
28 NEWS 15th  ann i ve rsa ry  o f  FGFletter  3/2007

The relevance 

by Joachim Schüz

in EM

1 5 t h  a n n i v e r s a r y  o f  F G F

There are now more than 30 original publications

in the scientific literature on the question whether

the use of mobile phones increases the brain

tumour risk. The results regarding short-term and

moderate use of mobile phones are relatively

clear. Obviously, an association with brain tumour

risk can be excluded. The situation is not so clear

regarding long-term use of mobile phones over ten

or more years. However, evidence against a strong

increase in risk is growing. As even very large

studies include only cancer patients, which were

diagnosed in 2003 or before, the proportion

of long-term users (especially of the GSM tech-

nology) is small in both the completed and the

ongoing studies, especially if risks of subgroups,

e.g. tumours in the lateral areas of the brain, are

to be investigated. Methodological limitations of

the studies conducted so far need to be dis-

cussed. This topic poses a special challenge, as

the survey of mobile phone use is complicated

and even if it is obtained with certain reliability,

it is still only a proxy of the actual exposure of

interest, namely radio frequency electromagnetic

fields. Moreover the disease to be investigated

is very serious, often associated with a restriction

of cognitive abilities in the patients. A

comprehensive prospective study in the sense

of an active surveillance system offers the possi-

bility to accompany the wider distribution and

the newly emerging technologies in mobile tele-

communication under health-relevant aspects.
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Epidemiology – a definition
Epidemiology deals with the spatial and temporal dis-

tribution of diseases in the population and the fac-

tors that have a causal influence on it. It thus com-

prises both the description of disease incidence (de-

scriptive epidemiology) and the search for causes

(analytic epidemiology), mainly in the framework of

observational studies. The aim is to identify risk fac-

tors and contribute to the prevention of diseases.

The strength of epidemiological studies is that they

capture real situations, i.e. the exposure is investi-

gated under the conditions of everyday life in per-

sons who actually are exposed. Some human experi-

ments cannot be performed in laboratory studies and

the extrapolation of observations in cells or animals

to humans is not always possible. Moreover epidemi-

ological research has the advantage that the rele-

vance of an effect can be assessed on the level of

the whole population. The observational character of

epidemiological studies, however, has also disadvan-

tages insofar that the researcher cannot control the

study conditions. Therefore spurious associations can

appear in epidemiological studies, e.g. by false cor-

relations via third factors (confounders) or inappro-

priate group comparisons.

The evaluation of epidemiological evidence is per-

formed under different aspects: the strength of the

observed association, the consistency of results within

a study and across different studies, the occurrence

of a dose-response relationship as well as the biolog-

ical plausibility of results (criteria as given by Hill,

1965). A special problem in the interpretation of ob-

served associations arises when epidemiological find-

ings are not supported by experimental studies. One

reason could be that epidemiology is an early indica-

tor for an association, which is uncovered in labora-

tory studies because the underlying mechanism is

unknown, or was not modelled correctly. Another rea-

son could be that the empirically observed associa-

tion is not causal. Epidemiological and experimental

studies supplement each other and should always be

discussed together.

Studies on mobile phones
and brain tumours
There are now more than 30 original publications on

the question whether mobile phone usage increases

the risk of brain tumours, even after leaving out nu-

merous letters and reviews regarding the topic. These

publications can be subdivided into four groups (ta-

ble 1). The first group comprises the studies pub-

lished around the turn of the century, which were

independent case-control studies from the USA and

Scandinavia, performed in patients ascertained al-

ready in the nineties, i.e. the percentage of persons

with mobile phone usage of more than five years was

low. In summary, these studies provided no evidence

that short-term mobile phone use is associated with

the brain tumour risk. The second group is a series

of case-control studies performed in parts of Sweden

(three subsequent studies using the same methodol-

ogy), which were published several times under par-

tially different aspects. In a review paper by the re-

search group who conducted these studies, a strong

association between both mobile phone use and the

use of cordless phones with the brain tumour risk

was reported, which was most pronounced for high-

grade gliomas and acoustic neuromas, but was also

of epidemiological studies
CE research
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found for low-grade gliomas and meningiomas. In

these studies an increased risk was observed with

long-term and more frequent phone use, but statisti-

cally significantly increased risks were also seen at

rather moderate use patterns, i.e. already at life-time

cumulative mobile phone usage between 1 and 43

hours. The third group is the so-called “Interphone

study“, an international case-control study involving

16 centres in 13 countries. Beside Germany, the par-

ticipating countries were Australia, Canada, Denmark,

Finland, France, Great Britain, Israel, Italy, Japan,

New Zealand, Norway and Sweden; approximately

1-hour interviews with 2765 glioma patients, 2425

meningioma patients, 1121 acoustic neuroma pa-

tients and 109 patients with malignant salivary gland

tumours as well as 7658 control persons were con-

ducted. All centres worked in accordance with an in-

ternational study protocol, which allows joint analy-

ses when the study will be completed. This pooled

analyses and the large study size also allow to gain

insight into possible risks among subgroups of pa-

tients, e.g. according to the type of the tumour and

its localization; the latter is important because, due

to the low penetration depth of radio frequency elec-

tromagnetic fields emitted by the phone, it is conceiv-

able that an increase in risk can only be found in

tumours located in the lateral area of the side of the

head where the phone was held. In the meantime,

more than one half of the data from the Interphone

study have been published, including the studies from

four Scandinavian countries, from Great Britain, from

Japan and Germany. They confirm the results of the

first group of no association with short-term use and

contradict the second group, which has found that

even short-term mobile phone use increases the risk.

The results for the group of long-term users (ten years

or longer) are still unclear. There is evidence of an

increased risk of acoustic neuroma from Sweden, of

an increased risk of glioma from Germany, keeping in

mind that combining all published Interphone compo-

nents weakened these single findings. The results of

the joint analyses need to be awaited before drawing

further conclusions. The fourth group is formed by a

study of different design (cohort study). In a Danish

study the entire adult population was divided in two

groups, into those who had their first mobile phone

contract in their own name between 1982 and 1995,

and into all others. Cancer incidence rates were cal-

culated for these two population groups using the

Danish Cancer Registry. The incidence rates for brain

tumours, leukemias, eye and salivary gland tumours

were not increased in the early mobile phone owners.

Due to the rather rough division into exposed and

unexposed persons, a moderately increased risk can-

not be excluded in this type of study, but having

missed a substantial risk increase is very unlikely.

Hence, the results do contradict the observed increase

in risk of the second group. For a discussion of these

studies and their evaluation please refer to a recent

opinion statement of the European Union (download

is for free from the internet [1]). A short review in

German was recently published by the Deutsches

Ärzteblatt [2]. In the following, the methodological

challenges of these studies will be examined in more

detail.

Case-control studies –
advantages and disadvantages
Case-control studies are based on the comparison of

two groups of persons (fig. 1). The group of cases are

the persons who have the target disease of the study

and they are retrospectively examined for the occur-

rence of the possible risk factors of interest. A con-

trol group of persons without the disease is exam-

ined likewise. The direction of the investigation is

always retrospective (the starting point is the dis-

ease), regardless of the fact whether the case identi-

fication was retrospective as well (the diagnosis was

made prior to the beginning of the study; prevalent

cases) or prospective (after the beginning of the study

over a defined time period newly diagnosed cases

are included in the study; incident cases). A prospec-

tive recruiting of patients is necessary for outcomes

with poor prognosis. Case-control studies are based

on one or few diseases, but a great number of poten-

tial risk factors are examined. Despite some disad-

vantages, case-control studies are very common in

the epidemiology of chronic diseases, especially for

rare outcomes. The conduct of case-control studies

is usually shorter than that of cohort studies and
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their sample size is smaller (see “The Danish cohort

study – advantages and disadvantages“). Difficulties

of case-control studies are the recruiting of repre-

sentative samples and the quality of the retrospec-

tive exposure assessment.

For exposure assessments based on questionnaires

the contact with the participants is necessary and

prior to the interview participants need to sign in-

formed consent. While the willingness to participate

is usually high in the “case“ group, many refusals will

appear in the “control” group, despite of intensive

persuasive efforts. An example for this is the Inter-

phone study component in Germany, where, despite

several invitation letters, the provision of comprehen-

sive information material and manifold personal con-

tacts, a participation rate of 62 % was reached; this

was a convenient response rate for a case-control

study, but still means that each third potential volun-

teer randomly selected from population files, could

not be persuaded to cooperate [3]. The low willing-

ness to participate becomes a problem if it is sys-

tematic, and there is often an education gradient

regarding the willingness to participate. This educa-

tion gradient again correlates with life style factors

and occupational exposures, which can result in dis-

tortions regarding these factors in risk estimation. A

short questionnaire with non-participants used for In-

terphone (answered by about half of this group)

showed a deficit of participants without mobile phone

[3] that may have resulted in a bias towards a spuri-

ous protective effect.

Epidemiological studies often aim at exposures that

happened years in the past, and the assessment of

such exposures via questionnaire is another crucial

disadvantage of case-control studies. First, because

it is generally difficult to recall past events; e.g., the

first question on mobile phone use in Interphone was

when (year and month) regular mobile phone use be-

gan, defined as at least one call per week over a

period of at least half a year. Second, because the

disease itself affects the memory abilities. A valida-

tion study within Interphone [4], where network traffic

data were compared to self-reported data of volun-

teers, showed great deviations even regarding cur-

rent usage. On average, participants overestimated

the length of phone calls by 40 %. When such report-

ing errors are equal in cases and controls, it is ex-

pected to lead to an underestimation of risk. A spuri-

Figure 1: Overview of the designs of cohort studies and case-control studies
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ous risk is produced when patients tend to overesti-

mate more strongly than the control persons; a bias

often observed in case-control studies.

Already in the first case-control studies on mobile

phone use, the questions regarding the side of the

head to which the mobile phone was usually held

where identified as problematic. The association ob-

served in many studies with ipsilateral use (preferred

side of the head during usage is the side of the head

with the tumour) was balanced by a protective effect

on the contralateral effect [e.g. 5 and 6]. In the joint

evaluation of Interphone this will be taken one step

further. The affected side of the head will be subdi-

vided into smaller areas according to exposure inten-

sity: if the ipsilateral effect is equally strong for all

areas (like frontal, temporal and occipital), this rath-

er indicates evidence of an interview artefact, but if it is

stronger for areas with higher exposure (temporal and/

or parietal), it may indicate a causal association.

The Danish cohort study –
advantages and disadvantages
The basis of a cohort study is a population of non-

diseased persons, which is divided into two or more

groups according to the exposure of interest (figure

1). After a defined follow up period, the disease inci-

dence rates are compared across these groups. Of-

ten also a cohort of exposed persons is created,

whose disease incidence rate is then compared with

that of the general population. The direction of the

investigation is always prospective (the starting point

is the exposure), regardless of the fact whether the

entire study was planned prospectively, i.e. the co-

hort is set up at the beginning of the study, or wheth-

er it is a historical cohort study. A historical cohort

study is possible when data from the past are availa-

ble, which retrospectively allows the reconstruction

of cohorts. Cohort studies comprise few risk factors,

but allow the examination of a great number of dis-

eases potentially associated with these risk factors.

The etiologically adequate direction of cohort studies

makes them the type of study with the greatest pow-

er. As exposure is obtained prior to the disease, the

assumption of a causal relation is stronger than in

case-control studies. In spite of that, prospective co-

hort studies are an exception in the epidemiology of

chronic diseases. The reason for that is the great

expenditure. A very large cohort has to be formed for

rare diseases and the follow up has to be done for a

very long time period.

This aspect is an advantage of the Danish concept

[7]. Based on customer data of all Danish network

Figure 2: Spurious associations produced by a third factor: due to the correlations between early mobile

phone ownership (1985) and income and between income and smoking behaviour, the proportion of

smokers was lower in the cohort of mobile phone owners than in the rest of the population; hence,

mobile phone ownership displayed a false protective effect on the risks of diseases associated with

smoking.
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operators, a cohort of 420,000 adult Danes was set

up comprising mobile phone owners between 1982

and 1995. This cohort was followed up to 2002 and

the cancer incidence rates of the cohort were com-

pared with the rates of rest of the Danish popula-

tion. Thus, the study is maximally representative for

Denmark (the whole country was included) and has

a maximal length with respect to the study period

(up to 21 years), even when the average usage was

only 8.5 years and the percentage of mobile phone

owners of ten and more years was just 56,000 per-

sons. A disadvantage is the rough categorization of

exposure. The person with the mobile phone con-

tract is not necessarily the mobile phone user, on

the other hand there are users who have no con-

tract in their own name (family members or contracts

in the name of the company). The Danish study has

no information on prepaid phones and whether car

phones or handsfree kits or speakerphones were

used. Moreover the exposure cannot be divided ac-

cording to the frequency of use, therefore rare us-

ers and intense users are in the same exposure cat-

egory. All these disadvantages can lead to an un-

derestimation of risk, if any. If an association would

have been observed in this study, it could not be

explained by these restrictions. But an inconspicu-

ous finding could mean that there was no associa-

tion or that a moderate increase in risk has been

missed. An evaluation of the quality of the exposure

measure [8] shows that, with the Danish concept, a

hypothetical increase in risk by 50 % would have

been measured as a 20 % increase.

If the correlation of exposure proxies (here: purchase

of a mobile phone contract) and the exposure of in-

terest (here: mobile phone field exposure) is only

moderate, the possible role of confounders, which

are factors that correlate with the exposure and the

disease risk as well, becomes important. The Danish

cohort study can, via the purchase of a mobile phone

contract, with a certain validity make a prognosis on

smoking behaviour, because the cohort of contract

owners had a high income and among Danish men

high income correlates with smoking behaviour (fig.

2). Cancer types associated with smoking were ob-

served less than expected in the cohort, falsely sug-

gesting a protective effect of mobile phones on e.g.

lung cancer. In women, smoking is not associated

with high income and the lung cancer rate in the

cohort is therefore not lower than expected. Method-

ologically, these observations support the strength

of the design. But an evaluation of the brain tumour

risk associated with mobile radio is only possible

since smoking and other life style factors are no

confounders in this context.

The solution to the problem
A number of outlined problems could be solved with

the help of prospective cohort studies. An interview

of participants prior to the occurrence of the disease

avoids the disease affecting responses in an inter-

view. This would be crucial especially regarding the

question for the side of the head preferred during

mobile phone usage. In addition, also data of net-

work operators could be collected prospectively, which

would objectify the frequency of use. In the interview

also data on competing risks could be collected, so

that diseases can be examined, where life style is

known to have a great influence on the risk profile.

For the investigation of rare diseases a large cohort

is required. Estimates suggest about 250,000 per-

sons, so such studies would have to be conducted in

a multinational approach to share the burden. This

concept of prospective cohorts was piloted in some

countries and the design was optimized. Under the

heading Cosmos (COhort Study on MObile phone us-

erS) the project starts this year in Denmark and next

year in Sweden and England. While participation is

still considered in Finland and the Netherlands, the

project was cancelled in Germany after the end of the

feasibility study. Whereas the feasibility of the con-

cept was also successfully demonstrated in Germa-

ny, the willingness to participate in a pilot study was

very low (piloted with 5000 volunteers). The resulting

costs for establishing a cohort in Germany have per-

suaded the Federal Government to withdraw from the

project.

The Cosmos study can also be seen as a tool of

surveillance. Emerging questions can be answered

faster and more efficient than when each issue would

require an own new study. Other diseases than can-
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Table 1. Overview of epidemiological studies on mobile phone usage and the risk to get brain tumours

(adapted and expanded from [1]); shown are groups according to the text, the references, the country,

where the study was perforemd, the number of exposed cases with the estimated relative risk

(incl. 95 % confidence interval) for overall mobile phone use and the number of exposed cases with

the estimated risk (incl. 95% confidence interval) for long-term users as well as the corresponding

definition of longterm use.

Author + Journal country # exposed RR (KI) definition longterm R (KI)
cases# exposure t cases R

brain tumors
group 1 (early case-control studies)
Hardell [6]a Sweden (part) 78 1,0 (0,7-1,4) > 5 years 34 0,8 (0,5-1,4)
Muscat, JAMA, 2000 USA (part) 66 0,8 (0,6-1,2) > 4 years 17 0,7 (0,4-1,4)
Inskip, N Engl J Med, 2001 USA (part) 139 0,8 (0,6-1,1) > 5 years 22 0,7 (0,4-1,4)
Auvinen, Epidemiology, 2002 Finland 40 NMT, 16 1,3 (0,9-1,8) > 2 years 17 NMT, 1 GSM 1,5 (0,9-2,5)

GSM

group 2 (case-control study series from Sweden)
Hardell [6]a Sweden (part) - - > 10 years 16 1,2 (0,6-2,6)
Hardell [9]b Sweden (part) NMT Gliom 1,5 (1,1-1,9) > 10 years NMT Gliom 2,4 (1,7-3,5)

GSM Gliom 1,3 (1,1-1,6) GSM Gliom 3,4 (1,6-7,3)
NMT Mening. 1,3 (1,0-1,7) NMT Meningeom 1,1 (0,9-1,3)
GSM Mening. 1,6 (1,0-2,6) GSM Meningeom 1,8 (0,7-4,6)

group 3 (Interphone case-control study))
Lönn, Am J Epidemiol, 2005c Sweden 214 Gliom 0,8 (0,6-1,0) > 10 years 25 Gliom 0,9 (0,5-1,5)

118 Meningeom 0,7 (0,5-0,9) 12 Meningeom 0,9 (0,4-1,9)
Christensen, Neurology, 2005 c Denmark 59 Gliom (high) 0,6 (0,4-0,9) > 10 years 8 Gliom(high) 0,5 (0,2-1,3)

47 Gliom (low) 1,1 (0,6-2,0) 6 Gliom(low) 1,6 (0,4-6,1)
67 Meningeom 0,8 (0,5-1,3) 6 Meningeom 1,0 (0,3-3,2)

Hepworth, BMJ, 2006 c Great Britain (part) 508 Gliom 0,9 (0,8-1,1) > 10 years 66 Gliom 0,9 (0,6-1,3)
Klaeboe, Eur J Cancer Norway 161 Gliom 0,6 (0,4-0,9) > 6 years 55 Gliom 0,7 (0,4-1,2)
Prev, 2007c 96 Meningeom 0,8 (0,5-1,1) 28 Meningeom 1,2 (0,6-2,2)
Lahkola [5]c Denmark, Finland, 867 Gliom 0,8 (0,7-0,9) > 10 years 88 Gliom 0,9 (0,7-1,3)

Norway, Sweden,
Great Britain (part)

Schüz [3] Germany 138 Gliom 0,8 (0,6-1,1) > 10 years 12 Gliom 2,2 (0,9-5,1)
104 Meningeom 1,0 (0,7-1,3) > 10 years 5 Meningeom 1,1 (0,4-3,4)

group 4 (Danish retrospective cohort study)
Johansen, J Natl Cancer Denmark 154 1,0 (0,8-1,1) > 5 years 24 1,0 (0,7-1,6)
Inst, 2001d

Schüz [7]d Denmark 580 1,0 (0,9-1,1) > 10 years 28 0,7 (0,4-1,0)

acoustic neuromas
group 1 (early case-control studies)
Hardell [6]a Sweden (part) 5 0,8 (0,1-4,2) - - -
Muscat, Neurology, 2002 USA (part) - - > 3 years 11 1,7 (0,5-5,1)
Inskip, N Engl J Med, 2001 USA (part) 22 1,0 (0,5-1,9) > 5 years 5 1,9 (0,6-5,9)

group 2 (case-control study series from Sweden)
Hardell [9]b Scheden (part) NMT 2,9 (2,0-4,3) > 10 years NMT 3,2 (1,7-6,1)

GSM 1,5 (1,1-2,1) GSM 0,8 (0,1-6,6)

group 3 (Interphone case-control study)
Christensen, Am J Epidemiol, Denmark 45 0,9 (0,5-1,6) > 10 years 2 0,2 (0,0-1,1)
2004e

Lönn, Epidemiology, 2004e Sweden 89 1,0 (0,6-1,5) > 10 years 14 1,9 (0,9-4,1)
Klaeboe, Eur J Norway 22 0,5 (0,2-1,0) > 6 years 7 0,5 (0,2-1,5)
Cancer Prev, 2007e

Schoemaker [10]e Denmark, Finland, 360 0,9 (0,7-1,1) > 10 years 47 1,0 (0,7-1,5)
Norway, Sweden,
Great Britain (part)

Schlehofer [11] Germany 29 0,7 (0,4-1,2) > 5 years 8 0,5 (0,2-1,3)
Takebayashi, Occup
Environ Med, 2006 Japan 51 0,7 (0,4-1,2) > 8 years 4 0,8 (0,2-2,7)

group 4 (Danish retrospective cohort study))
Johansen, J Natl Cancer Inst, Denmark 7 0,6 (0,3-1,3) - - -
2001d

Schüz [7]d Denmark 32 0,7 (0,5-1,0) - - -

a idential with the first study from group 1, therefore only > 10 years result taken for group 2
b taken from a review of the working group in 2006; the original results are presented in more than a dozen publications of Hardell et
al., partially with the same study population; according to the authors, three subsequently performed case-control studies
c the glioma results of Lönn, Christensen, Hepworth and Klaeboe are pooled in Lahkola [5] (together with Finland that has not published
separately)
d Schüz [7] is the publication on the expanded follow-up of the Danish cohort of Johansen (2001)
e the acoustic neuroma results of Lönn, Christensen and Klaeboe are pooled in Schoemaker [10] (together with Finland and Great Britain
that have not published separately)
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cer were not examined in mobile phone studies so

far. The biggest challenge for the Cosmos study is

the constantly changing technology and the question

how to measure relevant differences of exposure

across the population in the future.

Outlook
The rapid spreading of mobile phones at the end of

the nineties and the development towards cheaper

prices for making calls resulted in a high popularity of

mobile phones. Innovative concepts like “flat rates“,

“home zones“, multifunctional mobile phones and

the replacement of traditional phones at home by

cordless phones contribute to the development that

mobile phone users use the phone more frequently,

that they have begun to use phones at an earlier age

and that they have phoned more than the typical

users of epidemiological studies performed today.

“Flat rates“, which almost allow mobile phone usage

without limits, stand in contrast with the observation

that e.g. in the German component of the Interphone

study a user with a life-time cumulative 195 hours of

usage belongs to the intensive mobile phone user

group [3]. Another noteworthy trend however is that

the microwave exposure from the phone became much

lower over time and will most likely again be lower

with the expansion of UMTS networks.

When considering all epidemiological studies com-

pleted until now, which all speak against an at least

substantial cancer risk, together with the numerous

experimental studies primarily speaking against ad-

verse health effects, it seems unlikely that new na-

tional small epidemiological studies will provide new

insights. Multicenter studies with a common protocol

and a sufficient size of study, as e.g. the Cosmos

study, have all the advantages to verify the available

knowledge and to respond flexibly to new hypothesis.

The popularity of the mobile telecommunication tech-

nology and its constant development require a con-

tinuous scientific monitoring of adverse health con-

sequences, which is where epidemiology can play a

key role.

Dr. rer. physiol. et med. habil. Joachim

Schüz is Head of the Department of

Biostatistics and Epidemiology at the

Institute of Cancer Epidemiology,

Danish Cancer Society, Copenhagen,

Denmark. He is a member of the Board

of Directors of the Bioelectromagnetic

Society and member of the Working

Group on EMF of the EU Scientific Committee on Emerging and

Newly Identified Health Risks (SCENIHR).

References
• [1] Scientific Committee on Emerging and Newly Identified Health

Risks (SCENIHR). Possible effects of Electromagnetic Fields

(EMF)on Human Health. EC Directorate-General Health & Con-

sumer Protection [http://ec.europa.eu/health/ph_risk/commit-

tees/04_scenihr/docs/scenihr_o_007.pdf].

• [2] Blettner M, Schüz J. Handy und Gehirntumor: Einzelne Ergeb-

nisse werden aus dem Zusammenhang gerissen. Dtsch Ärztebl

2007; 104:A-536-39

• [3] Schüz J, Böhler E, Berg G, et al. Cellular phones, cordless

phones, and the risk of gliomas and meningiomas (Interphone

study group, Germany). Am J Epidemiol 2006, 163: 512-20

• [4] Vrijheid M, Cardis E, Armstrong BK, et al. Validation of short

term recall of mobile phone use for the Interphone study. Occup

Environ Med 2006, 63: 237-43

• [5] Lahkola A, Auvinen A, Raitanen J, et al. Mobile phone use and

risk of glioma in 5 North European countries. Int J Cancer 2007;

120:1769-75

• [6] Hardell L, Nasman A, Pahlson A, et al. Use of cellular tele-

phones and the risk for brain tumors: A case-control study. Int J

Oncol 1999;15:113-6.

• [7] Schüz J, Jacobsen R, Olsen JH, et al. Cellular telephone use

and cancer risk: an update of a nationwide Danish cohort. J Natl

Cancer Inst 2006; 98: 1707-13

• [8] Schüz J, Johansen C. A comparison of self-reported cellular

telephone use with subscriber data: agreement between the two

methods and implications for risk estimation. Bioelectromagnet-

ics 2007; 28: 130-136

• [9] Hardell L, Mild KH, Carlberg M, Söderqvist F. Tumour risk

associated with use of cellular telephones or cordless desktop

telephones. World J Surg Oncol 2006;4:74

• [10] Schoemaker MJ, Swerdlow AJ, Ahlbom A, et al. Mobile phone

use and risk of acoustic neuroma: results of the Interphone

case-control study in five North European countries. Br J Cancer

2005; 93:842-8.

• [11] Schlehofer B, Schlaefer K, Blettner M, et al. Environmental

risk factors for sporadic acoustic neuroma (Interphone Study

Group, Germany). Eur J Cancer 2007; 43:1741-7


