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Abstract 
Physicians all through the world visit patients under time limitations. The most important troubled clinical skill under 
"time constraint" is the diagnostic approach. In this situation, clinicians need some diagnostic approaches to reduce both 
diagnostic time and errors. It seems that highly experienced physicians utilize some special tactics in this regard. Evi-
dence-based medicine (EBM) as a relatively new paradigm for clinical practice stresses on using research evidences in 
diagnostic evaluations. The authors aimed to evaluate experts' strategies and assess what EBM can add to these tactics. 
They reviewed diagnostic strategies of some veteran internists in their busy outpatient clinics and proposed an evi-
dence-based diagnostic model engaging clinical experience and research evidence. It appears that every clinician utiliz-
es a set of "key pointer" questions for decision-making. In addition to use of evidence-based resources for making diffe-
rential diagnosis and estimating utility of various diseases, clinicians should use "key pointers" with significant likelih-
ood ratios and from independent systems to reduce time and errors of history taking. Clinical trainees can improve their 
practice by constructing their own set of pointers from valid research evidences. Using this diagnostic model, EBM can 
help physicians to struggle against their "time constraint". 
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hysicians throughout the world consult 
with patients under time limitations.1,2 
Alongside with several consequences for 

both patients and physicians (such as de-
creased satisfaction and increased risk of er-
rors),2-4 clinical diagnosis and history taking 
under "time constraints" could be strongly 
flawed.3 Can Evidence-Based Medicine (EBM) 
help physicians in this regard? 

Clinical Scenario 
At your clinic, a moderately obese 25-years-old 
lady complains of about ten kilograms weight 
gain during the last six months. Patient narra-
tive indicates that she has positive family his-
tory of obesity, a relatively sedentary lifestyle, 
and moderate and stable socioeconomic status. 
She has no history of recent drug use or sur-
gery. Even with the high probability of genetic 

or environmental origin of obesity in this pa-
tient, you decide to rule out depression, hypo-
thyroidism, and Cushing syndrome in this pa-
tient. Using an evidence-based approach, how 
can you make the diagnosis with the least 
possible time, cost and probability of error? 
 
Outpatient Diagnostic Approaches 
Decision-making processes can be defined as 
forward reasoning based on opinion revision 
with imperfect information obtained from the 
clinical evidences.5 Several cognitive models 
have been developed to explain the strategies 
that clinicians use to reduce the time required 
for diagnosis in their busy clinics, while mini-
mizing associated errors.6-8  
 However, the tools that clinicians use to 
reach a diagnosis (such as estimation of pretest 
probability, power of clinical tests, and diag-
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nostic thresholds) are prone to bias. Some 
principles of EBM may help physicians con-
fronting these shortcomings. A variety of cog-
nitive errors that accompany the clinical expe-
riences are now well established,9 which diag-
nosticians should recognize and correct with 

various debiasing techniques.10 An evidence-
based diagnostic model (like the one presented 
in figure 1) that integrates personal skills and 
research evidences may significantly help phy-
sicians to decrease both diagnostic time and 
errors. 

 

 
Figure 1. An evidence-based diagnostic model that integrates personal skills and  

research evidences 
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Evidence-Based Diagnostic Model 
Three different outcomes (Figure 1) could be 
expected for each diagnosis in the process of 
history taking: rule in, rule out, and uncon-
firmed (leading to laboratory evaluation or just 
follow up). After construction of the differen-
tial diagnosis list, clinicians first plan to rule 
out some of them. This is partly because of the 
more complex process of rule in (showed as 
more complexity in the right side of figure 1). 
However, experienced clinicians also search 
for specific clues in the patient's history to 
match the clinical picture of the ailment with a 
known disease.11,12 This "pattern recognition" is 
based on matching the case to a specific in-
stance or to a more abstract prototype.5 For in-
stance, if the obese patient of our scenario has 
a surgical scar on her skull or reports a cra-
niotomy, an experienced clinician will directly 
ask her about her pituitary tumour. 

Making a differential diagnosis list is a com-
plex process based on clinicians' knowledge, 
experience, and familiarity with the clinical 
presentation. However, several factors such as 
fatality, prognosis, prevalence, and treatability 
of diseases are important in prioritizing this 
list.6 While a typical physician would become 
fluent with these factors after several years of 
experience, EBM can underscore them clearly 
and helps less experienced physicians with a 
particular presenting problem to quantify the 
utility of various diseases and making an un-
biased list.13 

Using Bayesian thinking, the two major classes 
of diagnostic errors arise from the misestima-
tion of pretest probability and strength of evi-
dence of different clinical features. In the first 
case, EBM reminds physicians' of the common 
errors in the estimation of pretest probability 
(such as rarity, recency, and ascertainment bi-
ases) 9,14 and the need for re-estimation of this 
measure in each clinical setting, employing its 
unique characteristics.15 

In testing a hypothesis, clinicians use some 
"key pointer" questions to improve their esti-
mate of probability of a disease in a patient 
(such as asking about easy bruising for Cush-
ing syndrome). These questions essentially 

should be strong clinical evidences (speaking 
in EBM language, tests with strong positive 
and/or negative likelihood ratios) 16 and 
should have great impact on pretest probabili-
ty of diseases. Likelihood ratios (LRs) are the 
preferred means to present the quantitative 
strength of clinical tests, and evidence-based 
teachers have highlighted their values.14,16 
These dynamic figures, when obtained from 
valid research findings, can be used 
straightforwardly for a sequence of clinical and 
paraclinical tests and guide physicians through 
the diagnostic pathway. 

Each clinician (even the most unskilled and 
beginner one) has his/her own set of "key 
pointers" and utilizes them in decision-making. 
These "key pointers" are usually refined via the 
process of trial and error during long years of 
clinical practice.12 Several medical curricula 
have been developed (such as the one at the 
University of Calgary) emphasizing these 
pointers from expert-based resources.17,18 
However, the major concern is the accuracy 
and quality of these "key pointers". For in-
stance, irregularity of menses that many sea-
soned clinicians use as a symptom of hypothy-
roidism is shown to have a positive LR of 1, 
that is no diagnostic power at all.19 Collecting 
the value of these pointers from evidence-
based sources and describing them in terms of 
LR would induce a great improvement in de-
creasing the diagnostic errors. 
Another imperative point, put forth by EBM 
and illustrated in figure 1, is the concept of in-
dependence of the tests for reaching a diagno-
sis in a multi-organ disease.14,16 "Indepen-
dence" of two tests (or signs or symptoms) 
means that among people who have the dis-
ease, knowing the result of the first test tells us 
nothing about the probability of different re-
sults of the second test, and that the same is 
true among people who do not have the dis-
ease. However, this assumption may be unrea-
sonable when the tests measure the same bio-
logical phenomenon.6,16 In systemic diseases 
(typical of internal medicine), signs and symp-
toms from a particular system are very likely 
to be dependent. 
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For instance, suppose that you found a recent 
article about clinical diagnosis of hypothyroid-
ism, indicating that changes in the speed of 
thinking, difficulty of mathematics, memory 
access, and tiredness during the previous year 
have LRs equal to 2.5, 5.4, 2.6, and 2.1, respec-
tively.19 Given a patient with all these symp-
toms, can you multiply your initial estimation 
of odds of hypothyroidism by 73.7 (simple 
multiplication of all above LRs)? Certainly not. 
These are all neurological symptoms that seem 
highly "dependent" and the magnitude of the 
presence of all may differ very little from the 
presence of each alone (the number should be 
adjusted). In contrast, by asking equal number 
or even less questions, each of them from one 
unrelated system (such as dryness of hair, 
deep voice, constipation, and sleepiness), you 
can notably increase your certainty in arriving 
at the most probable diagnosis. Especially for 
the novice, many of the "key pointers" are de-
pendent and could be safely omitted from his-
tory taking process under "time constraint". 
There are several statistical methods that give 
reliable clinical predictions rules which ac-
count for such dependencies and provide an 
efficient set of diagnostic questions. 
 
Resolution of The Scenario 
Unlike ruling in depression in this patient 
which needs comprehensive evaluation, you 
can rule out depression by negative answers to 
just two questions ("key pointers") with nega-
tive LR of about 0.04.20 To rule in hypothyroid-
ism, as described earlier, you will ask some 
questions from independent systems. To rule 
out hypothyroidism, however, you cannot rely 
only on clinical signs and symptoms (in con-
trast to positive LRs, negative ones are all in-
significant).19 In this case (no "key pointer"), an 
appropriate laboratory test (serum TSH) can 
clearly help you to decide about the presence 
or absence of the disease. 
Pretest probability of Cushing syndrome is far 
behind the diagnostic threshold; however, pres-
ence of symptoms with large positive LRs (such 
as easy bruising and striae as "key pointers") 
can change the position of the estimate across 

the threshold.21 Given absence of these symp-
toms, and to rule out Cushing syndrome more 
confidently, you have no clinical sign or symp-
tom at hand. Likewise, laboratory tests (such as 
dexamethasone suppression test) have high 
probability of false positive in obese people.21,22 
Moreover, in this symptom-less patient, the 
prognosis of the disease does not alter signifi-
cantly with three months of lack of treatment. 
So you can safely follow up this patient for a 
while to see if any specific sign of Cushing syn-
drome appears or not. Hence, in the busy clinic, 
we can reduce the diagnostic rule out process to 
2 questions about depression, a single blood test 
(TSH), and an arranged follow-up time, and 
then focus on the likely non-pathological causes 
of her weight gain. 

 

Application 
We have tried to summarize a general mental 
stream followed by experienced clinicians 
when encountering clinical problems. Merging 
the principles of evidence-based diagnosis to 
this course, one can be more confident in mak-
ing most probable diagnosis in the least possi-
ble time. 
 Omission of unnecessary "dependant" ques-
tions and utilizing "key pointers" with signifi-
cant LRs can significantly help physicians to 
reduce the time and error of history taking. 
Many experts intuitively employ the first con-
cept and ask a set of questions from indepen-
dent organs when approaching systemic dis-
eases. Novices, however, seem to be less famil-
iar with this concept. Concerning the quality of 
"key pointers", clinical trainees can improve 
their practice by searching evidence-based lite-
rature and extracting their own set of pointers 
from valid research evidences. Although this 
may seem too lengthy at the first look, utiliza-
tion of the returns of this approach can signifi-
cantly decrease the time of history taking in 
the future. 
 Extracting and teaching "key pointers" from 
expert-based resources have shown promising 
results in one medical curriculum 18; however, 
"key pointers" from critically appraised re-
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search evidences rather than pure personal ex-
periences would be more reliable.8,9 The num-
ber of different clinical presentations have 
been estimated to be around 120.17 Given this, 
a comprehensive list of "key pointers" for this 
set of clinical presentations could be derived 
systematically. With this approach, EBM can 

significantly aid physicians at busy clinics in 
their struggle against "time constraint". 
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