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Introduction
�e increasing spread of Radiofrequency Electromagnetic Fields 

(RF-EMF) has aroused wide concern about health care. Mobile phones 
are one of the most important factors that can give rise to human 
exposure of RF-EMF. �ere are some studies indicating that mobile 
phones or similar equipment may be factors that cause oxidative stress 
and even cause damage to DNA, which may lead to the development 
of di�erent pathology including tumors [1,2]. But the con�dence level 
and speci�c mechanism still remain unclear, which makes it necessary 
to evaluate the risk of cancer. In the year of 2011, the International 
Agency for Research on Cancer (IARC) concluded that Radiofrequency 
(RF) radiation from personal devices like mobile phones and other 
devices is classi�ed as a Group 2B, meaning that RF-EMF is possibly 
carcinogenic to humans. But it is only weak mechanistic evidence that 
proves the relativity. As mobile phone gradually being a necessity of life, 
the relativity needs to be proved [3].

When it comes to mobile phone and tumors, it is true that glioma, 
meningioma and acoustic neuroma are more common disease. Gliomas 
are the most common primary intracranial tumor, representing 81% 
of malignant brain tumors and they cause signi�cant mortality and 
morbidity. More and more factors have been speculated and con�rmed 
as potential contributors to glioma risk including exposure to ionizing 
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good number of epidemiological researches, if one of the properties (A 
or B) is su�ciently rare (this is called the rare disease assumption), then 
the OR is approximately equal to the corresponding Risk Ratio (RR).

�ere are several previous studies that have discussed the association 
between wireless phones and above-mentioned tumors while 
concluding the opposite result. Michael Carlberg found relationships 
between exposure of mobile phone and other similar devices while 
Michael H Repacholi have the contrary conclusion [7,8]. Michael 
Carlberg and Lennart Hardell’s meta-analysis of case-control studies 
drew the conclusion that glioma is caused by RF radiation by using 
the nine Bradford Hill viewpoints [7]. Also, Elisa Carvalho de Siqueira 
provided evidence of relation between parotid tumor and wireless 
phone use though presenting mild e�ect. However, divergence exists [8]. 
Michael H Repacholi found no consistent relationship between glioma, 
meningioma, acoustic neuroma, or parotid gland tumors and wireless 
phone use in both in vivo and epidemiology studies, knowing that the 
four tumors originate in the areas of the head that most absorb the RF 
energy from wireless phone [9]. In a word, inconsistency remains in the 
study of whether cancer is associated with wireless phone use. Besides, 
the duration of use is also controversial. �ere have been few studies 
highlighting the fact that long-term (>10 years) wireless phone use may 
increase the risk of cancers like acoustic neuroma, meningioma and 
glioma [10,11], according to which we divide the group of the latency 
time in 1-5 years as short-term use, ≥ 10 years as long-term use and 
remaining part as medium-time use. 

Above all, this meta-analysis was to evaluate the relationship of 
glioma, meningioma, acoustic neuroma and duration of use of mobile/
cellular phones in order to �nd supportive results.

Materials and Methods
We searched PubMed, EMBASE, and the Cochrane Library in 

September 2021, using “(cordless phones OR mobile phone OR cellular 
phone OR electromagnetic �elds OR radiofrequency electromagnetic 
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DerSimonian and Laird is a simple and now standard way of performing 
random e�ects meta-analyses. In other cases, we used �xed-e�ects 
method (inverse variance). Heterogeneity was assessed by Chi-square 
based Q-test and I squared test. If P value for Q test <0.05 or I²>50%, 
heterogeneity is signi�cant. By performing sensitivity analysis, we 
excluded several studies to reduce the heterogeneity as far as possible. 
We estimated publication bias using Begg’s and Egger’s test. When there 

is publication bias the p-value<0.05. �e Stata/MP 16.0 so�ware was 
used for statistical analysis (StataCorp, College Station, Texas, USA).

Results
Totally 41478 participants including 13021 cases and 28457 

controls were enrolled in the �nal analysis (Table 1). �e most common 
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Due to the heterogeneity and publication bias between studies, 
subgroup analyses were performed to evaluate the association between 
length of mobile/cellular phone use and speci�c type of cancer.

Glioma

All the included references (6 articles including 18 studies about 
length of exposure and risk of glioma) had similar basis for grouping 
reported time since �rst use of wireless phone. Two studies, from 
S. Lönn and L. Hardell were excluded because they demonstrated 
signi�cant heterogeneity. �en we calculated OR and CI values of L. 
Hardell’s research (2015), and put this result (OR, 1.05; CI: 1.05-1.47) 
into meta-analysis. �erefore, 6 articles including 16 studies were 
analysed by selecting the three groups (Short, Medium and Long) as the 

exposure and people never/rarely use mobile/cellular phone as referent 
group to calculate the pooled OR value. In the random e�ect models, 
no association between duration of use mobile/cellular phones and 
gliomas was found (Figure 3).

Meningioma

Subgroup analyses were performed to identify the association 
between duration and cancer risk. We calculated the OR and CI values 
of two studies from E. Cardis (OR: 0.846; CI: 0.745-0.961) and M. 
Carlberg (OR: 0.909; CI: 0.778-0.963) and put them into meta-analysis. 
As shown in Figure 4, there were 6 articles was put into subgroup of 
short, medium and long time use respectively. �e result from �xed 
e�ect models indicated that using mobile/cellular phones for a short or 

Figure 1: Study selection fom the database Pubmed, EMBASE, The Cochrane library.

Figure 2: Mobile/Cellular phone use and risk of (A) Gliomas (B) Meningiomas and (C) Acoustic neuromas in meta-analysis of case-control studies. 
Note: ES-Effect Size (odds ratio), CI-Confidence Interval. 
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Figure 4: Mobile/cellular phone use duration and risk of meningioma in subgroup meta-analysis of case-control studies.
Note: OR-Odds Ratio, CI-Confidence Interval.

Figure 5: Mobile/cellular phone use duration and risk of acoustic neuroma in subgroup meta-analysis of case-control studies.
Note: OR-Odds Ratio, CI-Confidence Interval.
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medium time (≤ 10 years) could reduce the risk of meningioma (OR, 
0.83; 95% CI, 0.76-0.90; I²=39.5%, p=0.142; OR, 0.83; 95% CI, 0.75-0.93; 



https://www.sciencedirect.com/science/article/abs/pii/S0891061815000691?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0891061815000691?via%3Dihub
https://rbej.biomedcentral.com/articles/10.1186/s12958-018-0431-1
https://www.thelancet.com/journals/a/article/PIIS1470-2045(11)70147-4/fulltext
https://academic.oup.com/neuro-oncology/article/16/7/896/1927249
https://academic.oup.com/neuro-oncology/article/16/7/896/1927249
https://www.futuremedicine.com/doi/10.2217/fon-2018-0006
https://www.futuremedicine.com/doi/10.2217/fon-2018-0006
https://www.nejm.org/doi/10.1056/NEJMra2020394
https://www.hindawi.com/journals/bmri/2017/9218486/
https://www.hindawi.com/journals/bmri/2017/9218486/
https://www.hindawi.com/journals/bmri/2017/9218486/
https://onlinelibrary.wiley.com/doi/abs/10.1111/jop.12531
https://onlinelibrary.wiley.com/doi/abs/10.1111/jop.12531
https://onlinelibrary.wiley.com/doi/10.1002/bem.20716
https://onlinelibrary.wiley.com/doi/10.1002/bem.20716
https://www.spandidos-publications.com/10.3892/ijo.2013.2111
https://www.spandidos-publications.com/10.3892/ijo.2013.2111
https://www.spandidos-publications.com/10.3892/ijo.2013.2111
https://oem.bmj.com/content/64/9/626
https://oem.bmj.com/content/64/9/626
https://academic.oup.com/ije/article/41/1/328/648708
https://academic.oup.com/ije/article/41/1/328/648708
https://academic.oup.com/aje/article/163/6/512/87535?login=false
https://academic.oup.com/aje/article/163/6/512/87535?login=false
https://academic.oup.com/aje/article/161/6/526/80955?login=false
https://academic.oup.com/aje/article/161/6/526/80955?login=false
https://academic.oup.com/ije/article/37/6/1304/731668?login=false
https://academic.oup.com/ije/article/37/6/1304/731668?login=false
https://oem.bmj.com/content/71/7/514
https://oem.bmj.com/content/71/7/514
https://www.spandidos-publications.com/10.3892/or.2015.3930
https://www.spandidos-publications.com/10.3892/or.2015.3930
https://www.spandidos-publications.com/10.3892/or.2015.3930
https://onlinelibrary.wiley.com/doi/10.1002/ijc.22503
https://onlinelibrary.wiley.com/doi/10.1002/ijc.22503
https://www.sciencedirect.com/science/article/abs/pii/S0928468014000649?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0928468014000649?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0928468014000649?via%3Dihub
https://www.bmj.com/content/332/7546/883
https://journals.lww.com/eurjcancerprev/Abstract/2007/04000/Use_of_mobile_phones_in_Norway_and_risk_of.9.aspx
https://journals.lww.com/eurjcancerprev/Abstract/2007/04000/Use_of_mobile_phones_in_Norway_and_risk_of.9.aspx
https://www.sciencedirect.com/science/article/abs/pii/S1877782111000944?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1877782111000944?via%3Dihub
https://academic.oup.com/aje/article/159/3/277/79706
https://www.spandidos-publications.com/10.3892/ijo.15.1.113
https://www.spandidos-publications.com/10.3892/ijo.15.1.113
https://www.spandidos-publications.com/10.3892/ijo.2013.2025
https://www.spandidos-publications.com/10.3892/ijo.2013.2025
https://www.spandidos-publications.com/10.3892/ijo.2013.2025
https://www.ejcancer.com/article/S0959-8049(07)00379-6/fulltext
https://www.ejcancer.com/article/S0959-8049(07)00379-6/fulltext
https://journals.lww.com/epidem/Fulltext/2014/03000/Long_term_Mobile_Phone_Use_and_Acoustic_Neuroma.13.aspx
https://journals.lww.com/epidem/Fulltext/2014/03000/Long_term_Mobile_Phone_Use_and_Acoustic_Neuroma.13.aspx
http://doi.org/10.1097/EDE.0000000000000058
https://journals.lww.com/epidem/Fulltext/2004/11000/Mobile_Phone_Use_and_the_Risk_of_Acoustic_Neuroma.3.aspx


Citation: 

https://journals.lww.com/epidem/Fulltext/2004/11000/Mobile_Phone_Use_and_the_Risk_of_Acoustic_Neuroma.3.aspx
https://link.springer.com/article/10.1007/s11060-007-9432-1#citeas
https://link.springer.com/article/10.1007/s11060-007-9432-1#citeas
https://link.springer.com/article/10.1007/s10072-017-2850-8
https://link.springer.com/article/10.1007/s10072-017-2850-8
https://link.springer.com/article/10.1007/s10072-017-2850-8
https://www.cancerjournal.net/article.asp?issn=0973-1482;year=2016;volume=12;issue=8;spage=298;epage=300;aulast=Wang
https://www.cancerjournal.net/article.asp?issn=0973-1482;year=2016;volume=12;issue=8;spage=298;epage=300;aulast=Wang
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0175136
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0175136
https://ascopubs.org/doi/10.1200/EDBK_238353
https://ascopubs.org/doi/10.1200/EDBK_238353
https://www.spandidos-publications.com/10.3892/ijo.32.5.1097
https://www.spandidos-publications.com/10.3892/ijo.32.5.1097
https://www.sjweh.fi/show_abstract.php?abstract_id=995
https://www.sjweh.fi/show_abstract.php?abstract_id=995
https://www.sciencedirect.com/science/article/abs/pii/S0140673604161539?via%3Dihub
https://n.neurology.org/content/64/2/350
https://n.neurology.org/content/64/2/350
https://thejns.org/view/journals/j-neurosurg/97/5/article-p1078.xml
https://thejns.org/view/journals/j-neurosurg/97/5/article-p1078.xml
https://onlinelibrary.wiley.com/doi/10.1002/ijc.25765
https://onlinelibrary.wiley.com/doi/10.1002/ijc.25765
https://onlinelibrary.wiley.com/doi/10.1002/ijc.25765
https://academic.oup.com/aje/article/164/6/538/129926?login=false
https://academic.oup.com/aje/article/164/6/538/129926?login=false
https://academic.oup.com/aje/article/164/6/538/129926?login=false
http://ijomeh.eu/Mobile-phone-use-and-risk-for-intracranial-tumours-and-salivary-gland-tumours-A-meta-analysis,63713,0,2.html
http://ijomeh.eu/Mobile-phone-use-and-risk-for-intracranial-tumours-and-salivary-gland-tumours-A-meta-analysis,63713,0,2.html

	Title
	Abstract
	Corresponding Author

