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Why mobile phones?
Why children and adolescents?

e ~93% of children (age 6-9 years) use mobile phones

e Public concern that mobile phones and base-stations
might affect well-being

e Children might be more vulnerable to health effects of
mobile phone frequencies

o Life-time exposure higher among children




Aim
To study the association between

— personal exposure to mobile phone
frequencies (dosimetry)

and
— well-being in children and adolescents




Why personal exposure assessment?
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Self-reported exposure vs. dosimetry

Maschek Prototype: Total exposure (%)
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Study design

Population-based cross-sectional study
(random selection of the population registry)

Personal exposure assessment over 24 hours
using dosimeters

Study population

1500 children (8-12 years)
1500 teenagers (13-17 years)



Study regions
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2-Stage Procedure

1. Contact phase:
Letter of invitation, 1 page questionnaire,
n~50-100 at a time

2. Field phase:

e Personal dosimetry over 24-h

e Computer-Assisted Personal Interview (CAPI) (at regional
study centre or at home)

e Symptom diary



Munich Augsburg Rosenheim Landsberg

\ \ / /

Random sample of the local population registry, short questionnaire

Field phase
February 2006 October 2006 February 2007 May 2007
January 2007 April 2007 July 2007 December 2007

Follow-up procedures

Day 1 Invitation letter, informed consent, 1-page short
questionnaire

|
Day 8-15 Postcard reminder

Day 22-29 2nd reminder (incl. informed consent, questionnaire)

Week 6-7 Telephone follow-up




Day 1 (local study centre):

e CAPI

o Start of 24-h exposure

measurement

24-hour measurement:

e Exposure diary

e Symptom diary

Day 2 (local study centre):

e Hand-back dosimeter

> e Print out of the results
e Check of diaries

e \/oucher




Instruments

e Computer-assisted personal interview (CAPI)
including well-being and potential confounders

e Symptoms (3x daily)
— headache
— stomach ache
— back pain
— neck/shoulder pain
— NEervousness
— dizziness
— anxiety
— tiredness, exhaustion



Potential confounders?

Socio-demographics ¢

Mobile phone attitude

Media consumption

»
“a,
Y

Environmental concern

Mobile phone

Health and
»| well-being

exposure

1 School problems |

Family problems

Social support

o*

: Personal factors (extraversion, demands,

emotionality)




Potential confounders?

Socio-demographics ¢

Mobile phone attitude

Media consumption
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Environmental concern

Exposure to base

Health and
»| well-being

stations

1 School problems

Family problems

Social support

o*

: Personal factors (extraversion, demands,

emotionality)




Personal Dosimetry

e Maschek personal
dosimeter

e QOverall exposure to
frequencies
800-2400 MHz +
3 frequency bands

e 1 measurment every
second over 24 h




hat is important for the dosimetry?

Important

Less important

All mobile phone
frequencies

TV / Radio frequencies

Low limit of detection

Frequency selectivity

Valid, reliable

Comparison with
stationary measurments

Robust

Well accepted




Dosimetry

Some examples
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Graph ESM-140
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Island Frauenchiemsee
Seminar room, 10 notebooks with Wireless Lan
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Comparison of the Antennessa and
Maschek Dosimeter

Radon et al. Bioelectromagnetics 1/2006




Comparison-1

Dosimeter Maschek Antennessa
Antennas Folded Isotrop
Frequency range
FM Not included 88 — 108 MHz
TV3 Not included 174 — 223 MHz
TV 4&5 Not included 470 — 830 MHz
GSM 900 Uplink 890 — 915 880 — 915 MHz
_GSM 900 Downlink 935 — 960 Not selective
GSM 1800 Uplink 1725 -1780 L/1U— 1/32 MriZ
GSM 1800 Dowlink 1820 — 1875 1805 — 1880 MHz
DECT 1880 — 1900 }
UMTS Uplink 1920 — 1980 1920 — 1980 MHz
UMTS Downlink 2110 — 2170 ) 2120 — 2150 MHz
WLAN 2400 — 2485 Nicht erfasst
Measurement range 0,05-5V/m 0,05-5,0V/m




Comparison-2

Dosimeter Maschek Antennessa
Dimension (L*W*H)  Ca. 100 * 45 * 20 mm 193 * 95,6 * 69,4 mm
Weight 70 g 450 g
Weatherproof protection Yes No
Measurement cycle 0,5s-30s 0,5 s -2 min
Battery autonomy >1 day >1 day

(measurement (measurement

cycle 1s) cycle 13s)

Memory ca. 86,400 * 8 7.000 * 9
autonomy frequency ranges frequency ranges
Fastening for carry-on Upper arm Waist band using belt

use clip / backpack




Technical check of the Maschek

device in an EMF lab

e Linearity up to 5 V/m sufficient

e Lower limit of detection <0.015 V/m
(limit of quantification <0.05 V/m)

e Direction might be a problem

(subjec
= Prob

's should move around)

em at night




Acceptance

Did the device limit your daily activities?

O Fa.Maschek ‘

Never \ Rarely Sometimes Often  Always \
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f1an Munich — Does mobile phone exposure affect health of children
and adolescents? Are these high frequencies a time bomb for
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Medicine, University of Munich, starts a large research project
to answer the question. ...

To take part in the study please contact K.R.
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Response after headline
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Overall response — Munich 12/06
2,596

Questionnaires sent out
|

! > 226
t eligibl
2,370 (100%) L

Invited

!

1,721 (72.6%)
Short questionnaire

} [ 527

1,194 (50.4%) no consent

Informed consents

v : v

1,156 38
Study completed Scheduled




Response by study region and
age group 12/06

Short
questionnaire

Adolescents

O Augsburg
B Munich

Short
questionnaire
ety #

% 0 10 20 30 40 50 60 70 80

Field stucly

Children




Conclusions

e Study design is feasible
e Response is acceptable

e Dosimetry is not easy and devices have to be
selected carefully base on the study question

e Final results: 2008




Some preliminary data




Exposure by population size

e Mean daytime exposure between
0,13% (detection limit) and 0,45% ICNIRP limit

e Exposure significantly higher in larger cities

e Mobile phone use not associated with mean
exposure

e Problem: Night measurements



Night time measurements
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Thank youl

- —_—
HAGEN B 2004

We can talk now:
Mum has relunctantly agreed to give me some privacy




