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Abstract
Historically, teamwork has been the cornerstone of academic medicine’s “tripartite” mission 
of clinical service, teaching and training, and research and scholarship. With tectonic changes 
in healthcare with concomitant socio-cultural-economic, environmental, and generational 
influences; demographic shifts; dearth of workforce; burgeoning data; and technological 
advances; several tools (group support systems, team websites, e-mail, instant messaging, 
and videoconferencing) have advanced the concept and practice of teamwork via virtual 
team constructs. The challenges associated with the COVID-19 pandemic have escalated 
the utility of virtual teams in Academic Medical Institutions (AMIs), which are likely to play a 
dominant role in their repertoire in the foreseeable future. This treatise critically examines 
the evolution of virtual teams, expounds on their advantages and disadvantages, and posits 
a paradigm shift in teamwork toward provision of continued excellence in clinical care, 
discovery, innovation and developing the next generation of clinicians, educators, scholars 
and researchers.
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Introduction
Teamwork is the ability to work together toward a common 
vision. The ability to direct individual accomplishments toward 
organizational objectives. It is the fuel that allows common 
people to attain uncommon results." -Andrew Carnegie

From the humble beginnings of academic medicine in the U.S. 
in 1781 at the University of Pennsylvania, Academic Medical 
Institutions (AMIs) have evolved into highly complex multifaceted 
Healthcare Organizations (HCOs) with ever-increasing footprints 
resulting from mergers and acquisitions. Many of these AMIs 
operate via manifold matrix governance constructs that have 
enormous heterogeneity with cumulative diversity of workforce 
that have intricate internal as well as environmental modulatory 
influences [1-4]. Congruence between various entities is critical 
toward fulfilling the academic mission of AMIs to provide 
excellence in clinical care, teaching and training, and research 
and scholarship, along with community engagement, diversity, 
and inclusion [5-8]. Teamwork is paramount in providing 
comprehensive multidisciplinary clinical patient care and has 
growing importance in collaborative basic science and clinical 
research (“team science”), interactive education, training, and 
mentoring (“team mentoring”) [9,10]. Over the past few decades, 
with rapid advancements in communication technologies, there 
has been a gradual but evolutionary shift toward application 

of virtual teams in our armamentarium as it applies to the 
mission(s) of AMIs. This treatise provides a historical perspective 
emphasizing the importance of team constructs and teamwork 
(physical and virtual) in overcoming the formidable challenges 
in realizing the intended mission(s) of AMIs. It highlights the 
advantages and challenges encountered with virtual teamwork 
that is being increasingly utilized especially in the era of the 
COVID-19 pandemic.

Historical perspective on teams and teamwork in AMIs

The utilization of teams in AMIs has evolved greatly over the 
past century. “Task performance” has its origins in the industrial 
revolution (1760-1840) where enhancing operational efficiencies 
in production systems helped streamline manufacturing 
jobs into smaller, simpler, more manageable interconnected 
activity subunits with managers and professionals working 
cooperatively [11,12]. Team constructs were obligatory for more 
complex tasks that entailed brisk change, with concomitant 
shift from productivity to quality and customer service. The 
famed “Hawthorne studies” focused attention on the social 
and environmental influences on team performance [13]. In the 
1960s and 1970s, organizational psychologists and industrial 
engineers proposed using teams for technically inexact, complex 
and inter-reliant jobs necessitating synchronization as well as 
tractability in an uncertain milieu. The current emphasis on 
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building and teamwork among clinicians, researchers, and 
educators have become more than ever vital in advancing the 
“tripartite” mission of academic medicine.

Communication technologies 

While decision-making involving face-to-face meetings have 
been the prevailing norm for decades, with advancements in 
communication technologies, meetings have evolved into virtual 

depended on the characteristics of the technology, the task at 
hand, and the construct of two-member (physician-administrator 
“dyads”) or multi-member teams [5]. This is because utilizing the 
most advanced technology may not necessarily be paramount, 
given that more robust technologies can be distracting and 
perplexing. Over time, teams have learned to adapt to these tools 
through their modification and by developing new communication 
norms and procedures that are task specific. Group Support 
Systems (GSS) are information systems that emerged in the 
1980s, subsequently migrating to the Internet, and include 
project management systems that are typically used for team-
based support (e.g., scheduling and monitoring) [19]. Other GSS 
include file sharing, workflow support, teleconferencing, and 
group decision support systems. Additional technological tools 
such as team website, e-mail, and instant messaging, are useful 
for generating ideas, sharing information, and decision-making 
for predictable problems, but are less so for complex issues. 
By comparison, videoconferencing is relatively less effective in 
engendering ideas and information-sharing. One of the foremost 
limitations of these virtual systems is their ineffectiveness in 
conflict resolution due to the modulation of interpersonal 
effects with a propensity to augment negative or emotionally 
charged messaging (by reducing status differences, diffusion of 
interactions with some degree of anonymity among participants, 
and by attenuating social and emotional cues) (Figure 1) [12,20]. 
Many of these consequences reveal the dearth of communication 
norms for regulating acceptable behavioral conduct in these 
contexts.

teamwork was augmented by the rise of industries in Japan and 
was subsequently adopted by establishments in the U.S. and 
Europe, with a focus on quality improvement and with matching 
teams of production workers and supervisors who focused on 
evaluating problems and recommending concrete solutions   
It was noted that teamwork enhanced operational outcomes 
through synergies that augmented individual performance. 
Zigurs’s research further supported the role and opportunities 

and globalization, conventional organizational hierarchies 
have iteratively resorted to teamwork with a focus on dynamic 
team composition, communication technology, empowerment, 
delayering, and diversity [15].

Deeply rooted in the clinical care of the wounded on the 
battlefield, these concepts of teamwork have long been 
extrapolated to healthcare provision in the realm of operative 
procedures, and in the advent of specialization among physicians 
(e.g., infectious diseases, endocrinology, neurology, general 
surgery, etc.), in nursing, and in other allied health professions 
(e.g., pharmacists, nutritionists, physical therapists, etc.). A 
plethora of studies in the literature show that cohesive well-
coordinated teamwork enhances patient outcomes towards the 
overarching goals articulated by the institute of medicine (i.e., 
safe, effective, patient-centered, timely, efficient, and equitable 
patient care) [16,17] of note, the healthcare industry is the 
largest employer in the U.S., with healthcare costs ~ 19% of gross 
national product [18]. Commensurately, with over 150 medical 
schools in the U.S., AMIs have incrementally and increasingly 
become complex matrix organizations over the past few decades. 
Typically, such institutions have a medical school, one or more 
hospitals, ambulatory clinics, rehabilitation services, basic 
science, and clinical research facilities. Employees include trainees 
(undergraduate medical and graduate students, residents, and 
post-doctoral fellows), faculty (clinical, research, and teaching), 
healthcare providers, and administrators. Consequently, team 

Figure 1 Commonly used technological tools for virtual teamwork.

tfor virtual teams [14]. With increasing environmental complexity eamwork [12].  Selecting the  right   communication  technology  

[12].
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In the clinical realms, telehealth and telemedicine have garnered 
renewed interest, in rendering patient care through virtual 
visits that afford “high quality care at a low cost” by enhancing 
access to care for those in rural areas, those with transportation 
barriers, and those encountering provider shortages in several 
subspecialties (e.g., mental health, rehabilitation medicine, 
dermatology, consultative services, nutrition management, 

around evidence-based outcomes including quality, specific 
target patient demographics that benefit from this modality, 
and legislative policies for reimbursement for such services from 
third-party payers        .

In the domain of education and training, virtual classrooms, 
lectures, and conferences, are being offered through webinars 
increasingly using pre-recordings and live videoconferencing. 
More and more, faculty and other healthcare professionals 
in AMIs are engaged in interprofessional collaboration in 
the domains of research, scholarship, mentoring, and career 
development across departments in and across other AMIs by 
overcoming the barriers of location, time and distance [23-25]. 
Key considerations in formulating virtual teams via collaborative 
models include stages of forming (group goal setting), storming 
(group negotiations for expectations), norming (building group 
trust and accountability), and performing (group productivity) 
toward ensuring lasting success.

Team performance with virtual teams

With ever-expanding inter-institutional and transnational research 
collaborations, and newer communication and collaborative 
technologies that enhance access to data and information, 
time and geographical location no longer impede virtual team 
meetings. Rapidly developing communicating technologies 
(e.g., video, skype, etc.) as a function of their interactivity, value, 
alacrity, and capability to record communications, have enhanced 
access to information as well as supported internal and external 
communication to augment team tasks and processes [12]. 

Virtual teams in general are superior for idea-generation, for 
more robust participation, better management of team tasks 
and group processes, problem-solving, and improved decision-
making because of increased willingness of team members to 
share unique information, considerable cost-savings, increased 
productivity, having limited constraints in time and place, and 
with a greater appeal to the younger generation (Figure 2) [12].  
Virtual teams also strengthen the emerging concept of the highly 
operational “decentralized model” in conventionally tiered 
institutions as endorsed by U.S. Army General Stanley McChrystal 
with “teams of teams” constructs emphasizing “decentralized 
autonomy, meritocracy, and sense of partnership” [26].

Figure 2 Advantages of virtual teams.

Virtual teams are inferior for information sharing, nurturing team 
identity, and trust-building, are subpar for decision-making and 
negotiation tasks, and may lead to social isolation. As alluded to 
previously, they also risk distraction due to evolving innovative 
technologies (Figure 3) [12]. The dominant challenges confronting 
virtual teams center around effective communication, building 
trust, and creating effective interpersonal and social relationships. 
A variety of team-building approaches have been proposed to 
facilitate teams in surmounting these shortcomings via training, 
better clarity of role, and more effective communication strategies. 
However, despite the many advantages and disadvantages, 
overall team performance (virtual versus conventional) often 
is reportedly similar for proficient teams. It is likely that the 

effectiveness of virtual teams will continue to improve in the 
future because of the increased use of technology for informal as 
well as social communication by numerous stakeholders.

Influence of COVID-19 pandemic on virtual teamwork

The COVID-19 pandemic and accompanying global crisis have 
affected many facets of our daily lives (e.g., financial services, 
media, education, etc.) including the mission(s) of AMIs. 

etc.) [21,22].  The  challenges  for  virtual   patient  visits  center 

[21]
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Employees of AMIs have had to adapt to the virtual teamwork 
environment and the new paradigm to circumvent lockdowns, 
secure childcare following daycare and school closures, and follow 
social distancing requirements. There has been an acceleration 
of the trend towards digital transformation during the pandemic 
with work being increasingly conducted remotely via phone, 
E-mail, instant messaging, and videoconferencing. The impact 
of this paradigm shift coupled with growing “work from home” 
movement that preceded the pandemic remains uncertain at 
this juncture. The value of virtual teamwork may be dubious if 
employees continue to be productive, reliable, and effective in a 
non-virtual context. Moreover, the important facets of building 
trust and conflict resolution without the benefit of gestures 
(body language, facial cues, hand signals, etc.) or direct social 
interaction with videoconferencing are unclear and warrant 
further investigation [25,27].

Conclusions and Future Directions 
The COVID-19 pandemic has escalated the incipient momentum 
of virtual teamwork in fulfilling the mission(s) of AMIs. While 
the further course of the pandemic is difficult to envisage, it 
is plausible that virtual teamwork will replace conventional 
methodologies such as in-person meetings, lectures, and 
conferences and become increasingly common in our repertoire 
with stakeholders adjusting to emerging newer communication 
technologies with iterative refinements. Interfacing with virtual 
reality and machine learning in the not-too-distant future is 
an emerging certainty. Meanwhile, perhaps a “hybrid” of in-
person and virtual teamwork is a more predictable reality and 
will become the norm in the foreseeable future. It is prudent 
for stakeholders to continually appraise, recalibrate, adapt and 
adjust to this evolutionary “new world order” in communication 
in fulfilling our mission(s) in AMIs.

Figure 3 Disadvantages of virtual teamwork.
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