OrJginal Article

A Cluster-Controlled Trial of a Lean Management System
Redesign on Emergency Department Throughput and
Clinician Burnout

https://doi.org/10.61919/5azrwv09

Saba Naz!, Sadaf Naz?, Javeria Shabbir3, Muhammad Afraz Numan*, Muhammad Abrar®, Syed Hassan
Raza®, Syeda Hadia Qudrat’

! Principal, RCN GGG, Riphah International University, Islamabad, Pakistan

2 Head Nurse, Infection Prevention and Control, GMC Teaching Hospital, Gujranwala, Pakistan

% Project Manager, Riphah Language Center, Riphah International University, Rawalpindi, Pakistan

“PGD TQM Student, University of the Punjab, Lahore, Pakistan

5 MBBS from Bolan Medical College, Quetta, Pakistan; Master in Public Health from Alhamd Islamic University, Quetta, Pakistan
6 Medical Officer, Sial Hospital, Ali Pur Chatta, Gujranwala, Pakistan

7 Clinical Psychologist and Rehab Therapist, Park Lane Hospital, Rawalpindi, Pakistan

*Corresponding author: Saba Naz, sabaasim184@gmail.com

Received: 11 February 2026; Accepted: 07 March 2026; Published: 30 March 2026

Author Contributions: Concept: SN; Design: SN; Data Collection: JS; Analysis: MAN; Drafting: MA. Ethical Approval: Riphah International University, Islamabad, Pakistan.
Informed Consent: Written informed consent was obtained from all participants; Conflict of Interest: The authors declare no conflict of interest. Funding: No external
funding; Data Availability: Available from the corresponding author on reasonable request; Acknowledgments: N/A.

ABSTRACT

Background: Emergency departments frequently face operational inefficiencies such as overcrowding, prolonged patient waiting
times, and workflow fragmentation. These pressures not only affect patient throughput but also contribute to psychological strain
and burnout among clinicians. Lean management, a process improvement framework focused on eliminating waste and
optimizing workflow, has increasingly been adopted in healthcare settings to address these challenges. However, evidence
evaluating its simultaneous impact on operational efficiency and clinician well-being remains limited, particularly in real-world
emergency department environments. Objective: To evaluate the effect of a Lean management system redesign on emergency
department throughput indicators and clinician burnout levels. Methods: A randomized controlled trial with department-level
allocation was conducted over four months in emergency departments within the Islamabad-Rawalpindi healthcare region.
Departments were randomly assigned to either a Lean management intervention or standard operational practice. A total of 72
clinicians, including physicians, nurses, and clinical officers, participated in the study. Operational efficiency outcomes included
waiting time to physician assessment, total emergency department length of stay, and rate of patients leaving without being seen.
Clinician burnout was assessed using the Maslach Burnout Inventory-Human Services Survey. Data were collected at baseline and
post-intervention, and statistical analyses were performed using independent and paired t-tests, analysis of variance, and Pearson
correlation analysis. Results: Emergency departments implementing Lean-based workflow redesign demonstrated significant
improvements in operational performance. Mean waiting time to physician assessment decreased from 41.6 + 9.3 minutes to 28.7
+ 7.4 minutes, while average department length of stay declined from 196.4 + 34.5 minutes to 158.2 + 30.6 minutes. The proportion
of patients leaving without being seen also decreased. Clinicians in intervention groups reported lower emotional exhaustion
scores (22.6 + 6.3) compared with those in control groups (26.4 + 6.5). Shorter patient waiting times were moderately associated
with reduced burnout levels. Conclusion: Lean management system redesign improved both operational efficiency and clinician
well-being within emergency department settings, suggesting that structured workflow optimization may contribute to more
sustainable and supportive healthcare environments. Keywords: Burnout, Emergency Service Hospital, Health Care Quality
Improvement, Lean Management, Patient Flow, Professional Burnout, Workflow.

INTRODUCTION

Emergency departments serve as the front line of modern healthcare systems, providing rapid
assessment and treatment for patients with conditions ranging from minor injuries to life-threatening
emergencies (1). Over the past two decades, rising patient volumes, increasing clinical complexity, and
limited healthcare resources have placed extraordinary pressure on emergency care systems worldwide
(2). Additionally, emergency department overcrowding is a critical factor that compromises patient
safety and increases staff load, creating prolonged waiting times (3). These pressures frequently manifest
as overcrowded waiting areas, prolonged patient length of stay, delayed diagnostics, and extended

boarding times for admitted patients. Such inefficiencies not only compromise operational performance
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but also have meaningful implications for patient safety, quality of care, and public trust in healthcare
institutions (4). Recognition of emergency as a specialty can improve the approaches, and improving
clinician wellbeing is a necessary goal for the healthcare system, providing emergency physicians with
control of their profession (5). As emergency departments struggle to balance timely service delivery
with safe clinical decision-making, health system leaders have increasingly recognized the need for
systematic approaches that improve both workflow efficiency and the working conditions of healthcare
professionals (6).

In the face of increasing pressures such as limited resources increasing patients volumes and rising
expectations of stakeholders, effective hospital management depends on efficient operations (7).
Operational inefficiencies in emergency departments are rarely the result of a single bottleneck (8).
Instead, they arise from complex interactions among patient demand, staffing levels, physical
infrastructure, diagnostic turnaround times, and communication processes across clinical teams.
Traditional attempts to improve performance have often focused on isolated interventions, such as
increasing staffing or expanding physical capacity. While such measures may produce temporary relief,
they rarely address the underlying structural inefficiencies embedded within care delivery processes (9).
Consequently, attention has shifted toward management frameworks capable of redesigning systems of
work rather than merely adding resources. Among these approaches, Lean management has gained
increasing prominence in healthcare as a strategy for eliminating waste, streamlining workflow, and
enhancing value from the perspective of both patients and providers.

Lean management, originally developed within manufacturing industries, emphasizes continuous
improvement, standardization of processes, and frontline staff engagement in problem-solving (10).
When applied to healthcare environments, Lean principles aim to reduce non-value-adding activities,
improve coordination across clinical teams, and ensure that patient care flows smoothly through the
system. Several healthcare organizations have implemented Lean initiatives within emergency
departments to address delays in triage, diagnostic testing, and patient disposition. Early reports suggest
that such initiatives can improve operational metrics such as patient throughput, waiting time, and
overall length of stay (11). However, many of these studies have relied on observational designs or single-
site quality improvement projects, limiting the strength of causal inference and the generalizability of
findings across diverse healthcare settings.

Beyond operational performance, the human consequences of emergency department work
environments have become an increasingly urgent concern (12). Clinicians working in emergency
settings frequently experience high levels of psychological stress due to unpredictable patient volumes,
time pressure, emotionally demanding encounters, and exposure to critical illness and trauma (13).
Prolonged exposure to such conditions contributes to burnout, a syndrome characterized by emotional
exhaustion, depersonalization, and reduced professional efficacy. Burnout among emergency physicians
and nurses has been associated with decreased job satisfaction, increased turnover intentions, and
potential adverse effects on patient care. Importantly, operational inefficiencies and chaotic work
environments may exacerbate these psychological burdens by forcing clinicians to spend substantial
time navigating fragmented processes rather than focusing on patient care (14).

While Lean management systems are designed to streamline workflow and reduce unnecessary
workload, their influence on clinician well-being remains an area of active debate. The lean management
transferring to dynamic environment such as health care poses many integration issues (7). Proponents
argue that eliminating inefficiencies can reduce stress and cognitive burden by creating more
predictable, organized clinical environments. Critics, however, caution that poorly implemented process
redesign may inadvertently intensify work pace or introduce new performance pressures (15). As a
result, evaluating Lean interventions solely on the basis of operational outcomes provides an incomplete

understanding of their broader impact on healthcare systems. A comprehensive assessment must
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consider whether improvements in efficiency occur alongside improvements in the working conditions

and psychological well-being of frontline clinicians.

Despite the growing adoption of Lean methodologies in hospital settings, robust evidence examining
their simultaneous effects on operational performance and clinician well-being remains limited. Due to
nature of healthcare it becomes very difficult to integrate the principles of lean management as
production flow in factories is different from the needs of patients (7). Many prior investigations have
measured throughput indicators without systematically evaluating staff burnout, job satisfaction, or
work engagement. Furthermore, few studies have employed rigorous experimental designs capable of
isolating the effect of management system redesign from other organizational influences (16).
Randomized trials, in which clinical units rather than individual patients are randomized to intervention
or control conditions, provide a particularly valuable methodology for studying organizational
interventions within complex healthcare environments. Such designs allow researchers to evaluate
system-level changes while minimizing contamination across clinicians working within the same

operational setting,

Given these considerations, a carefully designed evaluation of Lean management implementation
within emergency departments is necessary to clarify whether process redesign can simultaneously
enhance operational efficiency and support clinician well-being. Understanding this relationship is
critical for healthcare administrators seeking sustainable solutions to emergency department crowding
while preserving a healthy and engaged workforce.

The present study therefore sought to examine the impact of a comprehensive Lean management
system redesign implemented across emergency department care processes. Using a randomized
controlled trial design, the study evaluated whether Lean-based operational restructuring improved
patient throughput metrics while also influencing levels of clinician burnout and work-related stress.
The primary objective was to determine whether systematic workflow redesign could deliver measurable
improvements in both emergency department operational efficiency and clinician well-being, thereby
informing future strategies for sustainable healthcare quality improvement.

METHODS

A randomized controlled trial with department-level allocation was conducted to evaluate the impact of
a Lean management system redesign on emergency department throughput and clinician burnout. The
study was carried out across emergency departments in the Islamabad-Rawalpindi region, a major urban
healthcare hub characterized by high patient turnover, diverse clinical presentations, and substantial
demand for emergency services.

This setting was considered appropriate for examining operational efficiency interventions because
hospitals in the region frequently experience crowding and workflow pressures that can influence both
patient throughput and clinician workload. The study was conducted over a four-month period from
May to August 2025, allowing sufficient time for implementation of workflow modifications and

subsequent evaluation of outcomes.

Emergency departments within participating tertiary care hospitals were treated as groups and were
randomly assigned to either the Lean management intervention group or the standard operational
practice group. Clinicians working within these departments constituted the study participants. Eligible
participants included emergency physicians, nurses, and clinical officers who had been working in the
department for at least six months prior to the study period and were actively involved in patient care
processes such as triage, assessment, or treatment coordination. Individuals working exclusively in
administrative roles, interns undergoing short clinical rotations, or staff members planning extended
leave during the study period were excluded to maintain consistency in exposure to departmental
workflow changes.
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A total sample size of 72 clinicians was determined for the study. This number was informed by earlier
research examining organizational interventions in emergency departments, where comparable
randomized-based studies assessing workflow improvement and staff well-being typically included
approximately 60-80 clinical participants. The final sample size allowed balanced representation of
clinicians across intervention and control groups while remaining feasible within the operational
structure of the participating departments.

The intervention involved the implementation of Lean management principles aimed at reducing
process inefficiencies and improving care flow. Key components included value stream mapping of
patient pathways, redesign of triage and patient handoff procedures, standardized communication
protocols, and brief daily team huddles focused on workflow coordination. Frontline clinicians were
actively involved in identifying bottlenecks and suggesting improvements during the initial redesign
phase. Departments assigned to the control group continued with their routine operational processes
during the study period.

Operational efficiency outcomes were assessed using routinely recorded departmental indicators,
including patient waiting time to physician assessment, total emergency department length of stay, and
rate of patients leaving without being seen. Clinician well-being was measured using the Maslach
Burnout Inventory-Human Services Survey (MBI-HSS), a widely validated instrument assessing
emotional exhaustion, depersonalization, and personal accomplishment among healthcare
professionals. Additional work-environment perceptions were evaluated using the Copenhagen
Psychosocial Questionnaire short form to capture perceived workload, teamwork climate, and job
satisfaction.

Data were collected at baseline prior to the intervention and again at the end of the four-month study
period. Operational metrics were extracted from hospital information systems, while clinician
questionnaires were administered in person to ensure completeness of responses. Data analysis was
conducted using statistical software after confirmation of normal distribution through the Shapiro-Wilk
test. Continuous variables were summarized using means and standard deviations. Independent t-tests
were applied to compare post-intervention outcomes between intervention and control groups, while
paired t-tests were used to examine within-group changes from baseline. Analysis of variance (ANOVA)
was employed where comparisons involved more than two clinical roles, and Pearson correlation
analysis was performed to explore relationships between operational metrics and burnout scores. A p-
value of less than 0.05 was considered statistically significant.

RESULTS

A total of 78 eligible clinicians working within the participating emergency departments were initially
approached for inclusion in the study. Of these, 72 clinicians consented and completed baseline
assessment, resulting in a response rate of 92.3%. All enrolled participants remained in their assigned
departmental departments throughout the study period and completed the follow-up assessment at four
months, yielding a final analytic sample of 72 clinicians. The intervention departments included 36
clinicians exposed to the Lean management system redesign, while 36 clinicians continued working
under standard operational procedures in the control departments. Operational throughput data were
available for all departments across the entire study period.

The demographic and professional characteristics of participants are summarized in Table 1. The overall
mean age of clinicians was 33.8 + 5.7 years, with a slight predominance of male participants (54.2%).
Nurses constituted the largest professional group (44.4%), followed by emergency physicians (34.7%)
and clinical officers (20.8%). The mean duration of clinical experience in emergency care was 7.1 + 3.4
years. Baseline demographic characteristics were comparable between the intervention and control
departments, with no statistically significant differences observed in age distribution, gender

composition, or professional role.
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Operational efficiency indicators demonstrated measurable improvements within departments

implementing the Lean management redesign. The mean patient waiting time to physician assessment

decreased from 41.6 + 9.3 minutes at baseline to 28.7 + 7.4 minutes following implementation in

intervention departments, while control departments showed only a modest reduction from 40.9 + 8.8

minutes to 38.5 + 8.1 minutes.

The between-group difference at follow-up was statistically significant (p = 0.002). Similarly, the average

emergency department length of stay declined from 196.4 + 34.5 minutes to 158.2 + 30.6 minutes in the

intervention group, compared with 192.1 + 31.9 minutes to 187.6 + 29.7 minutes in the control group (p

= 0.001). The proportion of patients leaving without being seen also decreased more prominently in

intervention departments (3.8% vs. 6.5% in controls). These findings are presented in Table 2.

Table 1: Baseline Demographic and Clinical Characteristics of Participants (N = 72)

Variable Categories n (%) | Mean + SD
Age (years) Mean + SD 338 +5.7
Gender Male 39 (54.2%)
Female 33 (45.8%)
Professional Role Emergency Physician 25 (34.7%)
Nurse 32 (44.4%)
Clinical Officer 15 (20.8%)
Years of Emergency Care Experience Mean + SD 71+34
Department Allocation Lean Intervention group 36 (50.0%)
Control group 36 (50.0%)
Table 2: Emergency Department Operational Throughput Outcomes
Outcome Variable inst;a)r)vention Group (Mean ngll)t)rol Group (Mean s;due
Waiting Time to Physician (minutes) 287 +74 385+81 0.002
f;zi:)cy Department Length of Sy .05 . 306 187.6 + 20.7 0.001
Patients Leaving Without Being Seen
%) 38+1.2 6.5+1.9 0.009
Table 3: Maslach Burnout Inventory Domain Scores
Burnout Domain Intervention Group (Mean + SD)  Control Group (Mean + SD) 5 :-ﬂue
Emotional Exhaustion 226+6.3 264 + 6.5 0.004
Depersonalization 89+31 10.7 + 3.6 0.018
Personal Accomplishment 34.2 + 5.8 311+62 0.011
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Table 4: Pearson Correlation Between Operational Metrics and Burnout Scores

Variable Pair Correlation (r) p-value
Waiting Time vs Emotional Exhaustion —0.42 0.001
Length of Stay vs Depersonalization —-0.36 0.004
Waiting Time vs Personal Accomplishment —-0.28 0.019

Clinician well-being outcomes also showed meaningful differences between groups. Mean emotional
exhaustion scores measured using the Maslach Burnout Inventory decreased from 28.3 + 7.1 to 22.6 +
6.3 among clinicians in intervention departments, whereas control departments demonstrated only a
slight reduction from 27.9 + 6.8 to 264 + 6.5. The between-group difference at follow-up reached
statistical significance (p = 0.004). Depersonalization scores also declined modestly in the intervention
group (p = 0.018), while personal accomplishment scores increased significantly compared with the
control group (p = 0.011). Detailed burnout domain scores are presented in Table 3.

Figure 1: Comparison of Emergency Department Waiting Time by Study Gr|
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Further analysis explored the relationship between operational performance indicators and clinician
burnout dimensions. Pearson correlation analysis revealed that shorter patient waiting times were
moderately associated with lower emotional exhaustion scores (r = —0.42, p = 0.001). Similarly, reduced
emergency department length of stay demonstrated a negative correlation with depersonalization scores
(r = —0.36, p = 0.004). These findings suggested that improvements in departmental workflow were
linked with improved clinician well-being metrics. Comparative outcome analysis between departments
is summarized in Table 4.
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Figure 2: Changes in Emotional Exhaustion Scores Among Clinicians
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Overall, departments implementing Lean-based workflow redesign experienced improvements in both
operational throughput indicators and clinician burnout outcomes. The magnitude of change was
consistently greater in intervention departments compared with departments maintaining standard
operational procedures, indicating that system-level process redesign may simultaneously enhance
efficiency and workforce well-being within high-demand emergency care environments.

DISCUSSION

The present study examined the impact of a Lean management system redesign on both operational
performance and clinician well-being within emergency department settings (17). The findings
indicated that departments implementing Lean-based workflow restructuring demonstrated meaningful
improvements in patient throughput indicators while simultaneously showing reductions in clinician
burnout scores. These outcomes suggest that carefully implemented operational redesign can influence
not only efficiency metrics but also the work experience of frontline healthcare professionals. In
environments such as emergency departments, where time pressure and workflow complexity
frequently converge, organizational structures appear to play a crucial role in shaping both patient flow
and staff psychological outcomes (18).

The reduction in patient waiting time and overall emergency department length of stay observed in the
intervention groups reflects the potential value of structured process improvement strategies in high-
demand clinical environments (19). Lean management emphasizes identification of inefficiencies within
care pathways, allowing teams to remove unnecessary steps and streamline transitions between stages
of care. The improvements recorded in the current study were consistent with earlier observations from
hospital systems that adopted similar workflow redesign initiatives. In those settings, structured triage
modifications, standardized communication processes, and coordinated team huddles contributed to
faster patient assessment and improved coordination between clinical staff (20). The current findings
reinforced the idea that operational bottlenecks within emergency departments often arise from
fragmented processes rather than purely from insufficient resources.

Beyond improvements in throughput metrics, the observed reductions in emotional exhaustion and
depersonalization among clinicians provided an important perspective on the human consequences of
operational design. Emergency medicine professionals frequently operate under intense cognitive and
emotional demands, and prolonged exposure to chaotic workflow conditions can accelerate burnout (21).
The intervention departments in this study experienced measurable reductions in emotional exhaustion

scores, suggesting that improved workflow clarity and better team coordination may reduce the mental
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strain associated with unpredictable patient flow (22). When clinicians are able to navigate structured
processes with fewer interruptions and ambiguities, their capacity to focus on clinical decision-making

may improve, which in turn contributes to greater professional satisfaction.

The relationship identified between operational indicators and burnout measures further supported the
interconnected nature of system performance and clinician well-being. Shorter patient waiting times
were associated with lower emotional exhaustion scores, while reduced department length of stay
correlated with lower depersonalization levels (23). These patterns suggested that inefficiencies within
care delivery systems may indirectly contribute to psychological strain among clinicians. When
clinicians repeatedly encounter delays, overcrowding, and administrative obstacles, their professional
engagement can gradually erode (24). Conversely, streamlined systems appear to support a more
manageable work environment, reinforcing the idea that quality improvement initiatives should
consider staff well-being as a core outcome rather than a secondary benefit.

Despite these encouraging findings, the interpretation of the results requires careful consideration of
the study’s scope. The randomized design represented a methodological strength, as it allowed
evaluation of a system-level intervention within natural clinical settings while minimizing
contamination between groups. The inclusion of both operational performance indicators and validated
burnout measurement tools also strengthened the analytical framework, enabling simultaneous
assessment of organizational and psychological outcomes. Furthermore, the active involvement of
frontline clinicians in identifying workflow challenges during the Lean redesign process likely
contributed to practical and contextually relevant improvements within the departments.

Several limitations nevertheless warrant acknowledgment. The study was conducted within a limited
number of emergency departments in a single urban healthcare region, which may restrict the
generalizability of the findings to other hospital systems with different organizational structures or
patient demographics. The relatively short duration of follow-up also limited the ability to determine
whether the observed improvements in efficiency and clinician well-being would be sustained over
longer periods. Organizational interventions often require continuous reinforcement, and it remains
possible that initial gains may diminish if ongoing process evaluation and staff engagement are not
maintained. In addition, while validated self-report instruments were used to measure burnout,
responses may still have been influenced by social or professional perceptions within the workplace.

The modest sample size represented another practical constraint inherent to randomized-based studies
within clinical environments. While the sample was sufficient to detect statistically meaningful
differences in key outcomes, larger multi-center investigations would provide stronger evidence
regarding the broader applicability of Lean management interventions in emergency medicine settings.
Future research may also benefit from examining additional dimensions of clinician well-being,
including job satisfaction, teamwork climate, and turnover intentions. Exploring patient-centered
outcomes such as satisfaction, safety indicators, and clinical effectiveness could further enrich
understanding of how operational redesign influences the overall quality of emergency care.

Taken together, the findings highlighted the potential for structured management approaches to address
both operational inefficiencies and workforce challenges within emergency departments. Healthcare
systems increasingly recognize that sustainable performance improvement requires attention to both
organizational processes and the human experience of clinical work. Interventions that successfully
integrate these dimensions may offer a pathway toward emergency care environments that are not only
more efficient but also more supportive for the professionals who deliver care under demanding
conditions.
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CONCLUSION

The findings demonstrated that Lean-based management system redesign within emergency

departments was associated with meaningful improvements in operational efficiency and clinician well-

being. Departments implementing structured workflow optimization experienced shorter patient

waiting times, reduced overall length of stay, and lower levels of clinician burnout compared with

standard operational practices. These results highlighted the potential of system-level process

improvement strategies to address both performance challenges and workforce strain. Integrating

operational redesign with staff-centered quality improvement may represent a practical pathway toward

more efficient and sustainable emergency care delivery.

REFERENCES

1.

10.

11.

12.

13.

Browne-Farrell GD. Strategies to reduce waiting times in a hospital emergency department. Walden
University; 2025.

Ruple G, Brodhead ], Rabinovich L, Junghaenel DU, Nakamura T, Wong ], et al. Protocol of
randomized-controlled trial to examine the effectiveness of three different interventions to reduce
healthcare provider burnout. 2024;24(1):1643.

Franchini R, Malerba P, Ragazzoni L, Lamberti-Castronuovo A, Molin AD. Exploring the
implementation of nurses’ advanced competencies in emergency departments: a scoping review. Int
J Environ Res Public Health. 2026;21(1):187-203.

Degen L. Multimodal leadership intervention to improve job satisfaction of general practice teams.
Universitits- und Landesbibliothek Bonn; 2024.

Erak M, Khatib N, Collier A, Lim R, Lang E, Heymann E, et al. Emergency medicine advances
healthcare systems: the importance of recognizing EM as a specialty. 2026:1-7.

Vogus TJ, McClelland LE, Lee YS, McFadden KL, Hu X. Creating a compassion system to achieve
efficiency and quality in health care delivery. ] Serv Manag. 2021;32(4):560-80.

Ginting DO, Girsang E, deasy Siregar S. The effect of lean management implementing in efforts to
improve operational efficiency in the emergency department and inpatient units at Royal Prima
Hospital, Medan. Public Health J. 2026;8(1):238-48.

Samara MN, Harry KD. Leveraging Kaizen with process mining in healthcare settings: a conceptual
framework for data-driven continuous improvement. Healthcare. 2025.

Tawfik D, Sebok-Syer SS, Bragdon C, Brown-Johnson C, Winget M, Bayati M, et al. Qualitative
verification of machine learning-based burnout predictors in primary care physicians: an
exploratory study. 2025;16(4):1031-40.

McKennon S, Fricke S, DeWitt D. Well-being interventions for rural health professionals: a scoping
review. J Rural Health. 2025;41(1):e12909.

Grumbach K, Willard-Grace R. Health worker burnout and moral injury: drivers, effects, and
remedies. Annu Rev Public Health. 2025;46(1):447-65.

Al-Busaidi S, Al-Magqrashi N, Al Amri U, Al Habsi N, Al Rasbi S, Kashoub M, et al. Physician burnout:
systemic challenges and individual resilience. 2025;2(2):10.

Reeves JJ, Goldhaber N, Hollandsworth H, Cox K, Dumitru AM, Zhao B, et al. Leveraging lean
methodology to improve compliance with work-hour restrictions. 2025;160(2):200-8.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

JHWCR | 2026;4(6) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 10

Ji X, Dougherty M, Lee Y, Poghosyan L, Lelutiu-Weinberger C. Organizational interventions to
address primary care provider burnout: a systematic review. Med Care Res Rew.
2025:10775587251391520.

Haraldsson P, Nylander E, Jonker D, Ros A, Josefsson K. Workplace interventions focusing on how
to plan, organize and design the work environment in hospital settings: a systematic review. Work.
2024,78(2):331-48.

Tawfik D, Sebok-Syer SS, Bragdon C, Brown-Johnson C, Winget M, Bayati M, et al. Appl Clin Inform.

Palamara K, Poplau S, Rusten C, Walter ML, Smith CD, Sipler G, et al. Feasibility of a “network of
champions” in implementing a program to address physician well-being. 2021;3(3):2.

Nielsen K. Organizational interventions. 2022.

Brown JL. Strategies ambulatory practice leaders use in optimizing electronic medical record
systems. 2022.

Tavakolikashi M, Hallen S, Zelaya-Floyd MI, White P, Varaklis K, Van der Kloot T, et al. Using design
thinking to spread iPACE™: an interprofessional medical education innovation in an academic
medical center. 2021;3(1):8.

Davis ], Fischl AH, Beck ], Browning L, Carter A, Condon JE, et al. 2022 national standards for
diabetes self-management education and support. 2022;48(1):44-59.

Bowie J. Centers for Medicare and Medicaid no-pay policy for fall prevention: a policy analysis
project. Jacksonville University; 2025.

Towle A, Canfield C, Lauscher D. Block G. Can Med Educ J. 2024:282.

DiPiro JT, Hoffman JM, Tichy E, Shea S, Sanborn M, Hung A, et al. ASHP and ASHP Foundation
pharmacy forecast 2025: strategic planning guidance for pharmacy departments in hospitals and
health systems. 2025;82(2):17-47.



