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Abstract:  
 
This reflection highlights the value of integrating Lean principles into undergraduate medical 
education through a preclinical internship. Despite varied prior healthcare experiences, 
participating medical students recognized a significant gap in understanding system-based 
practices (SBP). The Lean Healthcare Internship addressed this gap through lectures, 
simulations, and immersive hospital projects. Working alongside multidisciplinary teams, 
students applied Lean methodology to investigate two different workflow inefficiencies, 
including the signed-and-held order process and the delivery of the Important Message from 
Medicare. Through challenge-based learning, students developed critical thinking, teamwork, 
and problem-solving skills while gaining early exposure to hospital operations. This internship 
strengthened their knowledge of quality improvement and prepared them for clinical rotations 
and residency programs. Embedding systems thinking and Lean methodology early in medical 
training fosters adaptable, improvement-oriented physicians and offers a scalable approach to 
enhancing SBP education. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 
 
The implementation of systems-based practice (SBP) in undergraduate medical education has 
undergone continuous evolution due to the challenges of integrating it into a medical school 
curriculum.1,2 SBP is an approach to healthcare that focuses on improving the systems in which 
care is delivered, aiming to enhance quality, safety, and efficiency by addressing systemic issues 
rather than individual performance. SBP is a profoundly integral part of healthcare and patient 
safety, yet there are many gaps in the SBP curriculum throughout both undergraduate and 
graduate medical education.3 These gaps, as identified by Johnson et al. (2008), include factors 
such as a lack of clear understanding of SBP, inadequate assessment, a limited understanding of 
the relationship between SBP and patient safety, and an absence of integration into daily 
practice. It is important to note that SBP education continues to be lacking, despite becoming a 
core competency of the Accreditation Council for Graduate Medical Education in 1999.4  
 
Lean, a SBP philosophy, seeks to maximize value while minimizing waste. In healthcare, it 
emphasizes process efficiency, improved outcomes, and enhanced patient satisfaction. The Lean 
Healthcare Internship at Oklahoma State University College of Osteopathic Medicine has been 
effective in building SBP skills among undergraduate medical students. It seeks to continue 
developing medical students' systems-based thinking skills, further preparing them for rotations 
and clinical practice.4   
 
This reflection aims to share the insights of medical students on the Lean Healthcare Internship 
experience, focusing on how it shaped our understanding of SBP, improved our problem-solving 
skills, and influenced our perspective on integrating Lean principles into medical education as a 
way to address gaps in SBP education within traditional medical curricula. 

 
Internship Overview 
 
The Lean Healthcare Internship is a four-week intensive quality improvement (QI) program in 
which a select cohort of second-year medical students learn Lean Healthcare methodologies. The 
students work in a team to solve a hospital problem, aiming to improve patient care and safety 
within a healthcare setting.4 As interns, we completed a three-part Lean education curriculum 
that included lectures (2 days), simulations (1 day), and in-field practice (3 1/2 weeks). The 
lectures taught us the history and methodology of Lean system-based practices. Next, we 
participated in two simulations where we entered simulated hospital rooms and identified areas 
for improvement by applying the Lean principles we learned in class. The final step in our 
training was the real-world implementation of Lean work-based practices in actual hospital 
settings, building on the knowledge and skills we had learned and simulated.  
 
Teams were assigned to one of two hospitals in Oklahoma that volunteered to host the internship. 
Leaders from each hospital challenged their Lean team with a significant issue that is currently 
problematic to patient care. Both groups engaged in identifying workflow WASTE: "Worthless 
Activities that Steal Time and Energy." These wastes can include rework, defects, excess motion, 
overproduction, waiting, underutilization of available resources, transportation, and inadequate 
inventory. 

 



Our Experience 
 
As a group of diverse medical students, each of us has had some healthcare experience prior to 
undergraduate medical education. Our group's individual experiences range from shadowing 
physicians, being a nurse's aide, a certified nursing assistant, a medical assistant, and an 
emergency medical technician.  
 
While these experiences provided a foundation in patient care, they did not fully prepare us for 
understanding system improvements, a knowledge gap that the Lean methodology helped bridge. 
Even with these various experiences and the completion of our first year, our group reported a 
lack of proper understanding of how healthcare networks could be improved using SBP. Despite 
only one member of our group having heard of the Lean methodology, it quickly showed itself as 
a pivotal factor in filling the gap of knowledge in SBP, as one student reports: 

 
"The project opened my eyes to how complex the processes within a hospital can be, and 
how minor inconsistencies in a process can have a great impact on the system as a 
whole." 
-2025, Lean Healthcare Internship Student 
 

This manuscript presents the collective experience of all of the authors; additional individual 
author perspectives on internship value are detailed in Table 1. Beyond theoretical learning, the 
internship offered hands-on engagement with hospital staff, which proved invaluable in 
combination with Lean methodology. 
 
Working within the hospital setting allowed us to collaborate with a diverse team of direct-
patient care workers, department managers, information technology specialists, and C-suite 
members to address two previously identified workflow problems. Gaining experience in a real 
hospital represents a fantastic opportunity rarely afforded to medical students so early in their 
education, and this aspect of the internship was appreciated and valued by all of the medical 
students. Building on this immersive experience, our teams tackled two critical workflow 
challenges identified by the hospitals. 
 
Our teams worked on two hospital-identified challenges: improving the signed and held order 
process to reduce delays in patient care and prevent adverse events, and streamlining the 
workflow for obtaining the Important Message from Medicare form to ensure compliance. These 
projects provided real-world opportunities to apply Lean principles, collaborate with 
multidisciplinary teams, and understand how small inefficiencies can impact patient safety and 
hospital operations. 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 



 

 
 
Takeaways 
 
From these projects, we identified several key lessons that extend beyond the specific workflows 
and highlight broader principles of SBP and Lean methodology. 
 
Realization of the Risk for Adverse Events Due to Coordination Lapses. Electronic medical 
records can improve communication, but inefficiencies and user errors can still lead to delays 
and serious adverse patient events. Our experiences reinforced how small coordination lapses 
can escalate patient safety risks, underscoring the importance of SBP thinking to prevent harm. 
 
Recognizing the vulnerability of healthcare systems underscores the emotional and professional 
impact that adverse events can have on healthcare providers. This phenomenon is seen in 
medical malpractice stress syndrome. Medical malpractice stress syndrome, as named by Liang 
et al., is an emotional and/or physical reaction that physicians or nurses can experience during or 
after medical malpractice lawsuits against them. It can be very debilitating and has been shown 
to negatively impact healthcare providers and the care they provide their patients.5 Preventing 
these events through proactive system improvements is critical for both patients’ safety and 
provider well-being. 
 
Discovery of the Utilities of Teamwork and Visual Mapping to Simplify Complex Work and 
Identify Solutions. Visual mapping and collaborative teamwork proved invaluable for 
simplifying complex processes and identifying high-impact solutions. These tools helped us to 
see inefficiencies clearly, prioritize changes, and appreciate how structured problem-solving can 
empower both frontline staff and leadership. 
 
Location, Location, Location Matters to Process Efficiencies. Physical layout and resource 
placement significantly influence workflow efficiency and safety. Our observations highlighted 
how spatial organization and training gaps can create systemic waste, reinforcing the value of 
Lean strategies to optimize processes and reduce risk. 
 
An Abundance of Quick, Easy Wins Once We Started Questioning the Process. Many 
inefficiencies persist simply because they go unquestioned. By asking why processes existed, we 



uncovered quick, high-impact improvements and saw how engaging staff fosters empowerment 
and meaningful change. 
 
Discussion 
 
Our experience suggests that programs like the Lean Healthcare Internship can serve as a 
practical bridge to address persistent gaps in SBP education within undergraduate medical 
education. Embedding Lean principles early gives students hands-on exposure to SBP, an area 
often missing from traditional curriculum, and equips students with critical thinking tools. 
Throughout the first year of medical school, most students spend the majority of their time 
studying and taking tests, with limited opportunities to work on real-world healthcare problems 
and learn from them. Many have argued that the time spent in the classroom could be harming 
medical students' ability to grasp concepts of critical thinking and problem-solving skills.6 The 
Lean program exposed students to many aspects of healthcare that we had not previously 
encountered. The internship allowed us to engage directly with and provide solutions to real 
issues, including improving the signed and held order process and the Important Message from 
Medicare form obtaining process. 
  
Working collaboratively with a team, we investigated the problem by utilizing challenge-based 
learning, which emphasizes analytical skills, teamwork, and the practical application of 
knowledge. This will help us gain a better understanding of the systems within a hospital as we 
move forward in our education. Often, students are not exposed to a wide range of specialties or 
unit collaboration within a hospital before their clinical rotations. The Lean program provides a 
multi-disciplinary perspective, enabling an early and diverse perspective of the different roles 
involved in patient care.  Beyond understanding hospital operations, we developed critical skills 
in communication, systems thinking, and strategic problem-solving—essential aspects of the 
Lean methodology.4 The Lean Healthcare Internship provided medical students with a solid 
foundation for implementing quality improvement (QI) within our healthcare work environments 
and serves as an essential tool in our development as future physicians. 
 
QI is a process that addresses systemic problems and seeks solutions. QI employs various 
strategies, including Lean, Six Sigma, and the Model for Improvement. Specific training and 
certification in Lean healthcare during medical school provides students with a broader scope of 
knowledge about healthcare administration and quality improvement that we can take with us in 
our future careers.  
 
This foundation, established early on, enables students to master a technique that can be applied 
to concerns during medical school, residency, and even in their own practice, using a systematic 
approach.4 Not only is this beneficial for the student who received the training and certification, 
but it is also profitable to the healthcare system as a whole. The Lean methodology identifies the 
root cause of the problem, implements effective changes, and delivers system-wide benefits, 
including improved patient outcomes, reduced costs, and waste elimination.7   

 
 
 
 



Conclusions 
 
Our participation in the Lean Healthcare Internship has allowed us to gain additional experiences 
that extend beyond those available to our peers. This internship has provided us with an early 
exposure to QI concepts and terminology featured on the medical licensing board exams. Since 
our curriculum does not include a formal class on SBP or QI, this has given us a unique 
advantage in understanding and implementing these principles. Additionally, many residency 
programs require their residents to complete QI projects within their various healthcare settings. 
This internship has uniquely positioned us for success. Through structured education and hands-
on involvement, we feel we have developed the skills and confidence necessary to lead a team 
working on a QI project. We fully intend to highlight this experience on our applications for 
residency, recognizing that many of our peers have not had exposure to SBP methodologies or 
project implementation yet. 
 
The Lean Healthcare Internship provided medical students with a solid foundation for 
implementing SBP and Lean principles within our healthcare work environments, enabling 
improved quality of care for our future patients. Beyond individual skill development, this 
approach offers a scalable model for integrating SBP into medical education, addressing a 
competency that has long been underemphasized. This training also enhances the students' 
investigative proficiencies, communication skills, and ability to work in a team. These additional 
skills are essential in becoming a competent and well-rounded physician. Ultimately, as more 
students are trained to adopt this mindset, quality improvement projects can operate with greater 
efficiency and effectiveness, as teams will share a common foundation and framework for 
identifying root causes and implementing the most effective solutions.  
 
By increasing awareness of SBP and Lean methodology, integrating these concepts into didactic 
undergraduate medical education, and expanding SBP internship opportunities, medical schools 
can promote widespread adoption of Lean principles and better prepare future physicians to 
deliver efficient, high-quality care. Future research should explore how similar programs can be 
scaled across institutions to standardize SBP training in undergraduate medical education. 
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