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Summary

Obtaining and critically appraising evidence is clearly not enough to make better decisions in clin-
ical care. The evidence should be linked to the clinician’s expertise, the patient’s individual cir-
cumstances (including values and preferences), and clinical context and settings. We propose crit-
ical thinking and decision-making as the tools for making that link.

Critical thinking is also called for in medical research and medical writing, especially where pre-
canned methodologies are not enough. It is also involved in our exchanges of ideas at floor rounds,
grand rounds and case discussions; our communications with patients and lay stakeholders in health
care; and our writing of research papers, grant applications and grant reviews.

Critical thinking is a learned process which benefits from teaching and guided practice like any
discipline in health sciences. Training in critical thinking should be a part or a pre-requisite of the
medical curriculum.

critical thinking and decision making in medicine ¢ patient safety ¢ quality of care * clinical
reasoning and argumentation ¢ logic of medicine ¢ using evidence
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BACKGROUND

Sackett et al. originally defined evidence based medicine
(EBM) as “... the conscientious, explicit and judicious use of current
best evidence in making decisions about the care of individual
patients’, and its integration with individual clinical expertise
[1].” In the nearly two decades that have intervened, there
has been significant uptake of the idea that clinical care
should be based upon sound, systematically researched ev-
idence. There has been less emphasis on how clinical ex-
pertise itself might be improved, perhaps because the con-
cept is more amorphous and difficult to define.

Clinical expertise is an amalgam of several things: there
must be a solid knowledge base, some considerable clini-
cal experience, and an ability to think, reason, and decide
in a competent and well-calibrated fashion. Our focus here
is on this last component: the faculties of thinking, reason-
ing and decision making. Clinicians must be able to inte-
grate the best available critically appraised evidence with
insights into their patients, the clinical context, and them-
selves [2]. To accomplish this integration, physicians need
to develop their critical thinking skills. Yet historically this
need has not received explicit attention in medical train-
ing. We believe that it should.

As an illustration of the use of critical thinking in clinical
care, consider the following clinical scenario from emer-
gency medicine: A 52-year-old male presents to the emergency
department of a community centre with a complaint of constipation
and 1s triaged with a low level acuity score to a ‘minors’ area. The
department is extremely busy and several hours elapse before he is seen
by the emergency physician. His principal complaint is constipation;
he hasn’t had a bowel movement for 4 days. His abdomen is soft
and non-tender. A large amount of firm stool is evident on rectal
examination. He recalls a minor back strain a few days earlier.
The physician orders a soapsuds enema and continues seeing other
patients. After about 30 minutes he finds the nurse who administered
the enema; she reports that it was ineffective. He orders a fleet enema
which again proves ineffective. The nurse expresses her opinion that
the patient is taking wp too much time and suggests he be given an
oral laxative and another fleet enema to take home with him. She is
clearly unwilling to continue investing her effort in a patient with a
trivial complaint. Nevertheless, the physician decides to administer
a third enema himself. The third enema is only marginally effective
and he then decides to disimpact the patient. The physician notes poor
rectal tone and enquires further about the patient’s urination. He
says he has been unable to urinate that day. On catheterisation he is
Jound to have 1200cc. Neurological findings are equivocal: reflexes are
present in both legs and there is some subjective diminished sensation.

A diagnosis of cauda equina syndrome is made and the emergency
physician calls the nevurosurgery service at a tertiary care hospital. It
is now late in the evening. The neurosurgeon is reluctant to accept the
working diagnosis. He suggests that the loss of sphincter tone might
be due to the disimpaction, and argues that there was no significant
history of back injury or convincing neurological findings. When
the ED physician persists, the neurosurgeon suggests transferring the
patient to the tertiary hospital ED for further evaluation and asks
Jor a CT investigation of the patient’s lower spine before seeing him.
The CT reveals only some minor abnormalities and the patient is kept
overnight. An MRI is done in the morning. It shows extensive disc
herniation with compression of nerve roots. The patient subsequently
undergoes prolonged back surgery.

This case had a good outcome, although things might have
been dramatically different. The patient might have suffered
permanent neurological injury requiring lifelong catheter-
isation for urination.

Our scenario illustrates some key points about clinical de-
cision making. At the outset, the patient presents with an
apparently benign condition - constipation. The impres-
sion of a benign condition is incorporated at triage and
results in a low-level acuity score and prolonged wait. The
patient’s nurse also incorporates this diagnosis and exerts
coercive pressure on the physician to discharge the patient.
The neurosurgeon is dismissive of a physician’s assessment
in a community centre ED, creating considerable inertia
against referral. Thus the ED physician faces a variety of
obstacles to ensure optimal patient care. These have little
to do with EBM. He must resist and overcome a variety of
cognitive, affective and systemic biases, his own as well as
others’, and various contextual constraints. He must con-
tinue to think critically and persist in a course that has be-
come increasingly challenging.

Our scenario also illustrates some key points about critical
thinking. The initial impression of a benign condition of
constipation is not the only diagnosis compatible with the
patient’s symptoms. A health care professional reaching a
preliminary diagnosis must be aware of the danger of fix-
ing prematurely on this diagnosis and ignoring (or failing
to look for) subsequent evidence that tells against it, as the
nurse in our scenario was inclined to do. Observational and
textual studies both indicate that the most common source
of errors in reasoning is to close prematurely on a favoured
conclusion and then ignore evidence that argues against that
conclusion [3]. It is also important to keep in mind that a
patient’s signs or symptoms may have more than one cause.
Data that may confirm one of the causes does not necessar-
ily rule out all the others. Attentive listening to the patient
and careful looking in the data-gathering stage are essential
to good medical practice, as Groopman has recently point-
ed out [4]. From a logical point of view, the physician’s di-
agnostic task is to gather data that will determine which one
(or ones) of the possible causes is (or are) responsible for
the patient’s problem. This goal will guide the selection of
data and of additional tests. ‘Parallel’ or ‘lateral’ thinking
[5] will help with the differential diagnosis.

CRITICAL THINKING

Dewey’s original conceptualization [6] of what he called “re-
flective thinking” has spawned in the intervening century a
variety of definitions of critical thinking, most notably that of
Ennis as “reasonable reflective thinking that is focused on deciding
what to believe or what to do” [7]. Scriven and Paul have elabo-
rated this definition as “... the intellectually disciplined process
of actively and skilfully conceptualizing, applying, synthesizing or
evaluating information gathered from, or generated by observation,
experience, reflection, reasoning, or communication as a guide to

belief or action” [8].

The consensus of 48 specialists in critical thinking from the
fields of education, philosophy and psychology was that it
should be defined as ‘purposeful self-regulatory judgment which
resulls in interpretation, analysis, evaluation and inference, as
well as explanation of the evidential, conceptual, methodological,
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Table 1. Specific abilities underlying critical thinking in medical practice.

« Understanding the principles of argumentation

« Knowing and understanding dual System 1and System 2 thinking processes and their interaction (see below)

« Awareness and understanding of evolutionary influences on decision making

« Recognizing distracting stimuli, propaganda, bias, irrelevance

« Identifying, analyzing, and challenging assumptions in arguments

- Awareness and understanding of cognitive fallacies and poor reasoning

- Awareness and understanding of the impact of major cognitive and affective biases on thinking

« Recognizing deception, deliberate or otherwise

- (apacity for assessing credibility of information

« Understanding the need for monitoring and control of one’s own thought processes

« Understanding of the importance of monitoring and control of one’s own affective state

- Awareness of the critical impact of fatigue and sleep deprivation on decision making

« Imagining and exploring alternatives

- Capacity for effectively working through problems

« Understanding of the importance of the context in which decisions are made

« Systematic and effective decision making

« Understanding the dynamics and properties of individual vs. group decision making

- (apacity for anticipating the consequences of decisions

criteriological, or contextual considerations upon which that
Judgement is based [9]. The list of additional definitions re-
mains impressive [10,11].

Even more useful than these definitions are various lists
of dispositions and skills characteristic of a “critical think-
er” [7,9,12]. More useful still are criteria and standards for
measuring possession of those skills and dispositions [13],
criteria that have been used to develop standardized tests
of critical thinking skills and dispositions [14-17] includ-
ing some with specific reference to health sciences [18].

The elements of critical thinking subsume what has various-
ly been described as clinical judgment [19], logic of medicine
[20,21], logic in medicine [22], philosophy of medicine [23],
causal inference [24], medical decision making [25], clinical
decision making [26], clinical decision analysis [27], and clinical
reasoning [28]. An increasing number of monographs on log-
ic and critical thinking in general have appeared [29-34]
and their content is being adapted for medicine [35-37].

Everyday medical practice, whether in physicians’ offices
or emergency departments or hospital wards, clearly in-
volves “reasonable reflective thinking that is focused on deciding
what to believe (meaning the understanding of the problem)
and/or what to do (i.e. deciding what to do to solve the prob-
lem)” [7,38]. Table 1 lists specific abilities underlying crit-
ical thinking in medical practice.

Critical thinking is also called for in medical research and
medical writing. Editors of leading medical journals have
called for it. Edward Huth [39,40], former editor of Annals of

Internal Medicine, has urged that medical articles reflect bet-
ter and more organized ways of reasoning. Richard Horton
[41,42], former editor of The Lancet, has proposed the use in
medical writing of a contemporary approach to argument
along the lines used by the philosopher Toulmin [40,41].
Subsequently, two of us have developed this approach in de-
tail for medicine [43,44]. Dickinson [45] has called for an
argumentative approach in medical problem solving and
brought it to the attention to the world of medical infor-
matics and beyond.

DuAL PROCESS THEORY

An important component of critical thinking is being aware
of one’s own thinking processes. In recent years, two gen-
eral modes of thinking have been described under an ap-
proach described as dual process theory. The model is uni-
versal and has been directly applied to medicine [46-48]
and nursing [49]. One mode is fast, reflexive, autonomous,
and generally referred to as intuitive or System 1 thinking.
The other is slow, deliberate, rule-based, and referred to as
analytical or System 2 thinking. The mechanisms that un-
derlie System 1 thinking are based on associative learning
and innate dispositions: the latter are hard-wired, as a result
of the evolutionary history of our species, to respond reflex-
ively to certain cues in the environment. We have discrete,
functionally-specialized mental programs that were selected
when the brain was undergoing significant development es-
pecially spanning the last 6 million years of hominid evolu-
tion [50]. Although these programs may have served us well
in our ancestral past, they may not be appropriate in some
aspects of modern living. Some of this System 1 substrate
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also underlies various heuristics and biases in our thinking
— the tendency to take mental short-cuts, or demonstrate
reflexive responses in certain situations, often on the ba-
sis of past experience. Not surprisingly, most error occurs
in System 1 thinking.

Contemplative, or fully reflective thinking, is System 2 think-
ing. It suits any practice of medicine or medical research
activity where there is time to utilise the best critically ap-
praised evidence in a step-by-step process of reasoning and
argument. Contemplative, fully reflective thinking is appro-
priate, for example, in internal medicine, psychiatry, public
health, and other specialties, in etiological research and clin-
ical trials, and in writing up the results of such research [35].

In contrast, a shortcut or heuristic approach [51] with some-
how truncated thinking is often dictated by the realities of
emergency medicine, surgery, obstetrics or any situation
where there isincomplete information, bounded rational-
ity, and insufficient time to be fully reflective. The extant
findings and the decision maker’s experience are all that
is available. The quintessential challenge for well-calibrat-
ed decision making is to optimise performance in System 1.
Hogarth [52] sees this challenge as educating our intuitive
processes and has delineated a variety of strategies through
which this might be accomplished.

No responsible physician would engage in reflective think-
ing on every occasion when a decision has to be made. Such
acute emergencies as sudden complications of labour and
delivery, ruptured aneurysms, multiple trauma victims and
other immediately life-threatening situations generally leave
no time for fully reflective thinking. A shortcut or heuristic
approach is required [51], involving pattern recognition,
steepest ascent reasoning, or algorithmic paths [21,563].
There is of course a place for reflective thinking before and
after such time-constrained emergency decisions. More gen-
erally, reflective thinking is called for in any aspect of medi-
cal practice where there is time and reason for it.

The distinction should be made between the involuntary
autonomous nature of System 1 thinking and a deliberate
decision to use a shortcut for expediency, which is System 2
thinking. There is normally an override function of System
2 over System 1 but this may be deliberately lifted under
extreme conditions.

FUTURE DIRECTION

Critical thinking is a learned process which benefits from
teaching and guided practice like any other discipline in
health sciences. It was already proposed as part of an early
medical curriculum [54]. If we are to train future genera-
tions of health professionals as critical thinkers, we should do
so in the spirit of critical thinking as it stands today. Clinical
teachers should know how to run a Socratic discourse, and
in which situations it is appropriate. They should be aware
of contemporary models of argument. Clinical teachers
should be trained and experienced in engaging with their
interns and residents in meaningful discourse while pre-
senting and discussing morning reports, at floor and other
rounds, in morbidity and mortality conferences, or at less
informal ‘hallway’, ‘elevator’ or ‘coffee-maker/drinking
fountain’ teaching sites for busy clinicians. Such discourse

is better than so-called “pimping”, i.e. quizzing of juniors
with objectives ranging from knowledge acquisition to em-
barrassment and humiliation [37,55].

Also, somebody should point out to trainees the relevance
to the health context of some basics of informal logic, crit-
ical thinking and argumentation, if those basics have been
acquired as the result of studying for their first undergrad-
uate degree.

Unquestionably, the appropriate critically appraised best ev-
idence should be used as a foundation for reasoning and
argument about how to care for patients. But, if we want to
link the best available evidence to a patient’s biology, the
patient’s values and preferences, the clinical or commu-
nity setting, and other circumstances, we should take all
these factors into account in using the best available evi-
dence to get to the beliefs and decisions that have the best
possible support.

Such a reflective integration cannot be mastered by mere
exposure. A learning experience is required. Trainees in
medicine need to learn how to think critically [56], just as
they need to learn contemporary approaches to ‘rational’
medical decision making: how to use Bayes’ theorem in the
diagnostic process, how to determine the sample size in a
clinical trial, how to analyze survival curves in prognosis
and outcomes studies, and how to calculate odds ratios in
case control research. To understand each other, the teach-
er and the learner should both know the fundamentals of
reasoning and argument in medicine. To achieve this un-
derstanding, we can either offer separate and distinct cours-
es on critical thinking and decision making in medicine; or
spread learning, practice and experience in critical think-
ing and decision making across various specialties; or do
both. Only the future will show which of the alternatives
is better. The integrated approach seems more promising,
but harder to implement. Given the limitations on the cur-
rent medical undergraduate curriculum, we might be hard-
pressed to persuade a curriculum committee that precious
space and time should be allocated to such concepts. The
overriding rationale, however, should be that the knowl-
edge of critical and reflective thinking is declarative knowl-
edge (knowing how) and not simply an addition of proce-
dural knowledge (know-how) or explicit knowledge. The
old adage about it being preferable to teach someone how
to fish rather than giving them fish applies. Any new addi-
tions will need to be streamlined and practical. A teaching
module on critical thinking might for example include at-
tention to how we reason and make decisions, factors that
may impair decision making, the concept of critical think-
ing, situations where critical thinking is appropriate, some
basic principles of logic and some logical fallacies. However
the teaching, learning and practice of critical thinking is
incorporated in the medical curriculum, it will need to in-
clude not only the contemplative, fully reflective thinking
on hospital floors and in clinics but also the shortcut think-
ing [57] in such heuristic environments as operating the-
atres or emergency departments [46,48,58-60].

Similar education is required as a basis for framing grant
applications and research reports as reasoned arguments,
especially in the discussion section [61,62]. We may see a
day when most medical journals are what Paton [63] terms
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“reflective journals”. If an application for a research grant,
a research proposal, or a group of research findings (sys-
tematically reviewed or not) presented in a medical article
are all exercises in argumentation and critical thinking,
their authors, readers, and editors should find a common
language for all these types of scientific and professional
communication.

Almost four decades ago Feinstein [64] asked what kind
of basic science clinical medicine needs. At that time, he
had mostly clinical biostatistics and epidemiology in mind.
Recently, Redelmeier et al. [65] proposed to add cognitive
psychology as one more basic science. It is time, we think,
to add critical thinking to that list.
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