
EGUsphere, author comment AC1
https://doi.org/10.5194/egusphere-2022-488-AC1, 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Reply on RC1
Julia Fohrafellner et al.

Author comment on "Quality assessment of meta-analyses on soil organic carbon" by Julia
Fohrafellner et al., EGUsphere, https://doi.org/10.5194/egusphere-2022-488-AC1, 2022

We want to thank Dr. Koestel for reviewing our manuscript and for his very positive but
also critical feedback. 

We know that there is a debate on what a “meta-analysis” is, and we will include this in
the introduction to give a clear picture on how and why we position ourselves as we do. It
is true that the definition of “meta-analysis”, which was coined by Glass in the year 1976,
is more general than we portrait here in our manuscript. In the past, and still today (at
least in soil and agricultural sciences), this term is used to describe synthesis efforts in a
broader way, just as the definitions mentioned above. But this is part of the reason why,
still, “orthodox” or as we like to call them, “true” meta-analyses of low quality are being
published. Scientists in our field often do not know what constitutes a true meta-analysis;
that a summary effect sizes needs to be calculated, based on independent studies which
are weighted. This method follows strict rules, which have been defined by experts in
biostatistics (Borenstein et al. 2009; Cooper et al. 2019; Koricheva, Gurevitch and
Mengersen, 2013). In other fields (medicine and social sciences), where meta-analyses
and systematic reviews have been first developed and applied, both methodologies are
standardized and clearly defined. Every other form of quantitative synthesis which does
not follow these rules, cannot use these terms to identify themselves. We hope soil and
agricultural sciences will follow these research areas and start to clearly distinguish
between the forms of (quantitative) reviews, instead of using terms regardless of
methodology applied. This is, in our opinion, a critical aspect when it comes to solving the
quality issues we currently see. Without clear definition, distinction and criteria, it will not
be possible to overcome this problem. We completely agree with the comment that when
effect size calculation and moderator analysis are not feasible, correlation analyses or
machine learning approaches can be useful. Nevertheless, we urge to not call these
analyses “meta-analyses”, but e.g. quantitative analyses, correlation analyses, analyses
through machine learning, etc. Similar claims have been done in ecological and
conservation sciences. Cote & Reynolds (2012) said that “the term ‘meta-analysis’ has
been [incorrectly] applied broadly to any analysis that includes data from multiple sites,
species, and/or sources, regardless of the nature of the response variables considered or
the analytical procedure used”. Likewise, Koricheva and Gurevitch (2014) write that
“Another common misconception seems to be that the term ‘meta-analysis’ can be used
whenever data from several studies have been extracted and analysed in some way.
Metaanalysis has its own well-established methodology, which is described in numerous
textbooks [Borenstein et al. 2009; Cooper, Hedges & Valentine 2009; Koricheva,
Gurevitch & Mengersen 2013a]”. Vetter, Rücker & Storch (2013) write: “It could be
argued, that the term ‘meta-analysis’ has developed a different tradition of application and



perception in ecology and conservation biology than in the medical sciences. Instead of
the rigorous technique of medical sciences, meta-analysis in ecology and conservation
biology may rather refer to a more general type of analysis at a meta-level”. They further
say “Seemingly, researchers connect the term meta-analysis with the idea of some
quantitative statistical calculations combining independent studies from the literature; an
idea that is not wrong in itself, but too vague and not sufficient to be qualified as a meta-
analysis. Repeatedly, multiple regression studies from the journal Ecological Economics
[Brander et al. 2007, Richardson and Loomis 2009, Barrio and Loureiro 2010] or
correlational studies were termed meta-analysis [Hartley and Hunter 1998, Benayas et al.
2009, Creel and Rotella 2010]”.

Gurevitch et al. (2018) describe meta-analysis in steps as follows:

“In a meta-analysis, one or more outcomes in the form of effect sizes are extracted
from each study. Effect sizes are designed to put the outcomes of the different studies
being combined on the same scale, using a suite of metrics (e.g., logarithmic (‘log’)
response ratios)”.
“The effect sizes are then entered into a statistical model with the goal of assessing
overall effects and heterogeneity in outcomes. These models are based on an
assumption of either a common effect (‘fixed effect’) or random effects”.
“In carrying out a meta-analysis, the central tendency (the mean) and its confidence
limits are evaluated, as well as the heterogeneity in the effect across studies”.
“To identify the magnitude and sources of variation in effect size among studies, earlier
studies relied on simple heterogeneity tests, whereas more recent work often uses
meta-regressions”.
“Heterogeneity tests and meta-regressions both use weighting based on the precision
of the estimate of the effect: larger studies with higher precision are weighted more
heavily than smaller and/or more variable studies”.

Regarding weighting, Cooper et al. (2019) describe it by 1/variance (Eq 12.2, p.247).
Hedges et al. (1999) write: “... the effect estimates from different experiments will
typically differ in precision (standard error). Therefore a weighting of the individual study
estimates giving greater weight to experiments whose estimates have greater statistical
precision (smaller standard error) will increase the precision of the combined estimate”
(see Eq. 5). Their views align with the ones of Borenstein et al. (2009) and Koricheva et
al. (2013). 
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