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In their letter to the editor, @ien et al. (2019) highlight
concerns about conducting a meta-analysis on screening
instruments for ASD. They focus on lack of information
and heterogeneity among the individual studies pooled in
the research by Sanchez-Garcia et al. (2019). The authors
do not question the experimental method; even stating that
it “provides us with important knowledge of how screen-
ing instruments perform across various studies.” Of course,
clinical and methodological heterogeneity could cause sta-
tistical heterogeneity leading to inaccurate conclusions in
a meta-analysis (Higgins and Altman 2008). Although this
should not preclude conducting meta-analytic investigation,
since understanding the causes of heterogeneity increases its
scientific value and the clinical significance of the results
(Thompson 1994). Therefore, it is not a threat or concern to
synthesize the available evidence (Lijmer et al. 2002). Hav-
ing said that, the methodological limitations among studies
included in a meta-analysis is not specific to ASD screening;
yet, there is a large literature about the viability and impor-
tance of diagnostic or screening accuracy meta-analyses.
Given empirical support in other disorders, it is logical to
apply them to a meta-analysis in screening instruments for
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ASD. There are three specific points that warrant further
consideration.

Heterogeneity in Autism Screening Tools
Studies

Although one might wonder about the limitations of combin-
ing heterogeneous studies, heterogeneity is an asset rather
than a problem to the modern meta-analysis (Arends 2006),
because it allows us to investigate how potential sources of
heterogeneity affect the psychometric properties of screen-
ing tools. The heterogeneity may be due to multiple causes
e.g.: differences in cut-offs given that a population-specific
calibration of the test to certain level of sensitivity will result
in different cutoff values for different populations (Riicker
et al. 2018); different index test and variation in threshold
due to study design, patients and disease cohorts (Rutter
and Gatsonis 2001); internal bias caused by methodolog-
ical flaws (Jones et al. 2019); or technical aspects of the
screenings tools and particular characteristics across studies
(Rhodes et al. 2018; Macaskill et al. 2010). Likewise, some
studies do not follow up on screen negative cases, which
may affect sensitivity estimation. In this sense, we refer the
interested reader to the work of Robins (2020) who reviews
the scenarios that can lead to these false negatives and the
advantages and disadvantages of the different approaches to
detect them (concurrent, prospective, longitudinal). Moreo-
ver, in diagnostic or screening studies a negative correlation
between sensitivity and specificity is expected because the
cut-point used for a positive test result varies between stud-
ies (Macaskill 2004). So, all of these causes can be quanti-
fied using meta-analytic methods.
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Modelling the Heterogeneity in Autism
Screening Tools

A meta-analysis of screening test accuracy must identify
and summarize evidence on the accuracy of tests, includ-
ing an assessment of the quality, consistency of the evi-
dence and heterogeneity. According to Takwoingi et al.
(2015) pooling the results of multiple studies provides a
more precise estimate of test performance than a single
study. The Bayesian Hierarchical Model employed in our
study is robust in adjusting for the imperfect nature of
autism screenings tools given that it is statistically rigor-
ous to model the within-study binomial structure of the
data and to accounting for between-study heterogeneity
in TP and FP rates (Rutter and Gatsonis 2001). In fact,
HSROC model considers that the relationships between
sensitivities and specificities are non-linear; hence, it is not
necessary to check baseline data to ensure the accuracy of
the analysis, because it takes into account the correlation
between the observed sensitivity and 1-Specificity for each
study (Rutter and Gatsonis 2001). The aforementioned not
only supports the sampling variability but it allows sum-
mary estimates of sensitivity and specificity (Macaskill
2004). We also delved into understanding the heteroge-
neity among the included papers to know the confidence
intervals that describe the relationship between the psy-
chometric properties. Although traditional ROC curves
plot sensitivity against 1-specificity, the HSROC meta-
analysis model instead plots Sensitivity against the False
Positive rate. This allows us to evaluate how variability in
cutoff value affects the heterogeneity of diagnostic accu-
racy data. In this way, we see which studies are responsible
for high levels of heterogeneity, how cut-off values varied,
and how moderate negative correlations between sensitivi-
ties and False Positive rates are.

We agree there are a wide variety of studies with dif-
ferent characteristics that makes not all of them equal;
the difficulty lies is deciding just how similar studies need
to be to be integrated into a meta-analysis of screenings
tools. This is one of the reasons why it is necessary to
define inclusion criteria to identify studies directly address
the review question, and to subject the primary studies to
stringent quality control analysis. In order to produce a set
of studies that could be combined for the meta-analysis,
Séanchez-Garcia et al. (2019) clearly specified the inclu-
sion and exclusion criteria. In addition, the researchers
carried out a rigorous data quality analysis, and includ-
ing a heterogeneity study. As the heterogeneity was high,
thus they used a random effects model (DerSimonian and
Laird 1986) to describe the variability in test accuracy
across studies and carried out a subgroup analysis. Qual-
ity control measures including QUADAS quality analysis,

publication bias and subgroup analysis were performed
and we removed from analysis studies that did not pro-
vide sufficient data to construct a 2 X2 contingency table
(such as those without confirmatory diagnoses for screen
positive cases) or those, which had a low quality rating in
the quality assessment (see Sanchez-Garcia et al. 2019).
Thus, it is possible to combine different studies to obtain
a synthesis measure, provided that the process is carried
out with sufficient rigor.

Qualitative Reviews or Meta-analysis

Finally, in the last paragraphs of the letter, the authors say
“we are more inclined to follow conclusions by for instance
the National Institute for Health and Care Excellence
(NICE) in the UK and argue that we are not there yet (Baird
et al. 2011, UK National Screening Committee 2012)”.
The works that they reference, while relevant, are based on
qualitative reviews, which provide descriptive evidence, and
are methodologically very different from the quantitative
meta-analysis of Sanchez-Garcia et al. (2019). The prefer-
ence for non-statistical methodologies rather than quantita-
tive integration of multiple studies neglects the advantage
of meta-analyses, which increases “power to detect real dif-
ferences in test accuracy between tests than single studies,
and may yield more precise estimates of expected sensitivity
and specificity...” (Macaskill et al. 2010, p.4).

Although we agree that the state of science for ASD
screening is imperfect and will benefit from continued study,
we believe that the meta-analysis results inform clinical and
health policy decision making (Rutter and Gatsonis 2001).
In short, whether we want it or not, the meta-analysis is just
the messenger that visualizes some of the challenges pre-
sented by the research field. So that, Please don 't shoots the
Meta-analysis of diagnostic accuracy in autism.

Acknowledgements We are grateful that the authors of the letter have
allowed a scientific space to discuss and address aspects that could raise
doubts, since ultimately one of the functions of a meta-analysis is to
generate a scientific debate in the research area.
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