
Journal of Clinical Epidemiology 115 (2019) 172e174
LETTER TO THE EDITOR
Letter re: stratification by quality is not
recommended in meta-analysis
We read with interest the letter by Page et al. [1] who
disagree with the conclusions of our paper, ‘‘Stratification
by quality induced selection bias in a meta-analysis of clin-
ical trials’’ [2]. Page et al. [1] critique the directed acyclic
graph (DAG) we presented and suggest that conditioning on
quality stratum does not imply that the results within strata
defined by quality ranking are biased. We believe that bias
occurs when studies are selected into strata such that sys-
tematic differences between larger and smaller studies
emerge (where none initially existed), as shown in the fun-
nel or Doi plot (Figures 2e4 in our published article [2]).
The association develops solely because of selection of
studies into a quality stratum and does not imply that all
the results within strata defined by quality ranking are
biased, and this is a situation akin to publication bias
[3,4]. Page et al. next state that within stratum bias would
only be the case if results in smaller studies were biased
and less precise. On the contrary, selection bias would
occur through conditioning on a quality stratum if studies
selected into the stratum are either biased or less precise
(not necessarily both) as in our DAG [2].

The alternative DAG Page et al. [1] present depicts
methodological expertise as a common cause (confounder)
of study size and quality stratum. As this DAG depicts
methodological expertise as a confounding variable,
assuming the latter is true, they make the point that condi-
tioning on quality stratum can then remove the association
between biased results and precision. However, we note
two problems with the DAG. First, although methodolog-
ical expertise could be a parent of quality stratum, the latter
cannot be a parent of biased results, as higher quality
studies are not necessarily unbiased, and lower quality
studies are not necessarily biased [5]. Moreover, the DAG
represents a causal diagram, and an assessment of quality
stratum membership cannot be a cause of biased results
because such assessments occur ex post facto, and there-
fore, the cause does not precede the effect in this instance.
Furthermore, as depicted in the DAG in Fig. 1A, methodo-
logical expertise as a parent of study size is an unlikely
link, as lack of expertise could lead to study samples that
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are too small or too large. We are not aware of any evidence
to justify this link. Second, the DAG in Panel C adds a
causal link from study size to biased results. This seems
improbable; small studies are not necessarily biased but
tend to belong to lower quality strata for other reasons
[6e8].

Page et al. [1] then move on to state that ‘‘Quality and risk
of bias are very different concepts, though Stone et al. do not
distinguish between them clearly.’’ When we discuss quality
in this article, we are referring to methodological quality, and
we do not view reporting items or reporting checklists as
quality items or scales, respectively. Quality assessment is
the process through which methodological safeguards
against bias are assessed in published research, whereas
risk of bias assessment is the judgment based on the quality
assessment (high, unclear, or low risk of bias). Many creators
of quality scales do include reporting items in quality assess-
ment scales for various reasons, one of which may be exper-
tise related, and this is evident in the quality scales included
in J€uni et al.’s [9] article. This does not mean that a quality
scale ceases to exist or that quality scales automatically are
reporting checklists. This also does not mean that quality
scales that contain reporting items are not used (albeit incor-
rectly) to make risk of bias judgments nor that the study by
J€uni et al. is not worth replicating to further explore the rea-
sons for their findings. In epidemiology, it is well known that
many terms apply to the same concepts, and researchers
need to be able to discern from the context of the research
what is actually meant by the terms the authors use. We
believe it is misleading of Page et al. to refer to reporting
checklists as ‘‘quality scales’’ and to refer to ‘‘tools’’ as
assessment of ‘‘risk of bias.’’

Page et al. [1] have stated that we calculated a composite
quality score incorporating some reporting quality items
across the 25 scales. This statement by Page et al. is incor-
rect as we clearly stated in our article that ‘‘Across all
scales, we only included items that focus on the internal
validity of the clinical trial rather than the quality of report-
ing of an article included in this analysis’’ (p. 53) and have
provided the composite scale for readers to view in the sup-
plementary material. In this article, we reproduced the work
by J€uni et al. but, in addition, eliminated reporting items
(based on the wording used in the article) but stuck to the
same scales to retain comparability to J€uni et al. We were
not promoting the use of our composite quality scale by
readers (see Stone et al. [10] for our empirically supported
quality scale) and were instead using the composite scale
provided in this article for agreement, which is stated in
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Fig. 1. (A) DAG presented by Page et al. depicting methodological expertise as a common cause (confounder) of quality rank and study size. Page
et al. have suggested that adjusting for quality rank (child of methodological expertise) will remove the association between precision and biased
effect. Highlighted in red, we show the questionable links (see text). (B) DAG which removes the link from quality rank to biased results and meth-
odological expertise to study size. We are back then to our DAG where reasons for small studies and methodological expertise (reason for biased
studies) collide on quality rank. Conditioning on quality rank, therefore, creates an association between precision and biased effect, which was not
present before this. DAG, directed acyclic graph. (For interpretation of the references to color in this figure legend, the reader is referred to the Web
version of this article.)
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our article, ‘‘In doing so, the composite scale can be used to
judge the agreement between each of the 25 scales and the
composite, and to show that this agreement does not influ-
ence the estimates of effect’’ (p. 53). It also follows that the
statement by Page et al. that the association between preci-
sion and effect size may be because of reporting quality
items included within the quality scales is also incorrect,
given the information provided previously. In addition,
we ran a conditional logistic regression to see if this rela-
tionship existed independent of the scale used by condition-
ing on scale and thereby allowing us to focus on quality
stratification per se. This was explained in our article in
both the methods and results sections.

Based on our findings, we certainly recommend that
‘‘The common strategy of assessing the impact of quality
in meta-analysis by excluding lower or including higher
quality studies should be abandoned’’ (p. 52) [1]. We are
unclear what Page et al. [1] mean by ‘‘a single old case
study,’’ and we conclude that the views put forward by
Page et al. do not support any change to the position in
our article. We reaffirm that our article does question the
use of restriction or stratification according to quality as-
sessments in meta-analysis.
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