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Relative electric (E) and magnetic (Ii) field variation (magnitude in dB) at 15 MHz
In a 2-dimensional model or man.

'L
% x­C1lrK'llon at
p,oplgltkln

, Incident
, electric

, field

Computer Simulation of Field D!stribution inside a HumanBody

E =0 dB VIm

Figure C.2: Attenuation of electric and magnetic fields within a human body
(finite element calculation)
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Appendix D

Maps

The maps were prepared by Meteotest and their' production, financed by the
Swiss Federal Office of Environment Forest and Landscape.

The maps depict the outdoor magnetic field strength measured in the'
course of Study 1. The area of the circles is proportional to the magnetic
field strength. The semi-shaded squares indicate sites at which background
exposure exceeds the fields of the Transmitter.

The grid width corresponds to Ixl km.
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Possible negative health effects of EMF exposure
on animal health have also been discussed (Mercer,
1985]. Consequently, an additional study was
planned with the objective of quantifying the influ­
ence of EMF caused by a short-wave radio trans­
mitter on the health of dairy cows in the region. In
order to be able to measure a possible biological ef­
fect of EMF exposure, an EMF-sensitive physiologi­
cal process, with-if disturbed-a potential negative
health impact, needed to be monitored.

In the literature, serum melatonin concentrations
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Preventive Medicine, University of Berne,
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Abstract: A pilot study was conducted to investigate the influence of
electromagnetic fields in the short-wave range (3-30 MHz) radio
transmitter signals on salivary melatonin concentration in dairy cattle. The
hypothesis to be tested was whether EMF exposure would lower salivary
melatonin concentrations, and whether removal of the EMF source would
be followed by higher concentration levels. For this pilot study, a
controlled intervention trial was designed. Two commercial dairy herds at
two farms were compared, one located at a distance of 500 m (exposed),
the other at a distance of 4,000 m (unexposed) from the transmitter. At each
farm, five cows were·monitored with respect to their salivary melatonin
concentrations over a period of ten consecutive days. Saliva samples were
collected at two-hour intervals during the dark phase of the night. As an
additional intervention, the short-wave transmitter was switched off during
three of the ten days (off phase). The samples were analyzed using a
radioimmunoassay. The average nightly field strength readings were 21­
fold greater on the exposed farm (1.59 mAim) than on the control farm
(0.076 mAim). The mean values of the two initial nights did not show a
statistically significant difference between exposed and unexposed cows.
Therefore, a chronic melatonin reduction effect seemed unlikely. However,
on the first night of re-exposure after the transmitter had been off for three
days, the difference in salivary melatonin concentration between the two
farms (3.89 pg/ml, CI: 2.04, 7AI) was statistically significant, indicating a
two- to seven-fold increase of melatonin concentration. Thus, a delayed
acute effect of EMF on melatonin concentration cannot completely be
excluded. However, results should be interpreted with caution and further
trials are required in order to confirm the results.

J Pineal Res 1997; 22;171-176
Printed in the United States ofAmerictr-<JII rights reserved.

Introduction

An increasing concern about potential adverse
health effects of electromagnetic fields (EMF) ex­
ists among the public, which is partially increased
by the fact that the causal relationships are still un­
clear (Hileman, 1993]. In order to investigate the
effect of a single-source EMF generated by a short­
wave radio transmitter on the well being of the lo­
cal population, a number of studies were conducted
in the area of a station in Schwarzenburg, Switzer­
land [Altpeter et al., 1995].
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have been described as being sensitive to EMF ex­
posure in mammals [Reiter, 1992, 1993a,b; Grota
et al., 1994; Yellon, 1994]. In livestock, as in other
species, melatonin acts as a mediator of photoperi­
odic information to the endocrine system. It governs
seasonal hormonal cycles in all seasonally reproduc­
tive species, such as sheep [Williams and Helliwell,
1993], goats [Chemineau et al., 1992], farmed deer
[Asher et aI., 1993], and horses [Guerin et al., 1995].
Additional effects on other endocrine processes, as
well as gastrointestinal physiology, have also been
described [Paterson and Foldes, 1994; Reiter, 1991].
Furthermore, melatonin seems to have oncostatic
and immunoenhancing effects [Maestroni et al.,
1989; Liburdy et aI., 1993; Maestroni, 1993]. Due
to the complex effects of melatonin, any factors in­
fluencing its production might disturb body func­
tions at various sites [Reiter, 1991].

Because of its quick release and nightly production,
distinct diurnal cycles of melatonin serum concentra­
tions have been observed in many species, including
the cow [Berthelot et al., 1990; Paterson and Foldes,
1994], peak production always occurring during the
dark period. Similar concentrations can also be mea­
sured in other peripheral compartments, such as urine
[perissin et al., 1993], milk [llinerova et al., 1993], and
saliva [Vakkuri, 1985; Demel, 1992). In this study,
the more readily accessible peripheral melatonin con­
centration in saliva was used as a marker for biologi­
cal response to EMF in the study area.

The objective of the study presented here was to
measure 1) the acute, and 2) the chronic effect of
EMF generated by a short-wave radio transmitter on
melatonin concentrations in the saliva of dairy cows.

Animals and methods

Study design

Melatonin levels in the saliva of EMF-exposed and
unexposed dairy cows were measured during a 10­
day period. The exposed site was selected because
it had the highest field strength in the vicinity of the
source (transmitter), whereas the site considered
unexposed was situated at a distance, at an EMF
strength which corresponded to the average ob­
served throughout Switzerland.

A chronic effect of exposure was measured
through a comparison of exposed and unexposed
animals. The short-wave transmitter generating the
exposure had a maximal power of 3 x 150 kW, gen­
erating an electric field frequency of 3-30 MHz, i.e.,
in the short-wave range. Exposure is defined by two
components: the electric field (E-field) and the mag­
netic field (H-field). The H-field was measured for
24 hours (mAim) within the bam using an isotro-
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pic probe (special version of EH 30 KW, EMC­
Baden Ltd., Dattwil, Switzerland; for detailed speci­
fication see Altpeter et a1. [1995]). The baseline
exposure was measured during the off phase of the
transmitter for 3x24 hours at the site of the antenna.

During days 3-5 the transmitter was turned off.
This intervention was known neither to the farmers,
the veterinarians collecting the samples, nor to the
technicians analyzing them. The acute effect of the
exposure was calculated through melatonin concentra­
tion comparison before, during, and after the interven­
tion in both the exposed and the unexposed group.

Farms and animals

Melatonin measurements were performed on two
farms, one EMF-exposed (A), the other non-exposed
(B). These farms were chosen from a list provided
by local veterinarians. Farm A was the closest to the
EMF source (500 m), while Farm B was 4 kID from
the source. Both farms specialized in dairy produc­
tion at the average Swiss production level. The herd
size of farms A and B was 19 and 14 cows, respec­
tively. All animals grazed for about 7 hours every day
of the study period but were housed in barns at night.

From each farm, five animals were selected for
the study. All subjects were lactating Red Holsteins,
3-4 years old and 118-242 days pregnant on the
first day of the study.

Sampling protocol

Saliva samples were collected using cotton wool
swabs designed for saliva sampling in humans
(SALIVETTEN, Sarstedt, Germany). Samples were
taken every two hours (i.e., seven times) during the
night with the help of dim red light. The swabs were
introduced deeply into the cow's mouth, left there for
about 1 min until they were soaked with saliva, then
extracted using a thread attached to the swab. The ani­
mals were not restrained. Samples were taken at 1930,
2130,2330,0130,0330,0530, and 0730h for 10 con­
secutive days from September 5 until September 15,
1993. Sunrise on the first day was 0649h and sun­
set 1959h (Schweizerische Meteorologische
Anstalt). Saliva samples were immediately stored in
sealed tubes on dry ice until they were thawed at
room temperature and centrifuged at 3,500 rpm for
5 min on the following day, then stored at -20°e.

Sample analysis

A commercial radioimmunoassay (RIA) was used
C25I-Melatonin, Immuno Biological Laboratories,
Hamburg, Germany; Manz et a1. [1989]). The analy­
ses were performed by REPROMED, Hamburg.



Briefly, melatonin was extracted using diethylether.
The extract was dried and the pellets resuspended
in buffer. Radiolabeled melatonin and antibodies
against melatonin were added. After centIifugation,
the antigen-antibody complex was dissolved in scin­
tillation fluid and the radioactivity measured in a 12­
channel gamma scintillation camera (Berthold,
Germany).

As this assay had not previously been used with
cow saliva, the following evaluation tests were per­
formed. Melatonin was added to two saliva samples
with low melatonin concentrations, according to the
standard used in the RIA. The samples were ana­
lyzed and results compared with the standard curve
established with buffer. The curve calculated from
the results was parallel to the standard curve. The
recovery calculated from three standard points was
82 ± 5%. A possible negative influence of organic
material (hay, grass) in saliva samples was excluded
by comparing results from untreated and centri­
fuged, ether-extracted samples. No difference was
detected.

Statistical methods

Melatonin concentrations of the exposed and non­
exposed cows were compared after 10glO-transfor­
mation. As this study was of an explorative nature,
containing a substantial number of missing values
(Table 1) and outliers (Fig. I), it was decided to use
a local regression model, including 95% confidence
limits for fitting the mean profile of each group
[Chambers and Hastie, 1992). ANaYA would have
been inappropriate because the missing and extreme
data points lead to an unbalanced design with highly
influential data points.

Local regression models provide means for fit­
ting regression functions or regression surfaces to
data. Consider any point x in the space of the pre­
dictors: One basic specification in a local regression
model is that there is a neighborhood of size a con-

Table 1. Analyzable samples per night (35 samples collected each
night on each farm)

Farm A (%) Farm B (%) Total (%)

Night 1 16 (45.7) 10 (28.6) 26 (37.1)
Night 2 27 (77.1) 28 (80.0) 55 (78.6)
Night 3 30 (85.7) 27 (77.1) 56 (80.0)
Night 4 30 (85.7) 25 (71.4) 55 (78.6)
Night 5 22 (62.9) 20 (57.1) 42 (60.0)
Night 6 28 (80.0) 29 (82.9) 57 (81.4)
Night 7 28 (80.0) 27 (77.1) 55 (78.6)
Night 8 34 (97.1) 29 (82.9) 63 (90.0)
Night 9 26 (74.3) 33 (94.3) 59 (84.3)
Night 10 28 (80.0) 28 (80.0) 56 (80.0)
Total 269 (76.9) 256 (73.1) 525 (75.0)

EMF exposure and melatonin in dairy cows

taining x, within which the regression surface is well
approximated by a function from a specific paramet­
ric class. This regression surface is fitted in the neigh­
borhood of all X;. The characteristics of local regression
models allow the smoothing of the response as a func­
tion of the predictors. Thus, the fitting methods are
non-parametric regression procedures.

In the present study, a linear regression model
(first-degree polynomial) was fitted to the data in
the neighborhood of size a = 0.1, which contains
10% of all data points. Based on a Gaussian distribu­
tion, 95% confidence limits for the mean profiles were
calculated. The 95% confidence limits of the difference
between the mean profiles was then estimated by point­
wise summing of the mean proflles' variances and then
Bonferroni-adjusted for multiple testing. If the 95%
confidence interval of the difference of the two pro­
files does not encompass zero, this indicates a statisti­
cally significant result. This is an application of a
method introduced by Azzalini and Chiogna [1992)
and made available by the public statistical library
Statlib (statlib@lib.stat.cmu.edu). The results are pre­
sented graphically.

Results

The mean nightly EMF exposure measured on the
exposed farm was 1.59 mAim with a maximum of
4.9 mAim. On the nonexposed farm the mean
nightly EMF exposure was below the measurement
threshold of the probe (0.3 mAim). From earlier
measurements it was known that the exposure in the
area of the nonexposed farm was approximately
0.076 mAim [Altpeter et al., 1995). This value cor­
responds to an average value in nonexposed rural
areas in Switzerland.

The melatonin concentrations measured in the
individual samples ranged from 1.0 pg/rnl to 750 pg/
ml in the exposed and 1.0 pg/ml to 316 pg/ml in the
nonexposed animals during the ten days.

Acute effect

During the first five nights no statistical difference
of the average salivary melatonin levels were ob­
served between the two groups. During the sixth
night, the first night after the off phase, a statisti­
cally significant difference between the two profiles
of +3.89 pglml (95% CI 2.04; 7.41 pg/ml) was ob­
served, indicating an acute recovery from suppres­
sion of melatonin due to the removal of the EMF
of the transmitter (Figs. I, 2).

Chronic effect

Because the two mean profiles during the first two
nights were virtually identical (Figs. 1, 2), there was
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no indication of a chronic effect, although there
seemed to be a slight phase shift (Fig. 1). This shift
disappeared by the end of the off phase.

Discussion

The results of this study provide some evidence of
a statistically significant recovery effect four days
after removal of an exposure with a maximal field
strength of 4.9 mNm in the frequency range of short
waves (3-30 Hz). Interestingly, no chronic effect
had been observed before the intervention. How­
ever, as this was a pilot study the sample size was
restricted to only five animals per group and con­
sequently the power of the study was insufficient to
exclude a limited EMF effect. With a sample size
of five in this study, the minimal detectable stan­
dardized difference between the means of the groups
was 3.06 standard deviations (a =0.05, ~ =0.20;
Riedwyl [1978J). In order to detect a standardized
difference between the means of the groups of one
standard deviation, at least 16 animals per group
would have been necessary, which is more than the
current average herd size of Swiss dairy farms (13
cows). Also, because no samples were collected dur-
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ing the day the estimation of the melatonin cycles
are rather imprecise. Still, the findings suggest a
slight effect of EMF on melatonin levels, in contrast
to the results of the project part done on humans,
where no effect on 6-hydroxy-melatonin-sulfate in
urine was detected [Altpeter et al., 1995J. A similar
recovery effect in serum melatonin levels in rats was
observed by Kato et al. (1994]. They exposed ani­
mals to a circular polarized 50 Hz magnetic field
for six weeks. The exposure significantly reduced
nocturnal melatonin concentration, but at one week
following cessation of exposure melatonin concen­
tration had returned to normal levels.

The influence of EMF exposure on melatonin
levels in cow saliva has been studied for the first
time and a technique for saliva sample collection
was established. This technique was practical under
limited light conditions and well accepted by the
animals. They were only marginally disturbed and,
when lying, they usually did not get up for sam­
pling, although it could not be avoided in some
cases. This seems important, as melatonin concen­
trations are basically higher in a standing position
than when an individual is lying down [Deacon and
Arendt, 1994].
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In conclusion, this study detected a small effect
of EMF in the short-wave range on salivary mela­
tonin concentrations in dairy cows. However, more
research is needed to conclusively establish an ef­
fect of EMF on melatonin levels. Saliva sampling
has a potential as an easy and non-invasive tech­
nique and needs to be further developed as an aid
to veterinary diagnosticians.
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As it was not technically possible to centrifuge
the swabs immediately in the barns, the amount of
saliva collected was not known until the next day,
when, in some cases, it was discovered that not enough
liquid could be extracted from the swab for the RIA.
This caused a certain loss of data points, which could
be avoided in the future by collecting more than one
sample per animal. Thus, saliva sampling for melato­
nin measurements in cows seems to be a promising
technique because it is non-invasive and can easily be
performed under dim light conditions.

Salivary melatonin levels have been described as
closely linked to serum melatonin concentrations in
humans [Vakkuri, 1985; Demel, 1992]. However,
the comparative levels in the two compartments
have not yet been reported in cattle. The salivary
melatonin concentrations reported here were higher
than maximal serum levels of 90 pgjml measured
by other researchers [Berthelot et aI., 1990] but
similar to nightly serum concentrations of 44.13 to
327.51 pg/ml reported by Martin et al. [1983]. The
fact that the results described here were obtained
with a commercial RIA developed for humans and
not specifically adapted to saliva analysis may ex­
plain these differences.
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Specific questions provide further evidence'
for a causal relation between sleep disorders
and operation 01 the radio statfili!:

Do you sleep better away from h~=(~nIY
peTSons with sleep disorders ind~~t)..
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Other health complaints snowed only i'lmfec:t auociaUon with ~U"'. Lac:k ot
allOWS means \e,Gk of significant &swcW:ton.

Definition 01 Zones:

Difficulties maintaing sleep (interview):

(1)<0.01)

In 1992 and 1996 trequent episodes of awakening at night were most
tfrongfy associliled with disrance and exposure. The reeson for the general
prevalence iflC(e8$8 is unknown
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Objectives
'Are health disturbances reported more lrequently in the
neighbourhood 01 the short WIIve radio Iranemilter than in
mOfa dlstantsr... 1 Is there a retsllonshlp to maasured EMF
exposur. ?
'What disturbances remain sssoeialed wilh EMF in mulllvariala
analysis?
-Can the findings be replicated .nd exlended in the sama
popul.tion 4 years I.t.... ?
-." thera .vldence lor a blophysiea' mechanism 1 Or tor a
psyChologiesl meChanism ?

Results
E:qJo$\J'e measuremenCs: The association ot diWt.nce and
Ii-fiold o"ongI!> .... cotlflf1llOd. Tho rang. 01
..-......- per siI. ,.,_ the changing directional
1r8l1$milaiPM.

Methods

~"""B'~_~ .

Starting poift to the reseateh program fepottgd herB were hes/th eompIailts of

wious /)peS in !he II</ig/lbOutho<ld ofas_va _ staliorl. AI the beginning

of this study. !he discussion OIl radofroquency e'-<>magnetic fields (RFEMF}
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since. For eX8f1J'le Mann and Rdschke (/996) sho..ed a reduction 01 REM-.Ioop

in t. haaIthy voIu,..HfS b1indty oxpo<ed to 900 MHz (digH,;t/ mobi'" radio

telephone) during a randomkod cortIIPlled experiment with slbjo<;ls seNing ..

their own cmtmIs. rtis$~$ the findings repot1t1d here.
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Gesundheitliche Auswirkunqen des Kurzwellensenders Schwarzenburq

Schr geehrte Damen und Herren

Wir nehmer. Bezug auf unser Schreiben vom 15.12.1995, in welchem w~r Ihnen

e:r.e S:e:~~r.g~ahme der Arbeitsgruppe nNich~ionisiere~deStrahlung Tl zur

Fragc cier Immissionsgrenzwerte i~ K~rz~e:le~bereich in Auss:c~t geste::t

~;he~_ Di~ A~beitsgruppe hat diese Stel1ungnahme in der Zwischenzeit ver­

absch~ede~ (siehe Beilagel u~d kc~~t za fo:gende~ SChluss:

D~e Arbeitsgruppe halt einen Zusammenha~g zwischen der. festgestellten

~,~r.:'-i::;t0n:ngen und d(~m Sendeb,=~trid"; f~r erwiesen, obwohl die 1:1. der t.:mge­

[, dl'Jil':; :~ul(il'r~; SCtlW:3 rZQrJburq q"lm~!:::(:n('ri Feldstdrk~~n liberall unted.alb

dH: LHO t~mpf(Jh lenen rmmi sd cn:;g r,'li 7.1,;" ~te ('Ig1. Biolog i sche Auswirkungen

nichticn:sierender elektromagnetiscter Strahlung auf den Menschen una

seine Drrwelt; 1. Teil, freq~e~zbere:c~ 10C kHz bis 300 GHz; SChriftenreihe

Umweltscb~tz NI. 121, BDWAL, Jun~ 1990) liegen. Sie weist darauf hin, dass

es fraglich sei, ob diese empfohlene~ Irnmissionsgrenzwerle den Sctutz des

Menschen auch bei langfristiger E~position gewahrleisten, sieht sich aber

derze it noch nicht ir. der Lage, rni t wissenschaftlichen Methoden niedrigere

I~~~ssio~sgrenzwerteabzuleiten, welche die beobachteten Scblafstorungen

T~t Sicherneit verhindern konnten. We~n be:m Kurzwellensender Schwarzer.-
"burg Massnahmen getroffen werden sollen r dann erachtet die Arbeitsgruppe

eine Sendepause wah rend jer Nach: als e:ne sinnvolle Massr-a~me,



mit freundlichen GrUssen

Bundesamt fur Umwelt, Wald
und Landschaft
De! Direkt.or

Ph. Roch
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Wir hOlfen, Ihnen mit diesen Angaben zu dienen, und verbleiben

Das BUWAL und das BAG (Bundesamt fUr Gesundheitswesen) schliessen sich

dieser Beurteilung an. Seide Aemter haben die fur den Kurzwellensender

Schwarzenburg zustandigen Behorden (Eidg. Verkehrs- und Energiewirt­

schaf~sdepartement sowie die Volkswirtschaftsdirektion des Kantons Bern)

in diesem Sinne orientiert.

Be'::'lage: Stellungnahme der Arbeitsgruppe n~ichtionisierer.de Strahlung"



Arbeitsgruppe
"Nichtionisierende Strahlung"

Zurich, im Marz 1996

Stellungnabme der AJ:beitsqruppe -Nichtionisierende Stxahlunga

/

zur Untersuchung

-Gesundheiillche AuswirJcungen des Kurzvellensenders Schwarzenburg"

Die Arbeitsgruppe wurde vom BUWAL anqefragt, eine Stellungnahme zu den Er­
gebnissen der Untersuchung beim Kurzwellensender Schwarzenburg aozugeben.

Sie bat die Berichte "Gesundheitliche Auswirkung-en des Kurzwellensenders
Schwarzenburgn (BEW-Schriftenreihe Nr. 56, August 1995) und nStudy on Health
Effects of the Shortwave 1ransmitter Station of Schwarzenburg, Bern, Swit­
zerlandft (BEW-Schriftenreihe Nr. 55, August 1995) an zwei Sitzungen einge­
hend besprochen. An der ersten Sitzung war Prof. !belin, der Leite= der
Studie, als Gast anwesend.

Die Arbeitsgruppe beurteilt die vorliegende Untersuchung und deren Ergebnis-
se aus wissenschaftlicher Sicht wie folgt= .

!).; - In+-·:a''''''ChU-'lOs'' wnd ~ ,~,.rort"'''''~thcc4;k :: ~t cin1"lvol1 O'e~';;hlt_~ .I. ..., ••u....... -.._ ~_ . _. ~_., .~_ .. , _.. .,,'_ .

2. Die von der Arbeitsqruppe in Uebereinstimmunq mit der Internationalen
Ko~ssion zum Schutz vor nichtionisierender Strahlunq (ICNIRP) empfohle­
nen Immissionsgrenzwerte (siehe: "Biologische Auswirkunqen nichtionisie­
render elektromagnetischer Strahlung auf den Menschen und seine Umwelt U

,

Schriftenreihe Omweltschutz Nr. 121, BUWAL 1990) waren an keinem Mess­
standort und bei keinem Sendezustand tiberschritten.

j. Es wurde keine Haufung von korperlichen Krankheiten, z.B. Krebs od~r

Diabetes gefunden. Die Arbeitsgruppe gibt allerdings zu bedenken, dass
die untersuchte Bevolkerungsgruppe klein ist. Eine allfallige Erhohung
des Krankheitsrisikos hatte massiv sein mussen, damit sie uberhaupt hatte
nachge~iesen werden ionnen.

4. Aus der Personen-Befragung ergab sich eine Haufung von Schlafstorungen
und weiteren psychovegetativen St6rungen in der Nahe des Senders. Mehr
cIs SC % der fiber 4S-Janrigen in der am starksten exponierten zene A
machten starke und haufige Schlafstorungen geltend. Nach dero P~stellen

des Senders verbesserte sich die Schlafqualitat. Diese Befunde waren
stE[istisch signifikan~,

Jie Arbei~sgruppe e~2chtet einen Zusarnmenhang zwischen dem Sendebetrieb
~nd subjektiv wahrgenommenen SchlQfstorungen als erwiesen. Es handelt
sic~ urn einen bernerkenswerten cefund, der jedoch durch weitere Studien en
anderen Standorten erhartet werden sollte. Wie weit die Schlafstorungen
durch die elektromagnetischen Felder direkt verursacht und wie weit sie
durch andere Fa~toren, die ouch mit dem Sendebetrieb in Zusammenhang
stehen, indirek~ 2usge16st oder verstarkt werden, lasst sich aufgrund des
Datenmaterials ~ich~ c~~scheiden. ~ine cirekte Wirkung der elektromagne­
~:zc~e~ =elce~ kcnn :eaer.fQl~5 ~iC~L c~sgeschlc~sen werden.
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5. Falls die elektromaqnetischen Felder des Kurzwel1ensenders fur die psy­
chovegetativen Starungen kausal verantwortlich sind, 1st derzeit keir
biologisches Wirkungsmodell so weit erhartet, dass es die Wirkungen in
diesern nicht-therrnischen Bereich plausibel wiederzugeben verrncchte. Damit
ist auch nicht bekannt, welche physikalischen Parameter der Imrodssionen
(elektrisches, maqnetisches Feld; Modulation; Polarisation; Frequenz oder
Kombination von Frequenzen) und welche zeitlichen Aspekte der Exposition
(Spitzenwerte; durchschnittliche Belastung z.B. ~ahrend der Nacht oder
wahrend des Taqes) von Bedeutung sind.

6. Die Arbeitsqruppe hat sich intensiv mit der Frage beschaftigt, cb die
derzeit angewendeten Immissionsqrenzwerte niedriger festgelegt werden
mussten oder 00 allenfalls zwischen kurzfristiger und langfristiger Expo­
sition unterschieden ~erden sollte.

Sie ist der Ansicht, dass die aktuell gUltigen Imrnissionsgrenzwerte den
Schutz des Menschen bei kurzfristiger Exposition ~on einigen Minuten nach
wie vor qewahrleisten. Als sie im Jahr 1990 diese Grenzwerte fur die
Schweiz zur Anwendung empfohlen hat, ist sie davon ausgeqangen, dass bel
deren Einhaltunq schadigende und belastigende wirkunqen aucb bei langer
dauernder Exposition unwahrscheinlich sind. Die Resultate der vorliegen­
den Untersuchung haben nun qezeigt, dass dies.zwnindest in der umgebung
des Kurzwellensenders Schwarzenburg fragliCh ist. Andererseits reicht das
Ergebnis einer einzelnen Studie nicht aus, urn niedrigere'Immisslonsgrenz­
werte fur 1~ngere Expositionszeiten, beispielsweise fOr die mittlere
Belastur.; wahrend der Nacht, w!hrend 24 Stunden oder wahrend eines Jah-
.. -t .... _I... 1'"l~ ........b .. its#llr",... ..- ...... ~_.:~"" ; ..... d';~C'o 7., ='I'ft':"'I\.o'l'"':'h= dO'"reSt c Zl:..Lt::l ... en • ..,..:,c n..... '::l-"':-re I:. __._••e~ _.. .......__'it .:JS-.;•.::..... .:...:_!1g an .1_

Kriterien, welche sie bei ihren frUheren Beratungen an wissenschaftliche
Berichte gestellt hat, damit diese als Basis fur Immissionsgrenzwerte
zugelassen wurden. Sie halt diese nach wie vor fUr gUltig:

- Ein Befund 5011 unabhangig reproduziert sein.
- Es soll ein wirkungsmodell vorhanden sein, das die Beobachtungen zu

erklaren vermag.
- Die Ka~galitat zu den elektromagnetischen Feldern so11 erwiesen sein.

Keine de~ drei Bedingungen ist im vorliegenden Fall erflillt.

7. Die ArbeiLsgruppe wiederholt ihre fruhere Empfehlung r angesichts der
Bir.weise ~~d unsicnerheiten ~bEr cr.rc~i$che Wirkungen die Immissionen
~uch ~~ eereich unterhalb tier I~issio~sgrenzwe!te so weir zu reduzieren,
wie dies ~echnisch und betrieblich moglich und wirtschaftlich tragbar
ist. Dieser Grundsatz eines zukunftsgerichteten Urnweltschutzes erhalt
cUTch die Ergebnisse cer vorliegenden Untersucnung zusatzliches Gewicht.

Wen~ di2 :ustandigen Beh6rden irn vorliegenden Fall vOIsorglicne Massnah­
men verlangcn wollen, dann erachtet die Arbeitsgruppe eine Sendepause
wah rend cer Nacht alE sinnvoll, sorern parallel zum reduzierten Sendebe­
trieb ei::e erneute Eval~a~icn de! Schlafqualitat vorgenomrnen wird.

Jer Vorsitzende
..
.1 / /"

~--::::::-~lj~ . V'-- 'v"---""
~ f ., :/rue e'l"• .::c_. ~.:\ g-
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CH ·3012 Bern
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Arthur Firstenberg
23 06 State Highway 28
Room 23
Oneonta
New York, NY 13820
USA

Bern, December 8, 1997

THIS LETrER REPLACES THE LEITER OF DECEMBER 5,1997, WHICH CONTAINED AN
ERROR

Results of our Studies on Radio-Frequency EMF (RF-EMF) and Sleep Disorder

Dear Mr. Firstenberg:

As my secretary told me, you asked for a copy of our English-language report on the above­
mentioned work. I enclose a copy of our report (sent by FEDEX on December 5, 1997), which
was published in a Swiss government publication series in 1995. Its principal result is that a
statistical association was found between the RF-EMF field strengh and the occurrence of
difficulties in maintaining sleep. This association is maintained in multivariate analysis, even in
a type of path analysis, where all other factors and distorders are controlled for.

Another result was that in a pilot study of more and less exposed cows, stopping the
transmitter was as a visual impression associated with a slow rise of the peak melatonin
concentration in saliva, and a shift in the daily melatonin cycle. Turning the transmitter on
again was associated with a lowering of the peak. Results on melatonin were negative for
humans, but as we think from knowledge gained since that time, we may not have chosen the
most appropriate study design. The results of that study were published by Stark et al. in J
Pineal Research 1997; 22:171-176.

In the Summer of 1996, we repeated our initial interview survey, in order to ask more detailed
questions related to sleep disorder and to include an additional exposed population living in a
neigboring political commune. The results confirmed our earlier conclusions, but this additional
study was not of a type to test the question of whether the association between RF-EMF and
sleep disorder was based on a biological or a psychological mechanism. These results have
not yet been published. A publication for a peer-reviewed scientific journal is in preparation,
but it will take several months, if not longer, until they will be dUly published. Nevertheless, I
also enclose a letter-size copy of a poster, which we presented at the European Regional
Meeting of the International Epidemiological Association in Munster, Germany, in September
of this year (sent by FEDEX on December 5, 1997).



2

I hope that this information and these materials will be of use to you.

Sincerely yours,

(L~
Theodor Abelin, M.D., M.P.H.
Professor and Department Head

Enclosures (sent by FEDEX on Dec.5, 1997)
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