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Use of mobile phones in Norway and risk of intracranial
tumours
Lars Klaeboea, Karl Gerhard Blaasaasb and Tore Tynesa,c

To test the hypothesis that exposure to radio-frequency

electromagnetic fields from mobile phones increases the

incidence of gliomas, meningiomas and acoustic neuromas

in adults. The incident cases were of patients aged 19–69

years who were diagnosed during 2001–2002 in Southern

Norway. Population controls were selected and frequency-

matched for age, sex, and residential area. Detailed

information about mobile phone use was collected from

289 glioma (response rate 77%), 207 meningioma patients

(71%), and 45 acoustic neuroma patients (68%) and from

358 (69%) controls. For regular mobile phone use, defined

as use on average at least once a week or more for at least

6 months, the odds ratio was 0.6 (95% confidence interval

0.4–0.9) for gliomas, 0.8 (95% confidence interval 0.5–1.1)

for meningiomas and 0.5 (95% confidence interval 0.2–1.0)

for acoustic neuromas. Similar results were found with

mobile phone use for 6 years or more for gliomas and

acoustic neuromas. An exception was meningiomas, where

the odds ratio was 1.2 (95% confidence interval 0.6–2.2).

Furthermore, no increasing trend was observed for gliomas

or acoustic neuromas by increasing duration of regular use,

the time since first regular use or cumulative use of mobile

phones. The results from the present study indicate that

use of mobile phones is not associated with an increased

risk of gliomas, meningiomas or acoustic neuromas.
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Introduction
The use of mobile phones increased rapidly during the

late 1990s, and there is increasing public concern about

a possible link between mobile phone use and brain

tumours. Mobile phones represent a relatively new

technology, and their possible biological effects in

producing neoplasms are unknown (Advisory Group on

Non-ionizing Radiation, 2003). In contrast to ionizing

radiation, radio-frequency fields do not have enough

energy to break chemical bonds or damage DNA (Chang

et al., 2005). The electromagnetic fields from mobile

phones are concentrated close to the antenna, so the

exposure is highest in the structures closest to the surface

of the head.

Over the last few years, several epidemiological studies

have been published investigating the possibility of a link

between mobile telephone use and the risk of brain

tumours. No studies of gliomas, meningiomas or acoustic

neuromas have found an overall link to mobile phone

exposure in general (Boice and McLaughlin, 2002;

Christensen et al., 2004, 2005; Lonn et al., 2004a, 2005).

When we take the latency time for brain tumours into

account, we expect the duration of mobile phone use to

be too short for the investigation of the risks from long-

term use in many of these studies.

Norway, together with the other Nordic countries, was

among the first countries in Western Europe to introduce

mobile phones. Norway is therefore suitable for an

investigation of the risks of brain tumours in relation to

long-term mobile phone use. The Norwegian population

has been using mobile phones since the 1980s, and there

has been a strong increase of users during the 1990s

(Lonn et al., 2004b). Approximately 5% of the population

used mobile phones in 1990, 25% in 1995 and over 80%

use them currently. Therefore, a study based on the

Norwegian population will have a relatively large propor-

tion of long-term users, which is crucial for the detection

of any increased risk of tumours related to long-term

mobile phone use.

This study is a part of the INTERPHONE study – an

international collaborative case–control study of brain
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tumours, acoustic neuromas and parotid gland tumours

in relation to mobile phone use, co-ordinated by the

International Agency for Research on Cancer (IARC)

(Cardis and Kilkenny, 1999). Here we report results

for gliomas, meningiomas and acoustic neuromas from

Norway.

The aim of the present study was to test the hypothesis

that exposure from mobile phones increases the risk of

gliomas, meningiomas and acoustic neuromas.

Material and methods
Study population

This population-based case–control study was conducted

among all citizens aged 19–69 years in two regions: the

south/east and the western/middle parts of Norway.

These areas are covered by four university hospitals

with neurosurgery clinics. Table 1 presents the basic

characteristics of cases and controls.

Case ascertainment

The cases were all of individuals in the age group of

19–69 years who had been diagnosed with gliomas,

meningiomas and acoustic neuromas throughout the

2-year period 2001–2002 (Table 1).

Cases were identified continuously during the study

period through collaboration with the neurosurgery

clinics at the hospitals in the study areas. The patients

were asked to give written consent before the interview

was conducted. Face-to-face interviews were conducted

at the time of hospitalization by nurses employed at

the respective neurosurgical departments, specially

trained medical students or experienced interviewers.

To ensure full coverage of the cases, we searched

the hospital discharge registries for cases missed at

the clinics. These patients were then interviewed

either at home or by telephone. Proxy respondents

were interviewed for 36% of the glioma cases. None of

the meningioma or acoustic neuroma patients was

deceased or too ill to participate, so proxy interviews

were not undertaken for these individuals. Almost

half the interviews in this study were performed by

telephone by experienced interviewers. Patients not

histologically verified were diagnosed by computed

tomography or magnetic resonance imaging. We used

the date of diagnosis as the reference date for exposure

calculations.

Controls

Controls were randomly sampled from the Norwegian

Central Population Register on the basis of the unique

11-digit personal number assigned to all Norwegian

residents. At the start of the study, we established a pool

of 2500 potential controls with the same age and

residential distribution as that of the people with brain

tumour in Norway (Cancer Registry data). From this pool,

we randomly selected 518 individuals who were then

invited as controls.

The controls used in the analyses were stratified on age,

sex, educational level and residential area. They were

contacted by mail and asked to give written consent

before the interview was conducted. Reference dates for

the controls were calculated as the mean of the diagnosis

dates for the cases for each tumour site. The controls had

never been diagnosed with any of the tumour types under

investigation.

Data collection

Data were collected between 1 January 2001 and 31

March 2004. The participants were asked whether

they had been using mobile phones regularly, defined as

an average of at least once a week for at least 6 months,

and about the models and makes of the phones they had

used. For each phone model, information was collected

about the start and end dates of use, the average amount

of time the phone was used and the average number of

calls made. Any substantial change in use was reported if

it lasted for more than 6 months; usage information

was also collected for these periods. Data were also

collected on the extent of hands-free use. Information

was collected on preferred ear for telephone use,

and whether the individual was left or right handed.

Information on the educational level of cases and controls

and their spouses/partners was obtained during the

interview and was used as a proxy for socio-economic

status in the analysis.

Table 1 Basic characteristics of participating cases and controls

No. of
gliomas

(%)

No. of
meningiomas

(%)

No. of
acoustic

neuromas
(%)

No. of
controls

(%)

Interviewed
participants

289 (77) 207(71) 45 (68) 358 (69)

Age at reference date (years)
19–39 67 (23) 21 (10) 7 (10) 96 (27)
40–59 139 (49) 131 (65) 30 (44) 175 (49)
60–69 83 (28) 55 (25) 8 (12) 87 (24)

Sex
Women 119 (43) 156 (74) 23 (51) 182 (51)
Men 170 (57) 51 (26) 22 (49) 176 (49)

Education
Below upper
secondary level

57 (20) 39 (18) 6 (13) 62 (17)

Upper secondary
level

145 (50) 105 (51) 22 (49) 161 (45)

Tertiary education 87 (30) 63 (31) 17 (38) 135 (38)

Region
South/east
Norway

183 (63) 132 (64) 25 (56) 224 (63)

Western/middle
Norway

106 (37) 75 (36) 20 (44) 134 (37)
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The study was approved by the Norwegian Data

Inspectorate and The Regional Ethical Committee.

Exposure assessment

We defined as reference category those individuals who

reported never or only occasional (‘not regularly’) use of

mobile phones. Exposure within 1 year of the reference

date was not considered. The cut points were chosen at

approximately the 25th and 75th percentiles for controls.

The number of years of regular mobile phone use was

categorized into less than 2 years, 2–5 years and 6 years

or more. The time since first regular use was also

categorized into less than 2 years, 2–5 years and 6 years

or more. We calculated the cumulative time of mobile

phone use, categorized into less than 17, 17–424 and

425 h or more. The cumulative number of mobile phone

calls was calculated and categorized into fewer than 400

calls, 400–6999 calls and 7000 or more calls. Use of

analogue and digital mobile phones was also analysed

separately.

Use of hands-free devices for mobile phones reduces

the amount of exposure from the phone to the head

(Bit-Babik et al., 2003). In the subanalysis of cumulative

hours of use, we reduced the cumulative time depending

on estimated use of hands-free devices. Time periods for

which the person reported ‘almost always using a hands-

free device’ was taken as unexposed. For periods when a

hands-free device was used during more than half the

calling time, 75% of the time was excluded; when a

hands-free device was used during half the calling time,

50% of the used time was excluded; and when a hands-

free device was used during less than half the calling

time, 25% of the time was excluded from the cumulative

hours of use.

We conducted analyses of laterality as described by Lonn

et al. (2004a). For cases, ipsilateral use was defined as

either use of a mobile phone on the same side as the

tumour or bilateral use. Contralateral use was defined as

either use on the opposite side or bilateral use. Controls

were randomly assigned as ipsilateral or contralateral

users. Patients with tumours in the midsection of the

brain or in an unknown location were excluded from this

analysis.

Statistical analysis

We analysed associations between indicators of mobile

phone use and intracranial tumours, estimated as the

odds ratio (OR) with 95% confidence interval (95% CI),

using logistic regression models. All analyses were

adjusted for age, sex, residential area and attained

educational level. We used 20-year age groups and

divided residential areas into south/east and western/

middle Norway. The statistical package EGRET was used

for these analyses (EGRET Statistical Software, 1988).

Results
The overall participation rates for the three cancer sites

investigated were 74% (n = 541) for cases and 69%

(n = 358) for controls. The relative risk estimates did

not differ between men and women, and the results are

presented for all participants combined.

No increased risk was observed for gliomas, meningiomas

(Table 2) and acoustic neuromas (Table 3) among regular

mobile phone users (glioma: OR 0.6, 95% CI 0.4–0.9;

meningioma: OR 0.8, 95% CI 0.5–1.1; acoustic neuroma:

OR 0.5, 95% CI 0.2–1.0). In addition, no increasing trend

was observed for gliomas or acoustic neuromas by

increasing duration of regular use, the time since first

regular use or cumulative use of mobile phones. For

meningiomas, a tendency towards an increasing trend

was observed for the same three indices as above;

the highest risk estimate for this site was shown for

duration of regular use of more than 6 years (OR 1.2,

95% CI 0.6–2.2).

Adjustment of cumulative use by hands-free devices did

not change the risk estimates, for gliomas, meningiomas

or acoustic neuromas.

The risk estimates obtained when analysing the

subset of glioma patients interviewed by proxy were

similar to the results from the overall analysis (data not

shown).

For meningiomas, use of analogue telephones showed

a moderately increased risk compared with digital

telephones, but this was not statistically significant.

The OR values for the two categories of duration

of regular analogue use analysed were 1.5 and 1.2,

respectively.

For ipsilateral regular use of mobile phones, ORs for

gliomas and meningiomas were 1.0 (95% CI 0.7–1.4) and

0.9 (95% CI 0.6–1.3), respectively (Table 4). For acoustic

neuroma, the OR was 0.7 (95% CI 0.3–1.4) for ipsilateral

use (Table 5). The results for contralateral use were 0.7

(95% CI 0.5–1.1) for gliomas, 0.9 (95% CI 0.6–1.3) for

meningiomas and 0.9 (95% CI 0.5–1.9) for acoustic

neuromas.

Discussion
No association was found between use of mobile phone

and risk of gliomas, meningiomas or acoustic neuromas.

Nor did the laterality of mobile phone use correlate with

the location of tumours. Finally, no clear differences in

risk were observed regarding use of analogue or digital

mobile phones.

This study was population based and aimed to include

all patients diagnosed with gliomas, meningiomas
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and acoustic neuromas in Southern Norway. Controls

were randomly selected from the population registry

and reference dates were adjusted to ensure that follow-

up for exposure was as close as possible for cases and

controls.

A potential selection bias may have occurred as a result of a

30% non-responses from both cases and controls. If mobile

phone users among the controls were more willing than

non-users to participate in our study, the risk might have

been underestimated. To evaluate this possibility, those

who declined participation when contacted were asked

to answer a short questionnaire about mobile phone use.

Among the controls who refused to participate,

65% answered the short questionnaire, and of these the

proportion of regular users was 54% compared with 63% of

participating controls. On the other hand, only 3% of the

non-participating cases answered this questionnaire, but for

participating cases the proportion of regular users was 52%.

Mobile phone use might have been more prevalent among

those whom we were unable to contact. This selection, as a

result of non-participation, might to some extent explain

why the observed OR values are less than 1.0.

Recall bias is also a potential problem in this study,

with regard to both quantification of use and laterality

of use. One might speculate that patients are more

likely to overestimate reported exposure although, on the

other hand, they are more likely to report ipsilateral

use. Glioma patients interviewed after surgery may

have given imprecise estimates of exposure as a result

of reduced memory. Recall bias concerning overestima-

tion and ipsilateral use is therefore more likely to have

occurred among cases of meningiomas and acoustic

neuromas than among gliomas. With regard to laterality,

our analysis revealed a slightly increased ipsilateral

OR for gliomas, with a corresponding decreased OR

for contralateral use of mobile phones, indicating

recall bias for this site. For meningiomas, no such pattern

was seen, indicating no recall bias, and for acoustic

neuromas the numbers were too small to evaluate

recall bias.

Table 2 Odds ratio (OR)a for gliomas and meningiomas according to mobile phone use, Norway, 2001–2002

Gliomas Meningiomas

No. of cases No. of controls OR 95% CI No. of cases No. of controls OR 95% CI

No or irregular useb 128 131 1.0 111 131 1.0
Regular usec 161 227 0.6 0.4–0.9 96 227 0.8 0.5–1.1
Duration of regular use (years)

< 2 38 61 0.6 0.4–1.0 27 63 0.6 0.4–1.1
2–5 68 105 0.6 0.4–0.9 41 114 0.7 0.4–1.1
Z6 55 61 0.7 0.4–1.2 28 50 1.2 0.6–2.2

Time since first regular use (years)
< 2 27 46 0.6 0.4–1.1 19 46 0.6 0.3–1.1
2–5 64 108 0.5 0.3–0.8 41 107 0.7 0.4–1.2
Z6 70 73 0.8 0.5–1.2 36 74 1.0 0.6–1.8

Cumulative use (h)
< 17 33 54 0.6 0.4–1.0 28 54 0.8 0.4–1.3
17–424 76 115 0.6 0.4–0.9 47 118 0.7 0.4–1.1
Z425 52 58 0.7 0.4–1.2 21 55 0.9 0.5–1.8

Cumulative use adjusted for hands-free (h)
< 17 33 55 0.6 0.4–1.0 31 54 0.8 0.5–1.4
17–424 79 118 0.6 0.4–0.9 47 123 0.7 0.4–1.1
Z425 49 54 0.7 0.4–1.3 18 49 0.9 0.4–1.7

Cumulative number of calls
< 400 37 56 0.7 0.4–1.1 32 56 0.8 0.5–1.3
400–6999 72 112 0.6 0.4–0.9 41 115 0.7 0.4–1.1
Z7000 52 59 0.7 0.4–1.1 23 56 1.0 0.5–1.9

Digital phones
Regular usec 110 170 0.6 0.4–0.8 64 170 0.6 0.4–1.0
Time since first regular use (years)

< 2 26 46 0.6 0.3–1.0 19 46 0.6 0.3–1.1
2–5 60 98 0.5 0.3–0.8 34 97 0.7 0.4–1.2
Z6 24 26 0.7 0.4–1.3 11 27 1.0 0.6–1.8

Analogue phones
Regular usec 47 56 0.7 0.4–1.1 31 56 1.2 0.7–2.3
Time since first regular use (years)

< 6 5 42 0.4 0.1–1.4 7 10 1.5 0.5–4.5
Z6 10 46 0.7 0.4–1.2 24 46 1.2 0.6–2.4

Note that the totals for variables are not equal because of missing responses to several questions.
CI, confidence interval.
aAdjusted for age, sex, residential area and education.
bReference category.
cRegular use defined as use of a mobile phone on average once or more a week for 6 months or more.
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Differential misclassification of the exposure is an

obvious problem in this study, because mobile phone

use is self-reported and recall bias is a potential

problem especially for long-term users. Only minor

indications, however, were found of recall bias in

the analyses of laterality of phone use; the slightly

reduced risk for contralateral mobile phone use can

explain only a small portion of the risk observed with

ipsilateral use.

A general concern in mobile phone studies is that the

exposure time examined to date might be too short.

Only the few countries where mobile phones were

introduced very early have been suitable for studying

use for more than 10 years. The latency time for brain

tumours is unclear, and our current knowledge about

development of radiation-induced cancer indicates

that the period from first exposure to clinical detec-

tion of the cancer can be more than 10 years (United

Nations Scientific Committee on the Effects of

Atomic Radiation, 2002). Thus, it might be possible that

the observation time for the participants in this study

might be too short to detect possible effects of mobile

telephone use.

Our finding of no increased risk of gliomas is in line

with most of the previously reported studies (Boice

and McLaughlin, 2002; Hardell et al., 2002; Christensen

et al., 2005; Lonn et al., 2005). An exception is, however,

a Finnish study reporting an excess risk in the

subanalysis of gliomas among analogue phone users

(Auvinen et al., 2002). No studies have reported any

association between mobile phone use and meningiomas

(Hardell et al., 1999; Muscat et al., 2000; Inskip et al.,
2001; Auvinen et al., 2002; Christensen et al., 2005; Lonn

et al., 2005).

Our results for acoustic neuromas are in agreement

with the majority of previous studies (Inskip et al.,
2001; Muscat et al., 2002; Christensen et al., 2004). The

only studies that have reported increased risks are

two Swedish studies; the first reported an overall

increased risk among analogue mobile phone users

(Hardell et al., 2002). The second, by Lonn et al.
(2004a), reported no excess risk of acoustic neuromas

among short-term users, although a significantly in-

creased risk of acoustic neuromas associated with

ipsilateral mobile phone use of at least 10 years’ duration

was reported.

We found no association between brain tumours

and amount of use measured as cumulative number

of hours or total number of calls. Evidence also

exists that people tend to overestimate their amount

of use, and the correlation between subjective

reports about amount of use and what was registered

by the network operators is low (Parslow et al.,
2003).

Our analysis indicated no increased risk for use of

analogue phones compared with digital telephones.

Separate analyses of analogue phone users may have

methodological problems, as almost all analogue users

have also been users of digital phones and thereby

been exposed to both digital and analogue phones.

Despite the maximum power of digital phones being

greater than that of analogue phones, the former operate

at a lower average power (Independent Expert Group

on Mobile Phones, 2000), and we would expect early

users with analogue phones to carry a higher risk. In

addition to the frequency and duration of telephone use,

factors that can affect the level of exposure to radio-

frequency fields include the distance from the base

station, whether the phone is used indoors or outdoors,

the design of the telephone and the position of the

antenna in relation to the head (Independent Expert

Table 3 Odds ratios (OR)a for acoustic neuromas according to
mobile phone use, Norway, 2001–2002

No. of cases No. of controls OR 95% CI

No or irregular useb 23 131 1.0
Regular usec 22 227 0.5 0.2–1.0
Duration of regular use (years)

< 2 5 67 0.4 0.1–1.2
2–5 10 95 0.5 0.2–1.3
Z6 7 59 0.5 0.2–1.5

Time since first regular use (years)
< 2 4 49 0.4 0.1–1.4
2–5 10 105 0.5 0.2–1.2
Z6 8 67 0.5 0.2–1.4

Cumulative use (h)
< 17 3 55 0.3 0.1–1.0
17–424 12 110 0.6 0.2–1.3
Z425 7 56 0.6 0.2–1.8

Cumulative use adjusted for hands free (h)
< 17 4 57 0.3 0.1–1.0
17–424 12 113 0.5 0.2–1.2
Z425 6 61 0.5 0.2–1.6

Cumulative number of calls
< 400 3 57 0.3 0.1–1.0
400–6999 11 107 0.6 0.2–1.3
Z7000 8 57 0.7 0.2–1.9

Digital phones
Regular usec 13 170 0.2 0.2–0.9
Time since first regular use (years)

< 2 4 49 0.5 0.1–1.5
2–5 7 92 0.4 0.2–1.2
Z6 2 23 0.5 0.1–2.4

Analogue phones
Regular usec 8 56 0.8 0.3–2.2
Time since first regular use (years)

< 6 2 13 1.0 0.2–5.7
Z6 6 43 0.7 0.2–2.2

Note that the totals for variables are not equal because of missing responses to
several questions.
CI, confidence interval.
aAdjusted for age, sex, residential area and education.
bReference category.
cRegular use defined as use of a mobile phone on average once or more a week
for 6 months or more.

162 European Journal of Cancer Prevention 2007, Vol 16 No 2

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Group on Mobile Phones, 2000). Such information was

not evaluated in our analysis.

Social class might be considered as a confounder and we

therefore adjusted for education in all analyses. Among

cases with short-term mobile phone use, the tumour

could have been present before the start of mobile phone

use. Considering that the bulk of new users has arisen

during the last few years, it is not surprising that the

overall risk for brain tumours associated with mobile

phone use is close to 1.0. Even if our results do not

indicate any increased risk after short-term mobile phone

use, we cannot exclude the possibility that short-term

exposure may have an effect that can be detected

only after a long latency period. People who started

to use mobile phones early also tend to be long-term

users, and therefore we cannot separate the effect of

short-term use with a long latency period from the effect

of long-term use.

The aetiology of brain tumours is largely unknown; only

ionizing radiation exposure is established as an exogenous

risk factor for brain tumours, shown in studies of survivors

of the atomic bombings in Japan (United Nations

Scientific Committee on the Effects of Atomic Radiation,

2002) and of individuals going through radiation treat-

ment for tinea capitis during childhood (Ron et al., 1988).

The dominantly inherited disorder neurofibromatosis

type 2 is associated with brain tumours (Kleihues and

Cavenee, 2000), but can only explain a small proportion

of the cases.

In the absence of information on what biological

mechanism might be relevant, it is unclear what

aspect of exposure needs to be addressed in epidemio-

logical studies. Heating is the only known effect of

radiofrequency field exposure to cause health problems,

and until now most research has assumed the unit

of measurement to be a function of the specific

absorption rate. Mobile phones for use in Norway are

not allowed to produce specific absorption rate levels

high enough to increase the temperature of nearby tissue

by more than 11C.

In conclusion, our findings do not indicate that mobile

phone use increases the risk of gliomas, meningiomas

or acoustic neuromas. The latency time for brain

tumours is, however, unclear and the follow-up period

might be too short to detect possible effects of mobile

telephone use.

Table 4 Odds ratio (OR)a for gliomas and meningiomas according to laterality of tumours in relation to laterality of mobile phone use,
Norway, 2001–2002

Gliomas Meningiomas

No. of cases No. of controls OR 95% CI No. of cases No. of controls OR 95% CI

Ipsilateral exposureb

Reference category 176 235 1.0 136 235 1.0
Regular usec 91 122 1.0 0.7–1.4 48 122 0.9 0.6–1.3
Duration of regular use (years)

< 2 22 35 0.9 0.5–1.7 16 35 0.8 0.4–1.6
2–5 39 57 0.9 0.6–1.4 18 61 0.7 0.4–1.3
Z6 30 30 1.2 0.7–2.1 14 26 1.4 0.7–2.9

Time since first regular use (years)
< 2 14 29 0.7 0.4–1.4 11 29 0.7 0.3–1.4
2–5 38 56 0.9 0.6–1.5 20 55 0.8 0.5–1.5
Z6 39 37 1.3 0.8–2.1 17 38 1.1 0.6–2.3

Contralateral exposured

Reference category 193 237 1.0 138 237 1.0
Regular usec 74 120 0.7 0.5–1.1 46 120 0.9 0.6–1.3
Duration of regular use (years)

< 2 19 32 0.8 0.4–1.5 10 34 0.6 0.3–1.3
2–5 28 54 0.6 0.4–1.0 22 59 0.9 0.5–1.6
Z6 27 34 0.9 0.5–1.5 14 27 1.4 0.7–2.9

Time since first regular use (years)
< 2 15 20 1.0 0.5–2.1 6 20 0.5 0.2–1.3
2–5 27 58 0.6 0.3–1.0 22 58 0.9 0.5–1.6
Z6 32 42 0.8 0.5–1.4 18 42 1.2 0.6–2.3

Note that the totals for variables are not equal because of missing responses to several questions.
CI, confidence interval.
aAdjusted for age, sex, residential area and education.
bExposure defined as phone use on the same side as the tumour, or on both sides, and reference category as never or rare use of any type of mobile phone and use on
the opposite side to the tumour.
cRegular use defined as use of a mobile phone on average once or more a week for 6 months or more.
dExposure defined as phone use on the opposite side to the tumour or on both sides, and reference category as never or rare use of any type of mobile phone and use on
the same side as the tumour.
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Table 5 Odds ratio (OR)a for acoustic neuromas according to
laterality of tumours in relation to laterality of mobile phone use,
Norway, 2001–2002

No. of cases No. of controls OR 95% CI

Ipsilateral exposureb

Reference category 33 237 1.0
Regular usec 11 120 0.7 0.3–1.4
Duration of regular use

(years)
< 2 1 37 0.2 0.0–1.4
2–5 7 54 1.0 0.4–2.6
Z6 3 29 0.7 0.2–2.5

Time since first regular use (years)
< 2 1 30 0.2 0.0–1.8
2–5 5 54 0.7 0.3–2.0
Z6 5 36 0.9 0.3–2.8

Contralateral exposured

Reference category 31 242 1.0
Regular usec 14 115 0.9 0.5–1.9
Duration of regular use (years)

< 2 4 35 1.0 0.3–3.1
2–5 5 46 0.8 0.3–2.4
Z6 4 34 0.8 0.3–2.6

Time since first regular use (years)
< 2 3 23 1.1 0.3–4.1
2–5 6 56 0.9 0.3–2.2
Z6 4 36 0.8 0.2–2.5

Note that the totals for variables are not equal because of missing responses to
several questions.
CI, confidence interval.
aAdjusted for age, sex, residential area and education.
bExposure defined as phone use on the same side as the tumour, or on both
sides, and reference category as never or rare use of any type of mobile phone
and use on the opposite side to the tumour.
cRegular use defined as use of a mobile phone on average once or more a week
for 6 months or more.
dExposure defined as phone use on the opposite side to the tumour or on both
sides, and reference category as never or rare use of any type of mobile phone
and use on the same side as the tumour.
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