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ABSTRACT
The resilience of a healthcare system hinges on the adaptability of its teams. Thus far, 
healthcare teams have relied on well-defined scopes of practice to fulfill their safety 
mandate. While this feature has proven effective when dealing with stable situations, 
when it comes to disruptive events, healthcare teams find themselves navigating a fine 
balance between safety and resilience. Therefore, a better understanding of how the 
safety vs resilience trade-off varies under different circumstances is necessary if we are 
to promote and better train for resilience in modern healthcare teams. In this paper, we 
aim to bring awareness to the sociobiology analogy that healthcare teams might find 
useful during moments when safety and adaptability have the potential to conflict. Three 
principles underpin the sociobiology analogy: communication, decentralization, and 
plasticity. Of particular interest in this paper is plasticity whereby swapping roles or tasks 
becomes an adaptive, rather than a maladaptive, response teams could embrace when 
facing disruptive situations. While plasticity has naturally evolved in social insects, infusing 
plasticity in healthcare teams requires intentional training. Inspired by the sociobiology 
analogy, such training must value the ability: a) to read each other’s cues and miscues, 
b) to step aside when others had the necessary skills, even if outside their scope, c) to 
deviate from protocols, and d) to foster cross-training. If the goal is to increase a team’s 
behavioural flexibility and boost their resilience, this training mindset should become 
second nature.
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INTRODUCTION

Nature is exceptionally agile and resilient. It contains striking 
examples of collective work in group-living animals, as seen in 
the highly coordinated behaviour of social insects (e.g., ants, 
honey bees and other social bees, termites), and in some 
highly social species of fish and birds that, like social insects, 
have evolved coordinated behaviour that emerges without 
central control [1]. Human teams can likewise behave in a 
coordinated manner, but they often rely on key individuals 
that oversee and manage the team’s collective effort. Yet, 
this managerial approach is not obviously superior or any 
more effective than the unmanaged responses we see in 
nature, particularly in moments of disruption. The difference 
though lies on what guides collective work. In social insects 
and other non-human societies, the collective responds to 
changes in the environment and to each other to keep a 
colony alive and reproducing for as long as possible; selection 
has therefore promoted collective rather than individual 
function [2]. The implication is not to say that human teams 
should supress individual needs or leadership but rather to 
emphasize through a non-human analogy the possibility for 
new creative strategies that instill a collective perspective in 
our teams. Therefore, we ask, what can healthcare teams 
learn from the sociobiology analogy?

Creative analogies are useful to inspire new insights, 
comparisons, and new ways of thinking about issues. For 
instance, in medical education, researchers have used 
analogies such as the beetle-in-a-box that illustrates how 
private experiences are inaccessible to the public [3], or the 
notion of philosophical gardening that exemplifies the ways 
in which we should relate to those we care for [4]. These 
analogies are useful because they productively problematize 
the difficult task of measuring deeply personal experiences 
such as the development of a professional identity. Aviation 
and other high-reliability industries provide yet more 
analogies that have been influential in advancing the highly 
valued safety mandate in healthcare [5]. These analogies 
do break down however where the industries differ. Take 
the notion of resilience – the capacity of a system to absorb 
disruption [6]. While both industries demand resilience to 
ensure sustainability, the approach to it might look different. 
For the most part, aviation tends to embrace “engineering 
resilience” where the goal is to return, as much as possible, 
to the same state the situation was in before the disruption. 
In healthcare, situations rarely have a single stable state. 
Therefore, “ecological resilience” might be a more realistic 
goal – that is the idea that a situation has multiple stable 
states that depend on circumstance and that the system 
can move between when disrupted [7]. Thus aviation as 
analogy might fall short in healthcare situations where 
disruptive situations may regularly prompt a departure 

from procedural norms. Using an ecological lens, as it has 
been already advocated in medical education [8, 9], this 
is the context where the sociobiology analogy provides an 
opportunity to reconsider, complement and inspire new 
ways of training for resilience in healthcare teams.

LEARNING FROM SOCIOBIOLOGY – THE 
KEY PRINCIPLES

What does the sociobiology analogy offer that others 
don’t? The main idea is that collective action is achieved 
via three key principles: communication, decentralization, 
and plasticity.

In social insects, same as in humans, communication is 
multi-modal. For example, humans use spoken language, 
unspoken gestures and expressions, and even use objects 
as a form of trace communication whereby signals are 
conveyed indirectly through the use and placement 
of inanimate things. Likewise, social insects can use 
acoustics, vibration and touch among other modes of 
communication to convey basic information like alarm, 
presence, hunger and interest among nestmates and 
other conspecifics [10]. Ants, termites and social bees may 
likewise use chemically complex pheromonal signals that 
can function to recruit others into mating aggregations, 
onto profitable food sources or towards new nesting 
sites [11]. We have demonstrated that healthcare teams 
regularly use multiple forms of communication, including 
trace objects and other forms of indirect communication 
[12]. Ophthalmoscopes, bedside charts, instrument 
trays, syringes, among other objects are, in a way, like 
pheromones; they can be used to passively communicate 
messages to team mates, much like how ants and other 
social insects can communicate with their nestmates. 
What’s important about the communication principle from 
sociobiology is that it brings awareness to unspoken and 
no-contact forms of communication that we may not be 
consciously aware of and that might serve as an effective 
complement to team communication practices.

Because ants operate on a vast territory for their size, 
relying on the central control of a single decision-maker 
to coordinate decisions, like where to find food, would 
prove inefficient. To decentralize decisions is therefore an 
adaptation that allows individuals to respond to disruptions 
in their environment without having to gain permission 
or adhere to rigid pre-assigned tasks. Social insects can 
therefore use a decentralized and distributed leadership [13]. 
For instance, ant colonies may arrange themselves into sub-
teams of, say, one leader and two specialists. The specialists 
provide local information to the leader who then integrates it 
to guide behaviour of the other two. As such their individual 
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roles become coordinated into a group effort that is 
immediately responsive to changes and that no one or even 
three individuals could achieve on their own. A comparable 
type of dispersed leadership is evident in health care teams 
that work outside formal hospital contexts to provide care at 
the point of injury and to facilitate patient transport [14].

The final principle is plasticity, which hinges on the 
concept of division of labour where social insects organize 
in groups, known as castes, to perform tasks [14]. An 
ideal division of labour would consist of specialists for 
each task and subtask. However, given the unpredictable 
environments that social insects live in, the number 
of specialists available at a moment’s time is usually 
constrained. What do they do then to maximize their 
resilience? Importantly, they are sufficiently plastic to 
switch from one task or role to another [13]. Therefore, 
when the environment is predictable and bountiful, roles 
are well-defined. But when the environment is disrupted, 
colonies quickly adjust task allocation to better match the 
circumstance. Might human health care teams benefit 
from increased plasticity?

THE PLASTICITY CONUNDRUM

In health care, we have struggled with the idea that 
individuals working within teams could act as specialists 
and generalists, depending on the circumstance [15, 16]. 
Therefore, swapping or interchanging tasks, roles or people 
is uncomfortable because of the strong value we put on 
specialization and well-defined scopes of practice. Yet, in 
changing and unexpected situations (e.g., pandemics, 
human conflict, natural disasters), specialization trades-
off against the need for teams to retain a high capacity 
to adapt. This inherent compromise raises the question: 
How to optimize the trade-off, such that health care teams 
benefit from the safe, repeatable, high-performance of 
specialization, yet retain a residual capacity for adaptability 
in the face of acute changes and sudden demands?

Some insight may be gained by analogy to industrial 
systems that similarly need to optimize trade-offs. The 
aviation industry, for example, tends to define scopes of 
practice quite strictly and puts an overarching focus on 
safety that in effect keeps the level of job plasticity very 
low. While pilots, cabin crew and flight engineers are 
all responsible for the successful and safe operation of 
an aircraft, their roles are only interchangeable under 
very specific and (hopefully) very rare circumstances. To 
minimize accidents, these circumstances are delineated 
by well-defined standards and protocols. A similar focus 
on accident prevention and safe outcomes has prompted 
healthcare to embrace a culture of accreditation, protocols, 

guidelines and the firm assignment of professional roles 
[17]. The aviation analogy has been useful because it 
has offered language and frameworks for healthcare to 
promote a culture of safety. But the analogy breaks down 
when conditions differ from those prescribed by industry 
guidelines or demand out-of-the-norm creativity and 
flexibility. And these conditions are exacerbated by the 
fact that unlike airplanes, patients are alive. Patients are 
vastly more complex than even the most sophisticated 
aircraft. They are also culturally variable and otherwise 
individualistic. The aviation analogy may thus hamper 
the development of resilience of healthcare teams if it is 
adopted too easily. This is where the plasticity principle from 
the sociobiology analogy may become a useful construct.

We suggest that plasticity help us relate the collective 
behaviour of social insects within colonies (Figure 1) to 
the collective behaviour of professionals within health 
care teams. In both cases, individuals respond in some 
degree to each other’s actions, such that there is a strong 
social interaction effect that changes in response to the 
situation itself. Furthermore, the role of the individual is 
specialized to perform certain tasks that collectively serve 
a common purpose [18]. While the currency of this purpose 
is vastly different between systems (Darwinian fitness in 
social insects vs. patient outcomes in health care), there 
are organizational parallels [19]. Specifically, the tightly 
coordinated yet flexible division of labour seen in social 
insect colonies is functionally equivalent to scopes of 
practice that in effect coordinates individual effort into a 
highly integrated team response.

The analogy between health care teams and social 
insect colonies is therefore essentially an analogy between 
these two concept terms. In honey bee colonies, the 
mated queen single-handedly takes the role of matriarch 
and principal egg-layer but does little else. Her worker 
daughters, by contrast, have, in essence, a complementary 
role: they care for the queen’s brood, forage for pollen and 
nectar or clean and disinfect the hive, among other highly 
specialised tasks in response to the needs of the colony. 
Thus, the queen caste is specialized for reproduction while 
the worker caste is specialized toward non-reproductive 
labour (‘reproductive division of labour’) [20]. The worker 
caste in some highly social species may be further 
specialised yet into subcastes that each have even more 
specialized non-reproductive roles. Natural selection can 
therefore promote the evolution of subdivisions in labour 
towards evermore specialized yet complementary roles 
[21]. By comparison in health care teams, we can imagine 
the one or few doctors to take the role of the queen 
bee. They perform the main function of the system – for 
instance, a surgical operation (or equivalent) yet can only 
do so in the supportive context of the ‘hive’, which consists 
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of a larger number of specialized ‘workers’ that perform 
all the non-surgical tasks from set-up, to anesthetics, to 
support, etc. Likewise, the support specialists of health care 
teams can sub-specialize into ‘subcastes’ as needed. 

Despite the adaptive value of divisions of labour and 
scopes of practice, they can each ironically become 
maladaptive if the roles become too rigidly specialized to 
allow for adjustments as might occasionally be needed. This 
occasional but very important need for flexible specialists 
is an oxymoronic problem that is not easily solved. Social 
insects offer one potential solution, namely plasticity: their 
division of labour is highly specialized yet at once can be 
flexible such that it is immediately responsive to change in 
demand. That is, the specialized roles of individual workers 
within a bee hive or other social insect colony are to some 
degree interchangeable [22]. Even in honey bee societies 
with recognizable specialized jobs within the worker caste 
(e.g., nurses, foragers, guards, hygienists, undertakers, 
scouts, etc.), an individual’s role can interchange within 
another, depending on circumstance [22]. For example, 
if foragers or guards become few in relation to demand, 

nurse bees can accelerate their behavioural development 
to forage or guard precociously. That is, the team, in effect, 
exhibits resilience [23].

ILLUSTRATING PLASTICITY

The use of sociobiology principles remains scarce in 
healthcare teamwork literature. While some reviews and 
commentaries make use of the sociobiology language 
to refer to leadership during crisis [24, 25], or report on 
social insect-inspired algorithms in health care innovation 
[26–28], very little empirical work has been done around 
the use of sociobiology principles, such as plasticity – 
expanding one’s task repertoire to take-on another’s 
when they are unable – to help teams navigate the 
safety and resilience trade-off. This relationship is at 
present perceived as a rigid trade-off [29], where aiming 
to maximize safety and resilience simultaneously has 
been portrayed as an insurmountable challenge [30]. 
However, if instead, we aim to master Amalberti’s art of 

Figure 1 Social insects as models for adaptation of health care teams. Some species of bees (A), wasps (B) and all species of ants (C) are 
eusocial, and thus operate in groups that use behavioural specialization and division of labour to complete tasks as a team. Termites (D) 
likewise have evolved castes that each perform certain roles over others. In this photo, the queen is attended by a collection of workers 
and soldiers (dark heads). Ideally the type, number and ratio of different castes (and subcastes) is well matched to colony need and 
environmental demand, but where it isn’t, colonies can to some extent interchange the role of task specialists. For example, in some 
species reproductive specialists (queens; as in A with blue mark, surrounded by workers) can perform worker duties and likewise workers 
can under certain circumstance lay eggs. We argue that this resiliency to changes in demand can serve as a model for the health care 
system but would require a similar capacity for role redundancy and adaptability over ridged role assignment. Image credit: A and B- 
Emma Walters, C- François Brassard, D- David Mora.
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compromise [29], opportunities rather than challenges 
might prevail. For instance, while swapping tasks (or 
roles or people) may really be unnecessary or unsafe in 
stable situations, it may nonetheless be necessary when 
human or technical resources are low or when health care 
environments are otherwise chaotic. To provide necessary 
evidence, our empirical work is beginning to offer some 
insights. For instance, we found that healthcare teams 
who embraced redeployment (a form of plasticity as 
task swapping) better managed the various forms of 
dissonance they experienced at the onset of the Covid-19 
pandemic [31]. Overall, we found that teams that value 
the ability to: a) to read each other’s cues and miscues, b) 
to step aside when others had the necessary skills, even 
if outside their scope, c) to deviate from protocols, and d) 
to foster cross-training adopted an attitude of openness 
towards plasticity. This attitude allowed them to shift 
their debriefing conversations from judging what went 
wrong when they swapped tasks to considering how to 

best leverage plasticity for success [32]. In our view, team 
strategies that value a built-in capacity for plasticity, 
as espoused by the sociobiology analogy will be better 
situated to navigate the safety and resilience trade-off.

Our argument is that safety and resilience can co-
exist in healthcare teams if we think about analogies for 
integration, not for exclusion. While aviation offers a useful 
analogy to operationalize the safety mandate, social 
insects help us to appreciate and understand the equal 
importance of resilience. Neither analogy offers an ideal 
model for the behaviour of health care teams but in context 
each has its merits. To illustrate, in Box 1 we consider a 
two-by-two contrast in healthcare environments, which 
create four hypothetical case studies that may differ in 
plasticity needs. Specifically, we consider community (or 
rural) hospitals and academic hospitals, which may or may 
not favour plasticity. We then situate these work settings 
in stable (or predictable) environments and chaotic (or 
unpredictable) environments.

Box 1: The plasticity problem in health care on a case-by-case basis. The capacity of each healthcare setting, as conveyed 
by hospital type, and the stability of the environment that it serves, are just two variables that can affect decisions on 
optimal team composition, from a rigid protocol-driven team of single-role members to a team of multi-role players

Stable/predictable
(Safety + Adaptability)

Chaotic/unpredictable
(Safety + Adaptability)

Community/
Rural hospital
(low resources: 
personnel, 
equipment)

Case A
Physicians and nurses at a 
community or rural hospital 
performing a routine delivery of 
a baby, a low-risk colonoscopy, 
stabilization of car accident injuries 
that arrive to the emergency room. 
These are examples of activities that 
can be successfully performed with 
a high level of safety even in a low 
resource setting. Techniques and roles 
are well-defined and potential risks 
are predictable and manageable.

Case C
Emergency room physicians and nurses at a community 
hospital receiving a patient with internal organs exposed 
due to a stab wound. The severe injury would ideally be 
transferred to specialized trauma care and the team has to 
improvise against guidelines to keep the patient alive while 
waiting for transfer. Nurses are required to help physicians 
with tasks outside their prescribed role. The community 
surgeons conduct trauma-related maneuvers guided 
by a trauma surgeon from the academic hospital who 
communicates with them over the phone. Even though there 
are major threats to patient safety, such interchangeability 
and adaptation gave the patient a lasting chance.

Academic 
hospital
(high 
resources: 
personnel, 
equipment)

Case B
Surgical team performing a colon 
cancer procedure at an academic 
hospital. Despite the higher level 
of acuity, risks are predictable, and 
safety is maintained given the high 
resource setting where specialized 
tasks are performed by specialized 
individuals following established 
guidelines.

Case D
During the Covid-19 pandemic services were reorganized 
and many healthcare providers were assigned to tasks 
outside their professional comfort zone. For example, 
operating room nurses and pediatric intensivist physicians 
were assigned to adult intensive care units. Junior residents 
were required to do tasks of senior residents. Paramedic, ER 
physicians, and ER nurses rearranged themselves in small 
resuscitation teams. It was assumed that while these 
individuals did not have the full expertise, they could transfer 
their basic skills in an on-demand manner.
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Cases A and B maximize health outcomes by adhering 
to safety guidelines to prevent harmful improvisation when 
adaptation is not needed, as per the aviation analogy. 
However, as Cases C and D show, in chaotic or unprecedented 
situations, outcomes may well be worst of all, if not for 
the adaptation enabled by the improvised departure from 
guidelines. Examples of Case C do not only encompass life 
and death situations. It could include, say, a sudden food 
poisoning of the physician of a community hospital when 
the emergency room is overwhelmed, requiring nurses to 
spontaneously adopt ‘doctor tasks’. While not complying 
fully with scope of practice guidelines, this seemingly ill-
advised adaptations might, paradoxically, be the difference 
between good and poor patient outcomes. Therefore, these 
forms of plasticity can increase effectiveness and efficiency 
of task performance or increase the speed of response.

IMPLICATIONS FOR TRAINING

While plasticity has naturally evolved in social insects, 
infusing plasticity in healthcare teams requires intentional 
training. Unfortunately, intentional training of on-the-
ground healthcare practitioners is plagued by a multitude of 
challenges. For instance, the heavy workload that leaves little 
time for on-the-job training, if any; the changing membership 
of teams that compromises cross-training; or the value we 
place on specialization over generalism that muddy plasticity 
efforts [15, 33]. However, if disruptive events are here to stay 
(case in point, the pandemic) and if the current conditions of 
the system are not ideal for fully embracing plasticity, then 
maybe this is the time to start pondering about creative ways 
in which we can strategically infuse plasticity in our healthcare 
teams to leverage their capacity for resilient teaming. For 
instance, many have demonstrated the benefits of debriefing 
in team training, including improved clinical outcomes, 
team performance and identification of errors [34–36]. 
While debriefing could be a powerful strategy for infusing 
plasticity, evidence shows that it is still an underused team 
training strategy [37]. If we are to capitalize on debriefing 
for infusing plasticity, we suggest that teams should engage 
in conversations around questions such as: what did this 
situation call for, generalist or a specialist?, what beliefs 
guided team members to help outside their specialized role 
or not?, were team members aware of who to approach who 
may have the experience they don’t have to take over or to 
teach them? Therefore, when debriefing for plasticity, instead 
of dismissing role changes as the best of a bad situation, 
they can be thought of as an adaptive response that can be 
productively trained for certain cases. Training for plasticity 
in healthcare teams may, as has naturally evolved in social 
insects, increase the team’s behavioural flexibility and boost 
resilience at the team level.

CONCLUSION

Resilient healthcare teams are the backbone of resilient 
healthcare systems. As modern healthcare systems increase 
in complexity and decrease in stability, healthcare teams are 
required to successfully perform in both stable and disruptive 
situations. However, strategies to train for this goal have 
only shown minimal effectiveness. A major part of the issue 
relates to the analogies we use to inspire our thinking. In this 
paper we offered the sociobiology analogy to help us consider 
alternative ways to enhance resilience in healthcare teams. 
In using this analogy in our empirical work, we have learned 
a key lesson: despite healthcare system’s tremendous 
emphasis on role specialization and protocols, successful 
healthcare teams understand that when disruption happens, 
their ability to remain resilient rests on their ability to change 
in response to demand, even if that demand is outside of 
established protocol. We know that when circumstances 
are predictable and resources abound, the aviation analogy 
offers a useful framework to prioritize safety. However, too 
strict an adherence to the aviation analogy may thwart a 
system’s un-tapped capacity for creativity and resilience. 
Here is where using analogies in a complementary fashion 
may prove useful. In this paper, we suggested social insect 
behaviour as a novel biological analogy to accommodate 
the realities of healthcare that are not adequately covered by 
human industry-based analogies. As the mechanisms that 
enable safety and resilience are distinct, our message is not 
one of exclusivity. Both analogies should apply, if we are to 
truly cultivate and effectively train resilient healthcare teams 
that enable healthcare systems to achieve their intended 
purpose: ensuring longer, healthy, quality life.
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