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Exposure to radiofrequency electromagnetic fields and risk of cancer: Epidemiology is

not enough!*

Dear Editor,

The spread of radiofrequency electromagnetic fields (RF-EMF) is
rising and health effects are still under investigation, with controversial
evidence. This scenario generates public concerns, risk of misinforma-
tion and a relevant challenge for stakeholders involved in public health
and for institutions responsible for regulating and monitoring possible
health effects deriving from RF-EMF exposure.

A paper by Karipidis et al (Karipidis et al., 2024), recently published
in Environment International, was aimed to explore if evidence provided
by selected epidemiological studies are strength enough to support a
possible causal association between the environmental exposure to
radiofrequency electromagnetic fields (RF-EMF) and the risk of cancer.
Authors concluded that they “did not observe an adverse effect of the
exposure on the investigated outcomes, neither overall, nor among long
term”.

These reassuring conclusions, however, are based on epidemiolog-
ical studies with a strength of evidence only ranging, according to au-
thors, from low to moderate. Limitations are mainly due to possible
selection biases, to sub-optimal assessment of individual exposure and/
or to missing adjustment for individual confounders. According to au-
thors, in particular, “residual confounding may not be a major issue
because, except ionizing radiation, no strong risk factors for the inves-
tigated neoplasms are known”. This assumption can generate a signifi-
cant underestimation of available epidemiologic findings, since previous
systematic reviews and meta-analyses documented how the risk for
glioblastoma can be affected by factors as high body mass index, alcohol
consumption (Yoshikawa et al., 2023) and dietary habits (Zhang et al.,
2022). Similarly, the risk for acoustic neuroma has been linked with
noise exposure (Abbasi et al., 2023). Thus, besides a precise evaluation
of individual exposure, the role of individual confounders and, as a
consequence, possible selection biases in case-control studies still
remain a critical issue. This issue should not be underestimated in future
analyses.

The authors considered a much larger dataset that that previously
examined by the WHO International Agency for Research on Cancer
(IARC) to classify, in the year 2011, RF-EMF as “possibly carcinogenic to
humans” (Group 2B). However, at variance with the analysis from IARC,
a comprehensive discussion at least mentioning previous evidence
derived from animal and experimental studies is completely lacking.
Although a translational analysis was not the aim of the study from
Karipidis et al, possible implications in terms of practice and policy
should adequately counterbalance the evident limitations in

epidemiological studies with results deriving from experimental and
animal studies.

Of note, subsequent to the IARC evaluation, experimental studies
(Falcioni et al., 2018; Lerchl et al., 2015; NTP, 2018) strengthened the
evidence underlying a causal relationship between exposure to high-
frequency electromagnetic fields and the onset of cancer. Excluding
the results of studies on animal carcinogenicity from the discussion on a
health topic of primary social and regulatory relevance, as that of RF-
EMF exposure, offers a very partial scenario and generates uncer-
tainty. This approach reinforces the anti-ethical belief that epidemio-
logical assessments simply based on the “count” of cancer cases in
humans (even if approximate and conditioned by a number of possible
confounders) would be a privileged way to demonstrate the carcinoge-
nicity (or the lack of carcinogenicity) of widely diffused, potentially
harmful environmental agents. This is an extremely dangerous
assumption, as it is equivalent to accept that potentially detrimental
effects can only be determined a posteriori, after the considered agent has
had time to damage public health.

Another critical point is that, as also stated by authors, participants
in the majority of the reviewed studies were mainly exposed to 1G-2G
networks. Mobile phones using 3G-4G technology have substantially
lower average output power. However, the introduction of smartphones
and, more recently, the wide implementation of the 5G network
changed, in the last years, the features of micro-environmental personal
exposures to RF-EMF.

The “old” risks deriving from 1G-4G mobile phones are rapidly being
added to those deriving from 5G technology and IoT (“Internet of
Things™), with a number of scientific (Di Ciaula, 2018), monitoring
(Korkmaz et al., 2024) and regulatory uncertainties. In last years, the
trend of total individual exposure increased, mainly in terms of mobile
downlink and in dense urban areas (Bhatt et al., 2024; Urbinello et al.,
2014). In this scenario, possible short- and long-term health effects still
need to be adequately determined, not only in terms of risk of cancer
and, in particular, for exposure starting during childhood.

In this respect, although the only evidence that clearly emerges from
the analysis of Karipidis et al is the lack of certainty about the rela-
tionship between exposure to RF-EMF and cancer, no effort has been
made to propose how to use such uncertainties for primary prevention
purposes, in particular in terms of public health policies and regulations.

A reasonable statement should be that of resorting to caution in the
use of RF-EMF, at least until further and more solid epidemiological
evidence became available, especially in the case of non-thermal effects
and in more vulnerable subjects as children.

* Letter to Editor regarding “The effect of exposure to radiofrequency fields on cancer risk in the general and working population: A systematic review of
human observational studies — Part I: Most researched outcomes”, published in. Environ Int. 2024;191:108983.

https://doi.org/10.1016/j.envint.2025.109275
Received 17 November 2024; Accepted 9 January 2025

0160-4120/© 2025 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Please cite this article as: Agostino Di Ciaula et al., Environment International, https://doi.org/10.1016/j.envint.2025.109275




Correspondence

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data availability
No data was used for the research described in the article.

References

Abbasi, M., Yazdanirad, S., Dehdarirad, H., et al., 2023. Noise exposure and the risk of
cancer: a comprehensive systematic review. Rev. Environ. Health 38, 713-726.
https://doi.org/10.1515/reveh-2022-0021.

Bhatt, C.R., Henderson, S., Sanagou, M., et al., 2024. Micro-environmental personal
radio-frequency electromagnetic field exposures in Melbourne: a longitudinal trend
analysis. Environ. Res. 251, 118629. https://doi.org/10.1016/j.
envres.2024.118629.

Di Ciaula, A., 2018. Towards 5G communication systems: are there health implications?
Int. J. Hygiene Environ. Health 221, 367-375. https://doi.org/10.1016/j.
ijheh.2018.01.011.

Falcioni, L., Bua, L., Tibaldi, E., et al., 2018. Report of final results regarding brain and
heart tumors in Sprague-Dawley rats exposed from prenatal life until natural death
to mobile phone radiofrequency field representative of a 1.8GHz GSM base station
environmental emission. Environ. Res. 165, 496-503, doi: 10.1016/j.envres.2018.01
.037.

Karipidis, K., Baaken, D., Loney, T., et al., 2024. The effect of exposure to radiofrequency
fields on cancer risk in the general and working population: A systematic review of
human observational studies - Part I: Most researched outcomes. Environ. Int. 191,
108983. https://doi.org/10.1016/j.envint.2024.108983.

Korkmaz, E., Aerts, S., Coesoij, R., et al., 2024. A comprehensive review of 5G NR RF-
EMF exposure assessment technologies: fundamentals, advancements, challenges,

Environment International xxx (xxxx) xxx

niches, and implications. Environ. Res. 260, 119524, doi: 10.1016/j.envres.2024.11
9524.

Lerchl, A., Klose, M., Grote, K., et al., 2015. Tumor promotion by exposure to radio-
frequency electromagnetic fields below exposure limits for humans. Biochem. Bio-
phys. Res. Commun. 459, 585-590. https://doi.org/10.1016/j.bbrc.2015.02.151.

NTP, 2018. TR 595: NTP Technical Report on the Toxicology and Carcinogenesis Studies
in Hsd: Sprague Dawley SD Rats Exposed to Whole-Body Radio Frequency Radiation
at a Frequency (900 MHz) and Modulations (GSM and CDMA) Used by Cell Phones. .
National Toxicology Program, US Department of Health and Human Services.

Urbinello, D., Joseph, W., Verloock, L., et al., 2014. Temporal trends of radio-frequency
electromagnetic field (RF-EMF) exposure in everyday environments across European
cities. Environ. Res. 134, 134-142, doi: 10.1016/j.envres.2014.07.003.

Yoshikawa, M.H., Rabelo, N.N., Telles, J.P.M., et al., 2023. Modifiable risk factors for
glioblastoma: a systematic review and meta-analysis. Neurosurg. Rev. 46, 143.
https://doi.org/10.1007/5s10143-023-02051-y.

Zhang, W., Jiang, J., Li, X., et al., 2022. Dietary factors and risk of glioma in adults: a
systematic review and dose-response meta-analysis of observational studies. Front.
Nutr. 9, 834258. https://doi.org/10.3389/fnut.2022.834258.

»b" Maria Grazia Petronio”, Fausto Bersani®,
Fiorella Belpoggi®

& Clinica Medica “A. Murri”, AOUC Policlinico Bari - Department of
Preventive and Regenerative Medicine and Ionian Area (DiMePrev-J),
University of Bari Aldo Moro, Bari, Italy

Y International Society of Doctors for Environment (ISDE), Arezzo, Italy

Agostino Di Ciaula

" Corresponding author at: Clinica Medica “Augusto Murri” — AOUC
Policlinico, Department of Precision and Regenerative Medicine and
Ionian Area (DiMePre-J), Piazza Giulio Cesare 11, 70124 Bari, Italy.
E-mail address: agodiciaula@gmail.com (A. Di Ciaula).

Handling Editor: Paul Whaley



