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about health effects due to

electromagnetic fields from mobile communication

I ves, concerned BN  No: notconcerned

From:
Infas-Bericht 2006: Ermittlung der Beflirchtungen und Angste der breiten Offentlichkeit hinsichtlich mdglicher

Gefahren der hochfrequenten elektromagnetischen Felder des Mobilfunks — jahrliche Umfrage

Background
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due to

electromagnetic fields from mobile communication

I Yes, impaired I No, not impaired

From: ) }
Infas-Bericht 2006: Ermittlung der Befurchtungen und Angste der breiten Offentlichkeit hinsichtlich mdglicher Ge-

fahren der hochfrequenten elektromagnetischen Felder des Mobilfunks — jahrliche Umfrage

Background
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Strongest source of impairment by electromagnetic fields

base stations
mobile phones

From: Infas-Bericht 2006: Ermittlung der Befiirchtungen und Angste der breiten Offentlichkeit hinsichtlich moglicher
Gefahren der hochfrequenten elektromagnetischen Felder des Mobilfunks — jahrliche Umfrage

Background
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Kind of impairment Extrapolation

ca. 1%
of the
population

Sleep problems

Prevalence

Chronic
Insomnia
ca.10 -13%

From: Infas-Bericht 2006: Ermittlung der Befiirchtungen und Angste der breiten Offentlichkeit hinsichtlich moglicher
Gefahren der hochfrequenten elektromagnetischen Felder des Mobilfunks — jahrliche Umfrage

Background
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Sleep problems
are an essential aspect of the impairment of well being.

————

—/—

U

Problem
based on the results from lab studies there is a lack of scientific
evidence for a causal relation between sleep problems and RF
EMF

Advantages of sleep as an indicator of wellbeing:

subjective measure
objectiv measure (physiological parameters)

Background
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Field studies on sleep of people living in the vicinity of
mobile phone base stations

PN

psychological PROBLEM physiological
effects “disentangle” effects

Solution: experimental field study

Background
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Outline

Design field study
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Selection of sites

no mobile service available
only weak fields from other RF-sources (TV etc.)

no emotional EMF-discussion in the run-up to the
study

Selection of subjects

age > 17 years
ability to give an informed consent

living close ( 500 m) to a site suitable for placing
the experimental base station

Field study - design
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Selection of study sites: procedure

Search for sites: , personal
communication etc.

Field study - design
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Selection of study sites: procedure

Candidate sites identified

Get in touch with the “mayor”

Informative meeting German Federal Network
Agency
Network providers
~_ =_=

Outdoor Measurement performed by the
German Federal Network Agency

Field study - design
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Outdoor measurement according to the
standard: "Reg TP MV EMF 03, Ausgabe Februar 2003"

peak hold measurement while rotating antennas to
iInclude all directions for both vertical and horizontal
polarizations

all signals above a threshold of 40dB below legal
limits are registered or, if none present, the 2
strongest per measuring frequency range (can be
at noise floor level)

Field study - design
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by courtesy of the Federal Network Agency

Field study - design
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by courtesy of the Federal Network Agency

Field study - design
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by courtesy of the Federal Network Agency

Field study - design
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Transport of the experimental
base station to the study site

Characteristics:

Container, originally used for
desaster recovery, containing
GSM 900 and GSM 1800 base
transceiver stations (BTS), a
mast, cables, antennas and a
power supply system

BTS deliver generic GSM signals
using a test mode without net
service -> not displayed on
mobiles

Field study - design
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Transport of the experimental
base station to the study site

Characteristics

auxiliary signal generators and
power amplifiers add 6/8 pulsed
GSM signals

Sum signal simulates a base
station transmitting near full
capacity

Computer based double blind
exposition control via RF relais
for switching

Field study - design
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Study Design
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Field study - design
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Prior to any other action in the
project:
participants sign an
informed consent;

Completetion of questionnaires
concerning sleep and wellbeing

LISST (Landecker Inventar zur Erfassung von Schlafstorungen)
Pittsburgh Schlafqualitats-Index (PSQI)

Epworth Sleepiness Scale (ESS)

Morning-Evening-Type assessment (MAB)

Zung‘s Anxiety Scale and Depression Scale (SAS and SDS)
Attitude towards mobile communication (based on the infas
interview)

Personality traits (NEO-FFI)

Field study - design
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Measurement of individual exposure and outdoor
measurement

DECT phones are
replaced for the duration
of the study

-
(/< BTS
° ~

MP3

photo by courtesy of IMST GmbH

Field study - design
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singular measurement of the signal at the pillow of each
participant’s bed

DECT phones will be replaced for the time of the study 3 days

both experimental ("test") and external back-

ground exposition are assessed

frequency selective and isotropic methods are
used (additionally code selective for UMTS)

signals of the various transmitting services are
measured individually

to be able to detect background signals of field
strengths 40dB below experimental exposition
a multistep approach is taken — applying
different methods depending from the test
signal strength encountered

Field study - design




@HARHE @AMPUS BENJAMIN FRANKLIN

UNIVERSITATSMEDIZIN BERLIN

GSM 900 figure by courtesy of IMST GmbH

120

100

80

60

40

Elektr. Feldstarke [dBuV/m]

20

935 940 945 950 955 960
Frequenz [MHz]

GSM 900 downlink: signals of the experimental base station
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GSM 900 (cutout) figure by courtesy of IMST GmbH
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Signals of four channels below 940 MHz (seven GSM 900 downlink
channels total)

Field study - design \ -
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GSM 1800 figure by courtesy of IMST GmbH
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GSM 1800 downlink: signals of the experimental base station
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UKW figure by courtesy of IMST GmbH
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Signals of FM broadcast
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Analog-TV (TV-Band |V) figure by courtesy of IMST GmbH
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A single detectable UHF TV signal
. Fieldstudy-design .
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Analog-TV (TV-Band V) figure by courtesy of IMST GmbH
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No detectable signals in the second UHF TV frequency band
Field study - design \ -’
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Collection of sleep related data: duration 2 weeks (12 nights)

no exposition during the day, randomized exposition (sham
and verum) during the nights

subjective objective
sleep quality sleep quality
Morning- /evening protocols Registration and automatic
Recommended by the analysis of sleep EEG
(DGSM), supplemented by Storage of the original
guestions concerning problems with frontally recorded bipolar
handling the device used to collect EEG signal

objective data

Field study - design
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Objective Sleep quality

Registration and analysis of a frontal bipolar sleep EEG,
storage of the original data, i.e. the EEG-signal

SOMNOscreen Neuro Kombi
(SOMNOmedics)

Field study - design
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Outline

Current state of the study
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State of the study

Data collection completed: 10 sites

Number of inhabitants: 2856
Average: 286 (125-652)

51% males and 49% females

Age > 17 years:
2349 (82%)

0-17 18-29 30-39 40-49 50-59 60-69  70-79 80+Age [years]
Field study — current state
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State of the study

# of inhabitants > 17 J: 2349 | |# of participants: 397 (17%)

0-17 18-29 30-39 40-49 50-59 60-69 70-79 80+ 7 0-17 18-29 30-39 40-49 50-59 60-69 70-79 80+
Age [years] Age [years]
Mean = SD of 49 % males and 51% females
397 participants: anificant diff _
45.0 * 14.2 years no significant differences in age

distribution by gender:
C2=6.9427, df=6, p = 0.3262

Field study — current state \ -
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Drop outs: 21 subjects ( 5.3%) 397 b 376

Study completed (376 = 100%)

12 nights 303 subjects (80.6%)
11 nights 66 subjects (17.6%)
10 nights 6 subjects ( 1.6%)

7 nights 1 subject ( <1.0%)

I 4429 nights 111

Field study — current state
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Outlook

To be done

Cleaning of data base:
exclusion of nights with poor data quality

Visual control of semi automatic data evaluation / sleep
stage scoring

Unblinding of data
Data evaluation

subjective sleep quality (morning/evening protocols)
objective sleep structure

Field study — current state
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