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Abstract

Diagnostic strategies should always
take into consideration the setting in which
they are administered. The predictive value,
positive or negative of a clinical sign or
diagnostic test has a different weight in
family medicine than in the hospital setting.
Many tests have not been formally evaluat-
ed in primary care; unfortunately, very often
low prevalence settings are used to conduct
screening in these populations, and often
result in unrealistically high prevalence
estimates for chronic disease and these
results are then used to conclude that
General Practitioners are not good at detect-
ing diseases. In primary care, the preva-
lence and incidence of disease differs from
what appears in the hospital setting, and
severe disease occurs less frequently in gen-
eral practice than in hospital because there
is no preventive selection. This requires a
specific probability-based decision-making
process, based by the knowledge of patients
and the community. In primary care, the
diagnostic strategy should begin with com-
plaints and symptoms and address uncer-
tainty and complexity, using step-by-step
strategies, including watchful waiting, pre-
sumptive symptomatic treatment, and
focusing on low-tech strategies.

The diagnostic process

There are 2 fundamental strategies in
the diagnostic process in Medicine.
(Unpublished data: Terry Shaneyfelt, https:
//ebmteacher.com/open-teaching-resources/
accessed 28/11/2020): i) pattern recogni-
tion: e.g. shingles, where the presence of
specific signs and symptoms is pathogno-
monic of the disease; ii) probabilistic: e.g.
deep vein thrombosis, where the probability
of a disease is influenced by the diagnostic
test accuracy.1

The pre-test probability is the probabil-
ity that a patient is affected by a disease,
prior to any further diagnostic studies. In
the probabilistic diagnostic paradigm, we
start form the pre-test probability and after
the test result we have a revised probability
(post-test probability). Table 1 shows how
can we estimate the pre-test probability.

When to use a supplementary
diagnostic test?

Figure 1 shows the diagnostic process
that should guide us in establishing a diag-
nosis. If further testing is needed, then the
next step is to choose a diagnostic test.
Because there are often multiple tests that
could be ordered for a given disease we
need to pick the right one for the situation. 

How to choose a diagnostic test?

Before ordering a test, doctors need to
think carefully of the pre-test probability.
What do we want to do with a test? Rule in

a disease or rule out a disease? In order to
do this, doctors need to compare the operat-
ing characteristics of a test before selecting
one, and above all, to think about what they
will do with the results of a test.

Comparing the operating
characteristics of a test before
selecting one

Table 2 illustrates the role of testing. Do
we need a sensitive or a specific test? It de-
pends on the role of testing (rule in or rule out).

When we want to rule in a disease, we
need a specific test, while when they want
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Figure 1. Test and treatment thresholds: A) is the test threshold: below this threshold the probability is so low that no test is suggested;
B) treatment threshold: no test is needed we need to start treatment. Tests are only indicated between I and II.

Table 1. Estimating pre-test probability. 

1.  From direct studies on disease probability. (e.g. probability of have coronary disease in patient presenting with chest pain in an emergency room)
2.  Validated clinical prediction rules (e.g. Wells score for Deep Vein Thrombosis (DVT), CHA DS -VASc Score for Atrial Fibrillation Stroke Risk.
3.  Clinical experience and judgment. (Guess estimation)
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to rule out a disease, we need a sensitive
test. If a sensitive test is positive it rules in
disease in a high-risk patient, if a sensitive
test is negative it rules out disease in a low-
risk patient. 

Alternatively, we can use the likelihood
ratio (LR).

Likelihood ratio

Likelihood ratio express how many
times more or less likely a test result is to be
found in diseased, compared with non-dis-
eased people. It incorporated both sensitivi-
ty and specificity.2

probability of a patient with

LR =  the condition having the test result .
              probability of a patient without
      the condition having the same test result

We have a positive likelihood ratio
(LR+) which is simply made by sensitivi-
ty/1-specificity and a negative likelihood
ratio (LR–) made by 1-sensitivity/specifici-
ty. The best test to rule in a disease is the
one with the largest LR+ while the best test
to rule out a disease is the one with the
smallest LH–.

We should use a test with the highest
LR+ when the test result is positive or the
lowest LR– when the test result is negative.
The diagnostic strategy involves adminis-
tering the diagnostic test, determining the
post-test probability and decide on further
testing or treatment. The test result can
either reduce or increase the probability and
then we can also repeat the process
described above again. Obviously, when
choosing a test, other factors, such as cost
and availability, must also be considered.

What about when the setting
is characterized by low prevalence
of disease as in primary care?

For many disease clinicians (and
researchers) do not have a single well-vali-
dated instrument that can be administered
and interpreted easily in a clinical setting.
Dementia is a good example.3

The administration of a full neuropsy-
chological battery and its interpretation by a
neuropsychologist

remains the ‘gold standard’ for assess-
ing the pattern and the degree of cognitive
impairment.4 The principal advantage of
longer batteries is that these may identify
patterns of strengths and weaknesses across
multiple functional domains. Unfortunately,
the administration of a comprehensive bat-
tery is time consuming, expensive, and gen-
erally unavailable in most practice settings
and absolutely unrealistic in primary care.4,5

Diagnostic ‘tests’ can be considered to
include symptoms elicited from the
patient’s history and signs obtained by
physical examination, in addition to labora-
tory tests and imaging. The low prevalence
of many diseases in primary care means that
even tests with an exceptionally high sensi-
tivity and specificity have relatively high
negative predictive values (NPVs) and low
positive predictive values (PPVs).6 The
high NPV of most tests helps clinicians
working in low-prevalence settings, such as
General Practitioners (GPs), to correctly
identify patients without disease.
Conversely, the low PPV of most tests,
rather than any lack of knowledge or skill,
means that GPs are less able to unequivo-
cally diagnose disease.4,6

In clinical decision-making, when dis-
ease prevalence is low, although it could

appear that we learn more from a negative
test result than from a positive test, this is
not the case.

What is the point of having
a negative test result when we
already know that that disease
is highly unlikely?

The main aim for performing a diagnos-
tic test is to gain new information.7-10 Test
results can have little impact on clinical
decision-making when the prevalence of
disease is at extremes because there is little
difference between the pre- and post-test
probabilities7 (Figure 1).

Watchful waiting strategy:
using time in primary care

One of the most important diagnostic
tasks performed by the primary care physi-
cian is to discriminate between the majority
of patients with mild, usually self-limited
diseases, and the minority with severe dis-
eases.11

The test of time involves careful initial
assessment of the presenting problem(s),
with simple and not time consuming tool,
followed by one or more reassessment(s),
ideally after a predefined period of time12

(Figure 2).
In the reassessment(s), the symptoms or

signs may become more clearly defined and
may resolve or worsen, or new ones may
appear. Using test of time requires a good
understanding of the natural course of the
common conditions to enable appropriate
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Figure 2. The watchful waiting strategy in primary care: A) is around 10%, below this threshold we should endorse a watchful waiting
strategy; B) treatment threshold: no test is needed we need to start treatment. 

Table 2. The role of testing. 

1.  Rule in a diagnosis
The goal is to confirm that the patient has the disease. We should do this when there is a high pre-test probability.

2.  Rule out a diagnosis
    The goal is to confirm that the patient does not have the disease. We should do this when there is a low pre-test probability.
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reassessments.12,13 This enables the clinician
to view the disease as an evolving process.14

For any test, the relationship between
the prevalence and the predictive values is
dynamic.15 All tests are of their greatest
diagnostic use in the 50:50 dilemma when
the pre-test probability of the target disease
is equally likely to be present or absent.11

The time-efficiency principle, on the
contrary, operates most effectively at low
prevalence, typically between 0% and 10%
which, after all, is the prevalence of many
serious conditions in primary care. (Figure
2).11 Here, a small increase in prevalence
results in a big decrease in number needed
to predict (NNP).

Because most patients without the con-
dition improve within a relatively short
time, this creates a dynamic process that
increases the prevalence of serious disease
in those patients who do not recover in the
allotted time. So, the watchful waiting strat-
egy serves as a silent adjudicator-discrimi-
nating between those with self-limiting ill-
ness and those with serious disease.11,16

In Figure 2, the prevalence of serious
diseases would increase progressively over
time to reach the area of testing (between A
and B), where any subsequent tests will
have their greatest impact on clinical deci-
sion-making. The watchful waiting strategy
can also have and important effect on how
clinicians handle uncertainty.11,17

When can the time-efficiency
principle be used?

It is important for clinicians to distin-
guish between patients who require rapid
investigation, treatment, or referral and
those who would benefit from serial testing
over time. This strategy should only be used
in those situations where the benefit of
applying time outweighs the risk of harm
from a delayed or missed diagnosis, for
example if the situation is not immediately
life-threatening.11,18 By contrast, the occa-
sional patients with red flag symptoms and
signs, or who present late, need immediate
referral or treatment.12

The differences between primary
and secondary care

The main diagnostic challenge in pri-
mary care is the low prevalence, and thus
the opportunities to use time, are abun-
dant.19 Patients are typically seen early in
the course of an illness and care should be
considered continuous. By contrast, in sec-

ondary care, many patients have been
through the filter of primary care, where
time may have already been used. As a con-
sequence, patients are often seen later in the
course of their illness when more urgent,
definitive treatment is required.7

Benefits of the watchful waiting
strategy

A major benefit of the test of time is that
it serves to protect patients with non-serious
disease from unnecessary additional
testing.20 It is a brake upon cascade effects
that occur when an inappropriate test, is fol-
lowed by a series of tests with increasing
momentum, so that stopping becomes pro-
gressively harder, possibly moving to
sophisticated and expensive tests and proce-
dures where risk exceeds benefits.21

Cascade effects can be triggered by inap-
propriate data gathering such as the erro-
neous interpretation of a laboratory result
outside normal ranges, underestimating the
risks of test of treatment, underestimating
the possibility of a false-positive result and
the intolerance of uncertainty by the doc-
tor.11,17 Data from literature show that strong
primary care is associated with lower health
service costs.14,22,23

Requirements to meet for proper
use of the test of time

The effectiveness of the time-efficiency
principle is associated with the continuity of
personal care provided by the clinician.24

For patients to tolerate the inevitable uncer-
tainty of waiting for symptoms to resolve or
develop, it is crucial that they are able to
trust their GP.24-26

A failure to provide such continuity of
care weakens the opportunity to use time as
a diagnostic strategy.

Threats

Primary care operates in a relatively
technologically unsophisticated environ-
ment. The watchful waiting strategy is
based on the trust that comes from strong
clinician–patient relationships to allow time
to be actively used for self-limiting condi-
tions to resolve or pathology to emerge.
Over the years, this strategy has been under-
mined by a growing interest in near-patient
diagnostic testing27 and the major threats
come from patient pressure or defensive

practice, as an attempt to minimize uncer-
tainty or avoid litigation.28

Conclusions

Problems are presented to primary care
physicians in the community in a very differ-
ent way from presentations in secondary care,
and clinicians often need to reassure anxious
patients that the disease is not present.

The challenge for primary care and other
low-prevalence settings is to only make diag-
noses that are actually useful to patients, at
the optimal time, living with the uncertainty
of informed doubt. Patients’ trust in their
doctor should be accompanied by a willing-
ness to tolerate such uncertainty and not rush
to technologically interesting investigations
before time can be used appropriately to
clearly identify the possibility of serious ill-
ness. We should avoid that a false reliance on
inappropriate, patient-friendly diagnostic
tests and the fear of a rare late diagnoses
would push us to over-refine diagnoses
unnecessarily in advance.
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