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One cannot overlook the fact that diagnostic errors which constitute the largest proportion of errors in
medical care have a direct bearing on patient’s outcomes. Clinical reasoning ability is closely related to
the avoidance of diagnostic errors and clinical reasoning during diagnosis has been explained by a
“dual processes model” comprising two elements. The first is the intuitive process (System 1), which
emphasizes intuition-based rapidity and the other is the analytical process (System 2), which is an
analytical and a scientific process. In this review, the underemphasized intuition-based approach of the
first system is highlighted and examined from a clinical and practical perspective.
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INTRODUCTION

Diagnostic errors comprise a large proportion of errors in
medical care and have been noted to be highly correlated
with morbidity (Kohn et al., 2000; Schiff et al., 2009;
Kostopoulou et al., 2008; Brennan et al., 1991; Wilson et
al., 1995; Thomas et al., 2000; Tokuda et al., 2011). Un-
diagnosed and erroneously diagnosed conditions exert a
major temporal effect on patient outcomes particularly of
patients suspected with diseases requiring urgent care
and those with life-threatening diseases. Clinical
reasoning ability has been noted as a major competency
requirement of professional physicians. This ability is
closely related to the avoidance of diagnostic errors
(Graber et al., 2005).

THE DIAGNOSTIC PROCESS

The diagnostic process, which is generally termed clinical
reasoning, has been explained by a “dual processes
model” consisting of two elements (Norman, 2009). The
first, the intuitive process (System 1), is based on intuitive
thinking, while the other, the analytical process (System
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2), is based on analytical thinking. This dual-process
model has been widely explored in the field of psychology
and has also been adopted into the clinical reasoning
field of medicine (Evans, 2008; Stanovich, 1999;
Croskerry, 2009; Thompson, 2011). The general features
of both processes are shown in Table 1.

In System 1, diagnosis is based on intuitive mental
simulations performed subconsciously and informed by
the extensive clinical experience of the physician (Gary,
2004). Such a process is termed “heuristics” in cognitive
psychology. In particular, this involves “pattern recog-
nition” to determine the correct diagnosis from typical
clinical symptoms and findings (Ark et al., 2006) or using
“clinical pearls” to facilitate rapid diagnosis by methods
similar to heuristics (Mangrulkar et al., 2002; Lorin et al.,
2008). A skilled physician can often accurately and
rapidly make a diagnosis using these processes. The
prominent role of intuition in diagnosis has been noted in
studies conducted to determine the same, particularly
with respect to complex diseases (Shah et al., 2011;
Smithline et al., 2003). A drawback of System 1 is its
susceptibility to a range of cognitive biases because of its
nature as a linear thought process associated with
experience-based intuition.

The analyticalprocess (System 2) uses logically and
carefully prepared frameworks and algorithms; Bayes™
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Table 1. The general features of Systems 1 and 2.

System 1 4

System 2

Intuitive

Complementary/switching

Analytical

Heuristics, clinical pearls Examples Frameworks, checklists, Bayes’ theorem

One-shot diagnosis Nature of cases Complex cases

Rapid, artistic Advantages Analytical, scientific

May be affected by biases Drawbacks 'tl)'ime-consuming, sometimes inefficient, large
urden of knowledge

Experts Used by Beginners

theorem, a method for determining post-test probability
by pre-test probability and likelihood ratios (Moreira et al.,
2008) and mnemonics. System 2 is a more logical and
systematic approach than System 1. It is a diagnostic
method that allows for a mental “safety net” in which few
mistakes are made. However, it has the drawback of
sometimes being lesser efficient than System 1, as it
takes longer for the physician to perform the analysis and
follow the pathways in their memory (Norman, 2009).
Because of the safer-looking profiles by the use of
System 2, there has been greater emphasis on System 2
rather than System 1. However, the time-consuming pro-
cess as well as the unrealistic application for patients with
common and typical presentations of System 2 has
brought resurgence of a great interest of the System 1
intuition process.

DISCUSSION

One might well wonder which method is superior, al-
though they differ so much in their features. Which should
the clinician employ in the tradeoff between a speedy or
comprehensive diagnosis? Let us consider the clinical
site. What have we noticed in our experience of busy
clinical settings?

In most cases, we seem to unthinkingly use both proc-
esses based on the context of the patient’s clinical history
and the conditions in real clinical settings. For example, it
is often possible to make an intuitive diagnosis in cases
involving a common differential diagnosis or in cases
such as those previously encountered by the physician.
Conversely, the analytical process is preferential for
complex or unfamiliar cases, but a diagnosis can also be
reached by flexibly using a combination of the intuitive
and analytical processes. Thus, we flexibly switch
between System 1 and 2, as befits the case in question.
Cases that would be difficult for any physician can
sometimes be diagnosed rapidly. This is often because of
an intuitive diagnosis, the speed of which is its selling
point. This property of the intuitive thinking process is part
of the art of diagnosis and the use of tacit knowledge,
and this rapid and skillful diagnostic technique is a source
of infatuation among clinicians at present, considering
that much remains unknown about the composition of the

thinking process.

When considering its advantages, there is a great
clinical advantage to intuitive thinking. There are many
cases in which an appropriate level of rapidity takes pre-
cedence over comprehensiveness and logic, particularly
for clinicians facing the day-to-day reality of the clinical
setting. From this perspective, rather than total commit-
ment to a diagnostic style of logically and thoroughly
noting differentiation, the development of clinical skills
placing a greater emphasis on intuitive thinking, as well
as striving toward such an education may be important.
Important specific measures for improving intuitive
diagnostic techniques include sharing a wealth of
excellent, accumulated “clinical pearls.” Positive and
persistent efforts to apply heuristics with keen powers of
observation and ample accumulation of daily clinical ex-
perience are additional essential points. Patients should
be exposed to no undue risks because of intuitive
thinking if the confounding bias that comprises the key
point of concern is adequately mitigated by the counter-
part method (the analytical process) to avoid cognitive
biases.

CONCLUSION

Consciously and complementarily, using dual processing
of intuitive and analytical processes lends range and
flexibility to every physician’s diagnostic technique. Dual
processing is important for refining the diagnostic
capability of clinicians. There have been intense
discussions on the art of diagnosis and clarification of
tacit knowledge. Generalizing these metaphysical
concepts into an educational, transmittable form should
improve the quality of medical care, especially the quality
of primary care. Potential benefits include curbing the
overreliance on special investigations. In view of health
economics, this means striving toward major reduction in
personnel and time costs for health professionals, in
addition to positively impacting the health of patients as
individuals.

REFERENCES

Ark TK, Brooks LR, Eva KW (2006). Giving learners the best of both



worlds: do clinical teachers need to guard against teaching pattern
recognition to novices? Acad. Med. 81(4):405-9.

Brennan TA, Leape LL, Laird NM, Hebert L, Localio AR, Lawthers AG,
Newhouse JP, Weiler PC, Hiatt HH (1991). Incidence of adverse
events and negligence in hospitalized patients: results of the Harvard
Medical Practice Study 1. N. Eng. J. Med.324:370-6.

Croskerry P (2009). A universal model for diagnostic reasoning. Acad.
Med. 84: 1022-28.

Evans JS (2008). Dual-processing accounts of reasoning, judgment,
and social cognition. Ann. Rev. Psychol. 59:255-278.

Gary Klein (2004). The Power of Intuition: How to Use Your Gut
Feelings to Make Better Decisions at Work. Crown Business.

Graber ML, Franklin N, Gordon R (2005). Diagnostic error in internal
medicine. Arch. Intern. Med. 165(13):1493-1499.

Kohn KT, Corrigan JM, Donaldson MS (2000). To Err Is Human: Building
a Safer Health System. National Academy Press, Washington, DC.
pp. 1-287

Kostopoulou O, Delaney BC, Munro CW (2008). Diagnostic difficulty
and error in primary care—a systematic review. Fam. Pract.
25(6):400-413.

Lorin MI, Palazzi DL, Turner TL, Ward MA (2008). What is a clinical
pearl and what is its role in medical education? Med. Teach. 30(9-
10):870-4.

Mangrulkar RS, Saint S, Chu S, Tierney LM (2002). What is the role of
the clinical "pearl"? Am. J. Med. 113(7):617-24.

Moreira J, Bisoffi Z, Narvdez A, Van den Ende J (2008).
Bayesian clinical reasoning: does intuitive estimation of likelihood
ratios on an ordinal scale outperform estimation of sensitivities and
specificities? J. Eval. Clin. Pract. 14(5):934-40.

Norman G (2009). Dual processing and diagnostic errors. Adv. Health
Sci. Educ. Theory Pract.14(suppl 1):37-49.

Shimizu and Tokuda 179

Schiff GD, Hasan O, Kim S, Abrams R, Cosby K, Lambert BL, Elstein
AS, Hasler S, Kabongo ML, Krosnjar N, Odwazny R, Wisniewski MF,
McNutt RA (2009). Diagnostic Error in Medicine: Analysis of 583
Physician-Reported Errors, Arch. Intern. Med.169(20):1881-1887.

Shah TT, Herbert P, Beresford T (2011). An atypical presentation of
aortic rupture: intuition and investigation can avoid disaster. Ann. R.
Coll. Surg. Engl. 93(7):e125-8.

Smithline HA, Mader TJ, Ali FM, Cocchi MN (2003). Determining pretest
probability of DVT: clinical intuition vs. validated scoring systems. Am.
J. Emerg. Med. 21(2):161-2.

Stanovich KE (1999). Who is Rational? Studies of Individual Differences
in Reasoning. Lawrence Erlbaum, Mahwah, NJ. pp. 1-312.

Thomas EJ, Studdert DM, Burstin HR, Orav EJ, Zeena T, Williams
EJ, Howard KM, Weiler PC, Brennan TA (2000). Incidence and types
of adverse events and negligent care in Utah and Colorado. Med.
Care 38:261-2.

Thompson VA (2011). Prowse Turner JA, Pennycook G. Intuition,
reason, and metacognition. Cognit. Psychol. 63(3):107-40.

Tokuda Y, Kishida N, Konishi R, Koizumi S (2011). Cognitive error as
the most frequent contributory factor in cases of medical injury: A
study on verdict's judgment among closed claims in Japan. J. Hosp.
Med. 6(3):109-14.

Wilson RM, Runciman WB, Gibberd RW, Harrison BT, Newby
L, Hamilton JD (1995). The Quality in Australian Health Care Study.
Med. J. Aust. 163:458-71.


http://www.ncbi.nlm.nih.gov/pubmed/16565197
http://www.ncbi.nlm.nih.gov/pubmed/16565197
http://www.ncbi.nlm.nih.gov/pubmed/18821165
http://www.ncbi.nlm.nih.gov/pubmed/18821165
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mangrulkar%20RS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tierney%20LM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clinical%20pearl%22%20Tierney
http://www.ncbi.nlm.nih.gov/pubmed/19018928
http://www.ncbi.nlm.nih.gov/pubmed/19018928
http://www.ncbi.nlm.nih.gov/pubmed/19018928
http://www.ncbi.nlm.nih.gov/pubmed?term=Schiff%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Hasan%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Cosby%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Lambert%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Elstein%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Elstein%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Hasler%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Kabongo%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Krosnjar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=Wisniewski%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=19901140
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shah%20TT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Herbert%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Beresford%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Smithline%20HA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mader%20TJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ali%20FM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cocchi%20MN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/12671824
http://www.ncbi.nlm.nih.gov/pubmed/12671824
http://www.ncbi.nlm.nih.gov/pubmed?term=Thomas%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Studdert%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Burstin%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Orav%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Zeena%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Williams%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Williams%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Howard%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Weiler%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=Brennan%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=10718351
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pennycook%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilson%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=7476634
http://www.ncbi.nlm.nih.gov/pubmed?term=Runciman%20WB%5BAuthor%5D&cauthor=true&cauthor_uid=7476634
http://www.ncbi.nlm.nih.gov/pubmed?term=Gibberd%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=7476634
http://www.ncbi.nlm.nih.gov/pubmed?term=Harrison%20BT%5BAuthor%5D&cauthor=true&cauthor_uid=7476634
http://www.ncbi.nlm.nih.gov/pubmed?term=Newby%20L%5BAuthor%5D&cauthor=true&cauthor_uid=7476634
http://www.ncbi.nlm.nih.gov/pubmed?term=Newby%20L%5BAuthor%5D&cauthor=true&cauthor_uid=7476634
http://www.ncbi.nlm.nih.gov/pubmed?term=Hamilton%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=7476634

