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Abstract

THE RESUSCITATION OF A PATIENT IN EXTREMIS is frequently characterized by chaos and
disorganization, and is one of the most stressful situations in medicine. We re-
viewed selected studies from the fields of anesthesia, emergency medicine and crit-
ical care that address the process of responding to a critically ill patient. Individual
clinicians can improve their performance by increased exposure to emergencies
during training and by the incorporation of teamwork, communication and crisis
resource management principles into existing critical care courses. Team perfor-
mance may be enhanced by assessing personality factors when selecting personnel
for high-stress areas, explicit assignment of roles, ensuring a common “culture” in
the team and routine debriefings. Overreliance on technology and instinct at the
expense of systematic responses should be avoided. Better training and teamwork
may allow for clearer thinking in emergencies, so that knowledge can be translated
into effective action and better patient outcomes.

Emergencies are among the most challenging situations in medicine. Con-
sider, for example, what would happen if your next patient suddenly
clutched her chest and stopped breathing while you were taking her history.

The technical complexity of such situations may vary, but they almost always in-
volve some anxiety for the physician. The need for immediate life-saving treatment
not only places demands on clinical skills, but also challenges the physician’s char-
acter. The combination creates a potent mix that can mark physicians indelibly.

The stress caused by emergencies is unavoidable and inevitable: life sometimes
does hang in the balance. The outcome may depend on the cooperation of others
and on swift decisions and actions, frequently in the absence of complete informa-
tion. However, some of the stress may be related to the ways in which physicians
and other team members work together. Optimizing teamwork might result in re-
duced stress and improved outcomes.1,2

Our goal is not to discuss the technical details of specific emergencies but,
rather, to describe the process involved in an effective response to occasional, but
spectacular, emergencies. Using selected articles from studies of emergency medi-
cine, anesthesia and critical care, we will address the common pitfalls and highlight
approaches and interventions that may help diminish the stress inherent in these
challenging situations.

Pitfalls at the extremes of disease

Physicians are expected to manage a broad spectrum of disease presentations,
from the obvious to the obscure, and from the common to the catastrophic. Yet,
with the patient in extremis, the physician’s response must be rapidly coordinated
with those of other members of the health care team working simultaneously and
side by side.2,3 Coordination is not simple and is further complicated because each
team member must carry out many tasks simultaneously or in quick succession
(Table 1).1–3

Moreover, a standard task is often more complex during an emergency than un-
der normal circumstances. For example, in a study3 of endotracheal intubation in the
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setting of a trauma unit, very sick patients were more likely
to require urgent intubations. In these situations, standard
preparatory steps were omitted more often, monitoring was
sacrificed more commonly, and suctioning and bag-valve-
mask ventilation were more frequently needed. Urgent in-
tubations were more likely to be classified as “very difficult,”
there were more failed attempts and they were carried out
in 40% less time than usual.3 The net result is a task that,
when urgent, must be carried out faster despite greater
technical difficulty and greater clinical uncertainty.

Apart from the increased technical difficulty of standard
tasks, the stress inherent in medical crises may independently
affect performance. Stress is a common element in emergen-
cies, as shown by a study in which the only highly ranked
source of stress resulting from residents’ direct clinical duties
was the treatment of life-threatening illnesses.4 Studies sug-
gest that stress can impair motor and cognitive functioning,5

though the performance and judgement of physicians in
emergencies has not been formally studied. However,
among residents, stress has been associated with medical er-
rors6 and inappropriate work behaviours such as absenteeism,
mistakes and conflicts.7 Stress may not only affect short-term
performance, but it may also have lasting consequences.

Poor communication between team members in the
chaotic scene surrounding the critically ill patient only adds
to stress.1,8,9 In one study of errors in the intensive care
unit,8 communication between physicians and nurses ac-
counted for only 2% of all the activities, yet was responsi-
ble for 37% of all the errors. Moreover, 29% of all the er-
rors were judged to be serious enough to potentially cause
significant deterioration or death. The situation during an
emergency is probably worse, because exchanges of infor-
mation are more likely to be misunderstood.2,8

Reluctance to question authority may also worsen
strained communication between team members. For ex-
ample, failures of communication account for over 75% of
commercial airline accidents and are often attributed to hi-
erarchical barriers that discourage subordinate crew mem-
bers from giving crucial information to a crew member of
higher rank and authority.10 Similar problems occur in op-
erating rooms, where surveys show that surgeons are disin-
clined to allow the decisions of senior staff to be ques-
tioned.1 Given the hierarchical structure of most medical
settings, these problems may also affect action and judge-
ment during emergencies.2

Barriers to communicating crucial information may re-
sult, in part, from the failure of physicians and other staff to
see themselves as part of a team with shared goals and pre-
specified roles. Instead, they may believe that they consti-
tute an ad hoc collection of people with ill-defined respon-
sibilities and expectations rather than with a common
objective and specific tasks.11,12 Such ambiguity concerning
professional roles is strongly linked to occupational stress,
dissatisfaction and depression in emergency medicine resi-
dents.13 This ambiguity can be reduced by clearly defined
responsibilities and better peer and work-group support,
which are all components of a smoothly functioning team.13

Team support may be hindered, however, by the pres-
ence of different occupational cultures,1,9,14 that is, the col-
lective programming of the minds of different profes-
sions.14 Different professional styles can exist within the
same hospital, operating room or ambulance unit, despite
the presence of similar patients. These differences become
evident only when representatives of different occupations
who are working together on the same task are carefully
compared.1,14

Thinking clearly in an emergency

CMAJ • APR. 17, 2001; 164 (8) 1171

Table 1: Pitfalls when treating patients in extremis

Pitfall Example

Individual
Need for rapid decisions Patient suffering cardiogenic shock
Increased complexity Intubating a trauma patient
Mistakes made due to stress Neglecting to check drug allergies in meningitis
Failure of people to see themselves as part of a
  team

Not identifying a leader among multiple physicians at a
  resuscitation

Team
Difficulty coordinating conflicting actions Prioritizing chest x-rays, intubation and physical examination
Poor communication Not informing nurses of provisional diagnosis
Reluctance to question those with seniority Failing to question an incorrect epinephrine dose
Failure to establish clear goals and roles Frequent changing of residents on a cardiac arrest team
Presence of conflicting occupational cultures Willingness of firefighters, paramedics or physicians to vary

  standard protocols at a cardiac arrest
Context
Incomplete clinical data Delays in obtaining a hospital chart
Family members unavailable or unhelpful Determining whether a DNR order has already been decided on
Frequent interruptions of thinking and actions Receiving a summons by pager while inserting a central line
Diminished vigilance and fatigue Calculating the phenytoin dose for a seizing toddler at 4 am

Note: DNR = do not resuscitate.



One such study14 compared pilots, paramedics and
physicians who make up emergency medical service air-
crews in Norway. Pilots and paramedics were found to
value rules and regulations significantly more highly than
did physicians in the same aircrews. Physicians, in contrast,
valued ambiguity and flexibility in their work and were sig-
nificantly more likely than pilots to consider helping other
people as their primary professional motivation. This sug-
gests that physicians prefer to alter their approach and their
decisions based on the task at hand, rather than to follow
protocols, and that the individual motivations of team
members may vary. Establishing the rapport necessary for
supporting coworkers may be difficult when important dif-
ferences exist between those coworkers.

Good rapport may be unnecessary when tasks are clearly
separated, as in the case of a pilot flying an airplane (when
rules are clearly important) and in the case of an anesthetist
deciding on an intubation (when flexibility may be neces-
sary). However, major cultural differences may be a hin-
drance when they affect attitudes toward shared responsi-
bilities. Surveys of operating room physicians and nurses
reveal significant differences in preferred styles of leader-
ship and coordination.1 The absence of shared team atti-
tudes may hamper critical care when, for example, the deci-
sion to call off an unsuccessful pediatric resuscitation
generates tension in the team. Better training in effective
teamwork and a common team culture would probably
minimize these differences.1,2

The potential for cultural differences to hinder the re-
sponse to crisis is best illustrated by disasters that require
coordinated and rapid actions from hospitals, ambulance,
fire and police services, and civil authorities. Many of the
same problems that occur in a team attending to a single
patient are seen in disasters affecting entire communities.
Studies of disasters reveal recurring problems in establish-
ing good communication, integrated command, prioritiza-
tion of objectives and explicit delegation of tasks,15,16 all of
which are relevant when a patient is in extremis.

Many other factors contribute to the stress inherent in
emergencies. Clinical information is often incomplete and
occasionally erroneous. Retrieval of old records may be de-
layed. Orders are called out into thin air, without any
clearly assigned responsibility for carrying them out. Criti-
cal decisions may require the input of family members who
are unavailable or overly distraught. Reasoning and action
are frequently interrupted, and such interruptions are
themselves stressful.17 Finally, the response to emergencies
at night may be adversely affected by fatigue and dimin-
ished vigilance.18

Adequacy of preparation

Despite team members’ technical proficiency, problems
in both process and outcome occur during medical crises.
Some probably reflect formal training in medical school
(Table 2). The traditional academic approach to patients is

linear, beginning with the history, which is followed in se-
quence by examination, testing, diagnosis and treatment.
This approach is emphasized in textbooks19 and in bedside
teaching, but it has little relevance when a patient is criti-
cally ill and all the elements must be carried out simulta-
neously or even in reverse order.

Traditional training may not prepare physicians ade-
quately for emergencies. In one study20 of adverse out-
comes in anesthesia, human error was responsible for over
95% of incidents that resulted in serious adverse out-
comes; inadequate training was found to be the most com-
monly associated factor. The most common errors in-
volved drug administration, use of medical machinery and
airway management. Improved training and greater expe-
rience improved performance, but 28% of errors were as-
sociated with deficiencies in training even among experi-
enced anesthetists.

In another study,21 investigators compared the responses
of 3 groups of anesthetists of varying seniority to simulated
intraoperative problems. A higher level of training was as-
sociated with more rapid detection and correction of clini-
cal problems such as endobronchial intubation, acute atrial
fibrillation and sudden equipment failure. However, the
benefit of additional training was more evident for junior
compared with senior residents than for senior residents
compared with experienced anesthetists. Thus, relatively
brief additional training and clinical exposure can result in
improved performance.

Better training may also lessen stress. A study of residents
during emergency department rotations found that the
largest increases in their self-confidence were related to the
management of pediatric emergencies, resuscitation and
major trauma.22 Furthermore, greater confidence was associ-
ated with lower psychological distress scores. Additional ex-
perience and training may not only improve performance,
but may also increase confidence and lessen stress.

Yet, even expert clinicians do not always react flawlessly
to crises.2 Despite adequate skills and knowledge, problems
occur because of overreliance on instinctive reactions at the
expense of systematic protocols and coordinated team re-
sponses.9,20 These same problems have been encountered
among pilots and, in both cases, reflect weaknesses in dele-
gation, prioritization, monitoring, use of information, com-
munication, leadership, problem assessment and avoidance
of preoccupation, for example, becoming preoccupied by a
persistent false alarm on a heart rate monitor may mean
failing to notice that a patient has become cyanotic.9 Expert
clinicians sometimes forget basic rules.

Such deficiencies are well known to physicians. In one
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Table 2: Problems with training for emergencies

1. Teaching of clinical skills is inadequate
2. Exposure to patients is uncommon
3. Emphasis on teamwork is insufficient
4. Reliance on instinctive reactions is excessive



survey, physicians preferred additional training in communi-
cation, coordination and leadership rather than in improved
technical proficiency,1 whereas, in another study, 55% of
physicians said that they had inadequate training in commu-
nication.23 Traditional protocol-based medical courses, such
as Advanced Cardiac Life Support (ACLS), can improve per-
formance in simulated crises24,25 and may be more effective
than general clinical exposure at teaching specific procedural
skills.22 However, these courses rarely incorporate training in
the more subtle elements of effective teamwork and commu-
nication,2,9 despite the fact that those deficiencies are fre-
quent sources of error in medical crises.8,9,26

Improving the process

Even with better courses, improving the process re-
quires a formal means to evaluate it. Detecting errors in the
response to medical crises relies largely on incident reports,
or informal criticism following particularly poor perfor-
mance.1 Such mechanisms rarely identify more than a small
fraction of the problems that occur8,26 and, in any event,
may not lead to any corrective measures. The usual ap-
proach to a serious incident is an intensive search for a hu-
man culprit, while ignoring the bias of hindsight.27,28

This approach is based on the assumption that human
errors are behind most poor performance and that, by
means of training, rules or sanctions, elimination is both
possible and preferable. This strategy is not only ineffi-
cient, but it also fails to see a medical team for what it is —
a dynamic system comprising people and technology, with
resources and constraints. Inevitably, complex systems con-
tain many latent, seemingly innocuous, faults (human or
otherwise). The system will operate smoothly until several
specific latent faults are combined in a particular manner.
Therefore, corrective measures aimed at only the human
elements present in one incident are unlikely to prevent fu-
ture problems, because other unrecognized latent faults re-
main and the particular constellation of circumstances is
unlikely to recur.27,29

Efforts directed at improving health care workers’ re-
sponses to occasional, but spectacular, medical crises have
typically relied largely on medical protocols and technical
innovations. Yet, promising new technologies have often
failed to improve outcomes. The introduction of intraoper-
ative pulse oximetry monitoring has not reduced serious
postoperative complications,30 and the monitoring of the
intrapartum fetal heart rate has not resulted in fewer fetal
catastrophes.31 No degree of technological sophistication is
likely to result in a monitor that displays, for example, “ten-
sion pneumothorax” in response to a patient in crisis. For
the foreseeable future, the judgement required to integrate
complex data rapidly will continue to be confined to human
beings.29 Nonetheless, many of the problems with process
in the response to emergencies are human in origin and re-
quire solutions directed at human behaviour.1

Solutions should emphasize enhanced training in

teamwork and systematic responses to medical crises 
(Table 3).2,29 Medical students and residents have been
shown to gain confidence and proficiency from greater ex-
posure to emergencies, either in emergency departments or
elsewhere.22,24,25 In turn, improved confidence can diminish
physicians’ distress.22

Newer protocol-based courses are evolving modelled on
aircrew crisis resource management (CRM) training.2,9,11,32

These courses emphasize teamwork using sophisticated sim-
ulators, trained observers, video replay and debriefing, and
they offer unique opportunities to simulate specific crises for
the whole team.11,32 Although these courses were developed
for anesthetists,9,32 they are now used to train other physi-
cians, medical students and nurses in managing trauma, car-
diac arrests and obstetric emergencies.33 Even without expen-
sive simulators,34 existing courses in life support (such as
ACLS or Advanced Trauma Life Support [ATLS]) can in-
clude training in communication, leadership, delegation,
monitoring, use of information and other elements of CRM.
Recertification may be even more important for physicians
who treat patients in extremis infrequently.

Carrying out evaluations and feedback should be seen to
be part of team leadership, with the focus on process and
not outcome.2,27 This can occur during routine team de-
briefing sessions,1,2,12 especially following particularly un-
usual or stressful medical emergencies.9 Even following a
successful resuscitation, debriefings offer an opportunity to
praise good performance, or may uncover a negative
process despite a positive outcome. Debriefing provides an
opportunity to probe team members’ attitudes, to clarify
roles and responsibilities, and serves as a forum for finding
local solutions.1,9,12 Debriefing reinforces team membership
and, arguably, is one of the most effective methods for con-
vincing and continuous quality improvement for individu-
als with substantial clinical experience.
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Table 3: Interventions to improve performance in an
emergency

Individual training
1. Incorporate training in teamwork and communication into critical
    care courses such as ACLS
2. Consider crisis resource management courses using simulators,
    trained participants, video replay and debriefing
3. Increase experience with emergencies for residents and students
    through longer rotations in critical care areas
4. Ensure certification and recertification of personnel in critical care
    courses
Team management
1. Assess personality factors when selecting applicants for residency
    and fellowship programs and for all staff in critical care areas
2. Assign roles and tasks in advance for all clinicians attending to
    resuscitations
3. Explore differences in team members’ attitudes and beliefs
    concerning difficult scenarios
4. Ensure routine debriefing of the entire team following
    resuscitations

Note: ACLS = Advanced Cardiac Life Support.



Although human errors may be identified by debriefing,
they should be seen as symptoms and not a cause.2 Focus-
ing solely on an individual mistake may retard rather than
advance the search for improvement and may lead to new
rules, regulations or technology that serve only to make a
system more brittle.2,27,29 Instead, errors can be viewed as
important information about human performance in a
complex system, and their investigation may lead to a bet-
ter understanding of its function and malfunction.

Finally, careful attention should be paid to personnel se-
lection for emergency departments, operating rooms or in-
tensive care units, as well as for standing trauma or cardiac
arrest teams, with the aim of choosing those who function
best under stress and in a team.1,21 The same approach is
probably appropriate for fellowships in critical care or resi-
dency programs in areas such as emergency medicine and
anesthesia. Personality factors in medical personnel affect
both the perception of stress and coping mechanisms,35 and
may affect performance as well.36,37 As La Barre stated,38 “it
is not stress [of the external challenge] as such but the psy-
chic reaction to it that is important.” Some people perceive
little stress in situations that others find intolerable and
their preferential selection for high-stress areas may lead to
smoother functioning of a team.

Conclusion

The nature of the extremes of disease is such that no
amount of training can entirely remove stress or ensure
the smooth functioning of a team. Poor outcomes do oc-
cur, but what is perhaps surprising given the complex cir-
cumstances of medical emergencies is that good out-
comes happen as often as they do.27 Nonetheless,
increased clinical exposure, learned systematic responses
and improved teamwork may result in diminished stress
and improved care.

Physicians working in all areas may benefit from ongo-
ing training, however, the clinical settings in which emer-
gencies are rarest may be those in which such training is
most necessary.39 Physicians who opt for the “it won’t hap-
pen to me” posture are unlikely to avoid such situations
forever, or to benefit the patient in extremis whom they
eventually must treat. However, even in high-stress settings
frequent team self-examination is important to ensure that
ingrained habits are not masking important problems.

Thinking clearly in an emergency means knowing not
only the right thing to do, but also how to translate that
knowledge into effective action. Efforts to improve the re-
sponse to patients in extremis must look beyond individual
deeds to the actions and interactions of the whole team. A
medical team that thinks clearly will function smoothly and
perform beyond the sum of its individual capacities, with
diminished stress and improved morale, and an enhanced
likelihood of a successful outcome.
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