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1. Introduction

Re: Di Ciaula et al. Exposure to radiofrequency electromagnetic fields and 
risk of cancer: epidemiology is not enough!

We thank the authors for their comments and the opportunity to 
clarify the points raised related to our systematic review.

The conclusion of our systematic review are based on the best 
available human evidence at the time of the review, with moderate 
certainty, near field RF-EMF exposure to the head from mobile phone 
use likely does not increase the risk of glioma, meningioma, acoustic 
neuroma, pituitary tumours, and salivary gland tumours in adults, or of 
paediatric brain tumours. We are aware that absence of evidence does 
not definitively equate to evidence of absence; however, we can only 
review and meta-analyse the available data and evidence, which pre
dominantly came from case-control studies which by design have some 
limitations with retrospective exposure assessment when exploring 
causal relationships (hence, moderate certainty) and we acknowledge 
this in the Discussion (see 5.2. Limitations in the evidence).

Di Ciaula et al. state that high body mass index, alcohol consumption 
and dietary habits are risk factors for glioblastoma and argue that they 
could act as confounders. Indeed, only a few studies in our review have 
considered such potential confounders. These studies did not find any 
evidence for such confounding (See Annex 5, table S7.1 and S7.2 for 
details). Most important, to act as confounder, the above-mentioned 
factors have to be related to mobile phone use as well. For body mass 
index and alcohol consumption, some positive correlations with mobile 
phone use have been observed (e.g. Schuz et al 2022). This implies, 
original studies that have not adjusted for these factors are more likely to 
overestimate the association between mobile phone use and cancer. 
Consequently, the observed absence of association in our meta-analysis 
cannot be explained by lack of control for these confounding factors in 
the original studies. If there would be residual confounding from these 
factors, it would rather result in an overestimation than to an underes
timation of the observed cancer risk from mobile phone use in our sys
tematic review.

Regarding the inclusion of a comprehensive discussion on animal 
experimental studies we were clear in our protocol and manuscript that 

the review was on human studies and did not include animals. Another 
systematic review on animal studies and cancer is currently in progress 
[see the published protocol (Mevissen et al. 2022)]. The current sys
tematic review is one of ten commissioned by the World Health Orga
nization (WHO) (https://www.sciencedirect.com/special-issue/10 
9J1SL7CXT). The WHO will use the results from all the systematic re
views and look at all the evidence to assess the health effects of RF-EMF 
exposure.

We agree that exposure status at a population-level has changed over 
the past decade and that mobile phone use is now ubiquitous in all 
developed and most developing countries with different networks in 
operation and we highlight this in the manuscript with the ongoing 
cohort studies that will provide some of the first evidence on this. Our 
paper discusses ongoing and future research in section ‘5.5. Implications 
for research’ and we mention the need for validation studies. 
Population-based prospective cohort studies in children and adults are 
currently underway as mentioned. Previous studies do not indicate any 
substantial risk for this age group (Bodewein et al, 2022). Nevertheless, 
our paper acknowledges and highlights these studies (see section 6.3. 
New relevant studies issued after the literature search end date), and we 
encourage researchers to initiate further prospective cohort studies with 
harmonised exposure assessment and study designs to reduce method
ological and statistical heterogeneity when comparing findings between 
these studies. Beyond this we believe it would be inappropriate and 
outside the scope of this review to call for the precautionary approach on 
the use of wireless technology.
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