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Building on Experience — The Development 
of Clinical Reasoning

Geoffrey Norman, Ph.D.

As medical students become physicians, they need 
to learn to diagnose and manage clinical prob-
lems — a process often referred to as developing 
clinical reasoning skills. Researchers have been 
exploring the nature of clinical diagnostic reason-
ing for more than three decades. The initial in-
terest was sparked by a new generation of med-
ical schools, such as those at McMaster University 
and Michigan State University, whose curricula 
were explicitly directed toward teaching and learn-
ing about “clinical problem-solving.” Little was 
known about the process, but the belief was that 
if it were better understood, we could teach it 
more effectively. In this issue of the Journal, Bowen 
points out the irony that although early research 
on clinical reasoning was predicated on a desire 
to improve teaching, practical pedagogic impli-
cations were rarely considered.1 This criticism still 
holds: although the field has undergone several 
shifts in focus, we are only now in a position to 
provide any sound, evidence-based pedagogic 
advice.

Early research was based on the assumption 
that expertise resided in the acquisition of gen-
eral strategies or heuristics — clinical problem-
solving skills — possessed by experts and strived 
for by students. Alas, it was not so.2 Success in 
solving a particular clinical problem was soon 
shown to be a poor predictor of success in solving 
the next one. Elstein et al. labeled the phenom-
enon “content specificity,” a term that implied that 
success in problem solving was strongly related 
to having the right kind of content knowledge.3

Researchers responded by searching for the 
kinds of knowledge that distinguished experts 
from novices. In some respects, such a pursuit 
seems self-evidently worthwhile — as in the two 
characteristic examples presented by Bowen. More 
experienced learners do describe cases in ways 
that are different from those used by less expe-
rienced learners, and surely the differences must 
reflect the knowledge that accompanies their ex-
pertise.

Or do they? The answer becomes more com-
plex — and complicated — as Bowen attempts to 
describe all the ways that expertise influences ver-
bal descriptions of cases given by clinicians at 

varying stages of their training. As she points 
out, various researchers have identified clinical 
expertise with problem representations, illness 
scripts, semantic qualifiers, pattern recognition, 
and patient prototypes. I could add a few other 
representations: mental matrices based on Baye s-
ian probabilities, reasoning schemes based on 
decision trees, and causal reasoning in the form 
of multiple “if–then” rules. Perhaps Bowen’s most 
insightful comment is that “clinicians often un-
consciously use multiple, combined strategies to 
solve clinical problems, suggesting a high degree 
of mental flexibility and adaptability in clinical 
reasoning.”

Indeed they do. If we ask experts to create rea-
soning schemes for us, describe a case using se-
mantic qualifiers, or estimate probabilities, they 
are more than willing to oblige. But this should 
hardly be surprising. We all possess all kinds of 
knowledge of all kinds of things. An expert cli-
nician has access to multiple knowledge repre-
sentations about many diseases, ranging from 
pathophysiological descriptions to the appearance 
of the last patient he or she saw with a particular 
condition.4

Furthermore, diagnostic success may be a re-
sult of processes that can never be described by 
the clinician. If the right diagnosis arises from 
pattern recognition, clinicians are unlikely to be 
able to tell you why they thought the patient had 
gout, any more than we can say how we recognize 
that the person on the street corner is our son.5 
Bowen claims that “strong diagnosticians can 
generally readily expand on their thinking”; I be-
lieve, instead, that strong diagnosticians can tell 
a credible story about how they might have been 
thinking, but no one, themselves included, can 
really be sure that it is an accurate depiction.

What, then, can we fairly say about the com-
plexity of the clinical reasoning process? First, 
expertise is not a matter of acquiring some kind 
of general, all-inclusive reasoning strategy. As a 
result, trying to teach or evaluate “clinical prob-
lem-solving” or “clinical reasoning skills” is quix-
otic. Knowledge counts. But, second, no one kind 
of knowledge counts more than any other. We 
should encourage students to describe cases con-

Copyright © 2006 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org by PETER MATZEN MD on December 21, 2006 . 



T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

n engl j med 355;21 www.nejm.org november 23, 20062252

cisely and to use medical terms to show that they 
understand how the patient’s words translate into 
accepted medical equivalents and how they are 
linking the case to their formal knowledge. But 
we should not be so puritanical as to assume that 
one kind of formal knowledge — be it reasoning 
scheme, illness script, or semantic qualifier — can 
claim supremacy. Several paths may lead to the 
same destination.

Third, expertise in medicine, as in any craft, 
derives from both formal and experiential knowl-
edge. The process of pattern recognition, so char-
acteristic of an expert’s approach, is a product of 
extensive experience with patients overlaid on a 
formal knowledge structure. It takes both kinds 
of knowledge to achieve success, and both are 
used by experts. For this reason, clinical teachers 
should abandon the mythical ideal of the clini-
cian as an objective, impassive observer and in-
stead should encourage learners at all levels to use 
their experience to guide their search. Explicitly 
encouraging students to use both analytical rule 
knowledge and experiential knowledge has been 
shown to be an effective pedagogic strategy.6 Put 
simply, there is no substitute for experience, even 
the limited experience of novice clinicians.

I think we have tended to discount the expe-
riential component of clinical expertise, dismiss-
ing it as mere pattern recognition and disparag-
ing experts who are guided by experience instead 
of the latest evidence-based systematic review. 
Our current understanding of medical expertise 

suggests that this bias is misguided; a critical ele-
ment of becoming an expert is accruing the vast 
experience that enables experts to recognize pat-
terns effortlessly most of the time — and to rec-
ognize, as well, when the signs and symptoms 
do not fit a pattern at all. If we do little more 
than legitimize experiential knowledge and en-
courage teachers to emphasize and explain its 
importance to their students, instead of insisting 
that students gather endless lists of signs and 
symptoms in a mindless “complete history and 
physical,” this seemingly small step forward will 
be an important accomplishment in medical edu-
cation.
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Research Replication
Jeffrey M. Drazen, M.D.

In January 2006, we published an article by Man-
gano and colleagues1 that reported the results of 
an observational study of antifibrinolytic agents 
to control bleeding in cardiac surgery. The data 
suggested that patients treated with aprotinin, 
as compared with no antifibrinolytic agent, ami-
nocaproic acid, or tranexamic acid, had higher 
risks of a number of adverse events, including 
cardiovascular events (myocardial infarction, heart 
failure, and stroke) and renal failure requiring 
dialysis. The study data were from a prospective 
registry funded by the Ischemia Research and 
Education Foundation. As detailed by Hiatt in a 

Perspective article in this issue of the Journal, the 
Food and Drug Administration (FDA),2 on the ba-
sis of the Mangano article and other data, called 
a meeting of the Cardiovascular and Renal Drugs 
Advisory Committee in September to discuss the 
matter. Dr. Mangano was asked to provide his 
study data so that the FDA could conduct an in-
dependent analysis. In a letter to the editor in this 
issue of the Journal,3 Dr. Mangano reports that he 
initially placed restrictions on the FDA’s access 
to his data. However, he reports that more than 
five months ago he offered the FDA unrestricted 
access to the data, but the offer was not accept-
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