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Evidence-based guidelines: should
guide us in asking for the evidence and
information we need
Johannes G Schmidt

Critical appraisal of medical evidence and sound medical
decision making are especially important for general prac
tice. l,2 We need a good understanding of how important
clinical findings and medical diagnoses are for the patients
we face in practice. Is the (ICD-based) diagnosis we at
tribute to the patient of real importance to him or rather
a reflection of the low sensitivity of our nosological in
struments with which we try and often fail to categorise
the patient's real problems?3 How well do we understand
the importance of the pre-test likelihood of the disease
tested before we apply diagnostic instruments? In how far
do we consider the importance of the 'pre-treatment risk'
on the degree of the effect of therapy in terms of the 'num
ber-needed-to-treat' (number of patients that need to be
treated to prevent one adverse event) before we adminis
ter treatment? Trained in conventional (hospital-based)
medical thinking, it is not easy for GPs to grasp the cru
cial importance of such questions and concepts.
A paper or a lecture on the subject will not suffice to pro
vide the insight we need in order to understand why con
ventional medical thinking may lead to inappropriate de
cisions and has become outdated. Our Foundation's train
ing courses in critical appraisal of medical evidence, which
are now sponsored and financially supported by the Swiss
Doctors' Union FMH, last three days. These three days,
containing intermittent individual work, are needed to at
least make doctors understand a few fallacies of current
medical reasoning. Often, doctors strongly reject statis
tics and reasoning based on trial evidence before they
begin to understand that evidence-based medicine is more
about proper 'thinking' than about 'statistics' and more
about asking what evidence we need than what evidence
we have.

Evidence-based medicine and guidelines for general
practice
Clinical epidemiology is often wrongly perceived as a
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'statistical' discipline instead of a discipline of logical think
ing which cannot replace nor exclude clinical judgement.4

Judgement needs to be based on a sound logic and
thoughtful critical appraisal of the validity of one's own
perceptions and learned therapeutic beliefs, while know
ledge on the latest publications is of secondary importance.
There are good reasons for GPs to mistrust 'statistics' be
cause current clinical research is so preoccupied with the
specificity of isolated therapeutic factors that much of the
current evidence lacks sensitivity or external validity for
the questions that really matter in practice. Clinical re
search has credulously focused on 'hard' endpoints
without analysing their limited predictivity for the suffer
ing that patients experience themselves, and studies have
often neglected important clinical distinctions which we
find in our patients.s Evidence-based medicine, especially
in general practice, may degenerate to 'literature-based
medicine' of little practical value if this important aspect is
neglected. The great potential of evidence-based medicine
is its methodological instruments to distinguish facts from
fiction or hypotheses from validated evidence. Clinical epi
demiology offers the instruments to define what really
matters for the patient and how relevant it is, and how to
make informed decisions about which of the many com
peting options to choose, and this may include comple
mentary medicine.

A widely known example of guidelines that doctors were
and still are advised to follow are those on cholesterol
screening. The well-established evidence from randomised
controlled trials that cholesterol-lowering treatment re
duces coronary heart disease, however, does not mean that
doctors should screen cholesterol levels and apply treat
ment if cholesterol is 'high'. This is not proper evidence
based medicine. The methodological concepts of evidence
based medicine require the positive predictive value and
the number-needed-to-treat concepts being applied. It can
easily be seen from the Framingham data, grouped into
various risk groups (figure 1), that treating a 'very high'
cholesterol in a low-risk patient is less effective than treat
ing a 'normal' cholesterol in a high-risk patient.6

.; This is
also illustrated in the Sheffield tables (table 1) which are
based on the proper distinction between high risk and low
risk and not on a fallacious cholesterol cut-off level. s Low
risk individuals, healthy people, are no problem, their chol-
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Table 1. Sheffield table for primary prevention of (HD.

Men: cholesterol concentration (mmol/L).

Hypertension Yes Yes Yes Yes Yes No Yes Yes No No Yes No
Smoking Yes Yes No No Yes Yes Yes No Yes No No No
Diabetes Yes No Yes No Yes Yes No Yes No Yes No No
LVH Yes Yes Yes Yes No No No No No No No No

Age (yr)
70 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 6.0 6.5 7.7
68 5.5 5.5 5.5 5.5 5.5 5.5 5.5 55 5.6 6.4 6.9 82
66 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.7 5.9 6.8 7.3 87
64 5.5 5.5 5.5 5.5 5.5 5.5 5.5 6.1 6.3 7.3 78 93
62 5.5 5.5 5.5 5.5 5.5 5.5 5.6 6.5 6.7 7.8 8.3
58 5.5 5.5 5.5 5.5 5.5 6.1 6.5 7.4 7.7 8.9
56 5.5 5.5 5.5 5.5 5.5 6.5 70 8.0 83
54 5.5 5.5 5.5 5.5 5.9 7.0 7.5 8.6 9.0
52 5.5 5.5 5.5 5.5 6.3 7.6 8.1 9.3
50 5.5 5.5 5.5 57 6.9 8.2 8.8
48 5.5 5.5 5.5 6.2 7.5 89
46 5.5 5.5 5.5 6.8 8.2
44 5.5 5.5 5.8 7.4 9.0
38 5.5 6.8 79
36 6.0 7.6 8.8
34 6.7 8.6
32 7.6
30 8.7
Q9

Women: cholesterol concentration (mmol/L).

Hypertension Yes Yes Yes Yes Yes No Yes Yes No No Yes No
Smoking Yes No Yes Yes No Yes No Yes No Yes No No
Diabetes Yes Yes No Yes No Yes Yes No Yes No No No
LVH Yes Yes Yes No Yes No No No No No No No

Age (yr)
70 5.5 5.5 5.5 5.8 6.3 6.9 8.5 9.8
68 5.5 5.5 5.5 58 6.4 7.0 8.6 9.9
66 5.5 5.5 5.5 5.9 6.5 7.1 8.7 10.0
64 5.5 5.5 5.5 6.1 6.6 7.2 8.9
62 5.5 5.5 5.5 6.2 6.8 7.4 9.1
58 5.5 5.5 5.5 6.7 7.3 8.0 9.8
56 5.5 5.5 5.5 70 7.7 84
54 5.5 5.5 5.5 7.4 8.1 89
52 5.5 5.5 5.9 7.'9 8.7 9.4
50 5.5 5.5 6.4 8.5 9.3
48 5.5 6.0 6.9 9.3
46 5.5 6.7 7.7
44 5.5 7.5 8.6
38 80
36 97
::;35

Sheffield table for primary prevention of (HD
A patient whose value fails in the area with no entries has an estimated risk of coronary events of less than 3.0% per year
Notes on use of this table
~ Do not use for decisions on secondary prevention: patients with myocardial infarct, angina, peripheral vascular di5~3~, or symptomatic carotid disease already have high (HO risk.
- At this CHD risk (3% events per year) treatment with a statin (but not necessarily other drug classes) is justifiable.
- The value 01 cholesterol reduction at <5.5 mmol/L or age >70 years is not established.
- Use table after appropriate advice on smoking, diet, and control of systolic blood pressure to ';160 mm Hg.
. Use the average of two or more cholesterol concentrations.
- Consider Inidvidual faclors (eg. Iow high-density-lipoprotein cholesterol or bad family history), in final treatment decisions.
- The table is valid for UK, f'.Jorthern European, and North American populations - Southern European and Far Eastern populatjons have lower (HD risk in relation to the standard risk faaors.
Instructions
- Choose the table for men or women.
-Identify the correcl column for smoking, hypertension, diabetes, and left ventricular hypertrophy (LVH) by ECG.
- Indentify the row showing the age of the subject.
- Read off the cholesterol concentration at the intersection of the appropriale column and row:

If there is no entry, cholesterol need not be measured.
If there is an entry, measure serum cholesterol.
If the average cholesterol on repeated measurement is at or above the level shown, the CHO event risk is ~J.O% per year - consider treatment
The table can be used to look forward to possible need for measurement or treatment at an older age.
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60.2

esterollevels do not matter. High-risk individuals are a
problem, reduction of their cholesterol should be con
sidered even if cholesterol values are 'normal'.
The number-needed-to-treat has enormous practical con
sequences because a high number means side effects to a
high number of people. The same efficacious treatment
that is beneficial in high-risk patients, therefore, can be
come detrimental in low-risk individuals. Indeed, Davey
Smith et a1. showed in their meta-analysis, in which they
grouped studies according to the initial coronary risk of
the study population, that lowering cholesterol in high-risk
patients with established heart disease reduced overall
mortality, whereas lowering cholesterol in low-risk in
dividuals with no or only a few other risk factors increased
overall mortality. 9

Limited evidence and informed judgement in general
practice
A group of GPs that attended the 3rd DK workshop on
teaching evidence-based medicine in Oxford stress in their
report that general practitioners must incorporate the
basic methods of evidence-based medicine into their
work. III According to Lipman et a1. an expert group is, of
course, in a much better position than an individual to be
confident that it has thoroughly explored and appraised
a topic before producing evidence-based guidelines. But
it should also be said that each set of evidence-based prac
tice guidelines may, in practice, reflect only a small part
of the clinical workload that requires evidence. They iden
tified ten important characteristics and effects thought to
apply to the practice of evidence-based medicine in pri
mary care, including empowering, enabling, and encour
aging: 'Words like "empowering", "enabling", and "en
couraging" suggest that the practice of evidence-based
medicine is more than a mere technical process. We be
lieve that if general practitioners and other primary care
c1in-icians adopt this approach to clinical problem solving
there will be profound professional, cultural and even pol
itical consequences for primary care.'
Lipman et a1. then refer to the notion also formulated by
David Sackett that 'evidence-based medicine is based on
the principle of deriving structured, answerable questions
directly from the problems presented by each patient and
not just those with a problem for which evidence has been
provided by guidelines. Only when the question is clear
may the GP go on to the process of finding, appraising and
applying evidence.'

healthy is 95%; if we treat you, this chance will increase
slightly to 97%.' And we should perhaps add that long
term effects of treatment beyond this time have not been
studied.
This is how GPs should guide themselves and how 'statis
tics' make sense. The fact is, however, that general medi
cine has readily accepted guidelines based on fallacious
generalisations and exaggerations from specialist discip
lines without even seeing the problems that come with
them. 'Quality assurance' in general practice, moreover, is
often restricted to the question as to how well doctors are
compliant in following inadequate guidelines. Much
more important than the ever increasing number of guide
lines, therefore, is that every GP knows the simple dis
tinction between specificity and positive predictive value
(post-test likelihood) and between relative and absolute
risks (number-needed-to-treat concept).

This important message from these GPs as well as Sackett's
clarification about the nature of evidence-based medicine
underline the notion that for general practice (and most
medicine in general) the primary question is what evidence
we need and not what evidence we have. This is too eas
ily overlooked and perhaps also not yet quite understood
in its revolutionary consequences. This challenge for gen
eral practice appears to be such a formidable task because
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Figure 1. Framington data grouped into risk groups.

How should GPs be guided?
Evidence-based guidelines, consequently, should not sim
ply recommend treatments for a certain condition, but
rather lead to the question whether the treating doctor has
come to an appropriate understanding of the number
needed-to-treat involved and has discussed the treatment
option with the patient accordingly. Therefore, these
guidelines should read like this: 'Have you assessed the risk
difference your patient may gain from the treatment and
have you discussed whether your patient considers this re
duction to be important enough to supersede side effects
or other inconveniences?' And, of course, we should not
only tell patients about risks, but also about the chances of
staying healthy. 'Your cholesterol level would usually be
considered high. Your risk of getting a heart attack is 5 %
in the next five years and it can be reduced to 3% through
treatment. This means that the chance you will remain
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Table 2. Early detection in practice.

The general practitioners at the 6th UK workshop on
teaching evidence-based medicine found that combining
critical appraisal skills with a humane understanding of the

Guidelines should not tell doctors what to do; they should
guide doctors to ask all these questions before reaching
an informed decision about whether a treatment option
truly does more good than harm and whether it makes
sense to the patient. In our critical appraisal courses we
often see that participants become quite enthusiastic about
the new intellectual challenge of how to think about the
quality of practice and how to define it in a well thought
out manner. So-called basic sciences are perhaps the basis
for specialist medicine. The basic science for general prac
tice, however, is clinical epidemiology, the science of in
formed decision-making as well as of the construction of
clinical research relevant to practice. 12

we must learn to forget about much of what we have learnt
in our medical training. It is a platitude to say that we
have been used to treating conditions and 'pathologies' in
stead of the patient's problems. Today, however, clinical
epidemiology provides good tools to assess whether a
pathological result or finding has a positive predictive
value high enough to become important for the patient
(and not only for the doctor). It provides good tools to as
sess whether a treatment option for which we have 'good
evidence' that it works goes along with a number-needed
to-treat low enough to compete with another option which
usually works well in our practice, but for which good ex
ternal evidence is lacking. 'Quality circles' often focus on
how to improve on hypertension or diabetes management
where it seems easy to define indicators of performance.
If good screening performance is achieved this is called
'quality'. But what about the number-needed-to-treat con
cept in hypertension? 11 Do the guidelines of hypertension
and diabetes make sense to the more pragmatic reasoning
and needs of general practice? What about the predictive
value of blood pressure in the context of the pre-meas
urement risk? How many so-called hypertensives do I need
to treat to prevent one adverse event, or with what
likelihood will my patient ever experience a benefit and
what is the likelihood that he will suffer labelling effects
etc.?

patient's situation and his often unrealistic hopes seems
to be the key to effective counselling. The patient needs
to understand why a possible, expensive intervention, for
example, would not yield a true benefit. According to the
GPs, the patient's process of replacing unrealistic hopes
with a more mature acceptance of the inevitable was only
possible because the GPs themselves had understood on
the basis of their own critical appraisal skills why the treat
ment was unlikely to benefit. They did not merely tell the
patient that the guidelines did not recommend the treat
Inent. lO

General practice is about labelling effects, utility
analysis, and non-specific effects
Using a diagnostic test in general practice makes sense only
if the pre-test likelihood of the disease being confirmed is
already high. In a patient with signs of ischaemia on an
exercise ECG, for example, who is a healthy middle-aged
individual coming for a check-up, this 'pathological' result
constitutes nothing but a false positive result in well over
90% of cases. False positive labelling and its iatrogenic
consequences is a particular research problem of general
practice. Doing a test just to be on the safe side does not
provide true certainty because in such situations the post
test likelihood hardly differs from the pre-test likelihood.
General practice needs to develop reassurance practices,
which are less harmful and less costly. What difference
does it really make, for example, if the pre-test likelihood
of no disease is 99.5 % without a screening mammography
but 99.8 % with a negative screening mammography if the
test is done? 11

Mammography is also a good example to illustrate the im
portance of using the number-needed-to-treat concept in
assessing benefit. It is well known that mammography
screening can reduce breast cancer mortality, but does this
lead to a true benefit for women? In terms of absolute risks,
less than 1 in 1000 women over a period of ten years will
be the lucky one to profit from a prevented or delayed
death due to screening. Roughly ten times more often a
woman will have to face the bad luck of overdiagnosed
breast cancer, which would have remained silent without
screening. In about 15% or even 50% women have to face
the anxiety and inconvenience of a positive screening re
sult (table 2).13.14 This is about 250 to 500 times more
often than the chance of experiencing a delayed or prevent
ed breast cancer death. This perspective resembles gam
bling and the question of whether such screening consti
tutes a net benefit is not a medical one. Some people like
gambling and some women may want to use screening
mammography, but would we trust the economic profes
sion if it said that going to a casino regularly prevents and
solves the problem of poverty? Women should be proper
ly informed about what they can and have to expect and
they should be able to decide according to their own val
ues. General practice, indeed, should ask what the true
benefit of a medical intervention is before accepting
specialist guidelines; these are traditionally based on the

8.4
30

250
6300

Per prevented
cancer death

6.2
52
180

1500
39,000

Per 100,000
women-years

Effect of mammographic
screening

Prevented cancer death
Increase in overt cancer
Lengthening of disease period
Positive mammography finding
Screening mammographies

SchmidtJG.) Clin Epidemio/1990;43:215-25
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outdated concept that improving disease statIstICs is
equivalent to improving the situation of the patients con
cerned. The research that matters to GPs and their patients
is on intangible costs and quality of life aspects (utility an
alysis).

Eventually, we need to understand why clinical research
has been based on placebo-controlled trials. The placebo
controlled trial was developed to test the efficacy of
pharmacological agents (the internal validity of pharma
cological theories). As a consequence, the placebo-con
trolled trial does not evaluate treatment as it works in prac
tice. Before the era of evidence-based medicine, it was
believed that the study of pharmacological efficacy was
sufficient and patient benefit was an extrapolation from it.
In general practice, however, the entire therapeutic setting
including perhaps placebo components is what determines
the intervention effect. The big step general practice has to
take, therefore, is to dare to talk about matters such as
placebo and other non-specific effects which are said to be
'just in the head'. Pure effects are a rather unimportant re
search question. Academic centres, even if they teach evi
dence-based medicine, will continue to be so preoccupied
with what is tolerated as being 'scientific' that they will not
help general practice out of the troubles. We have to do it
ourselves by studying basic research methodology and by
using it for the very questions that arise from our particular
challenges in a complex practice environment. This is also
important because it helps us to understand what we have
been doing and what we could do for the benefit of our pa
tients in general practice. We can design pragmatic clinical
trials, for example, in which the doctor-patient relation
ship is not separated, but studied or even randomised as
aunit. 3

•
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