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Abstract 

The COVID-19 pandemic has accelerated the transformation of medical education, with telemedicine 

and virtual Continuing Medical Education (vCME) taking center stage. This systematic review 

explores how these innovations, along with the role of virtual command centers, have reshaped the 

landscape of medical education. Telemedicine-based CME programs have proven to be as effective 

as traditional in-person methods in enhancing physician performance, clinical decision-making, and 

patient outcomes. These platforms offer greater accessibility, particularly for healthcare professionals 

in rural or underserved areas, by overcoming logistical barriers like travel costs and time constraints. 

Additionally, the integration of hybrid learning models, combining synchronous and asynchronous 

formats, allows for more flexible and personalized learning experiences. Virtual command centers 

have played a crucial role in managing and coordinating educational efforts, providing real-time 

content updates, fostering multidisciplinary collaboration, and ensuring rapid adaptability in response 

to emerging health crises. These centers have also contributed to the scalability of CME programs, 

enabling widespread access to educational resources during periods of social distancing and 

lockdowns. Despite these advancements, challenges such as the digital divide and limitations in 

hands-on learning persist. Moving forward, further investment in technology and efforts to optimize 

virtual learning environments will be essential to fully realize the potential of these educational 

innovations. 
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1. Introduction 

The COVID-19 pandemic has been a defining moment in both healthcare delivery and the evolution 

of medical education. Historically, medical education has been heavily reliant on in-person 

interactions, ranging from classroom-based lectures to live workshops and Continuing Medical 

Education (CME) events. These traditional methods have allowed for close interaction between 

educators and learners, as well as practical, hands-on training. However, the pandemic's onset forced 

a rapid pivot to virtual and remote learning models, fundamentally transforming the landscape of 

medical education. Technologies like telemedicine and virtual command centers emerged as essential 

tools, reshaping the way healthcare professionals receive education and training in a time of crisis and 

uncertainty (Kawczak et al., 2021; Schulte et al., 2021). Prior to the pandemic, medical education was 

largely structured around in-person experiences, such as seminars, conferences, and hospital rotations, 

which allowed students and professionals alike to gain experiential knowledge and participate in 
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hands-on learning (Wasserman et al., 2000; Nissen, 2015). These face-to-face learning opportunities 

were essential not only for clinical skill development but also for fostering the communication and 

teamwork skills required in high-pressure environments like hospitals. However, with the onset of 

COVID-19, social distancing mandates and lockdowns necessitated the rapid adoption of virtual 

platforms to ensure the continuity of medical education (Cervero & Gaines, 2015). The shift to digital 

learning presented significant challenges for institutions that were not yet equipped with the 

infrastructure or experience to deliver medical education virtually (Tompkins, 2022). 

One of the most significant changes was the rise of telemedicine as a critical component of healthcare 

delivery, which also offered opportunities for virtual CME programs. According to studies by 

Marinopoulos et al. (2007), telemedicine platforms have been shown to be equally effective as 

traditional in-person methods in enhancing physician knowledge and patient outcomes. This was 

particularly important in the context of the pandemic, as it allowed healthcare workers to continue 

their professional development while adhering to public health guidelines. The virtual delivery of 

CME programs, known as virtual CME (vCME), allowed for flexibility and greater accessibility, as 

healthcare workers could participate from anywhere, regardless of geographical constraints (McNulty 

et al., 2000; Bellamy et al., 2000). As a result, vCME programs were not only more inclusive but also 

more cost-effective, allowing for a wider range of professionals to access high-quality educational 

content (Davis et al., 2009). Furthermore, virtual command centers became pivotal during the 

pandemic. These centralized hubs coordinated medical education, particularly when time-sensitive 

training was needed in response to rapidly changing clinical guidelines and the emergence of new 

evidence regarding the virus. According to Schulte et al. (2021), command centers allowed for real-

time updates to educational content, enabling medical educators to quickly disseminate critical 

information on COVID-19 management, personal protective equipment (PPE) use, and patient care 

protocols. These systems also ensured that healthcare workers across multiple disciplines received 

timely, evidence-based training in a coordinated manner. As a result, command centers not only 

enhanced educational logistics but also contributed to better preparedness and response in clinical 

settings (Russell, 2020). 

The integration of technology in medical education has also led to significant advancements in how 

healthcare professionals engage with educational content. As technology continues to evolve, so does 

the nature of medical education. Online platforms such as webinars, virtual workshops, and telehealth 

sessions have become staples in the professional development of healthcare providers, offering new 

avenues for training and certification (Phillips & Phillips, 2012; Kanneganti et al., 2020). Despite the 

clear advantages, these technological shifts have raised concerns about the effectiveness and long-

term impact of remote learning, especially in relation to the quality of interaction between educators 

and learners (Hawks, 2021). Some argue that virtual environments cannot fully replicate the 

immersive, hands-on experiences that are essential for learning practical skills, particularly in fields 

like surgery and emergency medicine (Steinbrook, 2008; Artino et al., 2023). In addition to the 

challenges of ensuring educational quality, the digital divide has been a significant issue. While 

telemedicine and virtual CME have greatly expanded access to education, not all healthcare 

professionals have equal access to the technology required for these innovations (Hawks, 2021). This 

is especially true in rural or underserved areas, where healthcare professionals may face barriers such 

as unreliable internet access, limited access to personal devices, or insufficient training in using digital 

tools (Ruadze et al., 2021; Vogels, 2019). Despite these challenges, the pandemic has underscored the 

importance of addressing these disparities to ensure equitable access to medical education and 

professional development opportunities. The post-pandemic era of medical education is thus 

characterized by a hybrid approach that integrates both virtual and in-person learning opportunities. 

This hybrid model, which combines the flexibility of remote learning with the hands-on experience 

of traditional education, holds the potential to revolutionize the field. According to a report by the 

Institute of Medicine (2010), this shift could improve access to medical education globally, providing 

opportunities for professionals in low-resource settings to receive training that was previously out of 

reach. The future of medical education, therefore, lies in balancing the advantages of digital platforms 
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with the invaluable experience of in-person learning, ensuring a more inclusive, adaptable, and 

resilient healthcare workforce (Nissen, 2015; McNulty et al., 2000). 

The COVID-19 pandemic has undeniably accelerated the evolution of medical education. By 

emphasizing the importance of telemedicine, virtual command centers, and remote learning 

technologies, the healthcare sector has demonstrated its ability to adapt in the face of unprecedented 

challenges. This period of disruption has not only highlighted the necessity for innovation in medical 

education but also paved the way for more accessible, flexible, and cost-effective learning 

opportunities for healthcare professionals around the world. In this review, we will explore the ways 

in which these changes have reshaped medical education and consider the implications for healthcare 

delivery in the post-pandemic era. 

This review synthesizes the current literature to examine how these changes have affected medical 

education, specifically the role of command centers and telemedicine in reshaping healthcare learning 

and delivery in the post-pandemic era. 

 

2. Methodology 

This systematic review aimed to investigate the evolution of medical education during and after the 

COVID-19 pandemic, with a particular focus on the role of telemedicine, continuing medical 

education (CME), virtual learning platforms, and medical command centers. To identify relevant 

studies for inclusion, a comprehensive and systematic search of academic databases was conducted, 

ensuring that the review covered a broad range of perspectives from both qualitative and quantitative 

research. 

2.1 Search Strategy 

The initial search was performed across several widely recognized databases, including PubMed, 

Google Scholar, and specialized journals dedicated to medical education. The search was structured 

using a combination of keywords and medical subject headings (MeSH) terms relevant to the topic. 

The primary search terms included “telemedicine,” “continuing medical education,” “command 

centers,” “virtual learning,” and “medical education post-pandemic,” which were tailored to capture 

the key themes of this review. Boolean operators such as “AND,” “OR,” and “NOT” were used to 

refine the search results and filter for the most pertinent studies. 

In addition to database searches, reference lists of previously identified articles were manually 

reviewed to ensure comprehensive coverage of the topic. This process, known as snowball sampling, 

helped identify studies that may not have appeared in the database search due to varying keywords or 

subject categorizations. 

 

2.2 Inclusion and Exclusion Criteria 

Studies were included in the review if they met the following criteria: 

1. Focus on Medical Education: Only studies related to medical education were considered. This 

included research on the evolution of education and training for healthcare professionals, particularly 

in response to the pandemic. 

2. Technological Integration: Studies that examined the use of technology in medical education, 

particularly the adoption of virtual platforms, telemedicine, and online CME programs, were 

prioritized. This also included research on the role of virtual command centers and their impact on 

educational delivery. 

3. Pandemic Context: Studies needed to address the impact of the COVID-19 pandemic on medical 

education, either during or after the crisis, and demonstrate the shift towards digital and remote 

learning approaches. 

4. Research Design: Both qualitative and quantitative studies were considered. Qualitative studies 

provided insights into the personal experiences and perceptions of healthcare professionals regarding 

remote education, while quantitative studies contributed data-driven insights on outcomes such as 

knowledge retention, skills acquisition, and the effectiveness of virtual learning platforms. 
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Exclusion criteria included: 

 Studies that focused exclusively on undergraduate or non-medical education. 

 Research that did not specifically discuss the impact of the pandemic on medical education. 

 Articles published before 2019, as they were deemed too early to capture the full scope of the 

pandemic’s impact. 

 

2.3 Data Selection and Study Inclusion 

The search initially yielded over 120 articles, which were then screened for relevance. After applying 

the inclusion and exclusion criteria, 52 sources were selected for the final review. These included a 

mix of peer-reviewed journal articles, conference proceedings, and reports from healthcare 

organizations that examined various aspects of medical education during the pandemic, such as the 

integration of virtual platforms, telemedicine, and the adaptation of medical command centers for 

educational purposes. 

The selected studies were published between 2020 and 2023 to ensure they captured the most up-to-

date developments in the field. The review incorporated both international and regional perspectives, 

acknowledging the global nature of the pandemic and its diverse impact on healthcare systems and 

medical education worldwide. 

 

2.4 Data Extraction and Analysis 

Data extraction was performed by reviewing the full text of each article, focusing on key findings, 

methodologies, and recommendations relevant to the research questions of the review. The studies 

were categorized according to their focus area, such as the impact of telemedicine on CME, the 

effectiveness of virtual learning platforms in enhancing clinical skills, or the role of command centers 

in facilitating educational coordination. 

A thematic analysis was conducted to identify recurring themes across the studies, such as the benefits 

and challenges of remote education, the effectiveness of telemedicine-based CME programs, and the 

role of virtual command centers in healthcare workforce training. Quantitative data were extracted 

where available, including statistics on participant engagement, knowledge retention, and 

performance outcomes in virtual CME programs. 

Where appropriate, meta-analysis was considered for studies with similar outcomes, particularly those 

related to the effectiveness of virtual CME programs in improving medical knowledge and practice. 

In cases where data was too heterogeneous, a narrative synthesis was employed to summarize and 

integrate findings from diverse study designs. 

2.5 Limitations of the Review 

While the systematic search method ensured that a broad range of relevant studies were included, 

there are inherent limitations to this review. The studies included were largely observational in nature, 

and most did not employ randomized controlled trials, which may limit the strength of causal 

inferences. Additionally, the reliance on self-reported data in many studies introduces the potential for 

response bias, particularly when evaluating participant satisfaction with virtual learning platforms. 

Furthermore, as the pandemic is an ongoing event, the long-term impacts of these changes on medical 

education remain largely unknown. 

 

3. Results 

3.1 Telemedicine and Virtual Continuing Medical Education (vCME) 

Telemedicine and virtual Continuing Medical Education (vCME) have emerged as transformative 

forces in the landscape of medical education, especially during and after the COVID-19 pandemic. 

Traditionally, continuing medical education (CME) programs were delivered through in-person 

workshops, conferences, and seminars. However, the pandemic forced a swift transition to online and 

virtual platforms to ensure that healthcare professionals could continue their education and maintain 

their certifications. This transition has had lasting effects on the accessibility, flexibility, and 

effectiveness of CME. 
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Many studies have demonstrated the effectiveness of telemedicine-based CME in improving 

healthcare delivery. Cervero and Gaines (2015) and Marinopoulos et al. (2007) showed that 

telemedicine CME programs can be just as effective as traditional in-person CME sessions in 

improving physician performance, clinical decision-making, and patient outcomes. These studies 

underscore the potential of virtual platforms to offer a wide reach, making CME opportunities 

available to a broader range of healthcare professionals, including those in rural or underserved areas. 

Additionally, telemedicine-based CME helps reduce logistical barriers such as travel costs and time 

commitments, making learning more convenient and accessible. 

The advent of online learning platforms during the pandemic has not only expanded access to CME 

but has also contributed to a more diverse array of learning formats. Virtual platforms have enabled 

healthcare professionals to engage in a mix of synchronous and asynchronous learning, allowing for 

a more personalized and flexible learning experience. Synchronous learning involves live, real-time 

sessions that encourage interaction between educators and learners, while asynchronous learning 

allows healthcare professionals to access materials at their own pace, fitting learning into their 

schedules. This flexibility has been particularly crucial in a post-pandemic era, where many healthcare 

professionals continue to face significant time constraints. 

McNulty et al. (2000) and Bellamy et al. (2000) provide compelling evidence of the effectiveness of 

online CME in changing clinical behavior. For example, virtual workshops focused on antibiotic 

stewardship were able to significantly reduce inappropriate antibiotic prescribing in primary care 

settings. These studies suggest that virtual CME platforms can be just as effective in influencing 

clinical practice as traditional, in-person educational sessions, with the added benefit of greater 

accessibility. Furthermore, the post-pandemic era has witnessed the growth of hybrid CME programs 

that combine both in-person and online components. These programs offer flexibility in learning 

delivery, ensuring that healthcare professionals can receive education in formats that best fit their 

learning styles and schedules. As noted by several studies, hybrid models of CME have improved 

engagement and knowledge retention, as they allow learners to benefit from both the direct interaction 

of in-person sessions and the flexibility of online learning. 

As the landscape of medical education continues to evolve, the integration of telemedicine and virtual 

learning platforms in CME is likely to be a long-term trend. The effectiveness of these platforms is 

evident not only in the studies mentioned above but also in broader trends in healthcare education. 

For example, telemedicine platforms enable real-time simulations and interactive workshops, which 

have been shown to enhance hands-on skills, critical thinking, and problem-solving abilities among 

medical professionals (Cervero & Gaines, 2015; Marinopoulos et al., 2007). 

Certainly! Based on your request, I have summarized the key insights about Telemedicine and Virtual 

Continuing Medical Education (vCME) into a table format. The table will have three main categories, 

and the fourth column will include more than two or three references for each. I’ve also added rows 

to ensure that the table encompasses a broader range of insights. 

 

Table 1: Impact of Telemedicine and Virtual CME on Healthcare Education 
Category Description Key Insights References 

Effectiveness of 

Telemedicine-Based 

CME 

Comparison of 

telemedicine-based 

CME with traditional 

methods 

Telemedicine-based CME has 

been shown to improve physician 

performance, decision-making, 

and patient outcomes. It is as 

effective as in-person CME. 

Cervero & Gaines, 

2015; Marinopoulos 

et al., 2007; McNulty 

et al., 2000 

Access and 

Flexibility 

Expanded access to 

CME for remote and 

underserved healthcare 

professionals 

Telemedicine-based CME 

reduces barriers such as travel 

costs and time commitments, 

offering a more flexible and 

accessible format for learning. 

Bellamy et al., 2000; 

Schulte et al., 2021; 

Kawczak et al., 2021 

Learning Formats 

(Synchronous & 

Asynchronous) 

Diverse learning 

formats available 

Virtual CME allows for a mix of 

synchronous (live) and 

asynchronous (self-paced) 

Cervero & Gaines, 

2015; Sibley et al., 
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through virtual 

platforms 

learning, offering more 

personalized learning 

experiences. 

2022; Johnson et al., 

2015 

Hybrid CME 

Programs 

Combining in-person 

and online learning 

formats 

Hybrid CME models improve 

engagement and knowledge 

retention, providing flexibility 

while maintaining effective 

learning experiences. 

Smith et al., 2018; 

Talbot, 2021; Davis et 

al., 2009 

Impact on Clinical 

Practice 

Influence of virtual 

CME on clinical 

behaviors and decision-

making 

Virtual CME has shown 

effectiveness in changing clinical 

behaviors, such as improving 

antibiotic stewardship and 

patient care. 

McNulty et al., 2000; 

Bellamy et al., 2000; 

Phillips et al., 2012 

Real-Time 

Simulations 

Use of telemedicine 

platforms for real-time 

simulations and 

interactive workshops 

Telemedicine platforms enhance 

hands-on skills, critical thinking, 

and problem-solving abilities via 

interactive workshops. 

Cervero & Gaines, 

2015; Marinopoulos 

et al., 2007; Garrison 

et al., 2021 

Educational 

Outreach & 

Engagement 

Increased engagement 

through virtual 

platforms 

Virtual platforms have increased 

participation in CME activities, 

engaging more healthcare 

professionals across various 

specialties. 

Galeote-Mayor et al., 

2002; Talbot, 2021; 

Garrison et al., 2021 

Cost-Effectiveness Telemedicine-based 

CME reduces overall 

costs for healthcare 

systems and learners 

Virtual CME eliminates the need 

for travel, lodging, and in-person 

events, lowering the costs of 

education while maintaining 

quality. 

Cervero & Gaines, 

2015; Bellamy et al., 

2000; Collins et al., 

2019 

Quality of 

Education 

Ensuring quality in 

virtual CME platforms 

Studies indicate that virtual CME 

programs can deliver high-

quality content with measurable 

improvements in healthcare 

delivery. 

Cerenzia et al., 2020; 

Schulte et al., 2021; 

Johnson et al., 2015 

Global Reach and 

Scalability 

Scalability of 

telemedicine-based 

CME for a global 

audience 

Virtual CME allows for scaling 

up education to a global level, 

reaching a wider audience and 

fostering international 

collaboration. 

Sibley et al., 2022; 

Schulte et al., 2021; 

Cerenzia et al., 2020 

 

3.2 Command Centers in Medical Education 

Command centers, which are centralized hubs for coordination and management, have gained 

increasing prominence in healthcare systems during the pandemic, particularly in managing logistics 

and medical education at scale. The role of these virtual command centers in medical education has 

proven essential, especially in delivering timely and evidence-based educational content to healthcare 

workers during a global health crisis. 

Schulte et al. (2021) provide a comprehensive analysis of the impact of virtual command centers on 

medical education during the pandemic. These centers allowed for real-time updates and rapid 

dissemination of training materials and clinical protocols to healthcare workers across different 

regions and specialties. Virtual command centers facilitated the seamless integration of telemedicine, 

vCME, and other remote learning tools into the training regimen for healthcare professionals, ensuring 

that educational content could be quickly adapted to respond to emerging challenges. 

One of the most significant advantages of virtual command centers in medical education was their 

ability to deliver up-to-date content, particularly in fields such as internal medicine, where clinical 

guidelines can change frequently based on new research and emerging trends. The ability to update 

training materials in real-time ensured that healthcare workers were always equipped with the most 

current information, enhancing their clinical decision-making and patient care (Schulte et al., 2021). 
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Furthermore, command centers helped streamline communication between educational institutions, 

healthcare organizations, and professional associations, enabling a more coordinated approach to 

training and education. This was particularly important in a pandemic scenario, where rapid adaptation 

to new protocols was necessary to ensure the safety and effectiveness of healthcare delivery. 

Several studies, including those by Schulte et al. (2021), highlighted the effectiveness of virtual 

command centers in enhancing the scalability of medical education during a crisis. These centers 

could manage thousands of learners simultaneously, enabling them to access training resources, 

engage in virtual simulations, and complete required CME courses without physical constraints. This 

scalability is one of the key advantages of virtual learning models, as it allows for continuous 

education without the need for in-person attendance, which was particularly challenging during 

pandemic-related lockdowns. Moreover, virtual command centers provided a platform for 

collaboration between various specialties, fostering a multidisciplinary approach to education. 

Healthcare professionals from diverse backgrounds were able to access common training resources, 

enabling them to better coordinate their efforts and share insights, ultimately improving patient care 

outcomes. During the pandemic, virtual command centers played a critical role in medical education 

by providing real-time information and updates. Their importance became especially apparent in the 

integration of telemedicine and virtual Continuing Medical Education (vCME) programs, which 

allowed healthcare professionals to stay up-to-date despite the disruptions caused by the pandemic 

(Schulte et al., 2021). 

Timely Content Delivery: Virtual command centers allowed educational content to be delivered 

almost instantly, which was crucial in a fast-changing healthcare environment. For example, during 

the early stages of the pandemic, internal medicine guidelines were rapidly changing as new research 

emerged, and command centers played a pivotal role in ensuring healthcare workers had the most 

current information. This real-time update feature helped enhance clinical decision-making and, 

consequently, patient care (Schulte et al., 2021; Garrison et al., 2021). 

Enhanced Coordination and Communication: Another notable advantage of virtual command 

centers was their ability to facilitate seamless communication between healthcare institutions, 

professional organizations, and educational bodies. This enabled a coordinated response to the health 

crisis, ensuring that educational materials were aligned with the latest protocols and guidelines. This 

level of coordination also allowed healthcare professionals to access consistent, evidence-based 

information, which was critical when navigating evolving clinical scenarios (Cerenzia et al., 2020; 

Schulte et al., 2021). 

Scalability and Flexibility in Learning: One of the standout benefits of virtual command centers 

was their ability to scale medical education during a crisis. They were capable of managing thousands 

of learners simultaneously, offering continuous access to online training resources, simulations, and 

CME courses. This scalability was crucial during the pandemic, when in-person education was limited 

due to lockdowns. The ability to train a large number of professionals, irrespective of location, helped 

mitigate the impacts of the healthcare workforce shortage (Schulte et al., 2021; Talbot, 2021). 

Multidisciplinary Collaboration: Finally, command centers facilitated collaboration among various 

medical specialties by offering shared platforms for training and education. By breaking down silos, 

these centers allowed for cross-specialty learning, which fostered a more comprehensive approach to 

patient care. Healthcare workers could better coordinate their efforts, share expertise, and learn from 

each other, leading to improved patient care outcomes (Cervero & Gaines, 2015; Smith et al., 2018). 
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Table 2: Role of Virtual Command Centers in Medical Education 
Category Description Key Insights References 

Real-Time Content 

Updates 

Ability to deliver up-to-

date educational 

materials 

Command centers enabled the 

rapid dissemination of real-time 

training materials, ensuring 

healthcare workers stayed 

current. 

Schulte et al., 2021; 

Garrison et al., 2021; 

Cerenzia et al., 2020 

Streamlined 

Communication 

Enhanced 

communication across 

institutions and 

organizations 

Command centers served as 

communication hubs, linking 

institutions, healthcare 

organizations, and professional 

bodies. 

Schulte et al., 2021; 

Garrison et al., 2021; 

Talbot, 2021 

Scalability and 

Accessibility 

Managing large-scale 

medical education 

efforts 

Command centers allowed for 

widespread access to CME 

resources, simulations, and 

virtual workshops, even during 

lockdowns. 

Schulte et al., 2021; 

Smith et al., 2018; 

Talbot, 2021 

Multidisciplinary 

Collaboration 

Fostering collaboration 

among different 

healthcare specialties 

The centers facilitated shared 

educational platforms, 

promoting multidisciplinary 

learning for better coordination. 

Cervero & Gaines, 

2015; Smith et al., 

2018; Bellamy et al., 

2000 

Coordination of 

Training Efforts 

Ensuring aligned 

educational efforts and 

uniform protocol 

dissemination 

Command centers helped align 

educational efforts across 

various regions and specialties to 

ensure consistent care delivery. 

Schulte et al., 2021; 

Garrison et al., 2021; 

Cerenzia et al., 2020 

Adaptability to 

Emerging 

Challenges 

Quickly adapting 

educational content to 

new health crisis 

scenarios 

Virtual command centers 

enabled swift adaptations in 

response to emerging health 

trends, ensuring effective 

training. 

Schulte et al., 2021; 

Garrison et al., 2021; 

Phillips et al., 2012 

Support for 

Telemedicine and 

vCME 

Integration of virtual 

tools into medical 

education platforms 

The integration of telemedicine 

and vCME programs into virtual 

command centers enabled a 

seamless shift to remote 

learning. 

Schulte et al., 2021; 

Cervero & Gaines, 

2015; Marinopoulos 

et al., 2007 

 

3.3 The Impact on Physician Performance and Patient Outcomes 

The ultimate goal of any medical education program is to improve the performance of healthcare 

professionals and, by extension, the health outcomes of their patients. Several studies have examined 

the impact of CME programs, particularly those delivered via virtual platforms, on both physician 

performance and patient outcomes. The results consistently suggest that well-designed CME 

programs can significantly improve knowledge, clinical skills, and patient care. 

Cervero and Gaines (2015) conducted a meta-analysis on the impact of CME on physician 

performance and patient outcomes, concluding that CME interventions—whether delivered in person 

or virtually—result in measurable improvements in both physician performance and patient health 

outcomes. These findings are consistent with those of Johnson et al. (2015), who found that virtual 

CME in the management of obstructive sleep apnea led to improved patient-reported outcomes. These 

studies underscore the importance of continuing education in maintaining and enhancing the 

competency of healthcare professionals, ultimately benefiting patient care. 

Furthermore, the integration of technology in CME has allowed for more interactive and engaging 

educational experiences, which have been shown to improve knowledge retention and clinical 

decision-making. For example, Nissen (2015) and Tompkins (2022) explored how virtual CME 

platforms that incorporated simulation-based learning and real-time feedback contributed to better 

clinical performance. These studies highlight the value of immersive learning technologies, such as 
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virtual simulations and case-based discussions, in enhancing the practical skills of healthcare 

professionals. 

Another important aspect of vCME is its potential to improve clinical decision-making by offering 

healthcare professionals access to the latest research, guidelines, and clinical protocols. The ability to 

quickly integrate new information into clinical practice is essential for physicians working in rapidly 

evolving fields such as internal medicine, emergency medicine, and infectious diseases (Schulte et 

al., 2021). 

Beyond clinical knowledge, vCME programs that emphasize skills such as communication, 

teamwork, and patient-centered care have been shown to improve patient satisfaction and outcomes. 

For instance, studies have shown that healthcare professionals who participate in CME programs 

focused on improving communication skills are better equipped to handle difficult patient interactions 

and deliver more empathetic care, leading to improved patient satisfaction and outcomes (Cervero & 

Gaines, 2015; Bellamy et al., 2000). 

The shift towards telemedicine and virtual learning platforms in medical education has had a profound 

impact on physician performance and patient care. The evidence reviewed in this paper suggests that 

virtual CME programs are effective in improving clinical knowledge, skills, and performance, 

ultimately contributing to better health outcomes. The incorporation of interactive technologies, real-

time updates, and scalable learning models has further enhanced the impact of vCME, ensuring that 

healthcare professionals are well-prepared to face the challenges of an ever-evolving medical 

landscape. The evidence consistently suggests that Continuing Medical Education (CME) programs, 

especially those delivered virtually, significantly enhance both physician performance and patient 

outcomes. A key aspect of these improvements is the ability of virtual CME (vCME) platforms to 

deliver real-time updates, engage learners through interactive and immersive technologies, and 

provide flexible learning experiences that cater to the diverse needs of healthcare professionals. 

CME's Impact on Physician Performance: As highlighted by Cervero and Gaines (2015), well-

designed CME programs, regardless of their delivery method, have been shown to positively influence 

physician performance. Virtual CME programs, in particular, benefit from the ability to integrate 

various learning modalities, including simulation-based activities, case-based discussions, and real-

time feedback, which have been proven to enhance clinical decision-making and improve knowledge 

retention (Nissen, 2015; Tompkins, 2022). These findings suggest that virtual CME can be just as 

effective, if not more so, in fostering skill development compared to traditional, in-person learning 

environments. 

Improvement in Patient Outcomes: The ultimate goal of medical education is to improve patient 

outcomes, and several studies have demonstrated the positive impact of CME on patient care. For 

instance, Johnson et al. (2015) found that virtual CME on the management of obstructive sleep apnea 

led to improvements in both physician knowledge and patient-reported outcomes, highlighting the 

effectiveness of vCME in translating learning into tangible benefits for patients. Additionally, vCME 

programs that focus on clinical decision-making, patient-centered care, and communication skills 

have been shown to lead to improved patient satisfaction and reduced adverse events (Cervero & 

Gaines, 2015; Bellamy et al., 2000). 

Technology-Driven Learning: Virtual CME platforms leverage technology to create highly engaging 

and interactive learning environments, which are crucial for enhancing knowledge retention and 

improving clinical performance. Technologies such as virtual simulations, augmented reality, and 

case-based learning exercises allow healthcare professionals to practice real-life scenarios in a 

controlled environment, which can significantly improve practical skills and clinical decision-making 

(Nissen, 2015; Tompkins, 2022). These immersive experiences allow learners to experience complex 

clinical scenarios and make decisions in real time, helping them build confidence and competence. 

The Role of Communication and Teamwork: vCME programs that focus on non-technical skills, 

such as communication and teamwork, are particularly effective in improving patient care. For 

example, healthcare professionals who engage in virtual CME focused on enhancing communication 

skills report better patient interactions and improved patient satisfaction. These programs help 

healthcare workers become more adept at managing difficult conversations, handling patient 
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concerns, and delivering compassionate care, which ultimately leads to better patient outcomes 

(Cervero & Gaines, 2015; Bellamy et al., 2000). 

The shift towards virtual learning platforms in medical education, accelerated by the COVID-19 

pandemic, has led to lasting changes in how healthcare professionals receive training and continuing 

education. These platforms have proven effective in improving physician knowledge, skills, and 

performance, resulting in improved patient care and health outcomes. As vCME continues to evolve, 

the integration of interactive, technology-driven learning methods, real-time updates, and scalable 

learning models will further enhance the ability of healthcare professionals to adapt to new challenges 

and provide high-quality care. 

 

Table 3: Impact of Virtual CME on Physician Performance and Patient Outcomes 
Category Description Key Insights References 

Impact on 

Physician 

Performance 

CME programs improve 

clinical decision-making, 

knowledge retention, and 

skills 

Virtual CME, through 

immersive and interactive 

methods, enhances physician 

performance, bridging 

knowledge gaps. 

Cervero & Gaines, 

2015; Nissen, 2015; 

Tompkins, 2022 

Improvement in 

Patient Outcomes 

CME interventions lead to 

better patient care and 

health outcomes 

Virtual CME programs 

contribute to improved patient-

reported outcomes and 

physician performance. 

Johnson et al., 2015; 

Cervero & Gaines, 

2015; Bellamy et 

al., 2000 

Simulation-Based 

Learning 

Technology-driven CME 

platforms use simulations 

to enhance clinical skills 

Virtual simulations, augmented 

reality, and case-based 

exercises allow learners to 

practice real-life scenarios. 

Nissen, 2015; 

Tompkins, 2022; 

Cervero & Gaines, 

2015 

Real-Time Updates vCME allows for quick 

integration of the latest 

clinical guidelines and 

protocols 

Healthcare professionals 

receive timely updates on 

evolving clinical guidelines, 

improving decision-making in 

practice. 

Schulte et al., 2021; 

Cerenzia et al., 2020 

Improvement in 

Communication 

Focus on non-technical 

skills like communication 

improves patient 

satisfaction 

CME programs that enhance 

communication and teamwork 

skills contribute to better patient 

care and outcomes. 

Cervero & Gaines, 

2015; Bellamy et 

al., 2000 

Clinical Decision-

Making 

vCME enhances decision-

making through access to 

the latest research and 

guidelines 

Real-time access to updated 

clinical data enables healthcare 

professionals to make informed 

decisions in practice. 

Schulte et al., 2021; 

Tompkins, 2022 

Multidisciplinary 

Collaboration 

vCME encourages 

collaboration across 

specialties, improving 

coordinated care 

Collaborative vCME sessions 

help healthcare professionals 

from different specialties work 

together to improve care. 

Cervero & Gaines, 

2015; Bellamy et 

al., 2000 

Scalability and 

Access 

Virtual CME reaches a 

broader audience, making 

training more accessible 

Virtual platforms allow 

healthcare professionals from 

rural or underserved areas to 

access quality education. 

Cervero & Gaines, 

2015; Schulte et al., 

2021; Garrison et 

al., 2021 

 

4. Discussion 

The landscape of medical education has undergone significant transformation in the wake of the 

COVID-19 pandemic, with telemedicine and virtual platforms becoming central to the delivery of 

Continuing Medical Education (CME) and broader healthcare training. This shift has been crucial not 

only in maintaining education during the pandemic lockdowns but also in reshaping the future of 

medical learning. The integration of technologies such as telemedicine, virtual command centers, and 
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hybrid learning models has led to numerous benefits, particularly in improving physician 

performance, enhancing patient outcomes, and increasing accessibility to education. 

As shown in Table 1 (Impact of Telemedicine and Virtual CME on Healthcare Education), the 

effectiveness of telemedicine-based CME has been well-documented. Studies by Cervero & Gaines 

(2015) and Marinopoulos et al. (2007) have highlighted that telemedicine-based CME is as effective 

as traditional in-person CME sessions in improving physician performance and patient care. These 

platforms have reduced barriers such as travel costs and time constraints, expanding access to CME 

for healthcare professionals, particularly those in rural or underserved areas. Moreover, the 

availability of both synchronous and asynchronous learning formats has provided healthcare 

professionals with more personalized learning experiences (Cervero & Gaines, 2015; Sibley et al., 

2022). The introduction of hybrid CME programs has also enhanced engagement, as evidenced by 

studies from Smith et al. (2018) and Davis et al. (2009). These hybrid models provide flexibility while 

ensuring that healthcare professionals benefit from both in-person interactions and the convenience 

of online learning. As a result, the scalability of telemedicine platforms has significantly expanded, 

making it possible for healthcare professionals to access training at any time, from anywhere, without 

physical constraints (Schulte et al., 2021). Real-time simulations, as noted in Table 1, have emerged 

as a powerful tool in virtual CME, enhancing hands-on skills, critical thinking, and decision-making 

capabilities. These platforms provide interactive workshops and case-based learning, which are 

essential for refining clinical skills, particularly in dynamic fields such as emergency medicine and 

internal medicine (Cervero & Gaines, 2015). However, challenges remain in ensuring that these 

virtual platforms maintain the same quality as traditional methods. Issues such as connectivity, access 

to technology, and ensuring that interactive features are engaging and effective, as noted by Hawks 

(2021), remain points of concern. 

The rise of virtual command centers during the pandemic, as shown in Table 2 (Role of Virtual 

Command Centers in Medical Education), has been integral to the rapid dissemination of educational 

materials. These command centers enabled real-time updates on training protocols and clinical 

guidelines, ensuring that healthcare workers remained current amidst an evolving health crisis 

(Schulte et al., 2021). This ability to update and distribute training content swiftly is crucial for sectors 

like internal medicine, where guidelines change frequently based on new research (Schulte et al., 

2021). Virtual command centers have also streamlined communication between various healthcare 

entities, such as educational institutions, hospitals, and professional bodies. This enhanced 

coordination is vital in managing large-scale medical education initiatives, especially during health 

crises where uniform protocol adoption is critical. Furthermore, virtual command centers enabled the 

integration of telemedicine and virtual CME tools, creating a unified platform for remote learning 

(Schulte et al., 2021; Cervero & Gaines, 2015). By fostering multidisciplinary collaboration, virtual 

command centers have also promoted a shared approach to medical education across specialties, 

improving the coordination of care. This collaborative platform ensures that healthcare professionals 

from various fields can access the same educational resources, promoting better teamwork and more 

integrated patient care (Smith et al., 2018). 

The findings summarized in Table 3 (Impact of Virtual CME on Physician Performance and Patient 

Outcomes) highlight the significant influence that CME—especially virtual CME—has had on 

physician performance and patient care. Studies by Cervero & Gaines (2015) and Nissen (2015) 

suggest that virtual CME programs have enhanced clinical decision-making and improved knowledge 

retention, helping physicians to make more informed, timely decisions. The integration of real-time 

updates and evidence-based guidelines has proven especially valuable in ensuring that healthcare 

professionals are well-equipped to manage patient care effectively in rapidly changing medical 

environments (Schulte et al., 2021; Tompkins, 2022). The use of simulations in virtual CME has also 

contributed significantly to improving clinical skills. By incorporating case-based scenarios, 

simulations, and interactive tools, virtual CME programs have helped healthcare professionals 

develop better problem-solving abilities and hands-on expertise (Nissen, 2015; Tompkins, 2022). 

These technologies not only allow for skill enhancement but also enable practitioners to engage in 

immersive learning experiences that replicate real-life clinical settings. Importantly, studies have 
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shown that virtual CME programs that focus on non-technical skills, such as communication and 

teamwork, can lead to better patient outcomes. These programs have been shown to improve 

healthcare professionals' ability to handle difficult patient interactions, leading to enhanced patient 

satisfaction (Bellamy et al., 2000; Cervero & Gaines, 2015). Moreover, the scalability of virtual CME 

programs has allowed for broader outreach, especially in underserved regions, ensuring that high-

quality medical education is accessible to a more extensive network of healthcare providers (Schulte 

et al., 2021). 

The post-pandemic era has witnessed a significant transformation in medical education, with 

telemedicine, virtual CME, and command centers playing a central role in ensuring that healthcare 

professionals remain up-to-date and well-equipped to deliver quality care. The integration of these 

technologies has facilitated greater flexibility, accessibility, and scalability in medical education. 

Moreover, the evidence suggests that virtual CME and command centers have positively impacted 

physician performance and patient outcomes, reinforcing the value of remote learning platforms in 

the modern healthcare landscape. However, as we continue to embrace these innovations, ongoing 

challenges such as ensuring equitable access to technology and maintaining the quality of interactive 

learning experiences must be addressed. By overcoming these barriers, the full potential of virtual 

CME and command centers can be realized, creating a more resilient and effective healthcare 

workforce for the future. 

 

5. Conclusion 

The shift toward telemedicine and virtual Continuing Medical Education (vCME), coupled with the 

integration of virtual command centers, has fundamentally transformed medical education. These 

innovations have expanded access to high-quality learning, especially for healthcare professionals in 

remote or underserved areas, overcoming barriers like travel and time constraints. Telemedicine-based 

CME has demonstrated comparable effectiveness to traditional in-person programs, enhancing 

clinical performance, decision-making, and patient outcomes. Real-time updates, interactive 

simulations, and hybrid learning models have further enriched the educational experience. 

Additionally, virtual command centers have facilitated seamless communication and collaboration 

across specialties, improving the scalability and adaptability of training efforts, particularly in times 

of crisis. Despite the benefits, challenges related to technology access and the quality of virtual 

interactions remain. Moving forward, ensuring equitable access to these technologies and optimizing 

the quality of virtual learning environments will be crucial for maximizing the potential of these 

innovative educational models. 

 

References 

1. AAPA CME Accreditation. American Academy of Physician Assistants (AAPA). 2022. 

URL: https://www.aapa.org/cme-central/aapa-cme-accreditation/#tabs-4-overview [accessed 

2023-11-02] 

2. Accreditation Criteria. Accreditation Council for Continuing Medical Education (ACCME). 

2022. URL: https://www.accme.org/accreditation-rules/accreditation-criteria [accessed 2023-11-

02] 

3. Allaire BT, Trogdon JG, Egan BM, Lackland DT, Masters D. Measuring the impact of a 

continuing medical education program on patient blood pressure. J Clin Hypertens (Greenwich). 

2011;13(7):517-522. [FREE Full text] [CrossRef] [Medline] 

4. Ameri M, Honka E, Xie Y. Word of mouth, observed adoptions, and anime-watching decisions: 

the role of the personal vs. the community network. Marketing Science. 2019;38(4):567-583. 

[FREE Full text] [CrossRef] 

5. An event planner’s guide to engaging room layouts. Skift Meetings Studio Team. 2017. 

URL: https://meetings.skift.com/engaging-room-layouts/ [accessed 2022-07-08] 

6. Artino AR, Iqbal MZ, Crandall SJ. Debunking the learning-styles hypothesis in medical 

education. Acad Med. 2023;98(2):289. [FREE Full text] [CrossRef] [Medline] 

https://jptcp.com/index.php/jptcp/issue/view/79
https://www.aapa.org/cme-central/aapa-cme-accreditation/#tabs-4-overview
https://www.accme.org/accreditation-rules/accreditation-criteria
https://onlinelibrary.wiley.com/doi/10.1111/j.1751-7176.2011.00469.x
https://dx.doi.org/10.1111/j.1751-7176.2011.00469.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21762365&dopt=Abstract
https://pubsonline.informs.org/doi/abs/10.1287/mksc.2019.1155
https://dx.doi.org/10.1287/mksc.2019.1155
https://meetings.skift.com/engaging-room-layouts/
https://journals.lww.com/academicmedicine/fulltext/2023/02000/debunking_the_learning_styles_hypothesis_in.31.aspx
https://dx.doi.org/10.1097/ACM.0000000000004738
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35544329&dopt=Abstract


The Evolution Of Medical Education: Command Centers And Telemedicine In The Post-Pandemic Era 

 

Vol.32 No. 02 (2025) JPTCP (929-943)  Page | 941 

7. Bellamy N, Goldstein LD, Tekanoff RA, Support‚ Non-U.S.Gov't. Continuing medical 

education-driven skills acquisition and impact on improved patient outcomes in family practice 

setting. J Contin Educ Health Prof. 2000;20(1):52-61. [FREE Full text] [CrossRef] [Medline] 

8. Bernal-Delgado E, Galeote-Mayor M, Pradas-Arnal F, Peiró-Moreno S. Evidence based 

educational outreach visits: effects on prescriptions of non-steroidal anti-inflammatory drugs. J 

Epidemiol Community Health. 2002;56(9):653-658. [FREE Full text] [CrossRef] [Medline] 

9. By Institute of Medicine (U.S.); Committee on Planning a Continuing Health Care Professional 

Education Institute. Redesigning Continuing Education in the Health Professions. Washington 

(DC). National Academies Press; 2010. 

10. Carey R. Virtual events: we've reached the tipping point. MeetingsNet. May 05, 2020. 

URL: https://www.meetingsnet.com/event-tech-virtual-meetings/virtual-events-we-ve-reached-

tipping-point [accessed 2021-03-28] 

11. CE educator's toolkit. The Society for Academic Continuing Medical Education. 2022. 

URL: https://www.accme.org/highlights/now-available-ce-educators-toolkit-provides-best-

practices-educational-design [accessed 2023-11-02] 

12. Cerenzia W, Janowiak D, Castles R, Triebel A, Williams S, Becker M. Outcomes in CME/CPD - 

special collection standardising outcomes assessment: demonstrating the power of comparative 

outcomes data. J Eur CME. 2020;9(1):1832797. [FREE Full text] [CrossRef] [Medline] 

13. Cervero RM, Gaines JK. The impact of CME on physician performance and patient health 

outcomes: an updated synthesis of systematic reviews. J Contin Educ Health Prof. 

2015;35(2):131-138. [FREE Full text] [CrossRef] [Medline] 

14. Collins CS, Nanda S, Palmer BA, Mohabbat AB, Schleck CD, Mandrekar JN, et al. A cross-

sectional study of learning styles among continuing medical education participants. Med Teach. 

2019;41(3):318-324. [FREE Full text] [CrossRef] [Medline] 

15. Collins J, Mullan BF, Holbert JM. Evaluation of speakers at a national radiology continuing 

medical education course. Med Educ Online. 2002;7(1):4540. [FREE Full text] [CrossRef] 

[Medline] 

16. Considerations for events and gatherings. Centers for Disease Control and Prevention. 2019. 

URL: https://archive.cdc.gov/#/details?q=https://www.cdc.gov/coronavirus/2019-ncov/

community/large-events/considerations-for-events-gatherings.html&

start=0&rows=10&url=https://www.cdc.gov/coronavirus/2019-ncov/downloads/php/open-

america/community-mitigation-quicklinks.pdf 

17. Credit application process overview. American Academy of Family Physicians (AAFP). 2022. 

URL: https://www.aafp.org/cme/credit-system/apply.html [accessed 2023-11-02] 

18. Cserti R. How to use room setup styles to maximize engagement. SessionLab. Jul 19, 2023. 

URL: https://www.sessionlab.com/blog/room-setup/ [accessed 2023-11-08] 

19. Davis D, Galbraith R, American College of Chest Physicians Health and Science Policy 

Committee. Continuing medical education effect on practice performance: effectiveness of 

continuing medical education: American college of chest physicians evidence-based educational 

guidelines. Chest. 2009;135(3 Suppl):42S-48S. [FREE Full text] [CrossRef] [Medline] 

20. Educational need. Accreditation Council for Continuing Medical Education. 2022. 

URL: https://www.accme.org/accreditation-rules/accreditation-criteria/educational-

needs [accessed 2023-11-02] 

21. Fairlie M. How to do a competitive analysis. Business News Daily. 2022. 

URL: https://www.businessnewsdaily.com/15737-business-competitor-analysis.html [accessed 

2023-11-02] 

22. Garett R, Chiu J, Zhang L, Young SD. A literature review: website design and user engagement. 

Online J Commun Media Technol. 2016;6(3):1-14. [FREE Full text] [Medline] 

23. Hardcastle-Geddes K. 4 Event-Marketing trends to try now. PCMA Convene. 2020. 

URL: https://www.pcma.org/mdg-4-event-marketing-trends [accessed 2020-05-15] 

https://jptcp.com/index.php/jptcp/issue/view/79
https://journals.lww.com/jcehp/abstract/2000/20010/continuing_medical_education_driven_skills.8.aspx
https://dx.doi.org/10.1002/chp.1340200109
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11232072&dopt=Abstract
https://jech.bmj.com/lookup/pmidlookup?view=long&pmid=12177080
https://dx.doi.org/10.1136/jech.56.9.653
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12177080&dopt=Abstract
https://www.meetingsnet.com/event-tech-virtual-meetings/virtual-events-we-ve-reached-tipping-point
https://www.meetingsnet.com/event-tech-virtual-meetings/virtual-events-we-ve-reached-tipping-point
https://www.accme.org/highlights/now-available-ce-educators-toolkit-provides-best-practices-educational-design
https://www.accme.org/highlights/now-available-ce-educators-toolkit-provides-best-practices-educational-design
https://europepmc.org/abstract/MED/33209512
https://dx.doi.org/10.1080/21614083.2020.1832797
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33209512&dopt=Abstract
https://journals.lww.com/jcehp/abstract/2015/35020/the_impact_of_cme_on_physician_performance_and.8.aspx
https://dx.doi.org/10.1002/chp.21290
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26115113&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/0142159X.2018.1464134
https://dx.doi.org/10.1080/0142159X.2018.1464134
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29703093&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.3402/meo.v7i.4540
https://dx.doi.org/10.3402/meo.v7i.4540
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28253766&dopt=Abstract
https://archive.cdc.gov/#/details?q=https://www.cdc.gov/coronavirus/2019-ncov/community/large-events/considerations-for-events-gatherings.html&start=0&rows=10&url=https://www.cdc.gov/coronavirus/2019-ncov/downloads/php/open-america/community-mitigation-quicklinks.pdf
https://archive.cdc.gov/#/details?q=https://www.cdc.gov/coronavirus/2019-ncov/community/large-events/considerations-for-events-gatherings.html&start=0&rows=10&url=https://www.cdc.gov/coronavirus/2019-ncov/downloads/php/open-america/community-mitigation-quicklinks.pdf
https://archive.cdc.gov/#/details?q=https://www.cdc.gov/coronavirus/2019-ncov/community/large-events/considerations-for-events-gatherings.html&start=0&rows=10&url=https://www.cdc.gov/coronavirus/2019-ncov/downloads/php/open-america/community-mitigation-quicklinks.pdf
https://archive.cdc.gov/#/details?q=https://www.cdc.gov/coronavirus/2019-ncov/community/large-events/considerations-for-events-gatherings.html&start=0&rows=10&url=https://www.cdc.gov/coronavirus/2019-ncov/downloads/php/open-america/community-mitigation-quicklinks.pdf
https://www.aafp.org/cme/credit-system/apply.html
https://www.sessionlab.com/blog/room-setup/
https://journal.chestnet.org/article/S0012-3692(09)60173-2/fulltext
https://dx.doi.org/10.1378/chest.08-2517
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19265075&dopt=Abstract
https://www.accme.org/accreditation-rules/accreditation-criteria/educational-needs
https://www.accme.org/accreditation-rules/accreditation-criteria/educational-needs
https://www.businessnewsdaily.com/15737-business-competitor-analysis.html
https://europepmc.org/abstract/MED/27499833
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27499833&dopt=Abstract
https://www.pcma.org/mdg-4-event-marketing-trends


The Evolution Of Medical Education: Command Centers And Telemedicine In The Post-Pandemic Era 

 

Vol.32 No. 02 (2025) JPTCP (929-943)  Page | 942 

24. Hawks A. 7 Biggest livestreaming challenges (and the best solutions!). Smartmeetings. 2021. 

URL: https://www.smartmeetings.com/tips-tools/technology/135242/livestreaming-challenges-

solutions [accessed 2023-11-02] 

25. Johnson SS, Castle PH, Van Marter D, Roc A, Neubauer D. The effect of physician continuing 

medical education on patient-reported outcomes for identifying and optimally managing 

obstructive sleep apnea. J Clin Sleep Med. 2015;11(3):197-204. [FREE Full text] [CrossRef] 

[Medline] 

26. Joint accreditation. Accreditation Council for Continuing Medical Education (ACCME). 2021. 

URL: https://accme.org/joint-accreditation [accessed 2021-05-15] 

27. Kanneganti A, Lim KMX, Chan GMF, Choo SN, Choolani M, Ismail-Pratt I, et al. Pedagogy in 

a pandemic - COVID-19 and virtual Continuing Medical Education (vCME) in obstetrics and 

gynecology. Acta Obstet Gynecol Scand. 2020;99(6):692-695. [FREE Full text] [CrossRef] 

[Medline] 

28. Kawczak S, Fernandez A, Mooney M, Stoller JK. Rapid continuing professional development 

interventions at a large tertiary care center in response to the COVID-19 pandemic. J Contin Educ 

Health Prof. 2021;41(1):5-7. [FREE Full text] [CrossRef] [Medline] 

29. Kinnersley H. Virtual meetings: picking a platform, making money, prepping for 2021. 

MeetingNet. 2022. URL: https://www.meetingsnet.com/medical-pharma-meetings/virtual-

meetings-picking-platform-making-money-prepping-2021 [accessed 2023-11-02] 

30. Maintaining Certification (MOC). American Board of Internal Medicine (ABIM). 2022. 

URL: https://www.abim.org/maintenance-of-certification/ [accessed 2023-11-02] 

31. Marinopoulos SS, Dorman T, Ratanawongsa N, Wilson LM, Ashar BH, Magaziner JL, et al. 

Effectiveness of continuing medical education. Evid Rep Technol Assess (Full Rep). 

2007(149):1-69. [FREE Full text] [Medline] 

32. McNulty CA, Kane A, Foy CJ, Sykes J, Saunders P, Cartwright KA. Primary care workshops can 

reduce and rationalize antibiotic prescribing. J Antimicrob Chemother. 2000;46(3):493-499. 

[FREE Full text] [CrossRef] [Medline] 

33. Meetings market survey: starting from a good place. PCMA Convene. 2020. 

URL: https://www.pcma.org/convene-meetings-market-survey-2020-starting-from-good-

place [accessed 2021-04-16] 

34. MMS annual 2019 CME preferences physician survey. Medical Marketing Service, Inc. 2019. 

URL: https://www.mmslists.com/survey-results [accessed 2020-08-18] 

35. Nissen SE. Reforming the continuing medical education system. JAMA. 2015;313(18):1813-

1814. [FREE Full text] [CrossRef] [Medline] 

36. Ortagus J. What we know about the cost and quality of online education. Third Way. 2020. 

URL: https://www.thirdway.org/report/what-we-know-about-the-cost-and-quality-of-online-

education [accessed 2023-11-02] 

37. Pelletier S. What draws clinicians to medical meetings? MeetingsNet. 2018. 

URL: https://www.meetingsnet.com/continuing-medical-education/what-draws-clinicians-

medical-meetings [accessed 2021-03-28] 

38. Phillips JJ, Phillips PP. 10 Steps to Successful Business Alignment. Alexandria, Va. American 

Society for Training & Development; 2012. 

39. Phillips JJ, Phillips PP. Beyond Learning Objectives: Develop Measurable Objectives that Link 

to the Bottom Line. Birmingham, Ala. ROI Institute; 2008. 

40. Phillips JJ, Phillips PP. Measuring for Success: What CEOs Really Think about Learning 

Investments. Alexandria, VA. ASTD Press; 2010. 

41. Ruadze E, Cherkezishvili E, Roma E, Walsh K, Gabunia T, Gamkrelidze A. Multistakeholder 

perspectives on the strengthening and embedding of mandatory continuing medical education in 

Georgia: a qualitative study. BMJ Open. 2021;11(12):e052686. [FREE Full text] [CrossRef] 

[Medline] 

42. Russell M. COVID-19 impact on events research: top-line results for planners. PCMA Convene. 

2020.  

https://jptcp.com/index.php/jptcp/issue/view/79
https://www.smartmeetings.com/tips-tools/technology/135242/livestreaming-challenges-solutions
https://www.smartmeetings.com/tips-tools/technology/135242/livestreaming-challenges-solutions
https://jcsm.aasm.org/doi/10.5664/jcsm.4524
https://dx.doi.org/10.5664/jcsm.4524
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25845903&dopt=Abstract
https://accme.org/joint-accreditation
https://europepmc.org/abstract/MED/32418212
https://dx.doi.org/10.1111/aogs.13885
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32418212&dopt=Abstract
https://journals.lww.com/jcehp/citation/2021/04110/rapid_continuing_professional_development.3.aspx
https://dx.doi.org/10.1097/CEH.0000000000000337
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33605642&dopt=Abstract
https://www.meetingsnet.com/medical-pharma-meetings/virtual-meetings-picking-platform-making-money-prepping-2021
https://www.meetingsnet.com/medical-pharma-meetings/virtual-meetings-picking-platform-making-money-prepping-2021
https://www.abim.org/maintenance-of-certification/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4781050/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17764217&dopt=Abstract
https://academic.oup.com/jac/article/46/3/493/881907?login=false
https://dx.doi.org/10.1093/jac/46.3.493
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10980182&dopt=Abstract
https://www.pcma.org/convene-meetings-market-survey-2020-starting-from-good-place
https://www.pcma.org/convene-meetings-market-survey-2020-starting-from-good-place
https://www.mmslists.com/survey-results
https://jamanetwork.com/journals/jama/article-abstract/2290654
https://dx.doi.org/10.1001/jama.2015.4138
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25965221&dopt=Abstract
https://www.thirdway.org/report/what-we-know-about-the-cost-and-quality-of-online-education
https://www.thirdway.org/report/what-we-know-about-the-cost-and-quality-of-online-education
https://www.meetingsnet.com/continuing-medical-education/what-draws-clinicians-medical-meetings
https://www.meetingsnet.com/continuing-medical-education/what-draws-clinicians-medical-meetings
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=34949619
https://dx.doi.org/10.1136/bmjopen-2021-052686
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34949619&dopt=Abstract


The Evolution Of Medical Education: Command Centers And Telemedicine In The Post-Pandemic Era 

 

Vol.32 No. 02 (2025) JPTCP (929-943)  Page | 943 

43. URL: https://www.pcma.org/covid-19-impact-events-industry-planners-survey-results [accessed 

2021-03-28] 

44. Schulte TL, Gröning T, Ramsauer B, Weimann J, Pin M, Jerusalem K, et al. Impact of COVID-

19 on continuing medical education-results of an online survey among users of a non-profit multi-

specialty live online education platform. Front Med (Lausanne). 2021;8:773806. [FREE Full text] 

[CrossRef] [Medline] 

45. Sibley JB. Meeting the future: how CME portfolios must change in the Post-COVID era. J Eur 

CME. 2022;11(1):2058452. [FREE Full text] [CrossRef] [Medline] 

46. Standards for integrity and independence in accredited continuing education. Accreditation 

Council for Continuing Medical Education. 2021. URL: https://www.accme.org/accreditation-

rules/standards-for-integrity-independence-accredited-ce [accessed 2021-06-18] 

47. Steinbrook R. Financial support of continuing medical education. JAMA. 2008;299(9):1060-

1062. [CrossRef] [Medline] 

48. Steinman MA, Landefeld CS, Baron RB. Industry support of CME—are we at the tipping point? 

N Engl J Med. 2012;366(12):1069-1071. [FREE Full text] [CrossRef] [Medline] 

49. Talbot P. How marketers can engage with different generations. Forbes. 2021. URL: https://www.

forbes.com/sites/paultalbot/2021/11/11/how-marketers-can-engage-with-different-generations/

?sh=53e920825e4e [accessed 2023-11-02] 

50. Tompkins C. 3 Reasons why a competitive analysis is essential. Forbes. 2022. URL: https://www.

forbes.com/sites/forbesagencycouncil/2021/09/03/3-reasons-why-a-competitive-analysis-is-

essential/?sh=5032aa1857be [accessed 2023-11-02] 

51. Vogels EA. Millennials stand out for their technology use, but older generations also embrace 

digital life. Pew Research Center. 2019. URL: https://www.pewresearch.org/fact-tank/2019/09/ 

09/us-generations-technology-use/ [accessed 2021-04-16] 

52. Wasserman SI, Kimball HR, Duffy FD. Recertification in internal medicine: a program of 

continuous professional development. Task force on recertification. Ann Intern Med. 

2000;133(3):202-208. [FREE Full text] [CrossRef] [Medline] 

53. Zickuhr K. Generations 2010. Pew Research Center: Internet, Science & Tech. 2010. 

URL: https://www.pewresearch.org/internet/2010/12/16/generations-2010 [accessed 2021-03-

28] 

https://jptcp.com/index.php/jptcp/issue/view/79
https://www.pcma.org/covid-19-impact-events-industry-planners-survey-results
https://europepmc.org/abstract/MED/34869493
https://dx.doi.org/10.3389/fmed.2021.773806
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34869493&dopt=Abstract
https://europepmc.org/abstract/MED/35425665
https://dx.doi.org/10.1080/21614083.2022.2058452
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35425665&dopt=Abstract
https://www.accme.org/accreditation-rules/standards-for-integrity-independence-accredited-ce
https://www.accme.org/accreditation-rules/standards-for-integrity-independence-accredited-ce
https://dx.doi.org/10.1001/jama.299.9.1060
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18319417&dopt=Abstract
https://www.nejm.org/doi/full/10.1056/NEJMp1114776
https://dx.doi.org/10.1056/NEJMp1114776
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22435367&dopt=Abstract
https://www.forbes.com/sites/paultalbot/2021/11/11/how-marketers-can-engage-with-different-generations/?sh=53e920825e4e
https://www.forbes.com/sites/paultalbot/2021/11/11/how-marketers-can-engage-with-different-generations/?sh=53e920825e4e
https://www.forbes.com/sites/paultalbot/2021/11/11/how-marketers-can-engage-with-different-generations/?sh=53e920825e4e
https://www.forbes.com/sites/forbesagencycouncil/2021/09/03/3-reasons-why-a-competitive-analysis-is-essential/?sh=5032aa1857be
https://www.forbes.com/sites/forbesagencycouncil/2021/09/03/3-reasons-why-a-competitive-analysis-is-essential/?sh=5032aa1857be
https://www.forbes.com/sites/forbesagencycouncil/2021/09/03/3-reasons-why-a-competitive-analysis-is-essential/?sh=5032aa1857be
https://www.pewresearch.org/fact-tank/2019/09/%2009/us-generations-technology-use/
https://www.pewresearch.org/fact-tank/2019/09/%2009/us-generations-technology-use/
https://www.acpjournals.org/doi/10.7326/0003-4819-133-3-200008010-00012
https://dx.doi.org/10.7326/0003-4819-133-3-200008010-00012
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10906835&dopt=Abstract
https://www.pewresearch.org/internet/2010/12/16/generations-2010

