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We appreciate Christopher Brzozek and his colleagues’ interest [1] in our study [2]
and their recognition of the importance of our latest systematic review of the research
regarding tumor risk from mobile phone (i.e., cell phone) use. This paper updated the
research we reviewed in our 2009 meta-analysis [3].

The Brzozek et al. letter is the second letter to the editor regarding our current study.
Ken Karipidis [1] and Martin Röösli [4], the senior authors of these two letters, are two
of the 14 commissioners on the International Commission on Non-Ionizing Radiation
Protection (ICNIRP). Their interest in our paper is not likely coincidental, because the
major finding from both of our review studies was that heavier, long-term cell phone use
was associated with significantly increased tumor risk [2,3]. Because this finding calls into
question the adequacy of ICNIRP’s radio frequency exposure guidelines to protect human
health, ICNIRP may have a vested interest in manufacturing doubt about our research.

Since all but one of the concerns in the Brzozek letter were raised in the letter by de
Vocht and Röösli [4], to avoid redundancy, we request that readers see our response to de
Vocht and Röösli which addresses these other concerns [5]. Hence, in our reply below, we
simply address Brzozek et al.’s unique concern about our paper.

Brzozek et al.’s [1] first concern is that we “unfairly and repeatedly criticized” the
INTERPHONE group [6] and many of its investigators for their reliance on cellular phone
industry funding. They further criticized us for providing only one reference [7] about
possible “’hidden conflicts’ of interest” among the INTERPHONE investigators.

Industry-funded research, especially occupational and environmental health research,
has been a topic of concern for decades, because it has often been found to be biased
to support industry interests, according to numerous peer-reviewed papers, e.g., [8–19].
Moreover, several peer-reviewed papers have raised concerns about bias in industry-
funded research on the effects of exposure to radio frequency radiation [20–24].

Multiple papers that reviewed the research on the effects of radio frequency or
cell phone radiation have found that industry-funded studies were less likely to report
effects [3,25–31]. For example, in 2007, a review of experimental studies conducted by
Martin Röösli and colleagues concluded, “The interpretation of results from studies of
health effects of radiofrequency radiation should take sponsorship into account” [25]. In
an updated review published three years later they concluded, “Previous findings were
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confirmed: industry-sponsored studies were least likely to report results suggesting ef-
fects . . . The source of funding and conflicts of interest are important to consider in this
area of research” [27]. We are aware of only one review study of the effects of radio fre-
quency radiation that failed to find an association between study outcomes and study
sponsorship [32].

We believe our discussion of the INTERPHONE study group is balanced and fair.
Although our paper mentioned industry funding of the INTERPHONE study three times,
these mentions amounted to about 200 words in our 5000-word manuscript. Twice when
we discussed this issue, we provided a potential methodological explanation (i.e., selection
bias) for INTERPHONE’s anomalous results. Although the INTERPHONE study found
significantly increased tumor incidence among those who were the heaviest cell phone
users, the study reported significantly decreased tumor incidence among “regular” cell
phone users [6].

In the third instance when we [2] cited Hardell and Carlberg‘s concern [7] regarding
potential “’hidden conflicts’ of interest” among INTERPHONE investigators, we pointed
out that the “authors reported that the provision of funds to the study investigators via the
UICC was governed by agreements that guaranteed INTERPHONE’s complete scientific
independence” [2].

The following are the three instances in our paper [2] that addressed the issue of
INTERPHONE’s funding:

“All of the INTERPHONE studies were partly funded by the cellular phone industry
(precisely, supported by funding from the International Union against Cancer, which
received funds from the Mobile Manufacturers’ Forum and Global System for Mobile
Communications Association) except for the INTERPHONE-Japan studies.”

“Perhaps due to methodological deficiencies, cellular phone use appeared to reduce
tumor risk in the INTERPHONE studies. These studies were partly funded by the mobile
industry, had poor methodological quality, showed larger differences in response rates
between the case and control groups, and did not use blinding at interview.”

“Thus, the decreased risks of tumors observed in the INTERPHONE studies might
be due to selection bias from participation of cellular phone users in the control group
[69]. We also found that studies partly funded by the cellular phone industry showed
a statistically significantly decreased risk of tumors by cellular phone use, all of which
were INTERPHONE studies. It remains unclear whether cellular phone industry funding
affected the study planning and conduct or data analysis and interpretation because the
authors reported that the provision of funds to the study investigators via the UICC was
governed by agreements that guaranteed INTERPHONE’s complete scientific indepen-
dence. Nonetheless, many of these investigators rely upon industry for future research
funding so they may have “hidden conflicts” of interest despite such agreements [70].”

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Brzozek, C.; Abramson, M.J.; Benke, G.; Karipidis, K. Comment on Choi et al. Cellular Phone Use and Risk of Tumors: Systematic

Review and Meta-Analysis. Int. J. Environ. Res. Public Health 2020, 17, 8079. Int. J. Environ. Res. Public Health 2021, 18, 5459.
2. Choi, Y.-J.; Moskowitz, J.M.; Myung, S.-K.; Lee, Y.-R.; Hong, Y.-C. Cellular phone use and risk of tumors: Systematic review and

meta-analysis. Int. J. Environ. Res. Public Health 2020, 17, 8079. [CrossRef] [PubMed]
3. Myung, S.-K.; Ju, W.; McDonnell, D.D.; Lee, Y.J.; Kazinets, G.; Cheng, C.-T.; Moskowitz, J.M. Mobile phone use and risk of tumors:

A meta-analysis. J. Clin. Oncol. 2009, 27, 5565–5572. [CrossRef] [PubMed]
4. De Vocht, F.; Röösli, M. Comment on Choi, Y.-J.; et al. Cellular phone use and risk of tumors: Systematic review and meta-analysis.

Int. J. Environ. Res. Public Health 2021, 18, 3125. [CrossRef]
5. Myung, S.-K.; Moskowitz, J.M.; Choi, Y.-J.; Hong, Y.-C. Reply to Comment on Choi, Y.-J., et al. Cellular phone use and risk of

tumors: Systematic review and meta-analysis. Int. J. Environ. Res. Public Health 2021, 18, 3326. [CrossRef]
6. The INTERPHONE Study Group. Brain tumour risk in relation to mobile telephone use: Results of the INTERPHONE

international case–control study. Int. J. Epidemiol. 2010, 39, 675–694. [CrossRef]
7. Hardell, L.; Carlberg, M. [Comment] Health risks from radiofrequency radiation, including 5G, should be assessed by experts

with no conflicts of interest. Oncol. Lett. 2020, 20, 1. [CrossRef] [PubMed]

http://doi.org/10.3390/ijerph17218079
http://www.ncbi.nlm.nih.gov/pubmed/33147845
http://doi.org/10.1200/JCO.2008.21.6366
http://www.ncbi.nlm.nih.gov/pubmed/19826127
http://doi.org/10.3390/ijerph18063125
http://doi.org/10.3390/ijerph18063326
http://doi.org/10.1093/ije/dyq079
http://doi.org/10.3892/ol.2020.11876
http://www.ncbi.nlm.nih.gov/pubmed/32774488


Int. J. Environ. Res. Public Health 2021, 18, 5581 3 of 3

8. Bekelman, J.E.; Li, Y.; Gross, C.P. Scope and impact of financial conflicts of interest in biomedical research: A systematic review. J.
Am. Med. Assoc. 2003, 289, 454–465. [CrossRef]

9. Friedman, L.S.; Richter, E.D. Relationship between conflicts of interest and research results. J. Gen. Intern. Med. 2004, 19, 51–56.
[CrossRef]

10. Bero, L.A.; Glantz, S.; Hong, M.-K. The limits of competing interest disclosures. Tob. Control. 2005, 14, 118–126.
11. Hardell, L.; Walker, M.J.; Walhjalt, B.; Friedman, L.S.; Richter, E.D. Secret ties to industry and conflicting interests in cancer

research. Am. J. Ind. Med. 2007, 50, 227–233. [CrossRef]
12. Okike, K.; Kocher, M.S.; Mehlman, C.T.; Bhandari, M. Industry-sponsored research. Injury 2008, 39, 666–680. [CrossRef]
13. Baur, X.; Budnik, L.T.; Ruff, K.; Egilman, D.S.; Lemen, R.A.; Soskolne, C.L. Ethics, morality, and conflicting interests: How

questionable professional integrity in some scientists supports global corporate influence in public health. Int. J. Occup. Environ.
Health 2015, 21, 172–175. [CrossRef] [PubMed]

14. Friedman, L.; Friedman, M. Financial conflicts of interest and study results in environmental and occupational health research. J.
Occup. Environ. Med. 2016, 58, 238–247. [CrossRef] [PubMed]

15. Rollin, L.; Griffon, N.; Darmoni, S.J.; Gehanno, J.F. Influence of author’s affiliation and funding sources on the results of cohort
studies on occupational cancer. Am. J. Ind. Med. 2016, 59, 221–226. [CrossRef]

16. Baur, X.; Soskolne, C.L.; Bero, L.A. How can the integrity of occupational and environmental health research be maintained in the
presence of conflicting interests? Environ. Health 2019, 18, 93. [CrossRef]

17. Carpenter, D.O. Extremely low frequency electromagnetic fields and cancer: How source of funding affects results. Environ. Res.
2019, 178, 108688. [CrossRef]

18. Goldberg, R.F.; Vandenberg, L.N. Distract, delay, disrupt: Examples of manufactured doubt from five industries. Rev. Environ.
Health 2019, 34, 349–363. [CrossRef]

19. Goldberg, R.F.; Vandenberg, L.N. The science of spin: Targeted strategies to manufacture doubt with detrimental effects on
environmental and public health. Environ. Health 2021, 20, 1–11. [CrossRef]

20. Lagorio, S.; Vecchia, P. Alcune considerazioni sullo studio Interphone e sulla sua indipendenza scientifica [Comments on the
Interphone Study and its scientific independence]. Epidemiol. Prev. 2011, 35, 3–5. (In Italian)

21. Yakymenko, I.; Sidorik, E.; Kyrylenko, S.; Chekhun, V. Long-term exposure to microwave radiation provokes cancer growth:
Evidences from radars and mobile communication systems. Exp. Oncol. 2011, 33, 62–70. [PubMed]

22. Starkey, S.J. Inaccurate official assessment of radiofrequency safety by the Advisory Group on Non-ionising Radiation. Rev.
Environ. Health 2016, 31, 493–503. [CrossRef] [PubMed]

23. Deruelle, F. The different sources of electromagnetic fields: Dangers are not limited to physical health. Electromagn. Biol. Med.
2020, 39, 166–175. [CrossRef] [PubMed]

24. Frank, J.W. Electromagnetic fields, 5G and health: What about the precautionary principle? J. Epidemiol. Commun. Health 2021, 75,
562–566. [CrossRef] [PubMed]

25. Huss, A.; Egger, M.; Hug, K.; Huwiler-Müntener, K.; Röösli, M. Source of funding and results of studies of health effects of mobile
phone use: Systematic review of experimental studies. Environ. Health Perspect. 2007, 115, 1–4. [CrossRef]

26. Marino, A.A.; Carrubba, S. The effects of mobile-phone electromagnetic fields on brain electrical activity: A critical analysis of the
literature. Electromagn. Biol. Med. 2009, 28, 250–274. [CrossRef] [PubMed]

27. van Nierop, L.E.; Röösli, M.; Egger, M.; Huss, A. Source of funding in experimental studies of mobile phone use is health: Update
systematic review of funding sources and experimental studies on health effects of mobile phone: Update of a systematic review.
Phys. Rep. 2010, 11, 622–627.

28. Khurana, V.G.; Teo, C.; Kundi, M.; Hardell, L.; Carlberg, M. Cell phones and brain tumors: A review including the long-term
epidemiologic data. Surg. Neurol. 2009, 72, 205–214. [CrossRef] [PubMed]

29. Levis, A.G.; Minicuci, N.; Ricci, P.; Gennaro, V.; Garbisa, S. Mobile phones and head tumours. The discrepancies in cause-effect
relationships in the epidemiological studies—How do they arise? Environ. Health 2011, 10, 59. [CrossRef]

30. Levis, A.G.; Minicuci, N.; Ricci, P.; Gennaro, V.; Garbisa, S. Mobile phones and head tumours: A critical analysis of case-control
epidemiological studies. Open Environ. Sci. 2012, 6, 1–12. [CrossRef]

31. Hardell, L. World Health Organization, radiofrequency radiation and health—A hard nut to crack (Review). Int. J. Oncol. 2017,
51, 405–413. [CrossRef] [PubMed]

32. Prasad, M.; Kathuria, P.; Nair, P.; Kumar, A.; Prasad, K. Mobile phone use and risk of brain tumours: A systematic review of
association between study quality, source of funding, and research outcomes. Neurol. Sci. 2017, 38, 797–810. [CrossRef] [PubMed]

http://doi.org/10.1001/jama.289.4.454
http://doi.org/10.1111/j.1525-1497.2004.30617.x
http://doi.org/10.1002/ajim.20357
http://doi.org/10.1016/j.injury.2008.02.013
http://doi.org/10.1179/2049396714Y.0000000103
http://www.ncbi.nlm.nih.gov/pubmed/25730664
http://doi.org/10.1097/JOM.0000000000000671
http://www.ncbi.nlm.nih.gov/pubmed/26949873
http://doi.org/10.1002/ajim.22549
http://doi.org/10.1186/s12940-019-0527-x
http://doi.org/10.1016/j.envres.2019.108688
http://doi.org/10.1515/reveh-2019-0004
http://doi.org/10.1186/s12940-021-00723-0
http://www.ncbi.nlm.nih.gov/pubmed/21716201
http://doi.org/10.1515/reveh-2016-0060
http://www.ncbi.nlm.nih.gov/pubmed/27902455
http://doi.org/10.1080/15368378.2020.1737811
http://www.ncbi.nlm.nih.gov/pubmed/32151189
http://doi.org/10.1136/jech-2019-213595
http://www.ncbi.nlm.nih.gov/pubmed/33468601
http://doi.org/10.1289/ehp.9149
http://doi.org/10.3109/15368370902918912
http://www.ncbi.nlm.nih.gov/pubmed/20001702
http://doi.org/10.1016/j.surneu.2009.01.019
http://www.ncbi.nlm.nih.gov/pubmed/19328536
http://doi.org/10.1186/1476-069X-10-59
http://doi.org/10.2174/1876325101206010001
http://doi.org/10.3892/ijo.2017.4046
http://www.ncbi.nlm.nih.gov/pubmed/28656257
http://doi.org/10.1007/s10072-017-2850-8
http://www.ncbi.nlm.nih.gov/pubmed/28213724

	References

