: “patient-centered care,”
“process improvement,” “patient satistaction,” “Lean methodology,” “Six Sigma,” “healthcare quality,” and
“workflow optimization.” Boolean operators (AND/OR) were employed to refine the search.

Inclusion And Exclusion Criteria

Inclusion Criteria

Studies that implemented process improvement strategies in healthcare settings (e.g., Lean, Six Sigma,
workflow redesign) and measured the impact on patient satisfaction as an outcome.

Studies that applied process improvement within the framework of PCC.

Quantitative, qualitative, or mixed-method studies that provided measurable data on patient satisfaction
outcomes.

Studies published in English between 2016 and 2024.
Exclusion Criteria
Studies not reporting patient satisfaction as an outcome.

Articles that focused solely on clinical outcomes or financial performance without mentioning patient-
centered care.

Non-peer-reviewed literature, conference abstracts, or grey literature.

40642


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i7.4577

Journal of Ecohumanism

2024

Volume: 3, No: 7, pp. 4641 — 4650

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOI: https://doi.org/10.62754/i0e.v3i7.4577

Study Selection Process

The study selection process followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. After the initial database search, all identified articles were imported into a
reference management software (e.g, EndNote) to remove duplicates. Titles and abstracts were
independently screened by two reviewers. Studies that met the inclusion criteria were retrieved for full-text
review. Discrepancies during screening were resolved by discussion between the two reviewers, with a third
reviewer involved in cases of disagreement.

Data Extraction

A standardized data extraction form was used to gather relevant information from the included studies.
The following data were extracted:

Study characteristics: author(s), year of publication, country, and setting (e.g., hospital, outpatient, primary
care).

Study design: randomized controlled trials (RCTs), cohort studies, pre-post intervention studies, etc.
Sample size and population characteristics (e.g, age, gender, health conditions).
Type of process improvement intervention (e.g, Lean, Six Sigma, workflow optimization).

Outcomes measured: patient satisfaction (survey results, satisfaction scores, or patient-reported
experiences).

Intervention duration and follow-up periods.
Quality Assessment

The quality of the included studies was assessed using appropriate quality assessment tools based on study
design:

For randomized controlled trials (RCTs), the Cochrane Risk of Bias Tool was used to evaluate the potential
for selection, performance, detection, and reporting biases.

For observational and non-randomized studies, the Newcastle-Ottawa Scale (NOS) was employed to assess
the quality based on selection of study groups, comparability, and outcomes.

For qualitative studies, the Critical Appraisal Skills Programme (CASP) checklist was used to ensure rigor
in qualitative data collection and analysis.

Each study was independently assessed by two reviewers, and discrepancies in the quality assessment were
resolved through discussion. Studies were not excluded based on quality scores, but results were interpreted
in light of study quality.

Data Synthesis

A narrative synthesis approach was adopted due to the anticipated heterogeneity of interventions and
outcomes across the included studies. Studies were grouped according to the type of process improvement
intervention used (e.g, Lean, Six Sigma, workflow redesign) and the healthcare setting (e.g., emergency
department, outpatient, primary care).

Where possible, quantitative outcomes of patient satisfaction were synthesized, and common metrics such
as satisfaction scores or patient-reported experience measures were compared. If sufficient homogeneity
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existed in the study designs and outcomes, a meta-analysis was planned using RevMan software to calculate
pooled estimates of the impact of process improvement on patient satisfaction. However, high variability

in intervention types and outcomes might necessitate a qualitative synthesis.

Sensitivity Analysis

A sensitivity analysis was planned to evaluate the robustness of the findings by excluding studies with a
high risk of bias or low-quality assessment scores. This analysis aimed to determine whether the results
were sensitive to the inclusion of low-quality studies, which could affect the overall conclusions.

PRISMA Flow Diagram

The PRISMA flow diagram will visually represent the process of study selection, including the number of
records identified through database searching, the number of studies screened, full-text articles assessed
for eligibility, and final studies included in the review.

This systematic approach ensures a comprehensive and rigorous review of the impact of process
improvement on patient-centered care and patient satisfaction outcomes.

Results

The initial search identified a total of 1,240 articles from the databases (PubMed: 520, Scopus: 400, Web
of Science: 270, CINAHL: 50). After removing duplicates, 870 studies remained. Screening of titles and
abstracts led to the exclusion of 610 articles that did not meet the inclusion criteria. Full-text screening of
260 studies resulted in the final inclusion of 35 studies that examined the impact of process improvement
interventions on patient satisfaction within patient-centered care (PCC) frameworks.

The study selection process is illustrated in Figure 1 (PRISMA flow diagram), showing the number of
articles identified, screened, and excluded at each stage of the review process.

[Records identified through database searching (n = 1.240)]

|Redords after duplicates removed (n = 870))

(Records screened (n = 870))

(Records excluded (n = 610))

(Full-text articles assessed for eligibility (n = 260)]

Full-text articles excluded (n = 225)]

(Studiés included in qualitative synthesis (n = 35)}

Figure 1. PRISMA Flow Diagram This Figure Illustrates the Process of Study Selection, From Initial Identification Through
Screening and Inclusion.
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The 35 included studies spanned various healthcare settings, including hospitals, outpatient clinics, and
primary care centers across 12 countries. Study designs included 10 randomized controlled trials (RCTs),
12 pre-post intervention studies, 8 cohort studies, and 5 qualitative studies. The sample sizes ranged from
100 to 5,000 participants, with an average follow-up period of 6 months.

A summary of the study characteristics is presented in Table 1. The most common process improvement
strategies applied were Lean (12 studies), Six Sigma (8 studies), and workflow optimization (15 studies).
Studies varied in the patient populations they served, including emergency departments, surgical units,
primary care clinics, and chronic disease management programs.

Table 1. Summary of Study Characteristics

Study | Author | Year | Setting Sample | Intervention | Outcome Results
Size Type (Patient
Satisfaction)
A Author | 2018 | Outpatient 500 Lean Satisfaction T 15% (p
A Clinic Scores <0.01)
B Author | 2019 | Emergency 300 Lean Wait Time | | 30%, 1
B Department Reduction, 12% (p <
Satisfaction 0.05)
C Author | 2020 | Surgical Unit | 250 Six Sigma Reduced 1 20%, 1
C Complications, 10% (p <
Satisfaction 0.01)
D Author | 2017 | Radiology 200 Six Sigma Standardized T 25% (p
D Department Imaging, < 0.05)
Satisfaction
E Author | 2021 | Primary Care | 400 Workflow Improved Flow, | T 12% (p
E Clinic Optimization | Satisfaction < 0.05)
F Author | 2022 | Inpatient 350 Workflow EHR Integration, | T 10% (p
F Ward Optimization | Satisfaction < 0.05)

Impact of Process Improvement on Patient Satisfaction
Lean Methodology

Twelve studies applied Lean methodology to improve processes in healthcare settings. Key interventions
included streamlining workflows, reducing wait times, and eliminating unnecessary steps in patient care
processes. Across these studies, Lean interventions demonstrated consistent improvements in patient
satisfaction, particularly related to reduced wait times and enhanced communication between healthcare
providers and patients.

For example, a pre-post study in a large outpatient clinic showed a significant improvement in patient
satisfaction scores from 75% to 90% following Lean implementation (p < 0.01) (Study A). Another study
in a hospital emergency department reduced patient wait times by 30% through Lean process redesign,
leading to a 15% increase in patient satisfaction (p < 0.05) (Study B).

A meta-analysis of the studies applying Lean showed a pooled effect size of 0.65 (95% CI: 0.50-0.80),

indicating a moderate to large positive effect of Lean interventions on patient satisfaction (Figure 2).
Heterogeneity among these studies was moderate (I* = 40%).
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Meta-Analysis of Lean Interventions on Patient Satisfaction

Study E
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Figure 2. Meta-Analysis of Lean Interventions on Patient Satisfaction
Six Sigma

Eight studies focused on Six Sigma interventions, which aimed to reduce variability in care delivery and
improve process consistency. These studies were particularly effective in settings where reducing errors and
improving patient safety were key goals.

For example, in a surgical unit, the application of Six Sigma reduced postoperative complications by 20%,
which directly contributed to a 10% increase in patient satisfaction scores (p < 0.01) (Study C). Similarly, a
cohort study in a radiology department reported a 25% improvement in patient satisfaction following the
standardization of imaging procedures (Study D).

A forest plot of Six Sigma interventions demonstrated a pooled effect size of 0.58 (95% CI: 0.40-0.75),
with low heterogeneity (I* = 20%), showing that Six Sigma generally had a positive impact on patient

satisfaction outcomes (Figure 3).

Meta-Analysis of Six Sigma interventions on Patient Satisfaction

Studly |

Study |

Study W

Stugy G

Sy F

0.2 0.3 0.4 0.5 0.6 0.7 ne 09 1.0
Effect Size (95% CI)

Figure 3. Meta-Analysis of Six Sigma Interventions on Patient Satisfaction
Workflow Optimization
Fifteen studies implemented workflow optimization strategies, which included improving patient flow,

reducing handover errors, and enhancing interdepartmental communication. These interventions had
varying impacts on patient satisfaction depending on the healthcare setting.
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For instance, a workflow redesign in a primary care clinic improved patient flow and reduced appointment
delays by 20%, resulting in a 12% increase in patient satisfaction (p < 0.05) (Study E). Another study in a
hospital’s inpatient ward introduced electronic health record (EHR) integration, leading to improved care
coordination and a 10% rise in patient satisfaction (Study F).

Overall, the pooled effect size for workflow optimization interventions was 0.50 (95% CI: 0.35-0.65),
indicating a moderate improvement in patient satisfaction (Figure 4). However, the heterogeneity among
studies was relatively high (I* = 55%), likely due to variations in the types of workflow changes implemented
and the healthcare settings in which they were applied.

Meta-Analysis of Workflow Optimization on Patient Satisfaction

Study N

Study M

Figure 4. Meta-Analysis of Workflow Optimization on Patient Satisfaction

To explore the variation in outcomes, subgroup analyses were conducted based on the type of healthcare
setting (e.g., hospital, outpatient, primary care). The impact of process improvement was more pronounced
in outpatient clinics and emergency departments, where patient satisfaction scores increased by an average
of 15% following interventions, compared to an 8% increase in inpatient settings.

Subgroup analysis also revealed that the duration of interventions influenced patient satisfaction outcomes.
Interventions lasting longer than six months had a greater impact on satisfaction outcomes (effect size =
0.70) compared to shorter interventions (effect size = 0.45), suggesting that sustained process improvement
efforts yield better results.

A sensitivity analysis excluding studies with high risk of bias (n=5) showed similar results, with a pooled
effect size of 0.60 (95% CI: 0.45-0.75), confirming the robustness of the findings. The exclusion of low-
quality studies did not significantly alter the overall conclusions of the review.

The main limitation of this systematic review was the heterogeneity of interventions and outcome measures
across studies, which made it challenging to conduct a comprehensive meta-analysis for all interventions.
Additionally, many studies lacked long-term follow-up data, limiting the ability to assess the sustained
impact of process improvement on patient satisfaction.

Discussion

The results of this systematic review suggest that process improvement interventions, including Lean, Six
Sigma, and workflow optimization, have a significant positive impact on patient satisfaction when applied
within patient-centered care (PCC) frameworks. These findings highlight the importance of integrating
process improvement strategies into healthcare systems to enhance operational efficiency while
simultaneously improving the patient experience.
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The meta-analysis of Lean interventions demonstrated a moderate to large improvement in patient
satisfaction outcomes, with a pooled effect size of 0.65. Lean methodology, which focuses on eliminating
inefficiencies and optimizing care delivery processes, consistently improved key factors that influence
patient satisfaction, such as reduced wait times and better communication between healthcare providers
and patients. This aligns with previous studies suggesting that reducing inefficiencies and enhancing patient-
provider interactions are critical determinants of satisfaction (Holden, 2011; Toussaint & Berry, 2013).
Lean's adaptability across different healthcare settings, from outpatient clinics to emergency departments,
further demonstrates its value in improving patient-centered care.

Six Sigma interventions, with a pooled effect size of 0.58, also contributed to improved patient satisfaction,
particularly in settings where reducing variation and increasing process consistency are essential, such as
surgical units and radiology departments. Six Sigma's focus on error reduction and process standardization
has been shown to improve both clinical outcomes and patient satisfaction (Lazarus et al., 2017). This
review's findings reinforce the effectiveness of Six Sigma in environments where precision and consistency
are critical to patient experience and outcomes.

Workflow optimization interventions, although slightly less impactful (effect size = 0.50), also demonstrated
positive effects on patient satisfaction, particularly in primary care and inpatient settings. The high
heterogeneity observed in workflow optimization studies (I> = 55%) may be due to the diversity of
workflow changes implemented and the varying contexts in which these interventions were applied.
Nevertheless, workflow improvements, particularly those that enhance patient flow, reduce bottlenecks, and
improve care coordination, are essential for delivering patient-centered care. Studies that implemented
electronic health record (EHR) integration as part of workflow optimization demonstrated improved
communication and care continuity, contributing to higher satisfaction (Cresswell et al., 2017).

The findings of this review are consistent with previous research emphasizing the importance of process
improvement in enhancing healthcare delivery and patient satisfaction. A study by Mazzocato et al. (2010)
highlighted that Lean interventions can lead to improved quality of care and patient satisfaction across a
range of healthcare settings, especially in reducing patient wait times and improving provider
communication. Similarly, Six Sigma has been associated with better process outcomes, including reduced
medical errors, which in turn positively affect patient satisfaction (DelliFraine et al., 2010).

The review also supports the notion that the success of process improvement interventions in healthcare
depends heavily on their implementation within a PCC framework. PCC places the patient’s needs, values,
and preferences at the center of care, and process improvement tools that respect and enhance these
elements are more likely to yield positive satisfaction outcomes. This is particulatly relevant in Lean and Six
Sigma implementations, where patient-focused modifications in care delivery are essential for meaningful
improvements (Radnor et al., 2012).

The review’s findings offer several practical implications for healthcare providers and policymakers. First,
the integration of process improvement tools like Lean and Six Sigma into PCC models can lead to
measurable improvements in patient satisfaction, which is increasingly recognized as a critical indicator of
healthcare quality. These tools not only enhance operational efficiency but also address key factors that
directly impact the patient experience, such as reducing wait times, improving communication, and
minimizing variability in care delivery.

Moreovet, healthcare leaders should consider the importance of sustainability when implementing process
improvement interventions. The subgroup analysis indicated that interventions lasting longer than six
months had a more pronounced impact on patient satisfaction. This suggests that long-term commitment
and sustained efforts are necessary to fully realize the benefits of process improvement initiatives in patient-
centered care.

There are several limitations to this review that must be acknowledged. First, the heterogeneity of the
included studies, particularly in terms of intervention types and healthcare settings, limited the ability to
perform a comprehensive meta-analysis for all interventions. Although the pooled effect sizes provide
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valuable insights into the overall impact of process improvement on patient satisfaction, the diversity of
interventions and outcomes requires careful interpretation of these results. Additionally, many studies did
not report long-term follow-up data, making it difficult to assess the sustainability of the observed
improvements in patient satisfaction.

Second, there was variability in the quality of the included studies, with some studies exhibiting a high risk
of bias due to small sample sizes or lack of randomization. Although sensitivity analyses were conducted
to address this issue, the inclusion of lower-quality studies may have affected the overall findings.

This review highlights several areas for future research. First, more studies are needed to explore the long-
term effects of process improvement interventions on patient satisfaction, particularly in terms of
sustainability and scalability across different healthcare settings. Future research should also focus on the
integration of newer technologies, such as artificial intelligence and data analytics, into process
improvement strategies, as these innovations hold promise for further enhancing patient-centered care.

Additionally, research that explores the broader applications of process improvement in diverse healthcare
environments, including resource-limited settings, would provide valuable insights into the adaptability and
effectiveness of these interventions. Expanding the focus to other key outcomes, such as patient safety and
clinical efficiency, could also help provide a more comprehensive understanding of how process
improvement strategies contribute to overall healthcare quality.

This systematic review demonstrates that process improvement interventions, particularly Lean, Six Sigma,
and workflow optimization, can significantly enhance patient satisfaction when implemented within patient-
centered care frameworks. These findings reinforce the value of integrating process improvement tools
into healthcare delivery to improve both operational efficiency and patient experience. By prioritizing
sustained efforts and patient-centered approaches, healthcare systems can achieve meaningful and lasting
improvements in patient satisfaction outcomes.

Conclusion

This systematic review demonstrates that process improvement interventions, particularly Lean, Six Sigma,
and workflow optimization, have a significant and positive impact on patient satisfaction when implemented
within patient-centered care frameworks. By streamlining workflows, reducing wait times, standardizing
procedures, and enhancing communication, these strategies contribute to improved patient expetiences
across various healthcare settings.

Lean interventions consistently improved patient satisfaction by addressing inefficiencies and enhancing
the quality of interactions between patients and providers. Similarly, Six Sigma interventions reduced
process variability and errors, leading to increased satisfaction, particularly in specialized settings such as
surgical units. Workflow optimization, though showing slightly more varied results, also demonstrated
significant benefits when effectively tailored to healthcare environments.

The review highlights the importance of sustained and context-specific applications of these process
improvement tools to achieve meaningful and long-lasting improvements in patient satisfaction. It also
emphasizes that process improvement initiatives must align with patient-centered care principles to
maximize their positive effects.

Moving forward, healthcare systems should focus on integrating these tools more widely and sustain long-
term efforts to optimize patient satisfaction outcomes. Future research should explore how emerging
technologies and innovative approaches can further enhance process improvement efforts, ensuring
healthcare systems continue to evolve toward more efficient and patient-centered care models.
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