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Abstract Given the importance of the term ‘evidence’ in
evidence-based medicine (EBM), the meaning of this term
is evaluated, going back to the philosophical tradition and
current meaning of the terms ‘evidence’ and ‘truth’. Based
on this, current problems in the definition of evidence and
in the grading of evidence in EBM are described, taking
examples from the field of psychiatry and especially
pharmacopsychiatry. These problems underline that the use
of the term evidence in EBM is inconsistent and incon-
clusive. This should be fairly stated in all EBM-related
publications, especially in EBM-based guidelines, to avoid
severe misunderstandings in and outside the field of psy-
chiatry. Although EBM might have increased empirically
driven rational decision-making in psychiatry/medicine,
the current limitations should be carefully considered.

Keywords Truth - Evidence - Evidence-based medicine
(EBM) - Mental disorders

Introduction

Evidence-based medicine (EBM) has become a key con-
cept in modern health care [80, 86, 87] and thus also in
psychiatry. In contrast to the traditional everyday use of the
term ‘evidence’ in the sense of intuitive insight/experience,
in the context of EBM ‘evidence’ is understood as the sum
of available empirical knowledge on a particular issue.
‘Evidence’ is the key concept in EBM and indicates
whether and to what extent a statement about a certain
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issue is empirically founded. The evidence grade may have
consequences for diagnostic/therapeutic procedures, for
example in the form of guidelines or even directives [80] as
well as on health care organisation and payment. Consid-
ering all this, it has a significant influence on the health
care system [82, 89].

If the concept of ‘evidence’ is transposed to a more
philosophical diction, one could assume that it character-
ises the degree to which the respective empirical data
concur with reality or represent reality. If one follows this
philosophical diction, it seems reasonable to put the term
‘evidence’ close to the philosophical term ‘truth’. How-
ever, one has to consider a priori the limitation that this is a
concept of truth within the framework of an empirical
approach and that therefore it by no means includes all
perspectives of ‘truth’ from a philosophical point of view.

This article describes in the first part some aspects the
terms ‘truth’ and ‘evidence’ in the philosophical tradition
and how this terminological background is related to the
term evidence in EBM. The second part will investigate
how close the current concept of evidence in EBM comes
to this philosophical tradition and meaning and what, under
the aspect, the key problems of the terming of evidence are
related to the treatment of mental disorder.

Evidence and the concept of truth in philosophy
and modern philosophical theory of science

It seems reasonable to apply the concept of evidence as
used in EBM to the traditions and definitions of evidence
and truth in the traditional philosophical and modern theory
of science. For principal reasons in an article for a psy-
chiatric journal, this can be done only on a quite superficial
level and in an abbreviated way. When doing so, one soon

@ Springer



278

Eur Arch Psychiatry Clin Neurosci (2012) 262:277-289

realises that there are close links between the concepts of
evidence and truth in the context of philosophy and the
modern philosophical theory of science. Such conceptions
appeared in philosophy as early as Graeco-Roman times
and can be followed throughout the history of philosophy
within the context of different theoretical approaches and
perspectives, resulting in specific implementations. To deal
adequately with the associated problematic, one would
therefore have to provide a summary of the history of
philosophy related to this topic, which would exceed the
scope and size limitations of this article. It is important to
note that both concepts were dealt with not only in the
context of empirical scientific method but also—in par-
ticular as concerns the concept of truth—in the context of
mathematical proofs or formal logics reasoning and even in
the context of metaphysical, for example theological
approaches. These last approaches do not appear to be
relevant to the concept of evidence in EBM, for which only
the definitions of evidence and truth in the context of
empirical science are relevant, as philosophically discussed
mainly in the modern philosophical theory of empirical
sciences [71-73] in connection with the question of how
closely a scientific statement is related to the ‘reality’,
meaning how it is supported by empirical data.

In other philosophical contexts, the term evidence
describes an insight without methodical mediations [67]. In
its Latin form ‘evidenzia’, M.T. Cicero—in continuation of
an analogue conceptualisation among the stoics and epi-
cures—considers the expression analogous with clarity/
clearness. In philosophical tradition, its meaning as com-
prehension without prerequisites or as clear certainty, as
formulated by Kant, depends on pre-existing theory of
knowledge positions and is accordingly inconsistent. There
is variable use of the terminology:

1. In the evaluation of evidence either as the subjective
form of acceptance of truth (evidence as the observa-
tion of a phenomenon) or as the objective form of
establishment of truth (evidence as being shown a
phenomenon)

2. In classifications such as metaphysical, logical, psy-
chological and physical evidence, which themselves
can be subdivided into subjective or objective
evidence.

Contrary to all the above uses is the concept of discur-
sive or conceptual, that is methodically (through proof,
explanation, etc.) advancing understanding.

In its dominant meaning, the concept of evidence rep-
resents a truth criterion for the ‘first’ propositions of a
theory, the so-called axioms. From a methodological view,
in this context an indication of evidence replaces an
explanation of (‘deductive’ and no longer explainable)
initial propositions as demanded already by Aristoteles.
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R. Descartes in particular makes the concept of evidence
relevant to knowledge theory in a more general sense.
Contrary to the primacy of discursive (logical) procedures,
evidence is labelled according to the terminology of con-
cepts of intuition and of clear and distinct opinion. Ideally,
chains of evidence should replace chains of logical, inde-
pendent propositions.

In theoretical reasoning contexts, the problems of a
methodically proven concept of evidence are linked—just
as is the case with the concept of intuition—to a control-
lable reference to evidence or to the requirement to dif-
ferentiate between evidence and apparent evidence. In the
particular modern analytical theory of science, for exam-
ple, Stegmiiller referred to this issue [93]. Evidence is used
at all times as a postulate for recognising parts of an
argument and, in the form of fabricated approval, taken as
given. In this respect, evidence either becomes apparent or
remains absent but cannot be proven as such. Evidence thus
belongs to the pragmatic constituents of every argumen-
tation and understanding. This short review of the philo-
sophical tradition and current philosophical concepts of
evidence already offers a basis for understanding that the
current use of the term evidence is far away from the tra-
dition and current use of this term in philosophy. The use in
everyday’s common language and clinical thinking is
apparently much closer to the true philosophical termi-
nology. Probably, the term truth in its philosophical use
might come closer to the concept of evidence in EBM.

The concept of truth is much more complex than the
concept of evidence, both in philosophical traditions and in
current philosophy [68]. In its use in everyday and aca-
demic language, the concept of truth means as much as
correctness or validity, while philosophical usage knows a
wealth of terminological definitions that delineate ‘true’
from ‘correct’ and ‘valid’ but also from other terms with
similar meanings. Generally speaking, truth is related to
knowledge but is normally understood to be limited to
theoretical knowledge and learning. Whereby or where and
when knowledge is gained is a question of the tools and
contexts. One should speak of truth, as distinguished from
taken-to-be-true or being convinced, only in relation to
such tools that let apparent knowledge be differentiated
from genuine (also ‘true’, ‘real’) knowledge. The everyday
use of the term ‘truth’ is thus abandoned in favour of a
philosophical-reflecting usage without already making
decisions for or against a specific theory of truth. Espe-
cially in the modern philosophical theory of science, the
term truth is predominantly related to the question of how
closely a scientific statement/hypothesis is supported by
empirical data [15, 16, 93]. Based on this, it seems obvious
that the current use of the term evidence in EBM comes
much closer to this philosophical meaning of truth than, as
already stated before, to the philosophical meaning of
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evidence. Even more, the principal question to be answered
is whether the use of the term evidence comes close to the
philosophical use of the term truth.

Without going into the highly complex history of the
truth concept and of truth theories in philosophy, just a few
important aspects will be presented here. Kant introduced
important differentiations concerning the type of truth of a
judgment that went beyond the characteristic distinction
typical for Descartes and Leibniz between ‘contingent
truths’ or ‘factual truth’ and ‘necessary truths’ or ‘sensible
truths’. This distinction, which relates to the modality of a
judgment, makes use of the type of reasoning used to
explain the validity of a judgment, that is it makes use of
the way words are used to articulate the research proce-
dures applied to judge the truth or falsity of a representa-
tional statement. Word usage plays a communicative role,
for example as statements about observations of visual
perceptions (factual truths) or as statements about analyti-
cal coherences concerning conceptual analyses (sensible
truths). Kant replaces this distinction with the distinction—
still in use today although referred to in different terms—
between ‘material’ and ‘formal’ truths. In modern logic,
‘material’ and ‘formal’ truths are differentiated from
statements such that in the material case truth depends on
the components of a statement while in the ‘formal’ case
truth in the sense of freedom from contradiction can only
be determined through purely logical operations. Further-
more, Kant distinguishes between ‘analytically true’ and
‘synthetically true’ judgments according to the criterion of
whether they are true on the basis of the words used in the
judgment and are thus a priori (e.g. purely rational con-
structions in arithmetic or geometry; a priori truths) or
whether they require additional experience of meaning and
reasoning, that is empirical experiments (a posterior
truths). In the Leibniz classification, Kant’s synthetic
a priori true judgments belong to the ‘sensible truths’,
while in modern analytical scientific theory—unlike the
constructive scientific theory that is close to Kant’s
understanding—they are reconstructed as hypothetical
truths, namely as propositions of axiomatic theories whose
axioms are always merely assumptions.

In the different truth theories, which were formulated in
modern times but refer to historically pre-existing propo-
sitions, during the discussion about different truth criteria
for the substantiation of truth, one of these criteria is
generally chosen as a standard for a definition of truth that
leads to a concept of truth. The coherence theory of truth,
developed from formal logic, plays an important role in
this context. This theory assumes that coherence require-
ment ‘A’ is true if and only if ‘A’ consistently coheres both
conceptually and logically and in addition can be embed-
ded in a comprehensive system of propositions in collo-
quial and scientific language structures. Tarski [94], who

worked intensively on the definition of truth in the context
of formal language, gives the following concrete example:
‘Snow is white’ is true if and only if ‘Snow is white’. This
concept of truth developed from formal logical language
was then extended to natural languages in terms of a
pragmatic theory of truth that is oriented towards the
consensus requirement: ‘A’ is true if and only if every
expert and willing person could have agreed.

Popper introduced the concept of ‘truthlikeness’, also
known as ‘approximate truth’, into scientific theory as a
measure of the agreement of a hypothesis or theory with
truth [69, 84]. In this way, Popper wanted to combine the
fundamental ideas of his scientific realism—whereby sci-
ence is the search for truth—with those of his falsifiability
concept, which proposed that the theories which are actu-
ally at the disposal of a research community and can be
accepted only hypothetically can in principle always be
false. Popper’s idea was to explain scientific progress and
rational choice of theories in a non-inductive way as an
enlargement of the truthlikeness of theories that replace
each other, that is as getting closer to truth.

Despite being etymologically related in many lan-
guages, the objective concept of truthlikeness has to be
strictly distinguished from the ‘epistemic’ concept of truth
(certainty, reliability, inductive support) of a theory or
empirical proposition. The respective differentiations were
already made by Locke. According to Popper, scientific
theories should have as much empirical content as possible.
This content results from a large number of possible
empirical counterexamples and corresponds with a high
explanatory power and information content of the theory
[84]. As a consequence, such a theory cannot be expected
a priori to be valid; the a priori probability of its validity is
low. The concept of truthlikeness should combine a mea-
sure for the degree of correspondence with the truth with a
measure of the empirical content. Popper sees the regula-
tive ideal of scientific research in maximum truthlikeness.
He defines the logical content of a hypothesis or theory ‘A’
as the class of its logical consequences in terms of the
empirical content. Its ‘truth content’ lies in the class of its
true consequences, and its ‘falsity content’ lies in the class
of its false consequences. It seems obvious that this
philosophical approach comes very close to the current
meaning of evidence in EBM. This seems to be the fact
also for the following correspondence theory of truth.

The correspondence, or adequacy, theory of truth was
the truth theory that dominated philosophy for long periods
in the past and is still of relevance in the modern philo-
sophical theory of science [93]. This theory assumes that
truth is the correspondence between cognitive beliefs/
hypotheses and reality. As a matter of principle, this theory
understands truth to be a relation between two reference
points. Descriptions such as agreement, equivalency,
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adequacy, concurrence, etc. are needed to describe this
relation. The corresponding relations are also defined dif-
ferently: to think/to be, subject/object, consciousness/world,
knowledge/reality, language/world, claim/fact, etc. Many
philosophical problems arise from the correspondence the-
ory; these were widely discussed particularly at the turn of
the 20th century, resulting in the development of alternative
theories of truth. Problems arise in determining the ‘truth-
bearer’. What are the objects or entities that should corre-
spond with the facts or reality and that we call true in this
context? On the other hand, the question of the ‘truthmaker’
arises, that is what do propositions have to agree with in order
to be true? Although correspondence theory supporters
mainly agree that truthmakers are ‘facts’, they disagree as to
what ‘facts’ actually are. This discussion underlines that
philosophical thinking is a continuous questioning which
probably never comes to a satisfying end. Without neglecting
the principal need for such a thorough reflexion to the frame
of this article, it is probably necessary to understand that the
correspondence/adequacy theory of truth and the concept of
truthlikeness seem to be of great value in relation to the
definition of evidence in EBM.

According to the aims of empirical science, both truth
theories/concepts try to relate a scientific statement to the
empirical experience, excluding this solely logical or
metaphysical deduction/conclusion. Truth is related to the
observable world, and it is important to find out by which
methods we can make the adequate observation to answer
the question what kind of observations are able to support a
statement/hypothesis.

Another more principal philosophical question related to
this is whether this whole process of developing a hypoth-
esis/theory is primarily and only inductive, that means
started by observations and based on this develop a
hypothesis which than is confirmed by further observa-
tions or whether in contrast to this like Popper suggests a
hypothesis can only be falsified but never confirmed by
observations [71]. From an EBM point of view, both posi-
tions seem to be principally acceptable. However, the evi-
dence definition of EBM is obviously closer to the naive
inductive approach (inductive realism) than to the falsifi-
cation theory (empirical approach) by Popper. Neverthe-
less, Popper’s concept of ‘truthlikeness’ seems to come
close to the evidence grading in EBM, at least in a relatively
naive conceptualisation that does not follow the compli-
cated philosophical constructions defined by Popper.

The problems of the principal concept of evidence
in EBM

In EBM, evidence is the result of a critical appraisal of
(published) results of scientific studies. The evidence can
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relate to various areas, such as diagnostics or therapy, for
example. According to the codex of EBM, the complex
medical knowledge on a certain area is processed and
summarised in meta-analyses, systematic reviews, etc., and
then the evidence-based findings are translated into rec-
ommendations or treatment guidelines approved by spec-
ialised committees [2, 18, 19, 37, 47, 49, 63]. A physician
should follow these evidence-based recommendations
when making diagnostic or therapeutic decisions. This
should make clinical care better empirically founded or
more rational [24]. As little room as possible should be left
for subjective discretion of the physician.

In EBM, the most decisive level of scientifically proven
evidence—as far as therapeutic aspects are concerned—
constitutes randomised, control-group studies. The knowl-
edge obtained from single cases or the cumulation of such
cases representing the lowest level of evidence is only
relevant as a supplement to such studies or as a substitute if
empirical studies of a higher methodological level are
lacking. This view agrees with the principal methodologi-
cal understanding of empirical research [78] but is also
judged critically, in part because of the limitations it places
on study methods and the associated negative conse-
quences for patient selection and validity in everyday care
situations [77]. These problems can be briefly characterised
with the poles of internal validity/poor generalisability
versus external validity/good generalisability. This dis-
cussion shows that the different study methods only deal
with excerpts of reality and do not represent the full reality;
the differences of studies can lead to different results [92].

Generally, in randomised, controlled, phase I1I studies in
psychiatry, as a rule only about 10% of the patients can be
recruited who would in principle be suitable for the study
[13, 17, 57, 85]. The recruited patients are selected
according to various selection criteria to enter a study (e.g.
exclusion of comorbidity, older patients and patients at
greater risk), and they are therefore not even representative
of the sample of patients with the diagnosis of interest at
the respective treatment centre, let alone of the whole
group of patients with this diagnosis. The more study-
related criteria interfere with patients, the greater the
problem of selection. Placebo control is especially prob-
lematic in this respect and leads to a particularly high
degree of selection. One thinks for example of placebo-
controlled studies in patients with mania, which include
only those patients who have relatively mild manic symp-
toms. The same applies to placebo-controlled depression
studies in which, for example, patients with severe
depressive symptoms or suicidality, or both, are mostly not
included.

To avoid the consequence that by favouring study types
with too little generalisability EBM will lose touch with
clinical reality, other empirical research approaches should
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be given greater consideration. A medication that has been
evaluated in placebo-controlled studies, with the associated
selection problems described above, should be tested in
addition in studies with less restrictive methodology, for
example randomised, control-group studies versus a stan-
dard drug, non-interventive studies, etc., and the results
should at least show a tendency to be consistent. In recent
years the principal problems related to these methodolog-
ical problems have been discussed especially in the context
of so-called real-world studies or ‘effectiveness studies’.
Although these studies might have advantages because
they can include patients a less restrictive ways, it is obvious
that at the same time they have lots of methodological
problems and come therefore by no means closer to the
‘truth’ than the classical efficacy studies [75, 78].

It should be noted that traditionally demands have been
made that the clinical evaluation of a psychopharmaca
should follow a phase model that includes various meth-
odological levels of empirical research and approaches of
different methodological stringency. This means that the
results of methodologically restrictive randomised control-
group studies (RCTs) of phase III studies have to be sup-
plemented with efficacy and particularly tolerability evi-
dence from phase IV studies, which are more closely
oriented towards routine care [58, 91]. For the purposes of
this phase model of clinical/pharmacological evaluation,
the evidence of each testing phase would be viewed as part
of the complementary overall evidence [26, 53]. This view
is no longer recognisable in evidence grading criteria
applied to guidelines because evidence is rated according
to the methodologically most demanding study design for
the respective therapy (e.g. placebo-controlled studies or
randomised control-group studies without placebo arm).
There it is not determined whether consistent results from
less restrictive study types, which have better generalis-
ability, are also available. An evidence rating that is more
relevant to clinical reality should assess whether both
studies with high internal validity and low external validity
(e.g. randomised control-group studies) and studies with
high external validity and low internal validity (e.g. ran-
domised ‘real-world’ studies, observational studies) are
available and in principle have the same results [80].

These principal methodological considerations demon-
strate that the principal concept of evidence in EBM might
be related to the concepts of ‘truth’ in the modern philos-
ophy of empirical science in the sense of how far is a
statement/hypothesis supported by empirical data. It is
difficult to understand why EBM prefers the term ‘evi-
dence’ to the term ‘truth’, although the term ‘evidence’ in
the philosophical as well as in the everyday terminology
has another meaning (see above). Did the founders of
evidence try to avoid the extremely challenging concept of
‘truth’? This might be a reason, especially if one considers

that in contrast to the sophisticated discussions on how to
determine truth or how to come close to the idea of truth,
the EBM practises a rather naive approach, without dis-
cussing the different methodological aspects and their
different consequences (e.g. study designs).

The point that ‘reality’ (‘truth’) is only depict prioritis-
ing the design type with high internal but low external
validity, while devaluating design with high external and
low internal validity is insofar a principal problem from a
philosophical standpoint, because due to this a compre-
hensive and complementary view of the reality is not
generated.

Basic considerations on evidence, evidence criteria
and evidence grading

In view of EBM, the two most important approaches to
determine evidence [50] are systematic reviews and meta-
analyses. Systematic reviews use a narrative form to give a
critical presentation and qualitative evaluation of the
studies available on a certain question. The advantages and
disadvantages of individual studies are argumentatively
weighed up against one another, and a result of the studies
as a whole is presented qualitatively (x has better efficacy
than placebo or has the same efficacy as an active drug).
This strategy is applied by regulatory authorities, for
example, to assess the efficacy of medications; the result of
the assessment is an evaluation of whether the new com-
pound has better efficacy than placebo or the same efficacy
as a standard treatment. This procedure was used in a
modified form to develop some guidelines (e.g. by the
World Federation of Biological Psychiatry [8, 11]). For the
purposes of EBM, systematic reviews have to fulfil high
methodological demands with respect to the completeness
and critical evaluation of the studies involved and therefore
go beyond other reviews that do not follow such strict
requirements.

Meta-analyses quantitatively combine the results of
studies performed on a certain question and classed as
being methodologically adequate. They calculate an effect
size that expresses the quantitative difference between two
comparative substances (e.g. placebo vs. active drug,
medication A vs. medication B). A comparison of effect
sizes would principally require that the studies have been
drawn from the same population. However, this require-
ment is fulfilled only approximately at best, if at all, since
the different studies to be combined have different designs
and for the most part different framework conditions (e.g.
with respect to setting variables, inclusion and exclusion
criteria of patients, pre-treatment, concomitant medica-
tion). This often leads to comparing apples and oranges,
without the necessary differentiation between different
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studies and their respective specific conditions. For
example, it would not be meaningful at all to combine in
one meta-analysis the results from phase III and phase IV
studies to determine the relevance of related confounders.
Often applied sensitivity analyses cannot solve this prob-
lem in a sufficient way.

The results of meta-analyses are gaining increasing
importance in the development of EBM-based guidelines
[26] and textbooks, perhaps because a quantitative sum-
mary of results in effect sizes is easier to convey than the
differentiating, qualitative conclusions reached by sys-
tematic reviews. Indeed, in comparison with systematic
reviews meta-analyses do have the advantage that they can
condense the results to quantitative parameters (effect
sizes), while reviews only draw somewhat complicated
qualitative conclusions. Nevertheless, meta-analyses can-
not replace systematic reviews in their narrative form,
which have the advantage that they can consider in a dif-
ferentiated manner the special characteristics of individual
studies with respect to study design, patient selection, drug
dosing, etc. and can come to more cautiously phrased
conclusions. Precisely, this detailed analysis requires a
high degree of clinical-psychopharmacological expertise
and a detailed presentation, both of which are not always
apparent in the often relatively brief systematic reviews
introducing a meta-analysis. Both procedures should be
viewed as complementary. There is no justification for
giving meta-analyses priority over comprehensive narrative
systematic reviews. The numerical value of an effect size,
which appears so clear and meaningful, is full of ambi-
guities resulting from fundamental methodological prob-
lems of meta-analyses [56, 61]. The apparently so
convenient and illustrative value of an effect size can be
interpreted only too easily in a naively simplifying or
purposely tendentious way because the complex con-
glomerate of clinical data on which the analyses are based
are no longer evident. Over-interpretations of effect sizes
or other global statistical measures as the final relevant
decision criterion, as can often be read nowadays, are
inappropriate in view of different fundamental problems of
meta-analyses and have to be critically questioned in every
case.

Taking the recent meta-analysis on the effect size of
modern antidepressants in comparison with placebo as an
example, one can easily demonstrate that only based on
different statistical methods of meta-analysis the placebo—
verum difference as well as the effect sizes can change in a
relevant way, although the analyses were based on the
same data set [32, 45, 51, 76]. Another example is the fact
that the exclusion of only one single study for whatever
reason can change the effect size or similar global/abstract
measures in a significant way. Due to this too global/
abstract approach in the meta-analytic methodologies,
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apparently the difference of two groups of compounds with
the same indication, like the differences between FGAs and
SGAs, is described with inconsistent results in different
meta-analysis [27, 35, 55]. Similarly, contrasting results of
meta-analysis can be found in answering the question
whether tricyclic antidepressants or dual action antide-
pressants can have superior efficacy compared to SSRIs
[10, 22, 81].

Having correctly appraised evidence as not being defin-
able in an absolute sense but as being a relative concept,
EBM introduced the concept of grading evidence. Evidence
grading is based among other things on the assumption that
for methodological reasons the use of certain study designs
leads to results that are more likely to be reliable (see
above). This corresponds with the rules of empirical
research methodology [14, 29, 74, 78]. According to these
rules, randomised control-group studies have more value
than non-randomised or uncontrolled studies and so on.

It must be stressed that, even more than when defining
evidence, evidence grading is not a trivial process in which
the empirical data level is transposed 1:1 but consists of
processes that are full of problems and that far exceed the
data level [3, 60]. This is already true for evidence grading
but significantly more so for recommendation grading [42].
Because of the problematic of recommendation grading,
some guidelines, for example the most recent NICE
schizophrenia guidelines, do without a recommendation
grading [83].

These considerations underline that again that EBM has
in contrast to the sophisticated philosophical consideration
to determine the truth following a rather naive way of
describing the reality, that is the truth, by summarising the
empirical data. Methodologically spoken is this rather
monistic with its preferences for statistical meta-analysis
instead of opening the view as far as possible also to other
complimentary approaches to summarise the observational
data, like the qualitative review. The chance to find a better
description of the ‘reality’ (the °‘truth’) by comparing
results of both approaches in an open way is insofar totally
neglected. In this context, also the rather naive interpreta-
tion of the results of a statistical meta-analysis as if one
meta-analysis could determine the ‘real/true’ results is far
away from understanding that meta-analysis as such are
associated with a lot of methodological problems and can
therefore by far not determine ‘truth’ per se. Even meta-
analysis based on the identical data set can come to dif-
ferent results. This relativity of the results of meta-analysis
should be taken into account much more frequently.

The evidence grading has some similarity with the
philosophical concept of truthlikeness. However, all the
problems mentioned in the previous paragraph regarding
evidence determination in general are consecutively rele-
vant to evidence grading.
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Differences in evidence criteria and evidence grading

The set of criteria for the different levels of evidence,
which appears to be clearly formulated, is de facto full of
risks of inconsistency and does not correspond by far with
an operational definition. This becomes clear when one
focuses on the respective details, for which there is no
space here. The reader is referred to publications that deal
with this problem in detail [6, 80].

The principle problem is that there is no uniform,
internationally accepted definition of evidence and the
derived evidence levels, even though the term ‘evidence
level’ suggests that the definition is unambiguous. Thus,
the choice of evidence criteria or evidence levels alone
results in very different outcomes for the respective issue.
A random selection of some concrete examples, as pre-
sented in Maier and Moller (2010), makes this clear.

As described before, EBM as a whole and many dif-
ferent guidelines prefer to base evidence on randomised
controlled trials (RCTs), neglecting other methodological
approaches. It is unclear whether results of placebo-con-
trolled trials have priority over non-placebo-controlled
trials, which would make sense as regards the rules of
empirical research in psychopharmacotherapy and would
correspond with the demands of regulatory authorities’
[78]. The criterion of testing under double-blind conditions
is also usually not viewed in a discriminatory way (see
below), which has severe consequences. A particularly
contentious point is whether the results of important,
methodologically outstanding single studies have priority
over the results of meta-analyses of all studies related to a
specific issue [6, 23, 80]. Most guidelines prefer results
from meta-analyses alone or together with results from
single studies. Narrative systematic reviews do not appear
to play a role in the evidence grading of guidelines, or at
least they are not listed in most evidence gradings,
although they would deliver important complementary
aspects to the statements of meta-analyses. This underlines
that the term evidence has not a clearly defined meaning
but is filled with different contents. The most common
definition is based on the results of RCTs. But especially
for evidence grading, further differentiation in terms of
methodology would be necessary (see below). Currently,
for example evidence level A or I, respectively, could have
different meanings in different guidelines or other EBM
contexts, from the relevance of evidence and evidence
grading in terms of health care, but also allocation of
finances and other resources in health care raise severe
concerns. Such a volatile definition of evidence is far away
from all sophisticated approaches in modern philosophy to
determine truth and to access truthlikeness. Due to these
limitations of defining evidence and evidence grading,
which are not discussed in the contexts of the different

guidelines and because most guidelines use arbitrary defi-
nitions in a way that readers get the impression that this is
the only or even best way to define evidence, EBM cur-
rently is in the problematic condition that a lot of incon-
sistent definitions of evidence confuse the users. This is
even a risk situation because, for example, health politi-
cians could be pushed into the direction to make wrong
decisions, focussing only on one aspect/definition of evi-
dence. Apparently, there are different evidence/truths on
the same issue, only due to different definitions of
evidence.

Meta-analytic results versus results of excellent single
studies as the basis for the highest level of evidence

Most guidelines define the highest level of evidence by
using meta-analyses of RCTs (see above). The prioritisa-
tion of meta-analyses is not as unproblematic as it initially
appears to be [46, 50, 56, 62, 70, 80].

The basic requirement for performing a meta-analysis
and also for the later use of its results is methodological
stringency. This is true for the systematic search for studies
to be included, for the evaluation of their methods and
especially for the clinical evaluation of possible heteroge-
neity. Especially the different methods of performing meta-
analysis and their relevance for the results have to be
considered. When developing guidelines, care should be
taken when considering meta-analyses of only small RCTs
or of RCTs of poor methodological quality and also with
respect to the uncritical use and transposition of results of
meta-analyses, for example information relating to effect
sizes or numbers-needed-to-treat. Especially the results of
different meta-analysis on the same issue, reaching
inconsistent or even contradicting results, are critical.

It is important to emphasise that the large regulatory
authorities such as the North American FDA and European
EMEA do not recognise meta-analyses as the primary basis
for deciding whether to approve a drug. They base their
decisions on the methodological rules of the experimental
testing of hypotheses: The results of methodologically
adequate clinical trials (in particular phase III studies,
mostly placebo-controlled studies) are considered under
the aspect whether the hypothesis of efficacy and tolera-
bility is supported by the results of several studies (con-
firmation or not falsification). The resulting conflicts with
the meta-analytical EBM approach are predictable: in an
extreme case, an approved substance can be classified on
the basis of meta-analyses as lacking efficacy in the context
of EBM because—in contrast to the situation with the
regulatory submission—not only pivotal phase III studies
are evaluated but also other studies with different objec-
tives that were often not primarily performed to prove
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efficacy, and vice versa. To put it differently, an EBM with
treatment recommendations/guidelines that view meta-
analytical results as the highest level of evidence may
reach results that are different from and perhaps even
contradict those of the regulatory authorities, because a
different decision-making logic is being followed.

An example of this is the situation of lamotrigine in the
treatment of acute bipolar depression. Lamotrigine was
licensed for relapse prevention of bipolar disorder based on
sufficient data [12], but not for treatment of acute bipolar
depression because most placebo-controlled studies were
negative; however, a positive result, even showing only
a low effect size, in the meta-analysis by Geddes and
co-workers [34] could lead to a positive evidence grading,
probably if the low effect size is not taken as a criterion
against the highest evidence grading. But this would con-
firm two separate aspects: The size of the effect on the one
side and the way efficacy is proven as evident. There is
principally the possibility that a high effect size is proven
with a low level of evidence and a low effect size with a
high level of evidence.

The treatment guidelines of the World Federation of
Biological Psychiatry [5, 6, 8, 9, 11, 30, 31, 38—41] relate
to a different system of grading evidence. The crucial
difference from the evidence criteria of many other
guidelines is that the highest level of evidence is not based
on the results of meta-analyses but on the results of
important and methodologically outstanding and adequate
single studies [79]. In this respect, the set of criteria for
evidence principally corresponds with the approach of the
regulatory authorities.

Again this specific aspect underlines that evidence and
evidence grading is apparently distinct from ‘truth’ or
‘reality’. There are apparently different evidence/truths.
This has become more and more of a problem in countries
where apart from the drug authority there exist also an
EBM institute, for example such as the NICE (National
Institute of Clinical Excellence) in the UK. A consequence
of these two institutions can be that medications, for which
the national or European drug authority, the EMA (Euro-
pean Medical Agency), found evidence in the above-
mentioned sense and therefore licensed the medication, are
finally taken out from the reimbursement in the context of
the governmental health care system based on the ‘evi-
dence’ judgement of NICE following an EBM meta-ana-
lytical approach. This is of course confusing and far from
being rational. But these two ways of determining evidence
are principally rational however, following a different
logic. For the health of the health care system, it would be
better to find a way out of this dilemma of ‘two truths’.

It is extremely important to achieve an internationally
uniform grading of evidence, although this will not be easy
in view of the problems described above. International
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working groups of methodologists, for example GRADE,
are endeavouring to achieve a standardised evidence
grading [3]. It would be meaningful to take into account in
this context not only statistical meta-analysis as methodo-
logical background but also the focus on single studies.

Placebo-controlled studies versus studies
with a standard drug control as a requirement
for the highest level of evidence

Some guidelines, such as the WFSBP guidelines, demand
placebo-controlled studies as a prerequisite for the highest
level of evidence. In other guidelines, such as the APA
Practice Guidelines [1], other randomised, controlled
treatment studies (in particular randomised, control-group
comparisons of a new substance with a standard drug) are
sufficient, and often do not even have to be double blind,
for example. The APA Practice Guidelines differentiate
only minimally between evidence from randomised, dou-
ble-blind, control-group studies—which result in the
evidence level [A]—and evidence from non-blinded con-
trol-group studies—which result in the evidence level [A-].
If studies in which a study drug was tested against placebo
are combined in the highest class of evidence with studies
in which it was tested against a standard drug, perhaps even
without a differentiation being made between blinded and
non-blinded studies, it means that study types of different
validity are being put on a par with each other. This is not
meaningful: it is known that at least in several psychiatric
indications, for example depression, studies without a
placebo control do not allow valid conclusions to be drawn
because of immanent method problems (internal validity).
For this reason, the large international regulatory authori-
ties (e.g. FDA, EMEA) demand placebo-controlled studies
[4, 33, 78].

On the other hand, a too one-sided and extensive over-
emphasis of the relevance of placebo-controlled studies is
not desirable. Although such studies are essential for
proving efficacy in many indications, there is often no
guarantee that such study results can be generalised to
routine clinical care settings (problem of internal versus
external validity). It is known that placebo-controlled
studies of new psychoactive drugs performed for regulatory
purposes have the problem that they are particularly far
distanced from routine clinical care and thus have to be
understood rather as ‘proof of concept’ studies. To avoid
these dilemmas, it would be better to establish evidence
grading, which carefully takes into account the different
methodological characteristics of studies, giving the high-
est evidence grade to the results of the most sophisticated
study approach. However, on the other side, also the out-
come of less restrictive ‘real-world’ studies should be taken
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into account to avoid regulations primarily based on
extremely selective samples.

Principal differences in grading evidence
in psychopharmacotherapy and psychotherapy

This article cannot examine the fundamental problems of
efficacy research in psychiatry [74, 90], but only problems
that arise when effect sizes or evidence evaluations from
psychotherapy research are directly compared with effect
sizes or evidence evaluations from clinical psychophar-
macology [7, 36, 44, 52, 54, 59, 95].

Now that effect sizes are increasingly being calculated
and evidence grading introduced to depict the empirical
evaluation of psychotherapy/psychosocial therapy, the
possibility exists in principle to compare these parameters
with the evidence parameters from the area of psycho-
pharmacotherapy. However, this carries the risk that effect
sizes or evidence ratings based on different methods of
therapy evaluation will be compared with each other,
which is meaningless. A psychotherapeutic method X
would probably be assigned the highest evidence level for
treating depression, in certain guidelines can reach the
highest level of evidence only on the basis of double-blind,
randomised and perhaps placebo-controlled studies,
although it was tested ‘only’ in an unblinded randomised
control group and this is associated with the problem that it
is difficult to establish placebo control conditions. Of
course, this is a principal limitation of experimental ther-
apy evaluation in psychotherapy and nobody can be
blamed for this [43]. However, it is important to take this
into account regarding antidepressant in certain guidelines.

Even taking out the condition placebo-controlled design
and rely only on double-blind comparisons of the two active
treatment conditions, the consequence is the same: Drug
treatment can be evaluated in such a way, while psycho-
therapy mostly is not elevated following these stringent
conditions, with the exception that some psychotherapy
studies tried to come closer to this methodological idea by
using blinded raters, which is of course also far away from
real double-blind conditions. Quite often in psychotherapy
research instead of randomised parallel group conditions,
the waiting group approach was used as a surrogate of the
parallel group design, which probably increased effect sizes
in a significant way [6]. This argumentation was based on
single studies and the related evidence grading but of course
it is similar for the methodological evidence grading. The
different methodological basis for evidence grading in
psychotherapy and psychopharmacology implies that such a
direct equivalence is impossible.

Insofar, the recently published German national
depression guideline is totally misleading when it states

that the level of evidence is equal to psychotherapy as well
as to treatment with antidepressants [28]. To avoid such
confusion, it would be necessary to develop a uniform
evidence grading system for all therapy procedures in
psychiatry, taking all design methodologies into account.
Psychotherapeutic procedures per se could not achieve the
highest level of evidence in such an evidence system
because of the specially restrictive conditions of the eval-
uation methods used, in which for example placebo con-
trols are difficult to realise and double-blind conditions are
impossible.

This applies even more to psychosocial procedures
which, because of immanent characteristics, usually cannot
even fulfil the requirements of randomised, blinded, con-
trol-group studies but apply methodologically less restric-
tive evaluation procedures. In particular in the area of
psychiatric care research, there is only limited evidence
even below this threshold [48]. It ranges from missing
studies on supported housing [21], three studies on day
centres [20], nine studies on acute psychiatric day clinic
treatment [64], ten studies on intensive (or clinical) case
management [65] to 18 studies on supported employment
[25] and 20 studies on assertive community treatment [66].

Different evidence grading systems in different fields of
psychiatry should be avoided. Different kinds of ‘truths’
are confusing for doctors, patients and health care pro-
viders, health care payers, etc. To obtain this should be
seen as a principal rule of empirical research and beyond
this as a principal rule of fairness and transparency for all
parties concerned in the system.

Conclusions

Based on a review of the definition of the terms ‘evidence’
and ‘truth’ in the history of philosophy and the current
philosophy of science leads the reconstruction is made that
apparently the definition of ‘evidence’ in EBM is much
more closer to the meaning of ‘truth’ in modern philosophy
of science than to the philosophical term evidence. How-
ever, it was apparently avoided to use this more adequate
term in the context of EBM, because it was probably seen
as too demanding and prestigious and probably also too
much loaded by philosophical expectations. Given the
importance and relevant consequences the statement of
‘evidence’ and ‘evidence grading’ has in EBM, it would
have been adequate to use the prestigious term ‘truth’ to
underline, that we are talking about a high ideal.

The use of the term ‘evidence’ and especially the defi-
nition and grading of evidence in EBM is currently far
away from this ideal. There are huge inconsistencies in
defining evidence and in grading evidence. The monistic
approach of EBM to assess evidence in a specific field
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based primarily on meta-analytic condensation of empirical
results leads to a one-sided view on methodological level
and does not take into account the principal pitfalls and the
different results of meta-analyses on the same issue. Also
the priorisation of RCT results leads to a narrowed per-
spective which does not take into account other approaches
to assess ‘reality’ in a complimentary way. Several exam-
ples of this primarily taken from the field of pharmacop-
sychiatry were presented to avoid only abstract discussion
of the topic. Although insofar this paper is primarily
focussing on psychiatry, the general problems of EBM
described here are also relevant to other fields of medicine.

In short, to return to philosophical diction, in EBM the
concept of evidence is currently a long way from being
equivalent to a concept of truth. This critical aspect should
be given greater consideration because of the central role it
plays in EBM, among other things in the distribution of
resources in health care systems, and because the supposed
rationality thus achieved can turn into rationing. This should
be also clearly described in all EBM-related publications,
especially in guidelines and textbooks communicating EBM
gradings, to avoid misunderstandings especially by people
from outside the field like among others health care providers
and health care politicians.

Finally, it should be demanded that all data from clinical
trials need, for a detailed understanding and interpretation,
the knowledge of clinically experienced physicians, in the
field covered in this paper, for example clinical psychiatrists
and clinical psychopharmacologists. They are not abstract
figures that can be aggregated and interpreted solely by
statisticians or health economists and their co-workers.
Therefore, many publications on meta-analyses raise criti-
cal questions, although they might be sound from the sta-
tistical methodology. In this context, the famous sentence of
one of the founders of EBM should be remembered every
day: ‘Evidence based medicine is the conscientious, explicit
and judicious use of current best evidence in making deci-
sions about the care of individual patients. The practice of
evidence based medicine means integrating individual
clinical expertise with the best available external clinical
evidence from systematic research’ [88].
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