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Summary: It7 the Inst two decodes clinical reasoning hns attracted [he attention, not only of pzire acndemics bzit 
nlso of prncticing clinicintu. This has fillowed n long period of neglect, when, discrnsion on szich subjects was 
limited to few people, nrostl~. spenking from their easy-choirs. The vnriozis philosophical processes utilized in 
methods ofrenching n dingnosis ond decision innking it7 n clinical setting are portraed Special reference is mnde 
to Aristotelinn Practical Rensoning, which though freqrientlv zrsed by most clit7iciat~s has not been given its due 
biportance in the n~ed icd  nnd to some e-xtent even in the philosophicnl liternture. 

Optimal decisions result from the application of  a 
statistical decision - rule to data, as usually occurs in 
mathematics. Other methods, including clinical 
decision-making are considered sub-optimal because 
clinical practice is inherently uncertain and most 
processes probabilistic. Expertise in clinical reasoning 
thus depends both on nlastery of logical rules and 
accumulation of  experience. The importance of  the 
latter factor is not surprising since one's very 
interpretation of  external environment is moulded by 
previous experience. This is not only a philosophical 
consideration but has also been sho\vn experimentally 
using illusions. Using the classical Muller Lyer 
illusion, the vertical line on the right appears to be 
longer than the one on the left though one can easily 
ascertain that their lengths are equal on measurement. 

This is probably because the 
mind interprets the two- 
dimensional diagrams as 
three-dimensional, with the 
left diagram as the outside 
edge of a corner conling 
towards us and the right as the 
inside of  a comer going away 
from us. It is illuminating that 

this illusion does not work on Zulus who traditi&ally 
live in round houses. Categories and concepts, even 
such high-level concepts as disease, depend on our 
previous experience and training. The observation that 
the trained mind is better equipped to solve problems 
may seem comnionplace, but it has been formally 
proposed in psychology under the term "plasticity", i.e. 
the interaction between the environment and the brain. 
This effect as applied to the clinical process, has also 
been demonstrated experimentally by practical research. 
All this leads to the conclusion that understanding of  
thought processes involved in the clinical processes as 
well as  the experience which is necessary to mould the 
expertise, are both vital to planning of  medical 
curricula. 

Diagnosis involves opinion revision with imperfect 
information. The mental processes. used may include, 
pattern recognition or categorization, prototypes, 
practical reasoning, generating competin_c hypothesis 
( hypothesis testing ) and algorithms. These methods 
are not necessarily mutually exclusive. Since medicine 
is a highly visual as well as an intellectual discipline, 
pattern recognition combined with a personal template 
of  the norm is often used especially in typical cases e.g. 
syndromes. This is however not applicable in the 
significant proportion of cases which are not typical. 

The clinician has traditionally combined the science and 
the art (in different proportions) and in the same way 
combines discursive (logical) reasoning and intuitive 
reasoning into a synthesis. This is applicable to 
diagnosis, choices in clinical management and in 
predicting outcomes. Unfortunately intuitive reasoning 
suffers from several biases and there have been precious 
few studies investigating the effectiveness of clinical 
decision making based on intuitive thought. 

The traditional ways of reaching a diagnosis are: 

Taxonomy - one decides whether the disease is 
congenital inflammatory, traumatic, degenerative or 
neoplastic. One then narrows down on the more 
specific pathological mechanism e.g. an acute 
abdominal emergency may be due to obstruction of  
a hollow viscus, peritoneal irritation or 
haemorrhage. 

Differential diagnosis - One produces a list of 
possible pathological conditions which correspond 
to symptoms and signs through a process of 
eliminations kvith the help of  special investigations, 
narrow options to the correct diagnosis. This is an 
inductive process of reasoning on the basis that 
similar symptoms and signs should lead to the 
corresponding diagnosis. 



Goal-seeking (Heuristic) anitude - Heuristic 
reasoning is not synonymous with inruitive thought. 
The forn~er, which literally means 'aiming at 
discovery', has as its primary goal rhe choice 
between alternative actions (in the way of 
algorithms) and is not so much concerned with 
arriving at absolute truths. Formal science, rcsearch 
and analysis improve the reliability of the pren~ises, 
which are channelled into a utilitarian (goal-seeking) 
thought process. One develops short lists of 
important data, which allow decision as to the next 
srep. forming a working hypothesis, which may be 
changed on the way. without assuming that this is 
necessarily the final pathological diagnosis. 
Because clinical decisions are often taken in close- 
call situations, the latter method is very useful. 
Though often described as a hypotheticc+deductive 
process of logic this is really an application of 
Aristotelian "Practical Reasoning" (a siruation which 
leads to a logical action) in contradistinction to 
Theoretical Reasoning (a collection of true facts 
which necessarily lead to a conclusion). Practical 
reasoning may be considered as a utilitarian 
approach, finding [he oplions to masinlize utilily. 
The iniportance of practical reasoning to human 
sciences has been compared lo that of deductive 
process in the natural sciences and merits further 
considerat ion. 

Aristotle: 384 - 322 BC 

The division of 
r e a s o n i n g  i n t o  
'.theoretical" and 
" p r a c t i c a l "  w a s  
proposed by Aristotle. 
Unfortunately, later 
philosophers, with a 
few exceptions e.g. 
Hegel, Kant and 
W i t t g e n s t e i n ,  
c o n c e n l r a r e d  on  
rheoretical reasoning, 
ignoring the latter. 
The logical nature of 
practical reasoning is 

less clear than inductive, deduc~ive, or even 
Iiypothetico-deductive forms of theoretical reasoning. 
There is a difference of form berween reasoning leading 
lo action (practical reasoning) and reasoning leading to 
a truthfill conclusion (theoretical reasoning). Basically, 
in prac~ical reasoning, the first pren~ises mentions an 
end 10 an action and ihe second premises some means to 
this end. 
eg I want to attain E 

Unless I perform action A. I shall not attain E 
Therefore I shall do A 

The hallmark of practical reasoning is rhat the end is at 
a distance froni the immediate action, the latter being a 
means to atlain an end. The following is a clinical 
example: 

1. I want to prevent [his palient with right iliac fossa 
pain from developing peritoni[is. 

2. To achieve this I must explore or laparoscope the 
patienr's abdomen, to investisate whether he has 
appendicitis and treat it. 

;. Therefore prepare this patient for operation. 

Clearly, though it niay be in the patient's best interest, 
the argunienr irself is not logically conclusive. For 
example, the causative pathology of the riglit iliac fossa 
pain may not lead to peritonitis. In addition, the 
ch i  ician concerned may nor have the necessary 
expertise to operate the patient. I n  the latter event the 
parienr may be bertcr off if he is not prepared for the 
operation. 

Practical reasoning may either look to the past for 
motivations for previous actions (rerrospective use). or 
to the future for actions (prospective use). In rhe 
retrospective application one starts from the conclusion 
and reconstructs the premises. This happens when we 
jusrify our actions eg: 

I. The patient had to have endotrachial intubation 
2. The palient had glolric spasm 
3. Patients with glottic spasm may need endorrachial 

intubation. 

I n  the prospective use, one sets out from the premises 
and the conclusion follows eg: 

I .  This patient has suffered blunt abdominal trauma 
and has developed hypovolaeniic shock from 
haemoperitoneum. 

2. To save his life I need to explore his abdomen 
surgically (laparotoniy) to stop ihe bleeding 
whatever the source. 

5 .  Therefore prepare the patient for Iaparotomy. 

Clinical decision-making is based on different degrees 
of evidence, values (or preference) and circumstances. It 
is also influenced by bias, which is consequent on the 
different ways we see things. Sevcral 'aids' have been 
proposed to render the decision-making process more 
accurate e.g. multivariate equations, decision analysis, 
information technology, patient data banks, artificial 
intelligence, clinical problem analysis, mechanistic case 
diagramming and algorithms. 

To discuss these in any detail would be outside the 
scope of this essay.. but it is important to nore rhat all 
lhese methods involve the use of the thought processes 
previously described. 

Conclusion 
Practical reasoning is used very frequenrly i n  the 
clinical process, though almost invariably this is not 
done consciously. Furthermore, the diagnostic process 
may involve several lo~ical  processes and perspectives 
I' (e.2. inductive, deductive, hypothetico-deductive and 
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practical reasoning. as well as pattern recognition, 
heuristic application and priority setting. in different 
degrees, and with varying frequency and emphasis. In a 
clinical scenario characterized by estimates of  
probabilities, close-calls and balancing trade-offs, 
clinicians use both formal and informal (intuitive) 
strategies. As the proportion o f  'certainties' becomes 
progressively more consistent, the need for intuitive 
thought decreases, and science bvould be expected to 
encroach upon (but not eliminate) the art. 

To  recognize, dissect and analyse these processes may 
be more than a pedantic academic esercise. It is a first 
step towards appreciation, formal teaching and 
conscious application of such methods. It also highlights 
one aspect of the clear influence of  many disciplines on  
clinical practice and the need for a multi-disciplinary 
approach to medical education. 

References 
Ascombe Gem (1978) On practical reasoning: practical 

reasoning. p33-43. 

Black Dak (1986) The logic of medicine: Diagnosis. 29-37. 
Oliver and Boyd Publishers. 

Cos K (1999) Doctor and patient: Esploring clinical thinking. 
New South Wales University Press. 

Deregonski J B  (1971) Illusion and Culture, in Gregory RL 
Gombrich EH (eds). lllusion in nature and art. New 
York: Scibner. 

Elstein AS (2000) Clinical problem solving and decision 
psychology: Comment on "The epistemology of clinical 
reasoning". .4cadenzic hfedicine. 75.10. 131- 136. 

Gregory RL (1996) Eye and brain: The psychology of seeing. 
b'eidenfield and Nicholson Publishers. London UK. 

Gross R. Lorenz W (1990) Intuition in surgery as a strategy 
for surgical dccision making. Tl7eoretical Swgety! 5, 51- 
59. Springer Verlag Publisher. 

Hobsley h1 (1986) The nature of clinical acumen. Theoretical 
Surgery. p 10-1 8. SpringerVerlag Publisher. 

Hobsley hl(1981) Pathnays in Surgical Managemmt. Edward 
Arnold Publisher. 

Norman GR (2000) The epistemology of clinical reasoning: 
Perspectives from philosophy. psychology and 
neuroscience. Academic medicine. 75.12. 1 199- 1205. 

Rosch E (1973) Natural categories. Cogn. P~)dl0/0gV, 4. 328- 
330. 

Rosen MP. Sands DZ. Morris J. Drake W. Davis RB. (2000) 
Does a physician's ability to accurately suspect the 
likelihood of pulmonar?. cmbolism increase with 
training? Academic Afedicine. 75.10. 127-133. 

Wittgenstein L (1953) Philosophical in\.esti3ntions. Blackwell 
Publisher. 


