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1 Putting the paper into context by the BfS

The number of mobile phone (MP) subscribers started to increase steeply in the early 1990s, reaching a
penetration rate of 50% in Europe in 2000 [2]. Currently MPs emit radiofrequency electromagnetic fields (RF-
EMF) in the range of 700-3600 MHz (2" — 5% generation). Exposure to RF-EMF was classified as “possibly
carcinogenic to humans” [3], based on limited evidence from earlier epidemiological case-control studies and
animal experiments. Meanwhile, a lot of epidemiological research into a possible link between MP use and
brain cancers has been done, mostly not suggesting such an association, although some risk elevations have
been observed as well [4]. If indeed MP use increases the risk of developing cancer, the corresponding
incidence rates worldwide should have risen substantially after a sufficient latent period.

2 Results and conclusions from the authors perspective

To analyze the implications of a potential glioma risk from MP use, Elwood et al. studied incidence time
trends in New Zealand for the period 1995-2020. To this end data on incident brain tumors was obtained
from the national cancer registry. MP use on the population level was estimated based on surveys. Annual
percentage changes of age-standardized incidence rates of glioma (as the most common malignant brain
tumor) were calculated, stratified by sex, age and anatomical site.

Between 1995 and 2020, 6,677 gliomas (90% of all brain tumors) were newly diagnosed in New Zealand,
giving age-standardized incidence rates (per 100,000) of 6.04 in men and 3.95 in women. MP use increased
rapidly from 1998 onwards, with the number of accounts exceeding the population in 2006. For ages 10-69,
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glioma incidence tended to decrease within the 25-year period. A similar trend was observed for glioma of
the temporal and parietal lobes, which are the sites of maximum radiofrequency exposure from conventional
MP use. Likewise, for adults aged 20—39, which were assumed to use MPs most frequently, a slight decrease
in glioma incidence was found. Comparison of actual and predicted incidence trends in glioma, at ages 10—
69, did not suggest any risk elevations from MP use as found previously in some case-control studies. In
contrast, glioma incidence increased substantially in those over 70 years, reaching statistical significance at
ages 80 and older. Time trends in glioma incidence were similar in both sexes.

The authors conclude that, in line with published time trends in brain tumor incidence in several other
countries, the present study does not indicate any increase in glioma rates related to MP use. The observed
increase in gliomas in the elderly is consistent with the literature and likely the consequence of improved
diagnostic procedures. Yet, the available data cannot exclude a small effect in a small subset of the
population.

3 Comments by the BfS

The authors provide a well-conducted, informative approach to further elucidate a possible cancer risk from
MP use. Investigating cancer incidence time trends is appropriate for hazard identification in this context for
several reasons. First, RF-EMF exposure of the head has changed from negligible to almost universal within
a few decades. Second, glioma as the possible outcome is well recorded by population-based cancer
registries, although challenges related to diagnosis and reporting of brain tumors have to be kept in mind
[5,6]. Third, there are hardly any known competing environmental causes for glioma, with high-dose ionizing
radiation being the only established risk factor [7]. Finally, incidence trends are not affected by selection bias
as often present in case-control designs. The study question is analyzed using appropriate statistical methods,
including calculation of age-standardized incidence rates, their annual changes, and comparison of observed
and predicted incidence time trends. Moreover, inclusion criteria for the main analyses (e.g., age range 10—
69, since site distribution and diagnosis of brain tumors are distinct at younger and older ages) and subgroup
analyses are based on biological considerations. However, a closer inspection of the possible age specificity
of glioma incidence trends would have been informative. Measurable incidence increases are expected to be
seen first and to be stronger among those who were in their 30s to 50s when MP usage began to spread [4],
which would be those aged 5575 at the end of this study period. In addition, the divergent pattern of brain
cancer not only in children but also in adolescents could have been better met by raising the lower age limit
[5]. Potential limitations of the scientific approach and explanations for the observations could have been
discussed in more detail [8]. For instance, the observed decreases in glioma incidence are not consistent with
the overall global picture, although such trends have been reported [5].

From a radiation protection perspective this time trend study is a valuable contribution to the body of
epidemiological literature on the health effects of MP use. It provides no evidence of an increased glioma
risk that could be attributed to MP use. The findings are consistent with other studies of incidence time
trends in glioma [4, 9] as the most common malignant brain tumor. The study cannot, however, rule out
possible adverse effects of MP use for latent periods of more than 25 years, for rare brain tumor subtypes,
in children and adolescents and vulnerable population subgroups.
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