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FACT SHEET

Scientific Flaws in the Karipidis et al. (2024) Systematic Review on
Human Observational Studies of Radiofrequency Radiation and Cancer
Risk
The scientific evidence is not conclusive that cell phones are safe.

The International Commission on the Biological Effects of Electromagnetic Fields (ICBE-EMF)
has determined that the recently published WHO systematic review and meta-analysis of human
observational studies on radio-frequency radiation and cancer risk by Karipidis et al. (2024) does
not provide a reliable, scientifically valid assessment of the evidence on cancer risk due to
critical methodological flaws. These flaws combine to make the conclusions of Karipidis et al.
biased in a direction that systematically understates the potential for causation, undermining the
validity of the study’s conclusions and raising serious concerns about its impact on public health
policy.

The ICBE-EMF published their determination in a Letter to the Editor in the journal
Environment International.

Cell phone RF radiation is not safe. The WHO’s flawed review does not assure wireless safety
and should not be used to set public health policy. ICBE-EMF has published a paper citing
numerous research studies that have found harmful effects at levels well below RF exposure
limits.

The ICBE-EMF criticisms of Karipidis et al. are supported by a newly published meta-analysis
on cell phones and brain tumors by Moon. Kwon and Mun (2024) which used more precise
epidemiological methodology in their analysis of the research as compared to Karipidis. Instead
of finding no cell phone cancer association, the Moon analysis found that higher levels of
cumulative cell phone call time (greater than 896 hours) were associated with significantly
greater risk of brain tumors. Importantly, the risk was greatest on the side of the head in which
the user had held their cell phone.

The Moon et al. review is one of seven meta-analyses of case control studies published since
2016 that have found significant evidence of an association between heavy, long-term cellphone
use (greater than ten years) and tumor risk (scientific references in addition to_Moon et al. 2024
are Wang & Guo, 2016; Bortkiewicz et al., 2017; Carlberg & Hardell, 2017; Prasad et al., 2017,
Yang et al., 2017, and_Choi et al., 2020).
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Summary of the Key Shortcomings of Karipidis et al. (2024)

1. The conclusion relied largely on cohort studies that were subject to serious exposure
misclassification and considered uninformative regarding cancer risks during the
International Agency for Research on Cancer evaluation.

As an example, the Karipidis et al. review relied on the follow-up of the Danish cohort study
(Erei et al 2011) which was based on cell phone subscriptions and lacked information on actual
hours of phone use. Numerous experts have criticized the study design. Corporate subscribers,
who were likely the most heavy cell phone users at that time, were excluded and misclassified as
unexposed (Sodergvist, Carlberg, and Hardell 2012).

Importantly, the International Agency for Research on Cancer (IARC) RF working group
downplayed the Danish cohort study in their 2011 evaluation stating that the cohort studies
"lacked information on level of mobile-phone use and there were several potential sources of
misclassification of exposure” (IARC 2013 Volume 102 page 419, See also page 169 of JARC
2024).

2. The review relied excessively on studies with crude measures for cell phone
radiation exposure.

The Karipidis review included primary studies that had simplistic categories of cell phone use
such as “ever” versus “never” or “time since start” of use. These categories do not reflect a
person’s actual exposure, and therefore do not address any actual dose-response relationships
that might exist, again reducing the strength of the evidence for causation (Bradford Hill, 1965).

Further, the cumulative call time analysis was underpowered because their statistical model
included too few studies with substantial hours of cell phone use. They did not present a power
analysis or goodness of fit statistics for this model. In spite of those shortcomings, a 30%
increase in risk of glioma was observed after 1400 cumulative hours of use, with a linear
increase in risk beginning after about 400 hours of cell phone use.

3. The review mischaracterizes brain cancer time trends.

The time-trend simulations the authors cited to validate their conclusions are unable to capture
the unique use and exposure characteristics of the groups in which brain tumor cancer risks were
increased in the case-control studies such as increased tumor cancer risks in the areas of the brain
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(temporal lobe) with the highest absorption of RF radiation emitted from a mobile phone held
next to the head.

Inexplicably, the authors failed to cite high-quality studies showing clear increases in population
rates of brain tumors in recent decades (Philips et al., 2018; Hardell and Carlberg, 2017; Zada et
al. 2012; Defossez et al., 2019).

4. The review failed to follow widely used scientific guidance for systematic reviews
and meta-analyses:

The authors failed to follow standard guidance for pooling (combining) the results of primary
studies. It is contraindicated to pool results among studies with such high levels of inconsistency
(loannidis, 2018). They also pooled the results of fewer than five primary studies on a given
research question, again, breaching widely-used statistical guidance (Valentine et al.. 2017).
These failings all have the effect of making the scientific certainty of their conclusions appear
much greater than it actually is.

S. Sweeping conclusions of no cell phone cancer risk are not scientifically justified
because the reviewed studies did not follow people for sufficient duration.

The review's conclusions of no cell phone brain cancer risk are not scientifically justified as the
reviewed studies did not follow people for sufficient duration to diagnose late developing
cancers. Cancers can take decades to be diagnosed.

The International Agency for Research on Cancer Monographs Preamble (page 22) states
“experience with human cancer indicates that the period from first exposure to the development
of clinical cancer is sometimes longer than 20 years; therefore latent periods substantially shorter
than 30 years cannot provide evidence for lack of carcinogenicity.”

None of the Karipidis et al. reviewed studies considered today's real world exposures, of hours
every day to multiple sources (phones, cell towers, Wi-Fi routers, Bluetooth and “smart”
electronics) for 20 or 30 years. Furthermore, children born today will be exposed for a lifetime
and Hardell and Carlberg (2015) found that first use of wireless phones before the age of 20 gave
higher risk for glioma in the temporal lobe than in later age groups.

However, Karipidis stated in his CNN article about the review that, “we can now be more
confident that exposure to radio waves from mobile phones or wireless technologies is not
associated with an increased risk of brain cancer,” and in his press conference that, “we can be
quite confident there is no association between mobile phone use and brain cancer,” despite the
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fact that the review did not include studies with sufficient long-term cell phone use data to justify
these safety assurances.

Notably, some of the Karipidis et al. authors had previously acknowledged such uncertainty
regarding cancer development for long latency periods, rare brain cancer subtypes, and
childhood usage, and yet these uncertainties were not addressed nor resolved in the current
review and analysis.

The Conclusion of the International Commission on the Biological Effects of
Electromagnetic Fields: The Karipidis et al. 2024 Review

1. The review is sufficiently scientifically flawed to warrant its conclusions of “no risk”
as unreliable.

We find the Karipidis et al. conclusion of “moderate certainty evidence” that exposure to
RF-EMF “does not increase the risk of glioma, meningioma, acoustic neuroma, pituitary
tumours, salivary gland tumors or pediatric brain tumours” as lacking any certainty or scientific
justification. The review's conclusions are unreliable.

2. The scientific evidence supports regulatory changes to protect the public and
environment.

As detailed in our previous publications, numerous research studies have documented long-term
adverse effects observed at RF exposures below most governments safety limits (including the
FCC and ICNIRP) which include nonthermal induction of reactive oxygen species, DNA
damage, cardiomyopathy, carcinogenicity, sperm damage, and neurological effects, including
electromagnetic sensitivity and microwave syndrome. Multiple human studies have found
statistically significant associations between cell phone RF exposure and increased brain and
thyroid cancer risk.

Consequently, the exposure limits of the FCC and ICNIRP for wireless RF radiation do not
adequately protect workers, children, hypersensitive individuals, and the general population from
short-term or long-term RFR exposures.

Dr. Henry Lai, Professor Emeritus at the University of Washington, Editor Emeritus of the
journal, Electromagnetic Biology and Medicine, and ICBE-EMF emeritus member reports the
majority of studies have found significant effects: 89% of oxidative, 71% of genetic, 77% of
neurological, 84% of reproductive/developmental and 95% of low intensity studies.
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ICBE-EMF continues to strongly recommend policy changes that reduce public exposure to RF
radiation from cell phones, cellular antennas and other wireless sources such as Wi-Fi. These
recommendations are especially important during pregnancy, childhood and for individuals who
are medically vulnerable or electromagnetically hypersensitive (EHS).

ICBE-EMF also has recommendations on ways the public can reduce cell phone and wireless

radiation exposure and ways companies can reduce a cell phone’s RF emissions.

3. There is widespread underreporting of potential conflicts of interest.

All potential conflicts of interest need to be better managed and made fully transparent. Three of
the Karipidis et al. review authors are part of the International Commission on Non-lonizing
Radiation Protection (ICNIRP), “a self-selected, industry supportive body of only 14 persons
with limited biophysics or medical training...” (Nyberg et al 2023). Several independent expert
commentators (Hardell and Carlberg, 2020; Frank. 202; Lin 2023; Frank et al., 2024), journalists
(Investigate Europe. 2019) and members of the European Parliament (Buchner and Rivasi 2020)
have documented the under-reporting of potential conflicts of interest and longstanding ties
between ICNIRP and the telecommunications industry.

As an example, in the Karipidis et al. review declaration of competing interest statement, a
co-author and ICNIRP scientist Martin R66sli, declares that his “research is entirely funded by
public entities or not for profit foundations.” However this statement omits that a key “not for
profit” entity that Roosli has received extensive research funding from is the Swiss Research

Foundation for Electricity and Mobile Communication (FSM) which is sponsored by several

wireless companies including Swisscom, Swissgrid, Sunrise, Cellnex and Ericsson. (To see the
FSM funded studies Roosli is a part of, search for Roosli in the FSM Annual Reports.

4. The review failed to follow widely used scientific guidance for systematic reviews
and meta-analyses:

The authors failed to follow standard guidance for pooling (combining) the results of primary
studies. It is contraindicated to pool results among studies with such high levels of inconsistency
(Ioannidis, 2018). They also pooled the results of fewer than five primary studies on a given
research question, again, breaching widely-used statistical guidance (Valentine et al., 2017).
These failings all have the effect of making the scientific certainty of their conclusions appear
much greater than it actually is.
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5. Sweeping conclusions of no cell phone cancer risk are not scientifically justified
because the reviewed studies did not follow people for sufficient duration.

The review's conclusions of no cell phone brain cancer risk are not scientifically justified as the
reviewed studies did not follow people for sufficient duration to diagnose late developing
cancers. Cancers can take decades to be diagnosed.

The International Agency for Research on Cancer Monographs Preamble (page 22) states
“experience with human cancer indicates that the period from first exposure to the development
of clinical cancer is sometimes longer than 20 years; therefore latent periods substantially shorter
than 30 years cannot provide evidence for lack of carcinogenicity.”

None of the Karipidis et al. reviewed studies considered today's real world exposures, of hours
every day to multiple sources (phones, cell towers, Wi-Fi routers, Bluetooth and “smart”
electronics) for 20 or 30 years. Furthermore, children born today will be exposed for a lifetime
and Hardell and Carlberg (2015) found that first use of wireless phones before the age of 20 gave
higher risk for glioma in the temporal lobe than in later age groups.

However, Karipidis stated in his CNN article about the review that, “we can now be more
confident that exposure to radio waves from mobile phones or wireless technologies is not
associated with an increased risk of brain cancer,” and in his press conference that, “we can be
quite confident there is no association between mobile phone use and brain cancer,” despite the
fact that the review did not include studies with sufficient long-term cell phone use data to justify
these safety assurances.

Notably, some of the Karipidis et al. authors had previously acknowledged such uncertainty
regarding cancer development for long latency periods, rare brain cancer subtypes, and
childhood usage, and yet these uncertainties were not addressed nor resolved in the current
review and analysis.

Background on the World Health Organization Reviews

The Karipidis et al. review entitled “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” was published in Environment International on August 24,
2024 and is one of a series of reviews commissioned by the World Health Organization (WHO)
to evaluate the health risks of wireless radiofrequency (RF) radiation in ten issue areas which
span from cancer to reproductive, cognitive and other health impacts. Notably, none of the EMF
scientists who signed the International EMF Scientist Appeal and who had applied to the WHO
to serve on committees that designed the protocol and performed the research for these
systematic reviews were invited to participate in any of the reviews.
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Héroux, Elizabeth Kelley. The Systematic Review on RE-EMF Exposure and Cancer by

Karipidis et al. (2024) has Serious Flaws that Undermine the Validity of the Study’s Conclusions.
Environment International, 2024. doi: 10.1016/j.envint.2024.109200.

Open Access: https://www.sciencedirect.com/science/article/pii/S0160412024007876 PDF link

Resources
Press release

Factsheet on flawed WHO review of wireless radio-frequency EMF

WHO Research Initiatives on Wireless Health Risks
Timeline of WHO Initiatives on Wireless Health Risks

Video Explainers by ICBE-EMF Experts

Joel Moskowitz Ph.D. detailed problems with the WHO funded review in a presentation
he gave on September 24, 2024 in a Webinar for the Collaborative of Health and the
Environment entitled Health Hazards of Wireless Technologies.

John Frank M.D. speaks about the WHO cell phone cancer risk review

Podcast

Dr. Joel Moskowitz did a radio interview about wireless radiation health effects and the
WHO reviews on Green Street Radio that was broadcast on WBAI-FM in New York City
on November 1, 2024. The podcast can be streamed or downloaded at

https://bit.ly/Wireless_radiation-jmm-241101.
More details on the WHO research reviews can be found at the ICBE-EMF website.
About the International Commission on the Biological Effects of Electromagnetic Fields
ICBE-EMF is a multidisciplinary, international consortium of scientists, doctors and researchers
with expertise and peer-reviewed publications on the biological and health effects of
electromagnetic fields including RF radiation from wireless devices and infrastructure such as
cell phones, Wi-Fi devices and cell towers. The Commission is committed to upholding the

highest standards of scientific research and makes science-based recommendations to ensure the
protection of the public and environment.

ICBE-EMFs publications and expert presentations can be found at icbe-emf.org.
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