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Studies of clinical intuition, however, equate it to early impressions, the first thing
that comes to the physician’s mind. This study aimed to investigate the validity of
this perspective by examining real cases of intuition in family medicine.

PURPOSE The clinical literature advises physicians not to trust their intuition.

METHOD Eighteen family physicians were interviewed about patient cases in
which they believed that they had experienced an intuition. Cases were included
if (1) participants were unaware of the basis of their judgment, or (2) participants talked about the basis of their judgment but believed that it was irrational
or unsubstantiated. During the interview, case descriptions were systematically
probed following the Critical Decision Method. Transcripts were coded for judgments, informational cues, expectancies, goals, and actions and were reordered
into chronological accounts of the decision process. The 2 authors independently
categorized cases into 3 emerging decision process types.
RESULTS Participants reported 31 cases, 24 of which met inclusion criteria.
Three types of decision process emerged: gut feelings, recognitions, and insights
(κ = 0.78). In all cases, participants thought that their intuitive judgment was in
conflict with a more rational explanation or what other colleagues would do.
CONCLUSION Automatic, nonanalytical processes in clinical judgment extend

beyond first impressions. Rather than admonishing clinicians not to trust their
intuition, it should be acknowledged that little is currently known about the different types of intuitive processes and what determines their success or failure.
Research on the conditions for accurate clinical intuitions is needed.
Ann Fam Med 2013;11:60-66. doi:10.1370/afm.1433.
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here is a recognized tension between clinical intuition being seen
as the mark of an expert and as mere guesswork, unnecessary in
the age of evidence-based medicine.1 Both perspectives agree that
intuition eludes understanding, which contributes to the interest it generates.2,3 Intuition, ie, making judgments without any awareness of reasoning, however, has been the subject of robust scientiﬁc inquiry in psychology for at least 40 years. Intuitive decision making has been found in some
cases to improve decisions4-6 and lead consistently to better performance
than analytic deliberation.7-9 The clinical literature nevertheless warns
doctors against intuition to avoid reasoning errors and cognitive biases.10-13
Much of this literature is opinion-based and attempts to apply psychological concepts to medical diagnosis without empirical testing.
A small number of empirical studies have attempted to compare diagnostic accuracy under conditions of analytical vs nonanalytical processing with mixed results. For example, residents in internal medicine who
were instructed to apply an analytical approach diagnosed complex cases
more accurately than those relying on ﬁrst impressions.14 Studies of visual
diagnosis using student participants produced opposite results: accuracy
diagnosing dermatological slides—similar to those seen in training—was
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higher among those instructed to give the ﬁrst thing
that came to mind than those using careful analysis.15
In another study, accuracy in interpreting electrocardiograms was found to improve when participants were
prompted to use a combination of analytical and intuitive strategies.16
These studies equate nonanalytical responses with
ﬁrst impressions. An instruction to rely on ﬁrst impressions encourages consideration of only the most easily
recalled information, which is likely to be the most
common disease or the most typical presentation.
Thus, although claims about the deleterious effects of
clinical intuition are based on these studies,10,12 their
results can only generalize to the quick, associative
memory processes that use the most easily accessible
information and often occur at the start of the doctorpatient encounter. It is arguable to what extent ﬁrst
impressions are representative of clinical intuition. Clinicians tend to describe their intuitions as gut feelings,
admit not knowing their basis, and consider them irrational.17 In contrast, ﬁrst impressions can be considered
perfectly rational and justiﬁable.
Intuition research in psychology has extended
beyond ﬁrst impressions. It has studied heuristic-based
decision making in which heuristics are nonconscious,
simple decision rules that use little information, thereby
reducing cognitive effort, usually without harming
performance.4,18,19 For example, in situations where the
decision maker lacks the necessary knowledge to make
an informed choice between alternatives, the alternative that has been encountered before is more likely to
be selected on the basis of this recognition alone (the
recognition heuristic).20 Dual process theories contrast
intuitive or system 1 processes (fast, parallel, effortless,
and emotion based) with analytical, system 2 processes
(slow, serial, effortful, and rule based)21; researchers
have recently focused on how the transition from intuitive to a more analytical mode of reasoning occurs.22,23
The surprising “deliberation without attention” effect
has also been the focus of several recent studies. In situations where working memory capacity is too limited
for the amount of information that needs to be processed, a short distraction from the task was sometimes
shown to improve decision making when compared
with thinking analytically for the same length of time.24
People have also been found to make accurate judgments about large and complex information sets based
on implicit knowledge, ie, knowledge of which they are
not consciously aware.5,25 This abundance of research
reﬂects the plurality of views about intuitive processes
and the circumstances that give rise to them in both
experimental and naturalistic settings.
Our study aimed to examine intuition as experienced
by physicians and to identify the cognitive processes
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active in medical decision making. This reevaluation
of clinical intuition stands between extant literature on
the usefulness of intuitive processes in medicine and the
everyday experiences of practicing physicians.6

METHODS
Participants were family physicians practicing in
London, United Kingdom. There were 2 criteria for
recruitment: sex and experience. First, we aimed to
recruit male and female family physicians in equal
numbers because of sex differences found in the ability to inhibit an intuitive response.26 Second, guided
by the 10-year rule in the expertise literature,27,28 we
aimed to recruit physicians with more than 10 years
and with 10 or fewer years’ experience in family medicine in equal numbers. Academic family physicians at
King’s College London were invited to participate and
asked to forward the invitation to other practicing family physicians outside academia. Data collection ceased
when the sex and experience criteria were fulﬁlled and
theoretical saturation was reached, ie, no new types
of decision processes were being discussed. Ethical
approval was obtained from the North West London
Research Ethics Committee 2 (10/H0720/50).
Procedure
A week before the scheduled interview, participants
were sent a standard e-mail asking them to think of
2 occasions when they felt they knew the diagnosis
or prognosis of a patient but did not know how they
knew: one case for which their feeling was correct and
one for which it was incorrect. We requested 2 cases
to overcome an anticipated bias to recall only positive
instances. Interviews were conducted at the participant’s clinic or the university and took 1 hour.
At the start of the interview, participants gave a
brief summary of each case that they had in mind.
Based on this summary, the interviewer (A.W.) judged
the case to meet inclusion criteria if (1) participants
were unaware of the basis of their judgment, or (2)
participants talked about the basis of their judgment
but believed that it was irrational or unsubstantiated.
Cases deemed unsuitable at this stage were not discussed further.
The Critical Decision Method was used to conduct
the interviews.29 This semistructured interview method
elicits the cues (pieces of information), expectancies,
and goals associated with judgments made using expert
intuition (Table 1).30 The Critical Decision Method
focuses on systematically probing events that lead up
to a decision and aims to uncover the implicit information that the decision maker used and the cognitive
processes that were active at the time. Because case
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each physician because of time
constraints. In yet another
interview, the audio recordSteps
Description
ing failed, and no cases were
Step 1
The participant defines the scope of the event, ie, whether it took place during a
recorded. As a result, 31 rather
single consultation or over multiple consultations. The scope is refined, if necessary, by the interviewer to cover only the participant’s involvement. For example,
than 36 cases were obtained
details of patients’ secondary care and outcome or related consultations with other
from the 18 interviewees. Durfamily physicians were noted but not probed
ing subsequent analyses of the
Step 2
The interviewer repeats back the account to be updated or corrected until a shared
understanding of the episode is reached
transcripts, the authors agreed
Step 3
A timeline of events is drawn on paper to aid accurate elicitation of decision inforthat 7 more cases did not meet
mation, paying attention to when new information was received and when key
decisions were made
inclusion criteria, resulting in a
Step 4
Using the timeline, the interviewer probes the account for more detail at points of
total of 24 cases of intuition.
new information, judgments, decisions, and reasoning processes. In this way, the
Three types of decision
implicit information and processes that were active during the episode are elicited
process emerged during iteraStep 5
Hypothetical questions are asked to identify the implicit cues critical to intuitive
decisions, for example, “What if the blood results were normal? How would that
tive reading of the transcripts:
change your appraisal?”
gut feelings, recognitions, and
insights. Case examples for each
descriptions were based on memory, the Critical Deci- type are provided in the Supplemental Appendix, availsion Method was used to ensure more complete and
able at http://annfammed.org/content/11/1/60/
internally consistent descriptions.
suppl/DC1. Good agreement was achieved in the
Interviews were audio-recorded and transcribed.
allocation of cases to process types (κ = 0.78).
All personal or identifying information regarding participants, patients, and colleagues was removed from
Gut Feelings
the transcripts.
This case type was most frequently reported and constituted one-half of the cases included in the analysis.
Analysis
In gut feeling cases, the physician formed an initial
Any unclear points in the transcripts were discussed
interpretation based on the patient’s reason for the
with academic physicians at the authors’ institution to
encounter and/or the existing notes in the patient’s
ensure that the clinical content of the cases was well
chart. During further information gathering, an intuunderstood. The ﬁrst author coded each transcript for
ition experienced as a feeling cast doubt over the initial
judgment points and related cues, expectancies, goals,
interpretation. In all gut feeling cases reported, the
and actions (Table 2). Coded statements relating to a
intuition signaled alarm, often in response to a single
single judgment point were then arranged into chrono- cue that “did not seem right” or an unexpected pattern
logical protocols, as advised when using the Critical
of cues. In most cases, participants were aware of some
Decision Method.29 Protocols were subsequently combasis to their judgment but thought that it was not evipared with each other in terms of the timing of the
dence based or supported by guidelines. They were not
intuition, the cues available at that time, and the interalways certain about what the nonﬁtting cues meant
pretation of subsequent information. The 2 authors
independently categorized all the transcripts into 3
types of decision process that emerged during analysis.
Table 2. Criteria Used When Coding Transcripts,
Based on the Critical Decision Method
Subsequently, disagreements in case categorization
were discussed and full agreement reached.
Table 1. Step-by-Step Procedure for Using the Critical Decision Method

RESULTS

✦

Description

Judgments

The point of making a judgment, appraisal, current
hypotheses, or working diagnosis
All perceptual and verbal information available
explicitly and elicited implicit cues, including
symptoms, signs, and context. Information
learned after the episode, therefore not associated with a judgment point, was not coded
Participants’ mental representations of the relationships between cues and judgments. Includes both
deliberative and elicited implicit reasoning
The participants indicated aim at each point of
judgment, or explanation for an action
Actions taken, ie, details of history taking, examination, referral, etc

Cues

Participants were 18 family physicians in London,
United Kingdom (9 female; mean age = 44 years,
SD = 14 years). Nine of the participants had been
practicing family medicine for longer than 10 years
(mean = 27 years, SD = 10 years; 5 female) and the
other 9 had been practicing for 10 or fewer years
(mean = 3 years, SD = 3 years; 4 female).
In 1 interview, only 1 case met inclusion criteria.
In 2 other interviews, only 1 case was elicited from
ANNALS O F FAMILY MEDICINE
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and believed that colleagues would have assessed them
differently. The intensity of gut feelings, despite the
underlying uncertainty, is reﬂected in their decisions,
which often went against their colleagues’ advice:
So I rang the [hospital doctor] on-call and said I’d like him
to see this patient, very urgently. And he went through with
me, the history, the clinical ﬁndings, and he said, “I don’t
agree with you, I don’t think this man’s got anything serious.”
So I just said, “If you’re not willing to see him, I’m going to
send him to A & E [Accident and Emergency],” which in fact
we had to do (physician 5 talking about a 28-year-old male
patient with ﬂulike symptoms. Final diagnosis: meningococcal septicemia).

Recognitions
In recognition cases, a diagnosis is formulated quickly
and with little information. Although recognition cases
appear similar to ﬁrst impressions, physicians were
aware of conﬂicting information and/or the absence of
key symptoms and signs. Some thought that colleagues
would consider their judgment unwarranted. They
nevertheless remained conﬁdent in their intuition:
I was thinking, “Probably, I should investigate his chest
pain.” But slightly reluctantly, I suppose, because I thought,
I only saw anxiety. I still thought there was nothing wrong
(physician 15 talking about a highly-anxious, 46-year-old
male patient, reporting chest pain and breathlessness. Final
diagnosis: heart disease).

Insights
In this type of case, no pattern of cues is recognizable
initially, and no satisfactory interpretation is formed,
although several diagnoses are considered, and the
physician engages in extensive information gathering.
A clear interpretation is suddenly and rapidly formed
that integrates and explains all the symptoms and signs,
sometimes as the direct result of a single piece of information from long-term memory suddenly coming into
the physician’s awareness. Physicians were surprised
and were not aware of how the insight had happened:
I wasn’t really focused on that…. We were just talking and
it suddenly ﬂashed in my head. Something I’d read somewhere...something about lupus connected with celiac disease.
And so I got really excited.... I couldn’t even remember
where I’d read it (physician 9 talking about a 50-year-old
female patient with existing cutaneous lupus erythematosus
and irritable bowel syndrome, complaining of exacerbated
symptoms).

Experienced Conflict
In all cases and process types, physicians talked about
experiencing conﬂict between their intuition and
another interpretation that they considered more ratioANNALS O F FAMILY MEDICINE
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nal. This conﬂict included those reporting insights
who, despite feeling they had arrived at an explanation,
still believed that colleagues would not be convinced
(Supplemental Appendix, physician 3). Three sources of
conﬂict were apparent: (1) the diagnosis arrived at intuitively was considered highly unlikely, either because
it seemed implausible, eg, colorectal cancer in a young
patient, or it was a rare disease in the general population, eg, pancreatic cancer; (2) the cue that seemed to
lead to the intuition was out of the ordinary and not
evidence based, eg, spontaneous painless rectal bleeding, lymph nodes that felt too large or too hard or not
in the right place—the physicians did not know what
the cues meant but knew that they did not ﬁt with their
initial hypothesis or a previous diagnosis; (3) cue patterns that seemed to lead to intuitions were complex
and difﬁcult to verbalize. For example, a patient consulted with ﬂulike symptoms that appeared the evening
before. He thought he had inﬂuenza, felt very weak and
unwell, and had a headache; however, he had no respiratory or gastrointestinal symptoms consistent with
inﬂuenza. Although his symptoms individually would
not cause alarm, the pattern of symptoms present and
absent caused a feeling of unease and alerted the physician to examine more closely—including an eye examination for papilledema—and eventually to diagnose an
early case of meningococcal septicemia.
Physicians reported only 7 cases for which their
intuitions turned out to be incorrect. All process types
contained examples of incorrect intuition. Cases of gut
feelings were reported more frequently by experienced
(more than 10 years in practice) than by less experienced physicians and by female more often than by
male physicians.

DISCUSSION
The medical literature discusses clinical intuition as
diagnosis based on ﬁrst impressions.10,12,14,31 Although
this process is undoubtedly present and inﬂuential in
physicians’ decision making, our results suggest that it
may play only a part in what most family physicians
understand by the term intuition. We identiﬁed 3 types
of decision processes that need to be investigated
further. Different theoretical perspectives seem best
suited to the different types of intuitive processes that
we propose.
First, gut feelings appear to be similar to the slowing down observed by surgeons, who realize that they
need to be more deliberative at a certain moment
during an operation but cannot always explain why.32
One explanation for this type of effect is that new,
conﬂicting information is harder to process and integrate into the coherent representation which routine
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decision making requires.33,34 As a result, individuals experience a meta-cognitive feeling of unease or
uncertainty, which acts as a signal that more deliberation is needed to integrate all the information.23,35
Physicians who reported experiencing a gut feeling
that all was not well maintained a cautious approach,
but subsequent deliberation did not resolve the feeling of unease. This feeling of unease could be due
to implicit knowledge being active at the time. The
learning perspective on intuition focuses on the role
of implicit knowledge, learned through experience,
which is not consciously available and thus forms the
basis of intuition.36 The importance of experience is
reﬂected in our ﬁnding that more experienced family
physicians reported relatively more gut feeling cases
than those less experienced. This learning perspective
also points out that the validity of intuition relies not
only on the length of clinical experience but also, perhaps more importantly, on the quality and frequency
of feedback during learning. Poor feedback leads to
poor intuition, whereas good feedback leads to good
intuition.37 Finally, this perspective emphasizes the
role of emotion: learning is strongest when associated
with feeling; judging intuitively is an emotional process whereby the judgment is felt.5,38
Second, recognition seems to be encompassed by
the heuristics approach, where quick pattern recognition based on salient features and simple rules forms
the basis for an initial judgment.4,39,40 Often, this process goes unnoticed, but in situations where there is
a conﬂict between the physician’s judgment and the
available information, it might be described by the
physician as an intuition. In addition, evidence suggests that decision makers are biased to their initial,
automatic hypothesis.41 This bias is dependent on the
perceived strength of conﬂicting information. Information that is not salient in the environment, such as base
rates, is likely to exert less inﬂuence on judgments than
highly salient information, such as the presence of a
typical or diagnostic feature.
Third, insight-type intuitions may be best explained
by the literature on incubation, which suggests possible mechanisms for insightful problem solving after
failures to solve a problem with analytical thinking.
These mechanisms include forgetting irrelevant information and changing the mental representation of
the problem.42 The incubation literature assumes the
“Aha!” experience is due to the passing of time between
failed attempts to solve a problem analytically, but new
experimental paradigms in psychology suggest that
engaging attention away from the problem at hand,
even for a few minutes, may be sufﬁcient for its successful solution.24 The mechanisms for this phenomenon are still a matter of debate.43-45
ANNALS O F FAMILY MEDICINE
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Our study has a number of strengths. Rather than
asking physicians’ opinions about the value and use of
intuition in clinical practice, we examined their decision processes in speciﬁc patient cases. Physicians
themselves identiﬁed these as cases where their judgment was based on intuition rather than analysis, which
ensures that our ﬁndings have external validity for physicians and are not researchers’ conceptualizations that
we imposed unchecked on clinical practice. Furthermore, the use of the Critical Decision Method guided
the elicitation of detailed and internally consistent case
descriptions that included both explicit and implicit
elements of the decision process.29 As a result, we were
able to search for similarities in the decision process
of different cases: the timing of the intuition (earlier vs
later in the process), the amount of information elicited
before the intuition (minimal vs substantial), the existence of alternative explanations (single vs multiple),
and the perceived conﬂict between what the physician
believed was the right judgment and what a more rational approach or other colleagues would suggest.
We also acknowledge the limitations to our study.
First, the ﬁrst author conducted both data collection
and data analysis, which had the potential to inﬂuence
the way that the interview was conducted and the data
interpreted. To guard against undue inﬂuence, the
interview schedule was designed by both authors on
the basis of a standard instrument (Critical Decision
Method). The second author categorized all transcripts
independently into the emerging scheme, and agreement was subsequently reached. This reduced the
likelihood that one author’s assumptions about the cognitive processes present at the time of intuition inﬂuenced case classiﬁcation. Furthermore, the interviewer
was not medically trained and was thus less likely to
make assumptions about the physicians’ reasoning or
prompt their responses. Finally, the study was exploratory, without any previous hypotheses about the
types of cognitive processes to be expected and without prior interest in speciﬁc outcomes.
The very method of the study, case recall, has
limitations. Physicians had reﬂected upon the cases,
attempting to understand the experienced intuition;
as a result, they may have rationalized it. Accordingly,
some cases that physicians attribute to intuition, upon
subsequent reﬂection and description during the interview, may end up appearing as the product of rational
and purposeful thought. Furthermore, individuals’
awareness of and ability to report their cognitive processes accurately has been called into question.46,47
The Critical Decision Method was chosen because
it speciﬁcally addresses the potential for bias in retrospective reports. Hoffman and colleagues report
that 82% of key elements of experts’ accounts corre-
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6. Klein GA. Sources of Power: How People Make Decisions. Cambridge,
MA: MIT Press; 1999.

sponded with an earlier account and that independent
coders extract the same information from Critical
Decision Method protocols.29
Clinical intuition encompasses a variety of cognitive processes that go beyond mere ﬁrst impressions.
It can occur at any point during the clinical encounter
and with differing amounts of information. In the cases
discussed, physicians experienced conﬂict between
their intuition and a decision that they perceived to
be more rational, or between their intuition and their
expectations about what other physicians would do.
The outcomes of clinical intuition can be negative but
they can also be positive, as the plethora of examples
in this study suggests. Until we further specify the
circumstances under which intuitive processes produce
accurate judgments, there cannot be a simple, catchall
directive to physicians to avoid intuition.
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