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Letter

Evidence Ranking
Needs to Reflect
Causality
Anne-Christine Mupepele1,2,*
and Carsten F. Dormann3
In the article ‘Evidence types and trends
in tropical forest conservation literature’, Burivalova et al. [1] present a classification of evidence and perform a
literature review to assess whether the
evidence in tropical forest conservation
has changed over time. We argue that
the evidence types presented by Burivalova et al. do not result in studies
being classified according to their
evidence, and their review does not
conform to established criteria in evidence-based practice.
Evidence-based practice was originally
introduced to improve health care outcomes by using the best available scientific evidence. From there, it spread
to other disciplines, including conservation [2,3]. Fundamental to evidence-based practice is a hierarchy of
study designs based on their strength
to establish causality between an intervention and a measured effect [4,5].
Experience and correlation from unreplicated case–control studies and
case reports simply provide less reliable evidence than replicated and
randomised case–control experiments
(RCT). This was also shown by simulating the predictive power of several
study designs, including RCTs and uncontrolled case reports [6]. Burivalova
et al. provide a classification of evidence types, distinguishing according
to ‘methodological rigor’, and hence
implicitly rely on the idea of evidence
hierarchies. They broadly draw on ex-
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isting evidence types and hierarchies
(e.g., [5]). However, their evidence
types do not respect differences in
the capacity of studies to establish
causality.
For example, Burivalova et al. distinguish two types of case–control studies.
Both measure control and impact either
by spatial (two different sites) or temporal (in a before–after design) separation
and neither requires replication. They
differ in so far as case–control II, but
not case–control I, is meant to account
for confounding variables. Accounting
for confounding variables is crucial to
elucidate causal relationships, but
simply impossible when only one case
and one control site are available, as
allowed by Burivalova et al. Causality
can be ascertained neither in unreplicated nor in confounded case–control
studies. Quasi-experimental studies,
(i.e., nonrandomised pre-post-intervention studies [7]), equally fail to
rule out that unseen confounding
variables led to the observed dissimilarity between control and treatment
group (known as selection bias). Hence
causality can only be established
by sufficiently replicated RCTs. The
authors further state that most quasiexperimental studies found in their review evaluate changes in deforestation
as a result of a conservation intervention. We argue that these studies
are purely correlative as they merely
relate two variables that have changed
over time.
Similarly, Burivalova et al. list metaanalysis as an evidence type, when in
fact it is a statistical method to quantitatively synthesise effects across studies
[8]. Using the term ‘meta-analysis’ in a
wider sense, without strict reference to
the definition, dilutes its quality and
leads to conflicting overlap with systematic reviews. Systematic reviews, in
contrast, are a description for a study
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design, which describes formalised
stages taken in a review, such as publishing a protocol, conducting a systematic search, and selecting the eligible
studies [9]. As such, meta-analysis
should not be listed in the ranking of evidence, the same way as other statistical
approaches are not ranked.
It is crucial to realise that the strength of
evidence can not solely be identified by
the underlying study design: even an
RCT does not provide strong evidence
if it is poorly implemented. Hence, evidence types must necessarily be
accompanied by a quality assessment
of the specific study, considering,
among other things, the appropriate
sample size and an adequate statistical
analysis (as demonstrated in [5]). As a
consequence, trends in the evidence
types of the literature review of Burivalova et al. are tenuous because they
do not account for the quality of study
execution. Burivalova et al. combine
RCTs (strongly causal) and quasi-experimental studies (largely correlational)
and hence conflate evidence types
with distinct power to detect causality.
This may result in a seeming increase
in strong-evidence studies, when in
fact only correlational evidence has
been amassed. The claimed increase
in RCT and quasi-experimental studies
is further based solely on a peak in
2015 (their Figure 1), and on the authors’ eyeballing of the data, rather
than a statistical analysis. It is ironic
that the authors’ interpretation that
rigorous evidence types are replacing
less rigorous ones is based on very
weak evidence and falls short of the
rigorous criteria the authors themselves
seek to establish.
As we have argued elsewhere [10],
there is no shortcut from individual
studies to a reliable synthesis: study
design, commonly listed in evidence hierarchies, and execution (i.e., the qual-

ity of the implementation; e.g., [5,11])
determine the strength of evidence.
Communication with practitioners can
be facilitated by identifying the
strength of evidence (e.g., in four categories, as in [5]), ideally integrated in
guidelines based on the best available
evidence, similar to medicine [12]. All
evidence should be used, but we need
to be aware of its strength before
acting.
1Nature

Conservation and Landscape Ecology,
University of Freiburg, Freiburg im Breisgau,
Germany

2Senckenberg

Biodiversity and Climate Research
Centre, Frankfurt am Main, Germany

3Biometry

and Environmental System Analysis,
University of Freiburg, Freiburg im Breisgau,
Germany
*Correspondence:
anne-christine.mupepele@biom.uni-freiburg.de
https://doi.org/10.1016/j.tree.2019.10.013
ª 2019 Elsevier Ltd. All rights reserved.

References
1. Burivalova, Z. et al. (2019) Evidence
types and trends in tropical forest
conservation literature. Trends Ecol. Evol.
34, 669–679
2. Pullin, A.S. and Knight, T.M. (2003)
Support for decision making in conservation
practice: an evidence-based approach.
J. Nat. Conserv. 11, 83–90
3. Sutherland, W.J. et al. (2004) The need for
evidence-based conservation. Trends Ecol.
Evol. 19, 305–308
4. Howick, J. (2011) The Philosophy of
Evidence-Based Medicine, Oxford, UK:
Wiley-Blackwell
5. Mupepele, A.C. et al. (2016) An evidence
assessment tool for ecosystem services and
conservation studies. Ecol. Appl. 26, 1295–
1301
6. Christie, A.P. et al. (2019) Simple
study designs in ecology produce
inaccurate estimates of biodiversity
responses. J. Appl. Ecol. Published
online August 31, 2019. https://doi.org/10.
1111/1365-2664.13499.
7. Handley, M.A. et al. (2018) Selecting
and improving quasi-experimental
designs in effectiveness and
implementation research. Annu. Rev. Public
Health 39, 5–25
8. Gurevitch, J. et al. (2018) Meta-analysis and
the science of research synthesis. Nature
555, 175–182
9. Haddaway, N.R. and Bilotta, G.S. (2016)
Systematic reviews: separating
fact from fiction. Environ. Int. 92–93,
578–584

10. Mupepele, A.C. and Dormann, C.F. (2016)
Environmental management:
synthesize evidence to steer decisions.
Nature 529, 466
11. Bilotta, G. et al. (2014) Quality assessment
tools for evidence from environmental
science. Environ. Evid. 3, 14
12. Graham, R. et al. (2011) Clinical
Practice Guidelines We Can Trust,
Washington, DC: The National Academies
Press

Letter

Reply to Mupepele
and Dormann
‘Evidence Ranking
Needs to Reflect
Causality’
Z. Burivalova,1,* D. Miteva,2
N. Salafsky,3 R.A. Butler,4
and D.S. Wilcove5
In their letter, Mupepele and Dormann
[1] argue that causality, in conservation
effectiveness studies, can be established only by replicated randomized
controlled trials (RCTs), whereas quasiexperimental studies, and studies
where observable confounding variables are statistically considered,
cannot. The authors suggest using an
evidence classification that they had
authored instead [2] and further argue
that there is not enough evidence to
show that, in tropical forest conservation studies, rigorous evidence is
becoming more common over time.
Contrary to what the authors suggest,
our evidence typology is not meant to
be hierarchical [3]. Rather, we present
it as a working typology of existing
common types of studies in tropical forest conservation (with the exception of
RCTs, which are as yet very uncommon,
but are expected to become common
for certain types of interventions). Our
typology is based on those frequently
presented and discussed in medicine,
public health, and epidemiology, which
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