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A Pilot Feasibility Study on Mobile Phone Use and Brain Tumor Risk in Japan
In the Framework of International Case Control Study of Adult Brain, Head and Neck

Tumours

This pilot feasibility study was performed by Working Group of The Committee to
Promote Research on the Possible Biological Effects of Electromagnetic Fields chaired
by Prof. Shoogo Ueno (University of Tokyo).

This Committee was established in 1997 with participation from universities, related
ministries, mobile phone carriers, and makers. It is promoting research concerming the

effects of electromagnetic fields.
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Pilot Questionnaire Survey and Validation

Mater:als and Methods

This survey was performed at the National Cancer Center (NCC) in August of
1999 (from 23" to 27™). Subjects were 21 persons, 9 males and 12 females, who were
working at hospital and research institute of NCC. Medical staffs and professionals
were excluded. The subjects were informed on the study and signed to the letter of
consent. The questicnnaire used for this survey was provided by translating into
Japanese the questionnaire for “International Case Control Study of Adult Brain, Head
and Neck Tumors” (English version). Two interviewers, one is a male student in a
school of public health and the other is a female medical accountant. The interview
was conducted by one of two interviewers, while the other interviewer checked the
reliability of answers independently. The answers were coded and recorded according
to the attached coding manual.

The validation of the answers regarding mobile phone use was done by
comparing the answers with billing records.  All the subjects were requested by written
letter to permit the working group to access their billing records. The consent was
obtained from 12 of 21 subjects (56 males and 6 females) . Finally the billing records
were available for 11 subjects. (One subject agreed, but left NCC before the record was

received.)

Results

The answers to questionnaire were summarized in Table 1 (1-1 to 1-43). The
result of the comparison of questionnaire answers and billing records was summarized
in Table 2.



Incidence of Brain Tumors in Japan

There are two distinct databases on the incidence of brain tumors in Japan;
one is the database provided by the Japanese Society of Neurosurgery (JSNS database)
and the other is the estimated incidence of brain tumors in Japan provided by the
Research Group for Population-based Cancer Registration in Japan (RGPBCR
database). The JSNS database accumulates the incident brain tumor cases from major
hospitals with neurosurgery department belonging to the Japanese Society of
Neurosuegery. The number of registered cases is shown in Table 3 and 4.

The JSNS database therefore does not represent the whole incidence eases of
brain tumors in Japan. The RGPBCR database, on the other hand, attempts to
estimate the national incidence rates of cancer in Japan. The latest estimate is
available for 1994. The estimation is based on 7 population-based registries on
regional basis, as shown in Table 5. The drawback of this database is that only
malignant brain tumors are registered in some registries, while benign brain tumors
are also included in others. The adjustment for this difference has not been done for
estimates shown in Table 5.

The incidence rate of salivary gland cancer and other cancers in the head and

neck region is not available in Japan.




Detail of information kept in records of network operators and service providers(Table6)

This survey was made by secretariat. We asked four mobile phone companies
in Japan, NTT Mobile Communication Network, Inc., J-Phone Tokyo Co. Ltd., TU-KA
Cellular Tokyo Inc., IDO CORPORATION, about detail information kept in records.

Results
Results are showed in Table 6. For Trafficfuse records of NTT Mobile

Communication Network is only for a person who receive detailed bill(optional).

Age and sex distribution of phone users in the target region by year(Table7)

This survey was also made by secretariat. We asked four companies above
about contents in Table 7. Each data is as of Apr 1 of year specified in each tables. For
data of NTT Mobile Communication Network is based on sample data of users, not on

all users ,because it is impossible to fill the table from user information they kept.
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Table 1. Summary of answers

0.Features of subjects
Table.1-1  Sex

Code | frequency | Cumulative frequency (%)

1 g 42.86

2 12 100.00

Table.1-2 Interviewing time (unit: minutes)

Mean 19.76
Standard error 1.117
Median 20
Mode 15
Standard deviation 5.118
Variance 26.19
Minimum 10
Maximum 30
Sample size (n=) 21

Table. 1-3  Age (unit:-years-old)

Mean 28.5
Standard error 1.488
Median 27
Mode 26
Standard deviation 6.653
Variance 44 26
Minimum 19
Maximum 40
Sample size (n=) 20
Rejection =1

For easy calculation, we change the date of birth into "first". (ex. September eighth -
September first)

1.Demographic information
Table. 1-4 The residence period at current address (unit: months) (Q1.3)

Mean 113.3
Standard error 23.07
Median 60
Mode 36
Standard deviation 105.7
Variance 1174
Minimum 4
Maximum 312
Sample size (n=) 21




Table. 1-5 The level of education (Q1.4)

Code | Frequency Cumulative frequency (%)
1 0 0.00
2 4 19.06
3 10 66.67
4 1 71.43
] 6 100.00

2.0ccupational history
Table. 1-6 The experience of a job using medical X-rays (Q4.4)

Code | Frequency Cumulative frequency (%)
1 1 4.76
2 20 100.00
99 0 100.00

Table. 1-7 The experience of the exposure to very loud noise other than at work

(Q4.6)
Code | Frequency Cumulative frequency (%)
1 2 9.52
2 19 100.00
99 0 100.00

There was no answerers concerning "the experience of a job under very loud noise at

waork", so the totaling about the data hasn't been made.

3.Mobile phone use

Table. 1-8 The duration of mobile phone use (the contract) (unit: months) (Q2.3)
Mean 24
Standard error 3.772
Median 18
Mode 17
Standard deviation 15.55
Variance 2419
Minimum 2
Maximum ' 515)
Sample size (n=) 17

Exclusion=4

(Reason: Above 4 people didn't remember that duration exactly)

Table. 1-9 The Carrier frequency (Q2.5)

Code | Frequency | Cumulative frequency (%)

1

17

30.95

2

4

1006.00




Table. 1-10 In whose name the subscription with the mobﬂe company is (Q2.6)

Code | Frequency | Cumulative frequency (%)
1 19 90.48
2 0 90.48
3 2 100.00
4 0 100.00
99 0 100.00

Table. 1-11 The name of the service provider (Q2.6)

Code | Frequency | Cumulative frequency (%)
1 13 . 61.90
2 0 61.20
3 3 76.19
4 1 80.95
5 4 100.00
6 0 100.00

Table. 1-12 The average amount of time he/she uses his/her mobile phone — for both

incoming and outgoing calls (unit: minutes per month) (Q2.7)

Mean 337.6
Standard error 110.5
Median 180
Mode 360
Standard deviation 494.1
Variance 244137
Minimum 4
Maximum 2160
Sample size (n=) 20

Exclusion=1 (This one answered "Don't know")

Table. 1-13 The average number of calls with the mobile phone — hoth incoming and
outgoing calls (unit: times per month) (Q2.8)

Mean 1056.6
Standard error 34.61
Median 56
Mode 108
Standard deviation 154.8
Variance 23961
Minimum 5
Maximum H40
Sample size (n=) 20

Exclusion=1 (This one answered "Don't know™)



Table. 1-14 How often he/she uses an extensible antenna during calls (Q2.9)

Code

Frequency

Cumulative frequency (%)

1

61.90

950.24

100.00

100.00

[Xa PN TV I a0

[} Ram B Tl E N W)

100.00

Table. 1-15 Whether he/she uses histher mobile phone in the same (particular) side of
his/her head (Q2.10)

Code | Frequency Cumulative frequency (%)
1 9 42.86
2 12 100.00
3 0 100.00
99 0 100.00

Table. 1-16 What proportion of his/her outgoing calls are made at off-peak hours

(Q2.13)

code

Freguency

Cumulative frequency (%)

23.81

23.81

47.62

66.67

100.00

OO i |0 | D[

Q=3[ ||

100.00

Table. 1-17 What proportion of his/her total call time is due to outgoing calls (Q2.15)

Code

Frequency

Cumulative frequency (%)

14.29

28.57

76.19

85.71

100.00

O[O W | QOO [

O bo [ O |

100.00

4 Other communication devices

Table. 1-18 The using experience of pagers or bleepers (Q3.1b)

Code | Frequency Cumulative frequency (%)
1 5 23.81
2 16 100.00
99 0 100.00




Table. 1-19 The duration of pagers or bleepers use (the contract) (unit: months)

(Q3.1b)

Mean 14.33

Standard error 2.333

Median 15

Mode

Standard deviation 4.041 ‘ ;
Variance 16.33
Minimum 10 '
Maximum 18
Sample size (n=) 3 '

Exclusion=2 (These two of 5 pager users didn't remember their exact duration of use.)

Table. 1-20 The average times per week of using pagers or bleepers (Q3.1b)

Mean 375
Standard error 6.292
Median 40
Mode 40
Standard deviation 12.58
Variance 158.3
Minimum 20
Maximum 50
Sample size (n=) 4

Exclusion=2 (This one of 5 pager users answered "Don't know")

Table. 1-21 The using experience of personal handy phone (PHS) (Q3.1f)

Code | Frequency Cumulative frequency (%)
1 6 28.57
2 15 100.00
99 0 100.00

Table, 1-22 The duration of PHS use (the contract) (unit: months) (Q3.1f)

Mean 25.2
Standard error 7.297
Median 25
Mode

Standard deviation 16.32
Variance 266.2
Minimum 9
Maximum 47
Sample size (n=) H

Exclusion=1 (This one of 6 PHS users didn't remember their exact duration of use.)



Table. 1-23 The average time per week of using PHS (unit: minutes per month)

(@3.1D)

Mean 121.7
Standard error 90.57
Median 60
Mode

Standard deviation 156.9
Variance 24608
Minimum H
Maximum 300
Sample size (n=) 3

Exclusion=3 (These three of 6 PHS users answered "Don't know")

Table. 1-24 The using experience of cord-less phone (Q3.1g)

Code | Frequency Cumulative frequency (%)
1 15 71.43

2 6 100.00

99 0 100.00

Table. 1-256 The average time per week of using code-less phone (unit: minutes per
month) (Q3.1g)

Mean 73.15
Standard error 27.74
Median 30
Mode 120
Standard deviation 100.0
Variance 10007
Minimum 0
Maximum 360
Sample size (n=) 13

Exclusion=3 (These three of 15 code-less phone users answered "Don't know™)

Since anyone hasn't used other communication devices except pagers, PHS and code-

less phone, the totaling about those data hasn't been made.

5.Smoking history
Table. 1-26 The experience of smoking (Q5.1)

Code | frequency | Cumulative frequency (%)

1 5 23.81

2 16 100.00




Table. 1-27 Starting age of regular smoking (Q5.2)

Mean 17.2
Standard error 1.241
Median 18
Mode

Standard deviation 2.775
Variance 7.9
Minimum 13
Maximum 20
Sample size (n=) 5

We asked 5 people who has the experience of regular smoking above question.

Table. 1-28 Recently, whether he/she regularly smokes (Q5.3)

Code | frequency { Cumulative frequency (%)

1 3] 23.81

2 16 100.00

Table. 1-29 The total smoking duration (Q5.5)

Mean 16.4
Standard error 2.581
Median . 14
Mode

Standard deviation 5.771
Variance 33.3
Minimum 11
Maximum 24
Sample size (n=) 5

We asked 5 people who has the experience of regular smoking above question

Table. 1-30 How many cigarettes he/she smokes in typical day (Q5.6)

Mean 16
Standard error 2.449
Median 20
Mode 20
Standard deviation 5477
Variance 30
Minimum 10
Maximum 20
Sample size (n=) 5




6.Medical history

Table. 1-831 The average times per year (during the last ten years) that he/she has run
fevers (Q6.1)

Code

Frequency

Cumulative frequency (%)

1

57.14

85.71

100.00

100.00

O [ QO DD [

fen ] Lan] [SV] forf § ou]

100.00

Table. 1-32 The diagnosis as Asthma (Q6.2)

Code | Frequency Cumulative frequency (%)
1 2 9.52
2 19 100.00
99 0 100.00

Table. 1-33 The diagnosis as Eczema (Q6.2)

Code | Frequency Cumulative frequency (%)
1 b 23.81
2 16 100.00
99 0 10.00
Table. 1-34 The diagnosis as Hay fever (Q6.2)
Code | Frequency Cumulative frequency (%)
1 8 38.10
2 13 100.00
99 0 100.00

Table. 1-35 The diagnosis as Allergies (except Hay fever) (Q6.2)

Code | Frequency Cumulative frequency (%)
1 3 14.29
-2 18 100.00
99 0 100.00

Table. 1-36  The diagnosis as Shingles (Herpes Zoster) (Q6.2)

Code | Frequency Cumulative frequency (%)
1 2 9.52
2 19 100.00
99 0 100.00




Table. 1-37 The diagnosis as Chickenpox (Q6.2)

Code | Frequency Cumulative frequency (%)
1 15 71.43
2 5 95.24
99 1 100.00

Table. 1-38 The experience of suffering a head injury (Q6.4)

Code | Frequency Cumulative frequency (%)
1 2 10.00
2 18 100.00
99 0 100.00

Table. 1-3% The experience he/she has undergone dental X-ray of full-mouth (Q6.6)

Code | Frequency Cumulative frequency (%)
1 11 52.38
2 10 100.00
99 0 100.00

Table. 1-40 The experience of dental X-ray (partial) (Q6.6)

Code | Frequency Cumulative frequency (%)
1 17 80.95
2 3 95.24
99 1 100.00

Table. 1-41  The experience he/she has undergone X-ray of skull (Q6.6)

Code | Frequency Cumulative frequency (%)
1 4 20.00
2 16 100.00
99 0 100.00

Table. 1-42 The experience of X-ray to other head and neck (except skull}) (Q6.6)

Code | Frequency Cumulative frequency (%)
1 2 10.00
2 18 100.00
99 0 100.00
7.Family history of disease

Table. 1-43 Patients with tumor or cancer (except brain and spine tumor) (Q7.1)

Code Frequency | Cumulative frequency (%)
1 4 20.00

2 16 100.00

99 0 100.00

About "6.Medical history" and "7.Family history of disease", the totaling concerning

the diseases that any answerers or their relatives haven't suffered have not been made.
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Table 6. Detail of information kept in records of network operators and service providers.

Provider/Network 4 Japanese companies

(NTT Mobile Communication Network, Inc., J-Phone Tokyo Co. Ltd., TU-KA Cellular Tokyo Inc., IDO CORPORATION)

Data held period — last 2 or 3 month

"Traffic/use" Billing records® Other, specify
records’
For each call
Duration of call 11X _|yes 1]_|yes
2|_|no 2| X |no
91 | unknown 9 |} unknown
Caller number 1] |yes 1| yes
2| _X_|no 2| X |no
9| ] unknown 9 || unknown
Receiver number 1|_X_| yes 11| vyes
2|_|no 21 X |no
9] | unknown 9 _| unknown
Base stations 1]__]yes 1|__|yes
2| X|no 2| X |no
9] | unknown 91 | unknown
Make and model of 1] vyes 1] _|yes
phone used for call 2_X_|no 2|_X_|no
9] | unknown 9] | unknown
Billed cost 11X ] ves 1 1X_| yes
2} _|no 2|_|no
3] | unknown 9| | unknown
Time of day 11X jyes 1]__|yes
2|_|no 2. X |no
91 ] unknown 9 |__| unknown
Peak vs. off-peak 1]_|yes 1]__|yes
21X |no 21X |no
91 | unknown 9 |__| unknown
International / national | 1 [_X_| yes 11X | yes
{ local tariff 2|_Jno 2|_|pno
91 {unknown 9] | unknown
Other information (e.g.
fax, typed messages,
voice mail, etc.),
specify
For each subscriber
Make and model of 1|_lyes 1| ves
phone used generally | 2 |_X_| no 2| X_|no
9| ] unknown 9| unknown

NOTE Traffic use records of NTT Mobile Communication Network, Inc. is only a person who receive detailed bill

! Records containing detailed information on individual calls, such as time of call, duration, phone numbers
? Records containing information on amount billed to the subscribers

_._.27__'




Table 7-1. Age and sex distribution of phone users in the target region by year

Provider/Network

TU-KA Cellular Tokyo Inc.

System digital

Frequency 1.5GH=z
Region Tokyo Year: 1999
Proportion (%) of users among the resident population®

Age
<30 30-39 40-49 50-59 60+ Total

Men 3.3 6.8 52 4.1 1.6 3.9
Women 1.4 4.6 3.2 2.1 0.5 2.0
Total 2.4 5.8 4.2 3.1 1.0 2.9

Source of information

subscription records of provider/network

Please add any other available information (e.g., average duration of calls, number of
base stations in operation etc):

... Table above to be repeated as many times as necessary ...

* If only numbers of subscribers, rather than proportions, are available, please complete the table using these.



Table 7-2. Age and sex distribution of phone users in the target region by year-

Provider/Network J-Phone Tokyo Co., Ltd.

System digital

Frequency 1.5GHz
Region Tokyvo Year: 1999
Proportion {%) of users among the resident population®

Age
<30 30-3% 40-49 50-59 60+ Total

Men 58 5.3 3.8 2.1 0.5 3.9
Women 6.0 8.8 6.9 4.5 1.1 5.3
Total 5.9 7.4 5.3 3.3 0.8 4.6

Source of information subscription records of provider/network

Please add any other available information (e.g., average duration of calls, number of
base stations in operation etc).

... Table above to be repeated as many times as necessary ...

* If only numbers of subscribers, rather than proportions, are available, please complete the table using these.



Table 7-3. Age and sex distribution of phone users in the target region by year

Provider/Network J-Phone Tokyo Co., Ltd.

System digital

Frequency 1.5GHz
Region Tokyo Year: 1997
Proportion (%) of users among the resident population®

Age
<30 30-39 40-49 50-59 60+ Total

Men 2.1 3.0 1.3 1.1 0.3 1.6
Women 3.0 7.4 3.9 3.2 0.9 3.3
Total 2.5 5.1 2.6 2.6 0.6 2.4

Source of information  subscription records of provider/network

Please add any other available information (e.g., average duration of calls, number of
base stations in operation etc).

... Table above to be repeated as many times as necessary ...

* If only numbers of subscribers, rather than proportions, are available, please complete the table using these.



Table 7-4. Age and sex distribution of phone users in the target region by year

Provider/Network J-Phone Tokyo Co., Ltd.

System digital

Frequency 1.5GHz
Region Tokyo Year: 1994
Proportion (%) of users among the resident population®

Age
<30 30-39 40-49 50-59 60+ Total

Men 0.0 0.1 0.0 0.0 0.0 0.0
Women 0.0 0.1 0.1 0.0 0.0 0.1
Total 0.0 0.1 0.1 0.0 0.0 0.0

Source of information  subscription records of provider/network

Please add any other available information (e.g., average duration of calls, number of
base stations in operation eic):

... Table above to be repeated as many times as necessary ...

¢ If only numbers of subscribers, rather than proportions, are available, please complete the table using these.



Table 7-5. Age and sex distribution of phone users in the target region by year

Provider/Network IDO CORPQRATION

System analogue

Frequency 800MHz
Region Tokyo Year: 1999
Proportion (%) of users among the resident population7

Age
<30 30-39 40-49 50-59 | 60+ Total

Men 0.0 0.2 0.2 0.1 0.0 0.1
Women 0.0 0.1 0.1 0.0 0.0 0.0
Total 0.0 0.2 0.1 0.1 0.0 0.1

Source of information

Please add any other available information (e.g., average duration of calls, number of

subscription records of provider/network

base stations in operation etc):

... Table above to be repeated as many times as necessary ...

" If only numbers of subscribers, rather than proportions, are available, please complete the table using these.




Table 7-6. Age and sex distribution of phone users in the target region by year

Provider/Network IDO CORPORATION

System digital

Frequency 800MHz
Region Tokyo Year: 1999
Proportion (%) of users among the resident population®

Age
<30 30-39 40-49 50-59 60+ Total

Men 4.0 6.8 6.1 4.7 1.7 4.4
Women 3.2 3.4 3.1 1.7 0.4 2.3
Total 3.6 5.2 4.6 3.2 1.0 3.4

Source of information  subscription records of provider/network

Please add any other available information {e.g., average duration of calls, number of
base stations in operation etc).

... Table above to be repeated as many times as necessary ...

“If only numbers of subscribers, rather than proportions, are available, please complete the table using these.



Table 7-7. Age and sex distribution of phone users in the target region by year

Provider/Network

NTT Mobile Communication Network, Inc.

System analogue and digital

Frequency 800MHz
Region Tokyo Year: 1999
Proportion (%) of users among the resident population®

Age
<30 30-39 40-49 50-59 60+ Total

Men 17.2 28.6 25.7 18.0 5.3 18.1
Women 13.5 11.5 10.7 52 0.8 8.6
Total 15.4 20.5 18.4 11.5 2.8 13.4

Source of information sample data from subscription records of provider/network

Please add any other available information (e.g., average duration of calls, number of
base stations in operation etc).

... Table above to be repeated as many times as necessary ...

? If only numbers of subscribers, rather than proportions, are available, please complete the table using these.




Table 7-8. Age and sex distribution of phone users in the target region by year

Provider/Network

NTT Mobile Communication Network. Inc.

System analogue and digital

Frequency 1.5GHz
Region Tokyo Year: 1999
Proportion (%) of users among the resident population®

Age
<30 30-39 40-49 50-59 60+ Total

Men 1.6 26 2.6 1.5 0.5 1.7
Women 2.1 2.1 1.7 0.7 0.1 1.4
Total 1.8 2.4 2.2 1.1 0.3 1.5

Source of information  sample data from subscription records of provider/network

Please add any other available information (e.g., average duration of calls, number of
base stations in operation etc).

... Table above to be repeated as many times as necessary ...

19Tf only numbers of subscribers, rather than proportions, are available, please complete the table using these.














