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Approaches to assessing long-term risks of electrosmog
Foreword and interim evalua on of the editors
As the sixth brochure in our brochure series Eﬀects of
Wireless Communica on Technologies, we present the
brochure by Karl Hecht on the Health Implica ons of
Long-term Exposure to Electrosmog. The author documents and conﬁrms the serious consequences of observed tendencies to consciously ignore and deny exis ng health implica ons. All six brochures of this series
supplement each other, exposing a sick government system called health and environmental protec on, which
exploits the present and future of public health for its
own irresponsible poli cal agenda.
The Brochure Series
In the brochure series Eﬀects of Wireless Communicaon Technologies,1 the Competence Ini a ve for the
Protec on of Humanity, the Environment and Democracy e.V., a coali on of independent scien sts, physicians,
and lawyers, documents currently available scien ﬁc
ﬁndings of interna onal research that have not been
considered by the German Telecommunica on Research
Programme (DMF). Using Bees, Birds and Mankind as an
example, Brochure 1 shows the degree of interference
and destruc on the growing exposure levels of ar ﬁcial
electromagne c ﬁelds cause in the naturally occurring
biophysical organiza on of all life. By documen ng the
biological eﬀects and eﬀect mechanisms shared by humans and animals, this brochure calls for a holis c understanding of our natural surroundings and life itself,
which seems to be completely beyond the creators of
the German telecommunica ons policy. Brochure 2 exposes how Gefährdung und Schädigung von Kindern
[Our Children's Health Is at Risk], ci ng the many areas
of interna onal research that describe the special vulnerability of children. Brochure 3—How Suscep ble Are
Genes to Mobile Phone Radia on—and Brochure 5—
Radia on Protec on in Conﬂict with Science—show how
broad-based the evidence of genotoxic eﬀects of cell
phone radia on is today and all that has been done to
destroy this inconvenient evidence. In Brochure 4
Warum Grenzwerte schädigen, nicht schützen [Why Exposure Limits Are Harmful, Not Safe], a team of scien sts
details how anachronis c and scien ﬁcally tenuous the
basis is on which the government jus ﬁes its extremely
high exposure limits.
Long-term eﬀects of electrosmog
and strategies on how to dispose of them
Since numerous studies on the eﬀects of microwaves

show evidence of chronic diseases2 and we know that
mitochondrial damage is passed down through mothers
over genera ons,3 this requires risk research to change
its thinking and consider longer periods. In the case of
many other toxic agents, this is common prac ce today.
The telecommunica ons policy of the German government, however, has so far made its business easy by
mostly shu ng out the me factor. The exposure limits
do not consider them. To date, government and industry
have almost exclusively funded short-term studies,
which rather suppress the issue of long-term eﬀects instead of helping to clarify it. Furthermore, this brochure
describes how inconvenient ﬁndings are dealt with—
even if the government itself had commissioned the research contract, as was the case for the ﬁndings presented here.
The review ﬁndings by Hecht—which disappeared into
the government archives as soon as they had been submi ed and which we are now making available to the
public in this brochure in its most comprehensive form
to date—are based on the assessment of 878 Russian
studies between 1960 and 1997. To pretend as if there
were no connec on between microwave technologies
from the past and those from today is like burying one's
head in the sand. This tac c is well illustrated by the current poli cs regarding radar vic ms and the increasing
group of persons with electromagne c hypersensi vity.
In his ﬁnal appeal on “Health—A Basic Human Right,”
Hecht reminds those in poli cal power on the wording of
their oﬃcial oath, which binds them to dedicate their
eﬀorts to the well-being of the people and the cons tuon of the democra c state of law. He could also have
reminded them that restric ng scien ﬁc truth was part
of the totalitarian atroci es having occurred in two German dictatorships not that long ago. In the policy areas
of technology, economy, and health, a ﬁnancially healthy
industry has succeeded in gaining government support
for securing a future of distor ng the truth in supposedly
democra c mes. We can only hope that ordinary ci zens will wake up and realize the extent of the decep on
of the current telecommunica ons policy and how this
decep on was produced by industry and government
lobbyists.
The German Telecommunica ons Research Programme
(DMF)—Its weaknesses and implica ons
German governments, which have received many billion
dollars from the cell phone industry over the years, have
5
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a hard me accep ng all of the scien ﬁc truth, suppor ng independent research, and at the same me,
adequately protec ng the public.
The German Telecommunica ons Research Programme
perfectly illustrates these three shortcomings. Funded in
equal parts by the government and the industry, it was
apparently meant to ensure the rampant expansion of
wireless communica on technologies for as long as possible. This is also reﬂected in its personnel choices because the majority of bioscience projects were awarded
to a scien st who is well known for his par cularly close
es to the industry as well as for his notorious claims of
safety. Regarding the quality of EMF research projects, it
now could be conﬁrmed that the contribu ons to the
DMF Programme by the la er scien st are a mixture of
poor scien ﬁc work and manipula ons, which also seem
to explain his claims of safety and endorsement of the
oﬃcial exposure limits.5 Regarding the structure of EMF
research projects, it is obvious that such central quesons as to speciﬁc eﬀects on children, long-term eﬀects,
but also health eﬀects in animals and plants have been
en rely excluded from the DMF Programme. Considering that government, industry, and their common supporters have been using this DMF Programme to keep
repea ng their claims of safety—from our perspec ve—
this approach amounts to aiding and abe ng a crime of
negligent assault and homicide in view of all the Programme's weaknesses.
"Ins tu onal corrup on" instead of precau on
The way the government accommodates the cell phone
industry does not stop with the DMF Programme. For
example, public informa on campaigns are mostly le to
the Informa on Centre for Mobile Communica ons
(IZMF), which provides a pla orm for the highly successful adver sing campaign "Mobile Communica ons and
Health" by the lobby group of cell phone providers that
downplays any risks. The scien st, however, who had
made himself the most reliable pillar of this industry
program, is not only iden cal with the above-men oned
members of the DMF; apparently, his reliability in promo ng industry and government interests qualiﬁed him
in the eyes of the German government for leading posions in the German radia on protec on agency—now in
his third term of oﬃce.
With this kind of composi on of the health and environmental protec on agencies, the results of the German
informa on policy are also accordingly. Physicians and
parents are told that there is no reason to deny young
children the use of cell phones. Schools are told that cell
phones and Wi-Fi should be used as educa onal tools.
Leading news agencies, which seem to have handed over
their inves ga ve abili es at the door of the cell phone
industry, lend a hand to a smear campaign that is de6

signed to make genotoxic eﬀects of cell phone radia on
appear to be a phantom.6 The judiciary is provided with
anachronis c exposure limits, which basically allow the
industry to do anything and spare those in poli cal power to be liable for anything, thereby passing any risks on
to those aﬀected. Lately the DMF Programme is also
used to convince churches that the steeples of their
houses of worship can serve as antenna sites, which are
safe and at the same me proﬁtable.7 Furthermore,
when physicians or environmental organiza ons such as
the BUND (the German branch of the Friends of the
Earth) refer to the risks children are exposed to, which
have been veriﬁed, they are called out by the top radiaon oﬃcial himself.8
However, who of those in power will actually bear the
responsibility for this social policy when children who
are made addicted to their wireless devices will grow
into a genera on of adults with many disabili es, who
then will become a great burden to our na onal economy? A well-known report of the European Environment
Agency about the precau onary principle concludes,
based on numerous case histories, that the economic
burden of precau ons not taken are “horrendous” and
the avoidable risks to human life are “immeasurable.”9
At this point, it also becomes clear that, in most cases,
neither poli cians nor industry or their common supporters are held accountable and that the total damage
is always borne by the public. Is this the reason why
those in power of all the various groups have such an
easy me ignoring the lessons of history?
The German condi ons described above are the result of
a considerable number of lobbyists who have penetrated
and inﬁltrated health and environmental protec on
agencies in key areas. We do not hesitate calling this a
form of "ins tu onal corrup on" as did Franz Adlkofer
and a symposium held at the Center for Ethics of Harvard Law School in Cambridge (U.S.).10 In this form of
corrup on, money ranks above health, whereby the government’s own interests provide this ranking of things a
legal basis that is diﬃcult to cut through. Anybody who
has grown up with biblical images might some mes
wonder if the euros of today are no be er than the silver
shillings of ancient mes. The German telecommunicaons policy demonstrates that in this ﬁeld trial, which
involves 80 million people in Germany, the right to legal
protec on has been betrayed for the sake of commercial
interests.
Prof. Dr. phil. K. Richter, Prof. Dr. med. K. Hecht,
Dr. med. M. Kern, Dr. med. H.-Chr. Scheiner
The endnotes of the foreword can be found on page 55.
The summary of this documenta on can be found on page 53 f.

1. Introduc on

As a physician, if I wish to try a new therapeu c agent
or a new diagnos c device on my pa ents, I have to
meet strict legal requirements for compliance. Studies
must be carried out in a certain sequence, following
speciﬁed standards. This is the right thing to do and
reasonable. We would have no reason for complaint if
manufacturers and distributors of technical devices,
which may be damaging to human health and the environment, would have to meet the same standards for
the protec on of the same—which is not happening at
this me.
Over the last century, a rapid technical development
has occurred that—as is usually asserted—serves human well-being and provides jobs. The downsides of
these successes and advancements, however, are kept
silent; for an increasing number of people, the new
technical achievements have become a burden. Let us
recall a few facts.
On a daily basis, harmful chemical and physical agents
aﬀect humans and the environment: chemicals as environmental pollutants [Servan-Schreiber 2008]; radionuclides (e.g. from nuclear power plants); noise
[Maschke et al. 2003]; ionizing and nonionizing radiaon [Becker 1994]. Furthermore, such disasters as
Chernobyl and Fukushima can occur at another place
at any me.
New diseases are emerging. The incidence of known
disease keeps increasing, some mes drama cally so:
electromagne c hypersensi vity, mul ple chemical
sensi vity, noise sensi vity, nnitus and auditory processing disorders, depression, sleeplessness, helplessness syndrome with serious consequences of distress,
and many others.
Yet business and industry mostly ignore any possible
connec ons between these harmful factors and these
newly emerging diseases. Even lawmakers, who o en
are advised by lobbies from both sectors, ignore and
downplay the risks that have already been known for
quite some me. In addi on, even in the event of a
scandal being actually exposed, there will almost always follow a message that says that all is well and
safe soon therea er. This is what happened in 2011,

for example, when uncontrolled feed with dioxincontaining fats had been given to animals whose meat
and eggs were then contaminated with dioxin—a toxin
whose eﬀect is thousand mes worse than potassium
cyanide [Klinisches Wörterbuch Pschyrembel 2007].
The dealing with the risks of nonthermal nonionizing
radia on emi ed by modern wireless communica on
technologies is also rather unclear. The fact that humans cannot hear, see, smell, taste, or perceive this
type of radia on at all promotes confusion. Therefore,
adverse health eﬀects, especially those on the funcons of the central nervous system, are ignored and
downplayed; repeated claims of safety replace implemen ng long overdue preven ve measures. Since only
the thermal eﬀects of electromagne c ﬁelds can be detected with human senses, a dogma widely held by
"experts" for the past 50 years claims that only these
thermal eﬀects exist or at least are the only ones that
can do harm. The truth is that harmful nonthermal
eﬀects caused by radio waves in humans have been
known since the 1980s: sleep disorders, neurasthenia
(also brain fa gue), headaches, and others [Schliephake 1932].
Forty years ago, physicians and scien sts pressured the U.S. government to issue a report on the
eﬀects of electromagne c ﬁelds [Brodeur 1977]. In
December 1971, this report was released under
the tle Program for Control of Electromagne c
Pollu on of the Environment. The report was
wri en by experts appointed by the U.S. Oﬃce of
Telecommunica ons Policy (OTP) in 1968. This
expert report revealed the extent of an environmental risk associated with the increasing use of
microwaves in technical communica on technologies and in the industry that has hardly been
known before. A few quotes from the report will
speak for themselves:
The electromagne c radia on emana ng from radar,
television, communica ons systems, microwave ovens,
industrial heat-treatment systems, medical diathermy
units, and many other sources permeate the modern
7
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environment, both civilian and military. [...] This type of
man-made radia on exposure has no counterpart in
man’s evolu onary background; it was rela vely negligible prior to World War II.

the judgment of physicists in many things, they must
be very cau ous when it is said that something or other would be unlikely. [Szent-Gyorgyi 1960].

A er the descrip on of the increasing number of radiaon sources since 1940, the beginning of World War II
for the United States, the report already expressly
warned of health threats:

The review of the Russian research reports and
papers on the long-term eﬀects of electromagne c
ﬁelds summarized here had been commissioned
by the German Federal Agency of Telecommunicaons (today the Federal Network Agency). The
review results prove that radia on is a cause of
mul morbid clinical ﬁndings and nonspeciﬁc regulatory disorders. That these ﬁndings were not welcome by commercial interests is probably responsible for the fact that the 120-page research report
immediately disappeared into the archives of the
selfsame agency that had commissioned the report in the ﬁrst place. Likewise, the federal minister of environment was not interested anymore
either.

Power levels in and around American ci es, airports, military installa ons and tracking centers,
ships and pleasure cra , industry and homes may
already be biologically signiﬁcant. [...] Unless adequate monitoring and control based on a fundamental understanding of biological eﬀects are ins tuted in the near future, in the decades ahead, man
may enter an era of energy pollu on of the environment comparable to the chemical pollu on of
today. [...] The consequences of undervaluing or
misjudging the biological eﬀects of long-term, lowlevel exposure could become a cri cal problem for
the public health, especially if gene c eﬀects are
involved. [Based on quotes in Brodeur 1977, p.14]
The implementa on of this government report seems
to have failed due to opposi on by the business and
military sectors [Brodeur 1977]. The current genera on
of EMF researchers usually does not even know about
this report. The further development of EMF research
in the United States has been determined by those scien sts who supposedly could not ﬁnd any harmful
eﬀects of electromagne c ﬁelds. Like in Germany,
these U.S. scien sts also tend to ignore and deny nonthermal eﬀects [Becker 1994].
The ques on—as to whether the research approach
and fundamental theorems on which the safety claims
of nonionizing radia on are based are s ll valid and up
to date—however, has become ever more important.
A posi on paper by the VDE (German Associa on for
Electrical, Electronic & Informa on Technologies) from
March 2002 takes the easy way out when it acknowledges "the safety of any physical and chemical exposure cannot be proven," but at the same me believes
to be released from the responsibility of proving that
EMF exposure is compa ble with human health [2002].
This also raises the ques on whether the reasoning of
safety as well as the call for "proof" of the opposite
side is not based too heavily on a physical way of thinking that contradicts the current state of knowledge in
life sciences and cannot ensure the protec on of life. It
is rather as Szent-Gyorgyi put it so percep vely already
back in 1960: that even though biologists depend on
8

Both of these reac ons, we ﬁnd, are not compa ble with public health. Anybody who ﬁnds the
strength to accept the necessary responsibility will
also have to be willing to depart from the dogma
that says that harmful biological eﬀects are only
possible through thermal interac ons. This would
be a breakthrough for a research approach that is
becoming more aware of the autonomy of life and
the modern life sciences.

2. Common research misconcep ons
about the eﬀects of electromagne c ﬁelds

2.1 Physical methods cannot describe
life processes in humans and animals

2.2 Short-term studies cannot provide
evidence of adverse health eﬀects

Regarding the research about the eﬀects of radiofrequency radia on on the human body, the abovequoted VDE posi on paper [2002] uninten onally conﬁrms what Immanuel Kant and, more recently, Niels
Bohr, Werner Heisenberg, Friedrich Cramer, and many
others have been saying all along: physical methods
are not suitable for the study and descrip on of life
processes.

A second aspect, which researchers of the telecommunica ons sector tend to neglect, is the dura on of the
radia on exposure. Everybody knows that exposure to
the sun's rays for short periods is good. However,
when we stay in the sun for too long, painful sunburn
will appear. Thus the exposure dura on is an important factor for health eﬀects of all sources of radiaon.

Kant's philosophy of experience had dis nguished between ordering principles of "aggrega on" and
"organiza on": between natural objects, the sum of
nonliving objects, and others that are organized life.
According to this, the logic of the "exact" natural sciences could not be biology, which is equivalent to organiza on. In the consciousness of modern sciences,
the former Director of the Max Planck Ins tute of Experimental Medicine Friedrich Cramer [2001] also
stands up for a clear dis nc on:

In Western Europe, the exposure dura on of electromagne c ﬁelds has been given rather li le
a en on so far. As a result, mostly short-term
studies and no real long-term studies have been
carried out. One might almost get the impression
that this would be done on purpose to make it
easier for those who prefer announcing claims of
safety.

Today we have reached the point at which we must
study life in its en rety if we wish to have an accurate picture of our world. We cannot do so yet with
the current methods. The responsibility for life itself
and the suﬀering of pa ents prohibit adop ng the
scheme of causality from physics, the present leading science. Life sciences can never be par cular.
They are always holis c. It is possible then that the
so-called exact sciences will ridicule them and not
take them seriously. We will have to bear this burden because we deal with living things for which
we have responsibility.

As an example for this observable trend, I would like to
quote the environmental report no. 162 on Nonionizing Radia on: High-frequency Radia on and
Health by the Swiss Agency for the Environment, Forests and Landscape (BUWAL) [2003], which I subjected
to a cri cal analysis. The BUWAL report is wri en in
German and has a summary in French, Italian, and English. This report is based on 206 scien ﬁc publica ons.
Only seven of those references are from Eastern European countries, especially regarding the eﬀects of high
frequency microwaves on the central nervous system,
including sleep func ons. The report provides many
tables with overviews of scien ﬁc studies. In the summary, it says that the selec on of the scien ﬁc studies
had been checked for its completeness. However, I
cannot even remotely conﬁrm the completeness of the
relevant scien ﬁc literature listed.
Many studies from the English scien ﬁc literature are
missing. Studies from the Russian scien ﬁc literature
are omi ed en rely (see among others [Hecht and
Balzer 1997]).
9
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Table 1:

Overview of the exposure dura on of high frequency microwaves
based on 129 scien ﬁc papers or studies cited in the BUWAL report

Up to
1h

Up to
3 days

Up to
30 days

More than
30 days

Hormone system

3

5

3

4

Immune system

3

5

3

4

EEG (awake)

15

4

1

0

S mulus percep on, s mulus processing

10

6

3

1

Cardiovascular system

3

2

0

3

General well-being

9

2

2

6

Headaches

7

1

0

4

Sleep

7

4

2

3

In vivo exposed blood cells

-

-

-

4

57

29

14

29

= 44 %

= 22,5 %

= 11 %

= 22,5 %

Total

Data summary in the table shows:
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1.

In 66,5 % of the studies, the maximum exposure dura on was three days. It is not surprising then that, at
best, biological, but no harmful eﬀects could be detected. Some scien sts were at least honest enough
to admit that their ﬁndings cannot say anything about long-term eﬀects [Preece 2002; Krause et al.
2002; Freude et al. 2000].

2.

As health symptoms, the BUWAL report lists headaches, sleep disorders, general well-being, EEG changes,
informa on processing, and eﬀects on the cardiovascular, hormone, and immune system, which, according to the authors, cannot be explained with thermal eﬀects of electromagne c ﬁelds. However, the authors did not consider nonthermal eﬀects that can trigger such health symptoms!

In the tables of the BUWAL report, the me factor of
the exposure is also not considered. The dura on of an
eﬀect is divided into the following categories:
I = Immediately
S = Short term
M = Medium term
L = Long term

Table 2:

Up to 1 h
Up to 3 days
3 to 30 days
Up to > 1 month (without limits)

Examples of ﬁndings of electromagne c ﬁeld eﬀects from cell phones on the informa on
processing of the central nervous system in humans

Authors

Topic

Alan Preece
2000

EMF eﬀects on
cogni ve func ons
in humans
EMF: 0.8 m + 50 Hz Improves: memory,
reac on me, reac on
• Not pulsed pa ern, vigilance
915 MHz
• Pulsed 217
MHz

Chris na
Krause
et al. 2002

From the tables of the BUWAL report, I compiled Table
1 below, showing the exposure dura on of the high
frequency microwave radia on of the 129 scien ﬁc
papers and studies that form the basis of the reported
ﬁndings for the diﬀerent func onal systems or states
of well-being. In 44% of the cases, immediate eﬀects
were studied; in 22.5% of the cases, short-term eﬀects
and, in 11% of the cases, medium-term eﬀects. Only
22.5% of the studies on radio-frequency radia on
looked at exposure dura ons greater than one month.

EMF eﬀects on the
performance of
oscillatory brain
ac vity

Inﬂuence of electromagne c ﬁelds
Gabriele Freufrom cell phones
de
on slow brain poet al. 2000
ten als (SP) 2.8 W;
9.6 W

Findings

Conclusions

Subjects

• Temperature increase
in the brain
• Forma on of heat shock
proteins
• Inﬂuence of synap c
processes
• Long-term eﬀects
cannot be derived

16

During memory exercises, changes in the 6-8 Hz
and 8-10 Hz EEG band,
shorter response mes
during reac on
and a en on tests as
well as mental math

• RF electromagne c ﬁelds
increase processing speed
in CNS (central nervous
system) and cogni ve
processes
• Long-term eﬀects cannot
be derived

120

Slow brain poten als
(SP) change in amplitude
during visual tasks of
secondary responses and
tasks for the designa on
of an expecta on threshold

• There are interac ons
between EMF and CNS
structures
• Statements regarding
long-term eﬀects cannot
be derived based on
these ﬁndings

28
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2. Common misconcep ons in EMF research

Tabelle 3:

Examples of ﬁndings of EMF short-term eﬀects on EEG (Western Europe)

Authors
Hietanen et al.
1997
Spi ler et al.
1997
Röschke und
Mann

Subjects
19
25 + 27

34

1997
Reiser
1995
Klitzing
1995
Krafzcyk
1998
Krafzcyk
1998
Krafzcyk
1998

36
17
16
15
8

EMF-Type
GSM 900
217 Hz

Exposure dura on

Findings

-

20 min

No eﬀect

10 min

No eﬀect

10 min

No eﬀect

400 pt

15 min

Increase in alpha
waves

1 μW/cm²

15 min

No eﬀect

1W

20 min

No eﬀect

2W

20 min

No eﬀect

25/8 W

20 min

No eﬀect

GSM 900

8W

217 Hz

40 V

GSM 900

8W

217 Hz

40 V

150 MHz
10 Hz
150 MHz
217 Hz
GSM 1800
218 Hz
GSM 900
217 Hz
GSM

We already have enough tables of this kind with exposure dura ons no longer than a few minutes up to an
hour. That it is not possible to trigger even biological
reac ons with such short exposure dura ons does not
surprise because the adapta on capacity of a healthy
human brain is suﬃcient to deal with short-term exposures. This is diﬀerent for ill people or those who have
been sensi zed by daily, long-term exposures to electrosmog.
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EMF strength

3. Results of a Russian scien ﬁc literature
review on the long-term exposure eﬀects
of radio-frequency and microwave radia on
in humans between 1960 and 1996

In 1996/1997, Hecht and Balzer [1997] from the I.S.F
Ins tut für Stressforschung GmbH, 10115 Berlin, conducted a review of the Russian scien ﬁc literature between 1960 and 1997, which had been commissioned
by the Federal Agency of Telecommunica ons (later
the regulatory agency, today the Federal Network
Agency) with the contract number 4231/630402 from
14/11/1996. Topic: Biologische Wirkungen elektromagne scher Felder im Frequenzbereich 0 bis 3 GHz auf
den Menschen [Biological Eﬀects of Electromagne c
Fields in the Frequency Range of 0 to 3 GHz in Humans]. Out of more than 1500 scien ﬁc publica ons,
we included 878 in our review report of approximately
120 pages. In par cular, the ﬁndings of long-term
eﬀects in humans during occupa onal EMF exposure
over several years were considered.
A er submission, this review report immediately disappeared into the archives of the regulatory agency. Furthermore, this review report was not forwarded to the
federal minister of the environment or made public, as
had been indicated before. It rather suﬀered the same
fate as the above-men oned report of the U.S. government from 1971. Only through our own publica on
eﬀorts have these ﬁndings been made known; in the
future, they will also be available in Spanish and Italian.
Fortunately, there had been no clause included in our
government contract that would prohibit any such
publica on on our own.

In 1999, when we presented parts of our literature
review at the 10th Interna onal Congress of Stress in
Monetreux (Switzerland), which was partly dedicated
to biomagne sm, we caused quite a shock wave
among the scien sts from the United States, as they
were quick to admit. Why?
First: The exposure limits in Russia and in other former Eastern bloc countries are lower by three orders
of magnitude compared to the United States and other
European countries.
Second: When these lower exposure levels were met
and ini ally healthy subjects were exposed, pathological ﬁndings were only detected a er three to ﬁve years
of exposure or even a er longer exposure dura ons.
The scien sts from the United States conﬁrmed that
the term of a research project would last at the most
two years, usually shorter. Naturally, adverse eﬀects
could not be shown in research projects of this kind.
Some mes even posi ve eﬀects were found. Soon we
will see why.
Third: The U.S. scien sts did not know anything about
the preven ve studies of the then USSR, which had
been carried out within the framework of the occupaonal health and industrial hygiene management.
In the next chapter, I will present the ﬁndings of our
review of the Russian scien ﬁc literature between
1960 and 1996 as a summary before I will share more
detailed ﬁndings in the following chapters.
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3. Results of a Russian scien ﬁc literature review

3.1 Study Condi ons
In the former USSR, all employees working in an environment where they were exposed to radio-frequency
electromagne c ﬁelds had to have at least one health
check per year by an occupa onal health care professional and industrial hygienist [see Gordon 1966].
Among others, this applies to employees of
• All electric u li es
• Electric substa ons
• Electric industry
• Radio sta ons
• Radar sta ons
• Electronics industry
• Electrical engineering
• Airport staﬀ

Applicants for work in these sectors had to be cer ﬁed "healthy" at their pre-employment medical examina on. Otherwise, they could not be hired. This
type of medical examina on had to be repeated at
least once a year as a preven ve health check.
“Healthy” meant this person could stay “employed”
under these working condi ons; “ill” meant this person could “not anymore be employed” under these
working condi ons. The la er classiﬁca on also
meant that such a person would receive therapy and
be transferred to a workplace away from the exposure area of nonionizing radia on. Those who were
discharged due to illness also had to receive medical
treatment. The medical team that carried out the
legally required medical examina ons had an occupaonal health care unit or an occupa onal health clinic
on site of the relevant plants. The medical professionals, however, were not employees of the plant, but
the government health care system and thus independent of the company.

Figure 1: How the ﬁndings of the Russian scien sts and physicians were obtained

Dienstjahr = Years of employment | Einstellungsuntersuchungbefund gesund = Preemployment medical examina on result: healthy |
Werkjahresbericht = Annual report of company | Allunionsjahresbericht = Annual report of union | wissenscha liche Auswertung = Scien ﬁc
evalua on | gesund: = Healthy: | Fortsetzung der Tä gkeit = Con nued employment | erkrankt: = Ill: | Arbeitsplatzwechsel = Change of
workplace | Behandlung = Treatment

This assessment model of occupa onal health, which, for example, has also been used in the Spandau Health
Survey on noise eﬀects [Maschke et al. 2003], in my opinion, is a perfect example of how to verify health hazards
because it starts with a "healthy" baseline. Furthermore, it observes the development of a person’s health over a
long period.
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The assessment of the health status followed the
WHO classiﬁca on system. The diagnos cs were
based on the holis c principle with a focus on the central nervous system (CNS). Besides the classic medical,
clinical, and paraclinical diagnos c methods, there
were also especially those used that are able to diagnose neurophysiological, neurological, and psychosoma c disorders as well as depression.
At this point, we would like to men on that in the former Soviet Union (now CIS), func onal disorders and
long-term studies formed the basis of medical inves ga ons. The neurophysiological holis c pathophysiology, inspired by the German pathophysiology of the
19th century, is considered one of the major medical
disciplines.
It should also be men oned here that the exposure
limits in the former USSR (as well as in the CIS states
today) are one to three magnitudes lower than in
Western European countries and in the United States
[see Hecht 2009]. Furthermore, for the se ng of the
exposure limits, the me of the exposure dura on has
also been taken into account. The long-term exposure
dura on is usually given in years of service (age of
service) and with regard to the daily EMF exposure.

3.2 Selected ﬁndings from
the relevant Russian scien ﬁc
literature between 1960 and 1996
Clinical and occupa onal health care aspects of EMF
(electromagne c ﬁeld) long-term eﬀects

3.2.1 General informa on
Most of the studies are large-scale occupa onal invesga ons, similar to long-term ﬁeld studies.

The statements regarding long-term eﬀects ranged
from 200 hours up to 20 years. The majority of the
studies looked at exposure dura ons of more than
three years; the average was about nine years. The
age of the pa ents ranged from 26 to 60 years.
The EMF exposure level was usually below the Russian
exposure limits, but, in some cases, it was also ﬁve to
ten mes higher.
As described in the papers, the type of EMF as well as
the exposure limits did not seem to play a dominant
role for the causa on of chronic health symptoms, but
the exposure dura on in years if the exposure occurs
daily for several hours (2–8 hours). Short-term EMF
exposures—up to 20 minutes daily—had no essen al
eﬀects on living processes, even if repeated frequently.
Abbrevia ons used herea er:
EF =

Electric ﬁeld(s)

EMF =

Electromagne c ﬁeld(s)

GOST =

Government standards
of the Soviet Union or Russia

HF =

High frequency

LF/ELF =

Low frequency / extremely
low frequency

SHF =

Super high frequency

UHF =

Ultra high frequency

RF =

Radio-frequency

As a dominant symptom complex, the hypotensivebased neurovegeta ve-asthenic syndrome due to long
-term EMF exposures is given [Drogitchina and
Sadtschikova 1964, 1965, 1968; Lysina et al. 1982;
Kapitanenko 1964; Besdolnaja 1987; Owsjannikov
1973; Bojzov and Osinzeva 1984; Osipow and Kaljada
1968; Nikolajewa 1982].

In the discussion below, about 60 studies (1960-1985)
were considered. In 23 of those studies, the number of
subjects studied is given. Total: 3549 pa ents, 477
healthy persons as controls. In the other studies, the
subject numbers are uncertain. For example, there are
statements like several thousand persons or pa ents.
The exposure factors included electromagne c ﬁelds
occurring in industrial se ngs such as radar sta ons
and high-voltage transmission lines. A dis nc on was
made between con nuous and intermi ent exposures, as well as occasional exposures only at certain
periods (weeks/days).
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3.2.2 Important ﬁndings a er
long-term EMF and EF exposure
(summary)
Objec ve ﬁndings
• Neurasthenia, neuro c symptoms
• EEG changes (breakdown of alpha rhythm
into theta and occasional delta rhythm)
• Sleep disorders
• Deforma on of the hierarchy of biological
rhythm
• Disorders of the hypothalamicpituitary-adrenal axis
• Arterial hypotension, more rarely arterial
hypertension, bradycardia, or tachycardia
• Vagotonic shi in cardiovascular func on
• Hyperac vity of thyroid
• Erec le dysfunc on
• Diges ve disorders
• Slowing down sensorimotor system
• Res ng tremor of ﬁngers
• Hair loss
• Tinnitus
• Increased suscep bility to infec on
[Drogitchina et al. 1966; Drogitchina and Sadchikova
1968, 1965, 1964; Gordon 1966; Ginsburg and Sadchikova 1964; Kapitanenko 1964]

Subjec ve symptoms
•
•
•
•
•
•
•
•
•
•
•

Fa gue, lack of energy
Day me redness
Ge ng red quickly under stress
Impairment of physical and
mental performance
Reduced concentra on and memory
Lack of concentra on
Headaches
Head dizziness
A acks of swea ng
Spontaneously occurring excitability due to hypotensive responses, especially under stress
Cardiac pain, racing heart

[Rubzova 1983; Raki n 1977; Drogitchina et al. 1966;
Gordon 1966; Drogitchina and Sadchikova 1965, 1964;
Piskunova and Abramowitsch-Poljakov 1961].
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3.2.3 Findings a er EMF
exposure of more than ﬁve years
Not all listed symptoms occur in all pa ents at the
same me. As an example, an inves ga on by Lysina
and Rapoport [1968] is presented here:
SHF exposure > 5 years
85 pa ents (60 healthy subjects as controls)
Neurocirculatory dystonia:
20 subjects
Vagotonic vegeta ve dystonia:
14 subjects
Asthenic syndrome:
11 subjects
Bradycardia:
26 subjects
Tachycardia:
8 subjects
No ﬁndings:
6 subjects
In most of the other studies, the following dominant
symptoms are given: neurocirculatory dystonia and
vagotonic responses (arterial hypotension with bradycardia or also tachycardia) and a slowing down of the
sensorimotor system, which can be permeated with
periods of increased excitability as well as a decline in
physical and mental processes.

3.2.4 Exposure dura on
important for eﬀects to occur
Depending on their years of service, the subjects were
divided into groups of 1–5, 5–9, and more than 10
years of working under condi ons of SHF and HF exposure with a power density exposure level of 20-60 µW/
m2, an electric ﬁeld component of 100 V/m, and a
magne c ﬁeld component of 3 A/m.

The ﬁndings revealed that the ini ally healthy subjects with a service age of less than ﬁve years
showed no or only slightly s mula ng changes in
the body. In the group of ﬁve to nine years of service, vegeta ve-circulatory dystonia was observed
and, in the group of more than ten years of service, various disorders of the CNS and other organs
[Tjashelova 1983]. Based on these ﬁndings, three
diﬀerent stages with regard to the exposure duraon are dis nguished:
Slight changes 1–5 years of exposure):
Ac va on of physiological responses during shortterm exposure with medium exposure levels or
during chronic exposure with low exposure levels.
Medium changes 5–10 years of exposure):
Early stage of pathological changes.
Serious changes more than 10 years
of exposure):
Classiﬁed as a disease [Tjashelova 1983].

A similar classiﬁca on has also been used in other
studies [Piskunova and Abramowitsch-Poljakov 1961;
Drogitchina and Sadtschikova 1964; Shuk et al. 1967].

Stage 1 (3–5 years a er working under SHF exposure
condi ons): a vegeta ve and asthenic (fa gue) syndrome were observed. This is characterized by the vagotonic symptoms of vegeta ve and cardiovascular
responses; in addi on, bradycardia, arrhythmia, arterial hypotension, responses of skin arteries to histamine.
Stage 2 (up to 10 years of con nued work under these
exposure condi ons) is characterized by the asthenicvegeta ve syndrome, o en associated with angiodystonic and neuro c symptoms.
Stage 3 (more than 10 years): neurocirculatory dystonia and diencephalic syndrome (neuro c, depressive,
psychosoma c complex of symptoms) were observed.

The studies also reveal that, during the ﬁrst three
years of exposure, subjects show either no symptoms or a sympathicotonic response in the sense
of a eustress response. Therefore, the abovemen oned scien sts from the United States had
even found posi ve eﬀects in studies of one to
two years of exposure. From the third to the ﬁ h
year of exposure, changes in the vagotonic area
occur.

Plechanov [1987] points out that the ini al state of the
biosystem also plays an important role with regard to
the eﬀects of EMF exposure: "When, as a result of endogenous or exogenous processes, the biosystem under inves ga on has reached a state of low resistance,
in 10% to 15% of the changes in individual parameters,
the normal regula on can become disrupted and addional exposures can lead to the development of
pathological and even fatal outcomes." The state of
health of a given individual and the dura on of exposure are obviously crucial factors for the manifesta on
of bioac ve or adverse health eﬀects due to EMF exposure.
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3.2.5 Overview of addi onal studies on EMF long-term
eﬀects and their eﬀects on func onal systems in humans
Type of EMF Author

Exposure
dura on

Number of
subjects

Dominant
symptoms

SHF
Ginsburg und Sadtschikova 1964

> 3-5 years

100
(103 controls)

Neurasthenia, autonomic nervous
system, cardiovascular system,
vagotonia

SHF
Lysina und Rapoport 1968

> 5 years

85
(65 controls)

Neurasthenia, autonomic nervous
system, sensory soma c disorders

SHF +
Noise 65-70 dB
Plechanov 1987

> 5 years

110 Arbeiter unter
Industriebedingungen

Neurasthenia, CNS and autonomic
nervous system, concentra on and
memory loss, chronic headaches

> 4 years

1.000
(400 controls)

Neurasthenia, autonomic nervous
system, depression, sleep disorders, res ng tremor, nnitus, hair
loss

SHF
Sadtschikova et al.
1964

Prevalence
Frequency

A er 5 years

A er 10 years

A er 5 years

A er 5 years

SHF
50 Hz
Drogitschina 1960

> 5 years

260 Frauen

Neurasthenia, autonomic nervous
system, especially cardiovascular
A er 5 years
system, sleep disorders, depressive
states

SHF
Sadtschikova und
Nikonova 1971

> 10 years

244

Neurasthenia, autonomic nervous
system, sensorimotor disorders,
sleep disorders, chronic fa gue

RF industry
Panov and Tjagin
1966

> 10 years

106

Disorders of the circadian rhythm,
body temperature, and heart rate

Microwaves
Drogitchina and
Sadchikova 1964

5-10 years

160

Neurasthenia, autonomic nervous
system, cardiovascular disorders,
hypotension, hypoglycemia

Electric ﬁelds subway
50 Hz, 1000–
10,000 A/m
Rubzova 1983

> 5 years

104

Res ng tremor of ﬁngers

A er 10 years

A er 10 years

A er 10 years

A er 5 years, 54 of
the workers (= 52%)
had to receive neurological treatment

Overall, the numerous available studies undoubtedly prove two points:
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1.

Long-term exposure is a crucial factor for the manifesta on of adverse health eﬀects due to EMF.

2.

In this context, the diminished resistance of the body is a very important aspect,
has has been stated empha cally, for example, by Plechanov [1987].

4. Scien ﬁc discussion and implica ons

II.

4.1

Based on the ﬁndings and insights of the numerous
scien ﬁc studies of the literature review by Hecht
and Balzer [1997], a general classiﬁca on of the
stages regarding the development of pathological
processes a er EMF exposure can be proposed. The
diﬀerent stages of this eﬀect correspond to the stages of stress according to Hans Selye [1953].
Three-stage development
I.

Early stage (1 – 3 years)

Premorbid or early stage of
chronic disease (3 – 5 years)

A er three to ﬁve years of exposure, ini ally
healthy subjects develop slightly visible and/or
more severe pathological manifesta ons of a basic
asthenic complex of symptoms with tendencies
toward vagotonic responses, sleep disorders, and
day me redness.
III.

Fa gue syndrome (> 5 years)

For an exposure of more than ﬁve years, dominant
symptoms include pronounced neurasthenic symptoms with increasingly pathological developments of
the regulatory system, neuro c and neurasthenic
symptoms, sleep disorders, day me redness, and
general fa gue.

For the ﬁrst one to three years, a mostly sympathicotonia-driven ini al stage has been demonstrated, which can consist of three substages that occur either individually or in sequence over a period
of three to ﬁve years.

Some authors suggest a fourth stage, that is, when
a disease manifests itself a er an exposure of more
than ten years. The classic stages and their classiﬁca on with reference to ini ally healthy subjects
are shown in Figure 2.

First early substage: Pronounced sympathicotonic
(hypertensive) ac va on stage. This stage is comparable to the alarm stage of Selye's general adapta on syndrome and to the nonspeciﬁc ac va on
according to Lindsley [1951; Lacey 1967; and others].

It is also well known that not all humans respond to
external s muli in the same way (see [Virchow
1868]), which can also be clearly observed in associa on with EMF eﬀects [Plechanov 1987]).

Second early substage: Performance-enhancing
sympathicotonic reac on stage in the sense of a
eustress response or an emo onal ac va on
[Lindsley 1951]. Following Selye [1953], it can be
interpreted as the resistance stage.
Third early substage: Adap ve, compensatory
stage with li le sympathicotonic ac vity. Body
func ons are s ll within the range of homeostasis
so that lab tests are normal even though latent
symptoms, intermi ently surfacing, may already
manifest themselves. This stage s ll falls within
the resistance stage according to Selye [1953].

Psychophysiology, therefore, advocates an individualspeciﬁc response and, based on relevant studies, rejects
a s mulus-speciﬁc response [Schandry 1998]. In Figure
3, this is taken into account. Based on the literature
review by Hecht and Balzer, this par cular graph shows
examples of possible individual pathological responses
to long-term EMF exposure. The ini al health status of
subjects "not anymore healthy" or "previously injured" [Plechanov 1987; Gordon 1966] are also considered.
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unspeziﬁsche Ak vierung
Sympathikus = Nonspeciﬁc
ac va on of sympathe c
nervous system
Parasympathikus =
Parasympathe c nervous
system
Erschöpfung des
unspeziﬁschen
Reak onssystems =
Exhaus on of nonspeciﬁc
regulatory system responses
Alarm = Alarm
Homöostase = Homeostasis
t/Jahre = Time/years
Therapie = Treatment
Resistenz = Resistance
Erschöpfung = Exhaus on
Regula onsstarre =
Regula on rigidity

Figure 2: Developmental disease stages of healthy subjects a er long-term EMF exposure in comparison
to the stages (j, k and l) of the general adapta on syndrome according to Hans Selye [1953]
I = Ac va on stage
A = Ac va on (excitability); (corresponds to Selye ① alarm stage)
B = Posi ve s mula on, C = Adap ve state (corresponds to Selye ② resistance stage)
II = Latent, weak pathological development (corresponds s ll to Selye ② resistance stage) III = Serious pathological
development (corresponds to Selye ③ exhaus on stage)
Graph based on the results of a literature review by Hecht and Balzer [1997]
unspeziﬁsche Ak vierung/
Reak on Sympathikus =
Nonspeciﬁc ac va on/
response of sympathe c
nervous system
Parasympathikus =
Parasympathe c nervous
system
Erschöpfung des
unspeziﬁschen
Reak onssystems =
Exhaus on of nonspeciﬁc
regulatory system responses
Alarm = Alarm
Homöostase = Homeostasis
t/Jahre = Time/years
Therapie = Treatment
Resistenz = Resistance
Erschöpfung = Exhaus on
Regula onsstarre =
Regula on rigidity

Figure 3: Possible individual pathological responses by subjects not anymore healthy or previously injured a er
EMF long-term exposure (not bound by the me stages shown for ini ally healthy subjects, who were not previously
injured and are rela vely resilient) in comparison to stages of the general adapta on syndrome (j, k and l) according
to Hans Selye [1953]
Graph based on the results of a literature review by Hecht and Balzer [1997]
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4.2 Prevalence of symptoms
The prevalence of pathological symptoms increases
with the increasing dura on of exposure (years of service). In ini ally healthy workers, ﬁrst early symptoms
may some mes develop a er three years of exposure—this, however, is quite rare. Symptoms can largely be veriﬁed a er ﬁve years of exposure or years of
service, for a daily exposure of at least two to eight
hours and at least ﬁve mes per week, whereby the exposure limits are some mes met and some mes exceeded. However, not all symptoms always occur in
each person.
A severe manifesta on and great prevalence of symptoms have been documented for more than ten years
of service (exposure). At that me, chronic diseases
start to manifest in many workers.
In various studies [Plechanov 1987; Garkavi et al.
1984; Kolodub 1984; Moros 1984; Plechanov 1984;
Tjashelova 1983; Krylov et al. 1982; Kolodub et al.
1979; Raki n 1977; Abramowitsch-Poljakow et al.
1974; Medwedev 1973; Lysina and Rapoport 1968;

Sokolov and Tschulina 1968a and b; Schuh et al.
1987; Panov and Tjagin 1966; Plechanov and
Wedjuschkina 1966; Drogichina and Sadtschikova
1962; Piskunowa and Abramowitsch-Poljakow 1961;
Lejtes and Skurishina 1961; Drogichina 1960], therefore, diﬀerent data are found for the prevalence of
manifested symptoms, ranging from 20% to 25% up to
30% to 60%, and even up to 50% to 90% [see Virchow
1868].
For these diﬀerent percentages, diﬀerent factors are to
be included in the assessment.

4.3 If detected early,
eﬀec ve therapy possible
In those cases where EMF symptoms could be detected early enough and the person could be transferred
to another workplace without EMF exposure, symptoms would recede [Gordon 1966; Drogichina and
Sadchikova 1968, 1965]. A medical case will illustrate
this point [Drogichina and Sadchikova 1968].

Exposure dura on < 20 min daily, 5 mes per week
has no pathological implica ons
Exposure dura on

In healthy persons, pathological symptoms only manifest
themselves a er ca. 3 years at the earliest
With an increasing exposure dura on, the EMF eﬀect also
increases due to accumula on [Gordon 1966; Presman 1970]
Younger persons show a greater sensi vity to electromagne c
ﬁelds than adults

Age

Individual health status
Electromagne c hypersensi vity

Decline in health status increasingly ampliﬁes EMF eﬀects
Frequent, long-term, repeated exposure to EMF leads to accumula on [Gordon 1966; Presman 1970; Plechanov 1987]

Status of electrolyte/mineral household

Lack of minerals and pollu on load increase EMF eﬀects

Addi onal stress eﬀects

E.g. noise, other types of radia on, conﬂict, stress, chemical
pollutants increase EMF eﬀects

Ac ve substances and medica ons

S mula ng substances, e.g. caﬀeine, can increase EMF eﬀect

Figure 4:

Selected factors that can inﬂuence the development of an illness due
to nonthermal/biological, nonionizing EMF
21

4. Scien ﬁc discussion and implica ons

Case history:
Pa ent, 22 years old, male, showed the following pronounced symptoms a er star ng to work as an equipment technician with an EMF exposure in the 65 to 100
MHz range and up to eight hours a day ﬁve mes a
week:
•
•
•
•
•
•
•
•
•
•

Fa gue
Day me redness
Sleeplessness at night
Severe decline in concentra on during work, increasingly making mistakes
Buzzing in the ears
Loss of muscle strength
Nervousness
Hyperac vity of thyroid
Deteriora on of eyesight in the second half of
the day
Hair loss

A er the transfer to a workplace without EMF exposure, however, the above-listed symptoms receded
within three years—all of this was carried out under
constant medical supervision.
Annual occupa onal health checks make it possible
to implement appropriate preven ve measures, to
start relevant treatment early enough, and to provide a more suitable workplace.

4.4 Findings of
Prof. Zinaida Gordon [1970, 1966]
In Western European countries and in the United
States, especially the studies by the Russian researchers Zinaida Gordon [1970, 1966] and Alexander
Presman [1970] became known, which were made
available in English, but also the research by Malysev
and Kolesnik [1968]. At the Moscow Ins tute of Industrial Hygiene and Occupa onal Health [Gordon 1966],
for example, more than a 1000 persons were studied
for more than 10 years in coopera on with several
clinics since 1948. As is typical for the microwave syndrome, the following symptoms were described:
•
•
•
•
•
•
•
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Neurovegeta ve disorders
Neurosis
Depression
Day me redness
Decrease in performance
Sleeplessness
Headaches

• Various cardiovascular regulatory changes
• Hyperac vity and inner restlessness

With an increasing exposure dura on, the symptoms and sensi vity against microwave radia on
increase (cumula ve eﬀects) according to Gordon
[1966].
At the Moscow Ins tute of Industrial Hygiene and
Occupa onal Health, interac ve eﬀects between
EMF exposure and air temperature, air humidity,
noise impact, light sensi vity, as well as lifestyle
factors were also studied.

Furthermore, it was common prac ce to include large
popula on groups that were not occupa onally exposed to EMF as controls in these studies. Petrov
[1970], who conducted his occupa onal health research in Leningrad (today St. Petersburg), also reported about the microwave syndrome due to weak electromagne c ﬁeld exposure. He found the following
dominant symptoms in his study subjects:
•
•
•
•
•
•
•
•
•

Tendency to neurosis
Psycho-neurovegeta ve dystonia
Headaches
Sleep disorders
Day me redness
Heart arrhythmias
Changes in EEG ac vity
Asthenia
Cardiac pain

In her book on occupa onal health from 1966, Zinaida Gordon demanded that the safety guidelines
must be strictly adhered to when dealing with radio-frequency electromagne c ﬁelds. Already in
November 1958, the Soviet minister of health issued legal safety guidelines for persons working
near microwave generators.

4.5 EEG in cases
of EMF long-term eﬀects
In the following studies of various authors [Besdolnaja
1987; Baranski and Edelwejn 1972; Ginsburg and
Stadchikova 1964; Ermakov 1969; Ermakov and Muraschvo 1970; Rubzova 1983; Stadchikova and Nikonova 1971; Wolfovskaja et al. 1961; Rubzova 1993;
Ladchikova 1964], the EEG of pa ents with long-term

EMF exposure, who already had developed the vagotonic-neurovegeta ve-asthenic syndrome, was examined.
• SHF (10 µV/cm2) (more than 5 years)
37 males, 25–40 years old;
2–8 years of SHF exposure
EEG: changes, decrease in frequency: alpha and
theta waves;
In 50% of study subjects, asthenic neurovegetave disorders.
• SHF (3.5–5 µW/cm2) long-term exposure (more
than 5 years)
Ca. 1000 persons;
EEG: desynchroniza on, disintegra on of alpha
waves;
In a por on of the study subjects, neurasthenic
disorder, aﬀec ng the ascending re cular ac va ng system (ARAS) in the sense of a
weakening of the CNS (drowsiness, redness).
• Radio waves (SHF, UHF, HF)
48 persons, long-term exposure (ca. 7 years);
EEG: mesendiencephalic disorders in the sense
of a neurovegeta ve asthenia, bilateral synchronous paroxysmal ac vity.
• SHF, 7–14 years of exposure
Summary of results from 1978-1983;
Eﬀects of SHF above 100 μW/cm2;
EEG: changes in alpha rhythm, disintegra on of
alpha rhythm.
• EEG studies, long-term eﬀects
On average, 7 years of exposure to an electric
ﬃeld of 100-150 V/m to 600-2500 V/m;
101 women: in ca. 50% of the study subjects,
EEG changes in the sense of desynchroniza on:
disintegra on of alpha rhythm.
• SHF: 80 workers under industrial condi ons
In ca. 50% of study subjects, EEG changes with a
tendency to theta delta wave ac vity (2.5 years
of exposure);

4.6 Hypotensive (vagotonic)-based
neurovegeta ve-asthenic syndrome
Examples of occupa onal examina ons, especially
from long-term studies. Examina ons were usually carried out annually.
• SHF more than 1000 subjects
Asthenic eﬀects in func ons of central and autonomic nervous system with a tendency to
neuro c depression and a vagotonic response
of autonomic system, hypofunc on of blood
pressure, blood sugar, and others;
Shi to vagotonic responses correlates with increasing exposure dura on (> 4 years of exposure).
• SHF women
50 Hz, 1000-10,000 A/m (> 4 years of exposure);
High por on of subjects with res ng tremor
(increasing with increase in exposure dura on),
arterial hypotension and vegeta vecardiovascular dystonia.
• SHF long-term eﬀect (> 5 years of exposure)
A group of 244 subjects at the age of 26 to 44
years, who worked under SHF condi ons for a
longer period, was studied. The pa ents complained about, headaches, irritability, tearfulness, decline in memory and a en on, cardiac
symptoms, arm and leg symptoms, drowsiness
at work, increased redness, decrease in wellbeing.
In a number of pa ents, trophic disorders, hair
loss, osteoporosis, and severely delayed healing
of facial ulcers were observed.
In men: decline in sexual potency.
In women: menstrual cycle disorders.
Evidence of asthenic-vegeta ve syndrome, tendency to hypotension, extrasystole, signs of vagotonia, tendency to capillary spasms, increase
in re culocytes to 1.8%, tendency to leukocytosis or unstable leukopenia.

Increase in thyroid func on, vagotonic
response, neurovegeta ve-asthenic syndrome.
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• SHF long-term eﬀect
100 subjects, 103 controls;
< 3 years of exposure, 37 subjects;
3-5 years of exposure 28 subjects;
> 5 years of exposure 35 subjects;
Power density in the permissible range (33
subjects);
Power density, which periodically is below the
permissible range (67 persons); Independent of
this dosage, the majority of those, who had
been exposed to SHF for more than 3 years,
developed with increasing exposure stages
symptoms that are characterized by the hypotensive-vegeta ve-asthenic syndrome, e.g.
bradycardia, arterial hypotension, fa gue, and
others.
In the ﬁrst years of SHF exposure, no visible
symptoms could be observed.
• SHF long-term
14 men, 30–45 years of age, 30 controls;
> 3 years of exposure;
Neurovegeta ve-asthenic syndrome, vegetave dystonia with vagotonic component.
• SHF exposure > 5 years
85 pa ents (60 controls)
Findings:
Neurocirculatory dystonia
Vegeta ve dystonia
with vagotonic dominance
Asthenic-vegeta ve syndrome
Unstable pulse, bradycardia
Tachycardia
No ﬁndings

4.7 Sensorimotor and
motor func on impairments
Selected studies of various authors [Wdowin and
Osinzewa 1987; Koslowskij and Turowa 1987; Bojenko
1964; Bojenko and Budko 1964; Bojzow and Osinzewa
1984; Tichontschuk et al. 1987]
•

In rela on to the number of exposure years,
SHF leads to shortening of sensorimotor response mes.
Slowing down of movement responses during
diﬀeren a on tasks.

•

SHF long-term exposure with industrial frequency (subway)
Increase in excitability of movement;
Shortening of response me.

•

14 workers with ELF long-term exposure
(control group n = 13)
Coordina on of motor func ons and work
speed were tested at the start and end of the
shi .
Start of shi ELF vs. controls = 53.7% increased;
End of shi ELF vs. controls = 29.2 % increased.
The error rate was the same in both groups.

•

Electric ﬁeld (50 Hz, 1000-10,000 A/m) longterm exposure > 5 years
Res ng tremor of ﬁngers, increasing with increased years of exposure;
54% of workers had to receive neurological
treatment.

•

Hearing eﬀects of pulsed EMF in SHF range
The development of subjec ve hearing percepons as a nonspeciﬁc reac on of the body is
the result of a transforma on of electromagne c energy into mechanical energy in the ssues of the head. There is no consensus yet.

Subjects:
20
14
11
26
8
6

• SHF exposure > 3 years + noise 65–75 dB
with illumina on of 50-100 Lux
110 workers under industrial exposure condions;
Early health symptoms showed a er 3-5 years
of exposure;
Neurovegeta ve asthenia;
Subjec ve: headaches, tachycardia, hair loss,
lack of concentra on, irritability, decreased
memory.
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[Garkawi et al. 1984; Drogitchina 1960; Drogitchina
and Sadtschikova 1962, 1964; Shuk et al. 1967; Kolodub 1984; Kolodub et al. 1979; Panov and Tjagin
1966; Plechanov 1984, 1987; Plechanov and
Wedjuschkina 1966; Sokolow and Tschulina 1968a
and b; Abramowitsch-Poljakov et al. 1974; Tjashelova
1983; Medwedev 1973; Piskunova and AbramowitschPoljakov 1961; Raki n 1977; Krylov et al. 1982; Moros
1984; Lejtes and Skurishina 1961; Lysina and Rapoport
1968]

• Ringing ears ( nnitus) short-term eﬀects at 200
-3000 MHz, power density 0.4 mW/cm2
It was observed that for each brain structure
speciﬁc parameters of the EMF exposure, which
are necessary to produce an eﬀect, can be
found. It was also demonstrated that, at exposure levels of 100 mW/cm2 at 380-500 MHz,
subjects developed ringing in the ears, pulsing
in the head, and aggressiveness toward the inves gator.
Special tests revealed that humans could hear
diﬀerent sounds at an EMF modula on: whistling, snapping, ra ling, buzzing. These sounds
disappeared when temple area was shielded. It
was revealed that the frequency range of 2003000 MHz and the power density of 0.4 mW/
cm2 were eﬀec ve in humans.
In addi on, it should be noted here: microwave
hearing has also been described in the scien ﬁc
EMF literature of the U.S. [see Brodeur 1977].

4.8 Cardiovascular system
Examples of EMF long-term exposure on the cardiovascular system in humans.
• SHF long-term exposure and follow-up examina on
160 workers and engineers, eﬀect of industrial
SHF;
Nonspeciﬁc eﬀect of SHF;
Las ng changes of the circulatory system a er
20 years of SHF exposure at work;
Examina ons 4–7 years a er leaving this workplace revealed the following ﬁndings: increased
blood lipid levels, myocardial ischemia, and arterial essen al hypertension.
Conclusion: in long-term exposure situa ons,
SHF leads to a rapid development of cardiovascular diseases.
• 5–10 years of microwave exposure
Also leads to changes in hemodynamics of the
brain circulatory system with a tendency of hypotension and restricted blood ﬂow.
• SHF causes the development and manifestaon of a hypotensive-vegeta ve-vascular asthenia within 10 years of exposure
(73 men and 27 women at the age of 21–40)
SHF > 5 years of exposure (exposure level: 5–10
mes above exposure limit);
72 workers (70% male, 30% female);
69% hypotensive neurovegeta vecardiovascular asthenia.

• SHF 1000-3000 hours of exposure
100 subjects
4 subjects hypotension
5 subjects hypertension
7 subjects unstable pulse
33 subjects bradycardia
• SHF (10 µW/cm2) 19 years of exposure, 4–7
years later follow-up examina on
80 men (80 controls);
Changes in cardiovascular func on with a
tendency to vagotonic response
(arterial hypotension, bradycardia).
[Medwedev 1973, 1977; Sadtschikova et al. 1972;
Wolynskij 1973, Drogitchina et al. 1966]

4.9 Biological rhythms
and EMF long-term eﬀects
Selected examples.
• Circadian rhythm
Long-term exposure greater than 10 years with
EMF in the radio-frequency range: changes in
the circadian rhythm of the body temperature
(81% of subjects) and changes in the circadian
rhythm of the heart rate (88% of subjects).
Vagotonic response increases with increasing
age of service, which is possibly the cause for
the disturbance of the circadian rhythm.
• Circadian rhythm
The catecholamine release during long-term
SHF exposure does not diﬀer from people who
live in situa ons without exposures.
• Long-term SHF exposure
(> 3 years) leads to changes in seasonal rhythms
of the diges ve system.
• Measurements of the constant
electric ﬁeld in humans
Revealed seasonal changes of the electric poten al diﬀerences (EPD) between the neck and
the distal ends of the extremi es:
fall-winter displacement to the range of posi ve
values; spring-summer displacement to the
range of nega ve values.
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4.10 Animal experiments
In extensive experiments of diﬀerent animal species,
which will only be brieﬂy men oned here, similar
eﬀects were observed as in human studies [Hecht and
Balzer 1997 review].
All applied EMFs and EFs, depending on a range of
factors, e.g.:
•
•
•
•

Exposure dura on,
Individual suscep bility,
Type of EMF,
Dosage and other factors,

In animals, the biological eﬀect of SHF can depend on
the wavelength (at the same exposure level):
Millimeter waves cause weak biological eﬀects. The
strongest biological eﬀects are caused by meter waves.
Furthermore, the following temporal rela onship between exposure dura on and wavelength regarding
the biological eﬀects exists: to cause a biological eﬀect,
meter waves require a short exposure dura on; in con
trast, millimeter waves require a very long exposure
dura on.

Mainly caused a nonspeciﬁc response in the sense of
Hans Selye [1953].

Figure 5: Rela onship of wavelength, biological eﬀect, and exposure dura on in animals (simpliﬁed illustra on)

Conclusion: EMF eﬀects "require me" to cause
veriﬁable adverse eﬀects in humans. As we could
show, it takes at least three to ﬁve years. In this context, I would like to point out that, in the Naila study,
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Eger et al. [2004] observed an increase in cancer
incidence ﬁve years a er the installa on of the cell
phone base sta ons.

4.11 Findings of
long-term eﬀects of noise
4.11.1 Noise and EMF exposures have
similar long-term eﬀects in humans
For decades, I have also studied noise research. Based
on the available research results, I noted that the ﬁndings of long-term eﬀects caused by EMF are in many
respects similar to those caused by noise. For example,
the long-term study by Christl Graﬀ et al. [1968], which
was also conducted under occupa onal health care
condi ons similar to the long-term studies on EMF in
the former Soviet Union [Hecht and Balzer 1997], illustrates this point. Graﬀ et al. [1968] studied male workers in a boilermaking facility (90-110 dB(A)) prior to
their employment as well as a er 6 and 13.5 years of
employment. This group of boilermakers was compared to transport workers who had worked at noise
levels of less than 60 dB(A) during the same period.
The criteria were parameters of the cardiovascular
system (blood pressure, ECG, and other func onal diagnos c as well as biochemical parameters). In Table 4,
the ﬁndings are presented.
Due to gathering a detailed family and personal history, persons with a disposi on for hypertension could
be excluded from the study. In addi on, it should be
noted that, in most cases, the noise level a er work
was lower because the workers lived in East Berlin and
the outskirts of Berlin, where there was comparably
li le traﬃc noise (road, railroad, and air) in the 50s and
60s of the last century. In the Spandau Health Survey
[Maschke et al. 2003], this method of monitoring longterm eﬀects of noise could be successfully applied.

Table 4:

Prior to Graﬀ et al. [1968], Andrjukin [1962] in the Soviet Union had already arrived at similar results. He
studied male and female noise workers in 1932, who
had been exposed to a noise level of 90 dB (frequency
maximum 3000 Hz) for many years. The rate of essenal hypertension was more than double in the noise
workers compared to the control group, whose psycho
-physiological exposure was similar but without excessive noise exposure. According to Andrujukin [1962],
the number of illness cases increased propor onal to
the noise level and the exposure dura on. It is highly
recommended that EMF researchers also conduct this
type of prospec ve studies.
We must assume that noise and EMF have similar
stress eﬀects from which func onal psychosoma c
(mental-physical) disorders develop. Psychosoma c
disorders are more widespread today than commonly
thought. Only in every fourth pa ent who sees a physician for pain can an organ-related diagnosis be made
[Henningsen 1996]. For func onal psychosoma c disorders (according to ICD 10F), it is believed to take
seven to ten years before they develop into a veriﬁable
organ-related diagnosis [von Uexküll 1990; Reimer et
al. 1979]. In the United States, such pa ents (who go
constantly doctor shopping) are classiﬁed with a cost
factor of nine compared to the cost factor of average
pa ents [Weiner 1988].
These results show that long-term studies are indispensable in obtaining evidence of adverse health
eﬀects of EMF and noise.
In the EMF exposure guidelines of the Soviet Union,
the daily exposure dura on had been considered; in
Western Europe and the United States, this is not the
case.

Cardiovascular diseases in male workers of a boilermaking facility under noise condi ons
[Graﬀ et al. 1968]
Medical ﬁndings
at point of hiring

Noise workers n=117

Healthy

Transport workers
n=50

Healthy

A er 6 years
of employment

A er 13.5 years
of employment
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As I could demonstrate, it is common prac ce in the
scien ﬁc Russian literature to carry out long-term
studies to obtain evidence of adverse health eﬀects.
In Western Europe and the United States, as described above, one makes mostly do with shortterm studies with which only biological responses,
but not adverse health eﬀects can be detected. This
means in plain language: based on a completely
wrong research approach, misleading research results are produced that serve as the basis for
"safety" guidelines, but they lack any scien ﬁc
standards in the area of biology and medicine.
Furthermore, I could show that long-term noise exposure causes similar eﬀects as long-term EMF exposure.
Both belong to the group of stressors with nonspeciﬁc
eﬀects. In stress research, eustress and distress has
been dis nguished for 75 years, that is, healthpromo ng
and
performance-enhancing
stress
(eustress) and disease-causing distress. The la er type
of stress can be veriﬁed only through long-term studies.
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4.11.2 Studies on the
interac ons of EMF and noise
eﬀects are urgently needed
Our society does not only suﬀer from electromagne c
pollu on, but also from permanent noise exposure
from various sources (road traﬃc noise, air traﬃc
noise, industrial noise, recrea onal noise, etc.) and
from insidious pollu on through chemical environmental factors in air, soil, water, and food. It is high me
that the interac ons between electrosmog, chemical
pollutants, and noise and their eﬀects on human
health are not only studied, but that the results are
also included in risk assessments. In my opinion, RF
transmi ng facili es should not be installed in areas
with a high noise level. For some years, the light polluon of urban areas due to ligh ng has also been discussed as a health concern.

Studies about the interac on of two or more adverse human health factors, however, are doomed
to fail by an anachronis c mindset in natural sciences that postulates monocausal eﬀects. Unfortunately, this mindset is also binding for the courts.
In this world out of touch with reality, it is assumed
that a single environmental factor causes only a
single disease. This kind of assump on cannot be
applied to humans because, in the real world of
our modern society, people are never exposed to
only one single environmental factor at any given
me. It is rather the rule that the interac on of
diﬀerent stressors with nonspeciﬁc eﬀects cause
interference throughout the en re body, resul ng
in mul morbidity (several diseases at the same
me). The monocausal mindset is unable to convey
any insight into the complexity of life processes in
humans and the diversity of environmental factors
they are exposed to. This is why this approach has
been considered unscien ﬁc long ago.

5. Electromagne c ﬁelds Basis of life and source of interference

5.1 The arrogance of some
EMF experts in their assessment
of the Russian scien ﬁc literature
More o en than not, when I lecture about the results
of the long-term EMF eﬀects documented in the Russian scien ﬁc literature, other experts—including highranking oﬃcials from the Ministry of Environment—
argue, without providing any evidence, that these research results were not obtained by following Western
standards of scien ﬁc research and, therefore, are not
acceptable.
This type of arrogance and high-handedness, in my
opinion, has nothing to do with science. Anybody could
see for him- or herself that the presented research
ﬁndings were obtained by applying relevant scien ﬁc
methods of inquiry. Of course, not according to the
Western standard of scien ﬁc research! However,
does the Western model actually oﬀer a convincing
standard in this case? I myself have a number of objecons in this regard, including the lack of accoun ng for
the me factor, the impact on the psyche and the nervous system, chronobiological aspects, as well as the
individuality of a given person.
The disparaging comments about the research ﬁndings
of the Russian scien ﬁc literature, of course, are not
new. As the following examples will illustrate, they
have already been around in the United States for over
40 years [see Brodeur 1977]. Here are two examples:
1. In May 1968 at a US senate hearing on the evaluaon of microwave radia on eﬀects in humans, the
following occurred: The only proponent of nonthermal
biological eﬀects of microwaves, who had been invited
to this 5-day hearing and delivered a realis c evaluaon of microwave eﬀects in the human body, was Professor Dr. C. Süsskind [Prausnitz and Süsskind 1962,
Süsskind 1959] from the University of Berkeley. He
made reference to the ﬁndings of Soviet scien sts and
explained to the senate commi ee that U.S. scien sts
unfortunately hardly ever bothered to look for nonthermal microwave eﬀects—though they should certainly know about their existence. To quote Süsskind,

he pointed out reasonably: “We cannot very well dismiss a whole body of scien ﬁc literature just because it
is Russian.” He demanded that the Soviet experiments
should be replicated to clarify whether the conclusions
drawn by those scien sts would be valid or not. Finally,
he reminded his audience that the hazardous nature of
ionizing radia on had become apparent only a er
years and decades of research. He then con nued that
it would not surprise him in the least “if nonionizing
radia on were ul mately to prove a bigger and more
vexing problem.” He himself knew what he was talking
about because he had conducted many animal experiments himself [Prausnitz and Süsskind 1962; Süsskind
1959; Brodeur 1977, p. 43].
2. EMF radia on experts including Dr. Allan Frey [1965,
1963a and b, 1962, 1961] were invited to join the Symposium on Biological Eﬀects and Health Implica ons of
Microwave Radia on at Richmond from 17 to 19 September 1969 [St. F. Cleary (ed.) Symposium Proceedings, U.S. Dept. of HEW 1970]. It is also referred to as
the Richmond Symposium. All leading microwave radia on experts from the United States and some sciensts from Poland and Czechoslovakia gathered at this
symposium and discussed the ﬁndings of their research. Many of the a ending independent scien sts
had already received background informa on on the
scien ﬁc and health care policy decisions regarding the
lower exposure limits of microwave radia on in the
Soviet Union. They found their own research observaons and ﬁndings conﬁrmed, which suggested that
many complaints and symptoms associated with microwave radia on exposure could not be traced back
to thermal inﬂuences only.
Once again, a deep ri opened up between the representa ves of the thermal-eﬀects-only hypothesis and
those who could not rule out nonthermal biological
eﬀects. The la er scien sts applied for funding of relevant research projects, which, however, were declined.
Conversely, those who promoted the thermal-eﬀectsonly hypothesis le themselves open to the accusa on
by the opposing side that they could not break with the
old (= thermal) approach because their research was
funded by the military and electrical industry. This ri
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also shaped the discussion about the research ﬁndings
of scien sts from the Soviet Union.

5.2 Thermoregula on

The thermal-eﬀects-only proponents ﬂatly rejected
these ﬁndings or doubted, for no objec ve reasons,
the accuracy of the research methods used in the Soviet Union. The opposing side appealed to the par cipants of the symposium ﬁnally to recognize the colleagues from the Soviet Union as equal partners and
scien sts of integrity and to consider their ﬁndings in
future research projects in the United States. The parcipants were even reminded of the fact that the low
dosage recommenda ons for X-ray and ionizing radiaon in the Soviet Union had previously been ridiculed
in the United States, but later had to be recognized as
being right.

To be er understand thermal eﬀects of electromagne c ﬁelds, a few explana ons follow below.

At the Richmond Symposium, the par cipant from
Czechoslovakia was Dr. Karel Marha et al. [1968/1971],
the director of the RF radia on department at the Ins tute of Industrial Hygiene and Occupa onal Health
in Prague. He reported that the exposure limit in
Czechoslovakia was set at 0.01 mW/cm² for a daily 8hour radia on exposure in pulse mode since the cumula ve eﬀect of high frequency microwaves must be
regarded as proven. So far, this type of cumula ve
eﬀect had only been acknowledged for X-ray and ionizing radia on. Karel Marha also emphasized that shi
workers must only work part- me under exposure
condi ons of 0.01 mW/cm², that is, less than eight
hours. As a rule, pregnant women were excluded from
working at these types of workplaces [see Brodeur
1977]. The scien ﬁc ﬁndings and the objec ve arguments of the proponents of nonthermal eﬀects of electromagne c ﬁelds were so convincing that the large
majority of the symposium par cipants decided to
compile the above-men oned US government report.

It is astonishing to see that the proponents of
thermal eﬀects of electromagne c ﬁelds have
learned nothing new over the past 40 years. The
incorrect concept aﬀects European and U.S. exposure limits, which cannot claim to provide protec on. It aﬀects research projects that only conduct short-term studies. It aﬀects policies that
claim safety where a warning should be in order.
Furthermore, it also aﬀects the administra on of
jus ce when incorrect judgments are passed—
which the court is forced to do within its currently
valid legal framework.
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Based on his observa ons, Schliephake [1932] had
already assumed that symptoms of the radio wave
syndrome were not associated with thermal eﬀects but
could be associated especially with an impaired thermoregula on. To understand this, we need insight into
the physiology of thermoregula on.
As described in the ﬁrst chapters of most textbooks on
human physiology, thermoregula on keeps the temperature of the human body at a rela vely constant
level whose standard usually is given with 37°C (98.6°
F). This value, however, is dependent on both the individuality of a given person and the me of day. In the
morning, the body temperature is lower and in the
evening it is higher which is why, for over 100 years,
the body temperature has been taken both in the
morning and in the evening at all hospitals of the
world. Thermoregula on starts with the s mula on of
the thermoreceptors in the skin (e.g. Ruﬃni corpuscle
and Krause end bulbs), which constantly send signals
about any devia on of the body temperature along the
nerve pathways of the autonomic nervous system to
the hypothalamus. In cases of cold or heat percep on,
higher brain structures such as the limbic system or
even the cortex will receive messages from the hypothalamus and gear into ac on.
These func ons are not considered when se ng the
mysterious SAR value (speciﬁc absorp on rate) or other exposure limits. The SAR value has nothing to do
with life sciences.
For example, it has been known for a long me that
the human body lowers its temperature through perspira on. Local hea ng of organs causes the blood
pressure and blood ﬂow to change. Consequently, the
increased blood ﬂow acts as a "radiator" and regulates
the local temperature. Body parts (muscles), which are
well supplied with blood, can tolerate the par al
hea ng caused by EMF much be er than the eyes and
tes cles, which are not well supplied with blood.

Thermoregula ons-Zentrum
im Hypothalamus =
Thermoregula on center
in hypothalamus
Rückmeldung der
Hau hermorezeptoren =
Feedback of skin
thermoreceptors
Signalisierung der
Blu emperatur =
Signaling of blood
temperature
Hypophyse =
Pituitary gland
Gefäßkontrak on (1) =
Vasoconstric on (1)
Schü elfrostreak on (2) =
Shivering (2)
Gänsehautbildung (3) =
Goosebumps response (3)
Schilddrüse = Thyroid
Nebenniere (5) =
Suprarenal glands (5)
Kor kosteroide =
Cor costeroids
Katecholamine =
Catecholamines
Hitzeproduc on
durch erhöhten
Stoﬀwechselumsatz =
Heat produc on due to
increased metabolic rate

Figure 6: Func onal adapta on capacity of the human body through thermoregula on during summer heat stress
(ca. 35°C–40°C / ca. 95°F–104°F) [Köhnlechner 1981]
The hypothalamus contains the centers of the thermoregula on. They are connected to the pituitary gland via the
releasing hormones. The pituitary gland releases its tropic hormones to the thyroid (4) and suprarenal glands to regulate the temperature. Informa on on the external heat level is provided by A: skin thermoreceptors, B: blood temperature percep on organ. The mi ga on of heat is controlled by three skin mechanisms: 1. vasoconstric on, 2. shivering, and 3. goosebumps response.
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5.3 R. Wever’s spectacular studies
about the interac ons of the human
circadian rhythm and the 10 Hz
frequency of the Earth’s EMFs in the
famous Andechs bunker near Munich
Wever [1968] asked himself whether—and possibly
how—magne c ﬁeld factors of the environment can
aﬀect the endogenously regulated circadian rhythm of
body func ons. According to his way of thinking, the
interac ons could go like this.
• Under constant condi ons, the period (and other parameters) can depend on the free-running
oscilla on of the prevailing condi ons.
• Under the inﬂuence of periodically variable environmental factors can the oscilla on—within
a limited frequency range—be synchronized.
For Wever, it was necessary to clarify how physical
agents such as EMF, which are not perceived consciously, can aﬀect the circadian rhythm of body funcons. According to Wever [1968], the electric and magne c ﬁelds in our atmosphere, whereby the magne c
ﬁeld of about 10 Hz [Schumann and König 1954] is of
par cular interest, are such physical agents because
the la er ﬁeld is characterized by a pronounced diurnal pa ern and thus could possibly contribute to a
synchroniza on of a 24-hour period.
Wever then ponders the following ques ons: “With
the evidence of 10 Hz ﬁeld eﬀects on the human circadian rhythm, the ques on of possible eﬀects of such
ﬁelds in humans is then answered. For this ques on,
the frequency of ca. 10 Hz is also of interest. The especially stable alpha wave component of the electroencephalogram has a frequency of 10 Hz [Berger 1929];
furthermore, the en re body surface of warm-blooded
animals mechanically vibrates with a frequency of
about 10 Hz [Rohracher 1949]. A er the discovery of
the 10 Hz atmospheric radia on (the Earth's surface
also mechanically vibrates at a frequency of about 10
Hz [Rohracher 1949]), the ques on has been raised
regarding an eﬀect of the terrestrial vibra on on humans through the vibra on of a similar frequency in
humans [König and Ankermüller 1960]. For answering
this ques on, the measurement of the circadian period
under constant condi ons has proven to be a par cularly sensi ve test.”
Ini ally, Wever carried out the following experiments.
At the Andechs bunker facility of the Max Planck Ins tute of Behavioral Physiology, the following comparison experiment was carried out. The diurnal rhythm of
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ac vity/rest phases, body temperature, potassium and
calcium excre on in urine, telling me, speed of doing
mental math, and general well-being were monitored
in a group of subjects who occupied rooms that were
shielded against electromagne c ﬁelds and another
group whose rooms were not shielded. A er one
month into the study, the subjects in the shielded
rooms showed a 25-hour to 26-hour rhythm as well as
the desynchroniza on of the diurnal-rhythmic parameters. Devia ons among the individual study subjects
also showed considerable diﬀerences. Subjects who
lived in rooms for one month, which were not electromagne cally shielded, maintained their 24-hour
rhythm. When the subjects of the shielded group lived
again under normal condi ons, the 24-hour rhythm
and all other synchroniza on processes reestablished
themselves. The same occurred when Wever applied a
pulsed 10 Hz magne c ﬁeld to the subjects in the
shielded group.1

5.4 Earth's magne c ﬁeld controls
circadian rhythm in humans
Under speciﬁc study condi ons, Wever could prove
that the naturally occurring electromagne c ﬁelds
have the same eﬀect on the circadian rhythm of body
func ons as an ar ﬁcially produced 10 Hz electric ﬁeld.
However, when these ﬁelds were missing, an endogenous desynchroniza on occurred. He summarized his
ﬁndings as follows:
• Both ﬁelds accelerate the slowed circadian
rhythm. As is demonstrated by the large distribu on of measured rhythms around the respecve average value in individual experiments,
this accelera ng eﬀect is the greater, the longer
the period without a ﬁeld is.
• Both ﬁelds prevent internal desynchroniza on,
which has been observed only in the absence of
both the natural and ar ﬁcial ﬁelds. [Wever
1968]
In this context, Wever emphasized “that the 10 Hz radia on is not the only component of natural ﬁelds that
aﬀects humans; however, there is strong evidence for
10 Hz being an essen al component of these ﬁelds that
at least has an eﬀect on the circadian rhythm. Overall,
the described experiments show, on one hand, that
the circadian rhythm can also be inﬂuenced by nonper1

The value 10 Hz is an average value. In general, the alpha waves
of the EEG ﬂuctuate between 7 Hz and 12 Hz. The so-called Schumann wave is given with 8.5 Hz. This is also an average value.

ceivable physical factors and, on the other hand, that
factors of our natural environment, which have not
been previously considered, may actually cause a
measurable eﬀect in humans.” [Wever 1968]
Presman [1970] also reported about connec ons between the diurnal rhythm of various physiological
func ons and EMF in humans. The research of Wever
[1968] and Presman [1970] has been con nued by
scien sts of various countries (e.g. [Ludwig 2002,
1974; König 1974; de Large and Marr 1974; Persinger
et al. 1974]).

Together these researchers have produced the
evidence that low-level electromagne c ﬁelds,
which are not consciously perceived, can aﬀect
especially rhythmic processes either in a synchronizing or a desynchronizing manner. A desynchroniza on causes stress and triggers symptoms that
are also known to occur in the microwave syndrome, but also in jet lag or shi work maladaptaon [Moore-Ede 1993].

5.5 Interac on between
brain func on and
weak electromagne c ﬁelds
Adey and Bawin [1977] also demonstrated the interacon between brain func on and weak electromagne c
ﬁelds. Likewise, Presman [1970] presented extensive
ﬁndings regarding the eﬀects of weak electromagne c
ﬁelds. Like Persinger et al. [1974] and Ludwig [2002],
Presman also considered brain func ons to be highly
sensi ve to weak natural and ar ﬁcial electromagne c
ﬁelds, as Wever [1968] had observed with regard to
rhythmic processes such as the circadian rhythm of
body func ons.

5.6 Earth’s magne c ﬁeld also
controls internal clock in humans
From the studies by Rütger Wever [1976, 1974a and c,
1971 a and b, 1970, 1969 a and b, 1968 a and b, 1967,
1966], Wever and Persinger [1974], Persinger et al.
[1974], as well as Presman [1970, 1968], we can learn
that, for the control of the "inner clock" (circadian
rhythm) of humans, the ca. 10 Hz pulsa on of the
magne c ﬁeld or the atmosphere is indispensable. If
the exposure to this ﬁeld is missing, the system of the
circadian rhythm becomes unstable and desynchroniza on occurs, as is also known to occur in the jet leg
syndrome.
Here we can see connec ons to the ﬁndings of the
Russian scien sts, which they recognized in their longterm studies of the microwave syndrome (exposure
limit </= 10 μW/cm²). Associated with the chronic
symptoms of the microwave syndrome, they had always observed a decline in alpha rhythm (8–10 Hz)
and frequently also the presence of delta waves in the
awake EEG [Medwedew 1973; Sadchikova et al. 1972;
Pawlowa and Drogitchina 1968; Presman 1968;
Drogitchina 1960; and others].
The jet leg syndrome also seems to ﬁt here. The symptoms, which had already been described by Schliephake, and the symptoms, which are commonly listed
for the jet leg syndrome in chronobiological handbooks, are very similar (e.g. [Zulley and Knab 2000]).
The same applies to the symptoms of the microwave
syndrome as described by Russian scien sts: [Abramowitsch-Poljakow et al. 1974; Baranski and Edelwejn
1972; Besdolnaja 1987; Drogitchina 1960; Grogitschina
and Sadchikova 1968, 1965, 1964; Drogitchina et al.
1966; Garkawi et al. 1984; Ginsburg and Sadchikova
1964; Gordon 1970, 1966; Krylow et al. 1982; Lysina
and Rapoport 1968; Lysina et al. 1982; Martynjuk and
Bartynjuk 1993; Moros 1984; Osipow and Kaljada
1968; Panow and Tjagin 1966; Plechanov 1987, 1984;
Raki n 1977; Rubzova 1983; Sadchikova 1964;
Sadchikova and Nikonova 1971; Sadchikova et al.
1972; Tjashelova 1983].
It must be assumed that the interference with the
electrophysiological ac vity of the brain due to magne c storms or radio wave-microwave EMFs also interferes with the biomagne c regula on of the human
body and, due to its dysregula on, also aﬀects molecular and submolecular processes [see Warnke 1997;
Halberg et al. 2000; Cornélissen et al. 2002; Cornélissen and Halberg 1994]. Depending in which state of
regulatory func on a given individual is, insuﬃciency
will occur a er a certain exposure me [Virchow
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1868]. This insuﬃciency of the regulatory system will
manifest itself in the form of the microwave syndrome
or electromagne c hypersensi vity.

5.7 Presman's informa on theory
about the eﬀects of low-level EMF
magne c energy
Presman [1970, 1968] assumed the following evoluonary basic condi ons: The biomagne c ﬁelds of a
living organism are in constant communica on with
the environmental magne c ﬁelds, especially the magnetosphere; and the respec ve central nervous system, no ma er at which developmental stage the living organism is, plays the media ng role. This must
also be considered in studies about ar ﬁcial electromagne c ﬁeld exposures such as radio waves and microwaves: the func ons of the central nervous system,
which maintains the interac ons between the autonomic, hormone, motor, and immune systems down to
the cellular and molecular regulatory levels and controls regulatory func ons, must primarily be tested
with neurophysiological, neuropsychoimmunological,
and neuropsychophysiological diagnos c methods.

5.8 Long-term exposure eﬀects of
weak magne c ﬁelds are cumula ve
Presman [1968] summarized his ﬁndings as follows:
The studies on many groups of human subjects, who
had been chronically exposed to a low ﬁeld strength
(<10 μW/cm²), showed—with considerable intersubject variability—changes in the brain's electrical processes similar to an inhibi on of central nervous processes. In the case of long exposure dura ons
(repeated exposure), cumula ve eﬀects were observed. Gordon [1966], Marha et al. [1968, 1971],
Süsskind [1959], and Prausnitz and Süsskind [1962]
also reported cumula ve eﬀects of nonionizing radiaon.
In the animal experiments, awake EEGs also showed
the presence of delta waves beside a decline in the
alpha rhythm, which are symptoms commonly observed in sleep. The greatest sensi vity to EMF was
found in the func ons of the cortex and diencephalon.
These are the processes that regulate the autonomic,
hormone, and immune func ons and also interfere
with the func ons of the hypothalamus-pituitaryadrenal stress axis.
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5.9 Low-level microwave radia on
greatly aﬀects the human brain
These ﬁndings of Presman [1970], Persinger et al.
[1974], Wever [1968a and b], and other scien sts also
explain the electrophysiological transient response of
the brain, which has been described by Freude et al.
[2000] and Krause et al. [2002] in study subjects during
short-term cell phone radia on exposure. Both research groups reached the same conclusion, that is,
short-term exposure to cell phone radia on can aﬀect
the informa on processing of the brain. Unfortunately,
they do not make any reference to the essen al ﬁndings of previous studies.
Presman [1970] recognized another important
phenomenon in his studies, which would be so
important to be also considered by current EMF
research projects: his research team observed (in
humans and animals) that the response to weak
electromagne c ﬁelds under in vivo condi ons
was much more sensi ve than under in vitro condi ons of isolated cells and organs or macromolecules in solu ons. Thus, it was shown that a funconing body as a whole shows the highest level of
sensi vity to weak electromagne c ﬁelds. In this
context, Presman [1970] also pointed out that
EMF sensi vity is a sign of the speciﬁc nature of
life in the sense that informa on processing in
living organisms is ed to highly organized, complex living systems. At the same me, this also
underlined the demand for research methods that
adequately document the physiology of organized
life processes in contrast to those methods of
classical physics that do not do so.

5.10 Why smallest amounts
of magne c energy may cause
major eﬀects in the human body
The more than 35-year old research ﬁndings of
Presman [1970, 1968], Wever [1968], Adey and Bawin
[1977], Persinger et al. [1974] and others, which provide evidence for the great importance of electromagne c ﬁelds in regard to the informa on processing of
the central nervous system, con nue to remain highly
relevant. In the mean me, this early research has been
conﬁrmed and usefully supplemented by modern ﬁndings, among others by Ulrich Warnke [2004, 1997]. In
one of his papers, Warnke [2004] explains very thoroughly why the smallest amount of electromagne c

energy can trigger great eﬀects in humans and thus
conﬁrms the understanding of Presman [1970] and
many other Russian scien sts (see [Hecht and Balzer
1997]). In another paper, Warnke [1997] presents new
insights in the informa on processing of the central
nervous system based on structures in the brain, which
have been detected by electron microscopy and veriﬁed by intracellular electrophysiologic studies. He explains the new insights into the informa on processing
of the brain as follows:
1. Dendrites are not passive receptors, but ac ve
presynap c informa on pathways due to their
dendrodendri c synapses.
2. Previously, ac on poten als have been postulated for the transmission of informa on. Now it
has become clear that informa on can also be
transmi ed without the presence of any ac on
poten al, but through very small poten al ﬂuctua ons (< 1 mV).
3. Local circuits not only extend to millimeters or
meters, as previously assumed, but they also
extend to micrometers in a larger network. (So
far, they have been found in the re na of the
eyes and in the cortex of the cerebrum and cerebellum.) The small circuits of the microneurons
work very fast and can be connected to form
systems of highest complexity.
4. Microneurons do not use chemical transmi ers,
but gap junc ons based on electronic coupling
as is found in the impulse conduc on of the
heart. Apparently, a synchroniza on of nerve
s mula on can be triggered this way, just like
the burst trigger in the organs of electric ﬁsh.
5. We now know that, in classical synapses, the
release of the transmi er substances is primarily not ini ated by the electric ﬁeld of the ac on
poten al, i.e. not by the depolariza on of the
membrane, but that the permeability of calcium
across the presynap c membrane is the trigger.
The release of the transmi ers is directly propor onal to the calcium inﬂux. Consequently,
synapses respond eﬀec vely to small electric
changes in the presynap c membrane. The presynap c permeability of calcium ions is a sigmoidal func on of the membrane poten al.
Under suitable condi ons, a Ca2+-s mulated
chain of membrane-related events can be ini ated by only a few tenths of a millivolt
[Kaczmarek 1976].
6. A transneuronal molecular transport has been
observed in dendrites as well as in axons for
glycoproteins and nucleosides.

Overall, these ﬁndings tell us that the nervous system
is more sensi ve by one or two orders of magnitude
than has previously been known. As to magne c ﬁeld
eﬀects, this means that already rela vely small inducon strengths can cause suﬃciently large voltages that
trigger microneurons with all its implica ons.

Conclusion: All of these new ﬁndings about the informa on processing of weak magne c ﬁeld signals and
the nonspeciﬁc responses of the human body are extremely important for relevant research. They form the
basis for classifying radio-frequency radia on of low
and very low ﬁeld strength as a stressor, which can act
as eustressor during short exposure dura ons and distressor during long exposure dura ons. They show the
diﬀerent performance levels of our brain, but also
make us understand the vulnerability of the same.

5.11 Humans are
electromagne c beings
As is generally known, humans are electrical beings.
The electric currents of the brain (EEG), heart (ECG),
muscles (EMG), and skin (EDA) can be measured and
are a versa le tool for diagnos c tests and health
checks. When the bioelectricity of a person is disturbed, illness will be present. Clinical death is deﬁned
as cessa on of the electrical ac vity in the brain. Illness
is always associated with a disturbance of the electrobiological ac vity in the human body.

5.11.1 Magne c ﬁelds
in the human body
Wherever electric force and informa on ﬁelds occur as
a manifesta on of an electrical being such as a human
being, there will also be eigenfrequencies of magne c
ﬁelds. The ﬂux density of magne c ﬁelds that naturally
occur in humans is given with 10-13 to 10-6 tesla
[Weiss 1991].
The weakest magne c ﬁelds in the human body are
emi ed by the eyes. As light strikes the eye, electric
poten als of 0.1–30 Hz are ac vated.
As has been men oned before, electric poten als of
0.1-30 Hz also occur in the EEG. The relevant magne c
ﬁelds of the brain are about 1 picotesla. Thus, they are
10 mes higher than in the eyes.
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Figure 7: Tachycardia and epilepsy (modiﬁed according to Coveney and Highﬁeld 1994]

op male Elektrophysiologie = Op mal electrophysiology
Elektrophysiologie bei Dysmineralose = Electrophysiology in electrolyte disorders
Elektrophysiologie bei schwerer chronischer Erkrankung = Electrophysiology in severe chronic disease
erloschene Elektrophysiologie im Todesfall = Expired electrophysiology in the case of death

Figure 8: Humans—Electrical beings as an example of op mal electrolyte regula on and its impairments
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5.12 Oscilla ng life processes in
communica on with frequencies
of the Earth's magne c ﬁeld
The naturally occurring Earth's magne c ﬁeld consists of the following pulsa on (frequency) components:
First, the sta onary ﬁeld, which is subject to diurnal ﬂuctua ons and follows a circadian rhythm.
Second, the micropulsa ons, which are oscillaons that are in the extremely low frequency
range of 1–30 Hz and 8–12 Hz.
Third, visible light pulsa ons, which are in the
terahertz range [Becker 1994].
The geomagne c ﬁeld and light are quasista onary, i.e. constantly present, and are subject
to certain diurnal ﬂuctua ons. The micropulsaons fall into the extremely low frequency range,
that is, ca. 1–30 Hz. The most dominant signal of
this pulsa on falls between 7 and 12 Hz. This, of
course, is the frequency range of the eigenfrequency of groups of cells, especially nerve cells.
(The average frequency of the Schumann waves is
reported with 7.8 Hz.)

Figure 9: Models of magne c ﬁelds of the brain (top)
and heart (bo om) according to Weiss [1991]
The brain model corresponds to a random phase of the
alpha rhythm (7-12 Hz).
The model of the electric processes in the heart dipole
are shown at the bo om: the generator produces electric (blue) and magne c (red) ﬁelds.

It has been known for a long me that bioelectricity
and bioelectromagne c ﬁelds can be measured. It is,
therefore, rather astonishing that this knowledge
has so far not been suﬃciently included in the assessment of possible adverse health eﬀects by the
proponents of the thermal eﬀects hypothesis.

Today it is assumed [among others, Becker
1994; Persinger et al. 1974; Presman 1970;
Wever 1968] that the symbiosis between living organisms and naturally occurring ﬁelds of
the magnetosphere of the Earth, which has
developed over the course of evolu on, can
be disturbed by both magne c storms from
the sun and the many diﬀerent types of radiofrequency radia on of technical origin
[Halberg et al. 2000; Cornélissen et al. 2000;
Cornélissen and Halberg 1994]. These disturbances can cause stress or desynchroniza on
[Wever 1968] and lead to the development of
the microwave syndrome whose symptoms
are similar to the jet lag syndrome and shi
work maladapta on syndrome

Figure 11 (page 39) serves as an explana on
model. It shows examples of EMFs that humans
are exposed to and aﬀected by and that are the
cause of the electromagne c pollu on of our
planet, which had already been predicted in the
U.S. government report from 1971.
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Steuerung der funk onellen Zeitstruktur = Control of the func onal me structure | Gehirn = Brain |
magne sches System = magne c system | Zirbeldrüse = Pituitary gland | Melatonin = Melatonin |
neuro-magne sche Ak vität = Neuromagne c ac vity | epineurale elektrische Gleichströme = Epineural electric DC currents |
Steuerung des Ak vitätsniveaus = Control of ac vity level | neuro-elektrische Ak vität = Neuroelectric ac vity |
Wachstum = Growth | Heilung = Healing | biologische Rhythmen = Biological rhythms |
Motorik = Motor system | Sensorik = Sensory system | Hormonsystem = Hormone system |
Immunsystem = Immune system | Vegeta vum = Autonomic nervous system |

Figure 10: Interac ons between the Earth's magne c ﬁeld and the func ons of the nervous system and the epineural DC control system [Becker 1994; Marino 1988] (modiﬁed according to Becker 1994)

Warnke [2009] also considers the diverse interac ons
between geomagne c ﬁelds and electromagne c radia on as a cause for func onal impairments and adverse eﬀects in living organisms. He provides evidence
that nitrosa ve and oxida ve stress ini ated under
these condi ons leads to regulatory disorders. With
Warnke's experimentally validated model of 2009, the
diverse responses of diﬀerent people to electromagne c ﬁeld exposures can be explained, as has been
discussed above.
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However, it also raises addi onal ques ons: Why
does one person become ill from exposure to electromagne c radia on and why not the other? Furthermore, where does health end and illness
begin? Such terms as adverse health eﬀect, biological eﬀect or biological response o en become
mixed up and are not always clearly dis nguished
from each other, which can also lead to confusion
among experts. However, we must clearly dis nguish between eﬀects that are "biologically ac ve"
and those "harmful to health." Therefore, some
brief deﬁni ons will follow.

Natürliches Magne eld der Erde = Natural Earth’s magne c ﬁeld | Blitz = Lightning | Sichtbares Licht der Sonne = Visible light of the sun |
einst = In the past | Tausend = Thousand | Million = Million | Milliarde = Billion | Schwingungen/Sekunde = Cycles/second
Evolu onäre Adapta on des Menschen an die natürlichen Frequenzen des natürlichen Magne elds der Erde und an die Sonnenenergie
(nach [Becker 1994]) = Evolu onary adapta on of humans to the natural frequencies of the natural Earth’s magne c ﬁeld and solar energy
Jetzt = Now | Elektrische Energie = Electrical energy | Militärische ELF/VHF-Frequenzen = Military ELF/VHF frequencies | Leitstrahlsender =
Beacon | AM = AM | Kurzwelle = Shortwave | FM (UKW) = FM | TV = TV | Mikrowelle = Microwave | Natürliches Magne eld der Erde =
Natural Earth’s magne c ﬁeld | Sichtbares Licht der Sonne = Visible light of the sun

Figure 11: Simple comparison between a clean pre-electrosmog era (top) and our modern electromagne c EMF and
EF pollu on (bo om) according to Becker [1994]. The EMF-EF eﬀect is a silent stressor: at ﬁrst, one feels well un l
a er years of exposure, long-term eﬀects will occur.
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6. About the rela onship of health and disease

6.1 Deﬁni on of terms:
"biological eﬀect"
and "adverse health eﬀect"
A bioac ve or biological eﬀect is usually a nonspeciﬁc
response of the body to external s muli of diverse
origin (physical, chemical, social, bacterial, viral). In this
context, we must dis nguish
• whether this reac on is temporary and the homeostasis (normal state) will be reestablished
through a reversible transient;
• whether the changed reac on will remain for
some me (e.g. several days) a er which everything will be "normalized" through a reversible
transient;
• whether the reac on to the s mulus will remain
for good, which is associated with symptoms as
well as restric ons in performance and to the
quality of life and not reversible anymore.
In the ﬁrst case, a normal adap ve response in a given
individual is observed. In the second case, a disturbance of the regulatory process occurs in which the external exposure is eﬀec ve as a trigger, but the selfregulatory mechanism of the body can restore the normal state a er some me. In the third case, the exposure is harmful to human health.
When something causes an adverse health eﬀect, a
permanent or temporarily irreversible change in the
physio-psychosocial func oning of a given individual
occurs. Harm can occur as a result of short-term or
long-term exposure to a toxic agent, or also as a response to an intense, short-term exposure (e.g. shock)
[Pischinger 1990; 1975; Weiner 1990; Perger 1988,
19981, 1979; Rimpler 1987; Trepel 1968; Schober
1953, 1951/52].

6.2 When does health
end and when does illness begin?
Already in December 1868, Rudolf Virchow contemplated this ques on in his presenta on “About the
Current Status of Pathology" at the naturalist mee ng
in Innsbruck. Here he not only speaks as a pathological
anatomist, as he is generally seen, but also as a pathophysiologist. On this issue, he states:
This known and amazing accommoda on capacity of
the body at the same me is a measure of where the
border of illness lies. Illness begins in the moment in
which the regulatory facility of the body is not suﬃcient
to remove the disturbance. Not life under abnormal
condi ons, not the disturbance as such causes illness,
but illness begins with the insuﬃciency of the regulatory system. When this system is not suﬃcient anymore
to restore the natural state within a short me, then a
person is ill. This is why, under the same condi ons, one
person can cope by means of a strong regulatory system, maybe experiencing only a few unpleasant situaons, and another person will experience unease for a
longer me, possibly taking hours or days un l he has
adapted to the new situa on. A third person will become ill rather quickly and in a fourth person, it may
take several days, maybe even weeks, un l the illness
eventually will break out.
These apparently large diﬀerences—which quite o en
have been used to show how unreliable it is to
acknowledge known causes of disease as suﬃcient
reasons—can all be explained when we contemplate
the various energies of the regulatory facili es, when
we consider each individual in his capacity as an individual because he is an individual who has special features, that is, special features of his body, his cons tuon that he does not share with his gender, nor with
his en re race, nor with his en re people, not even with
his en re family, but which are characteris c of him
alone.
Consequently, there is no linear chain of response from
pathogen to illness—as has been suggested by the bacteriologists Robert Koch (1843-1910) and Louis Pasteur
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(1822-1895) and many other medical professionals and
natural scien sts to date — but numerous regulatory
circuits whose func ons become impaired and from
which pathological processes develop.
At least two complex factors interact: the pathogenic
agent (pathogen, s mulus) and the health status of the
individual with its diverse environmental interac ons.
It must be assumed that each s mulus or agent ini ates diverse psychophysiological regulatory responses.
At the conference of the Academy of Military Medicine
at St. Petersburg in 1885, the Nobel laureate Pavlov
put it this way: "The remarkable s muli, which make
themselves known in the form of pathogenic causes
are at the same me also the s muli that prompt the
protec ve mechanisms of the body to take up the ﬁght
with the relevant pathogenic agents."
Based on the above, the terms "resistance" and
"resilience" emerged. Resistance is understood as the
nonspeciﬁc protec ve mechanism of the body against
infec ons, toxins, and other harmful substances. Resilience is the ability to muster physical and mental resistance, develop power and strength in the face of life
crises, conﬂicts, high demands, poor living condi ons
(e.g. poverty), great misfortunes, separa ons, extreme
exposures, and others, without suﬀering from longerterm impairments of health and personality structure
[Seligman 1999; Flach 1997; Wright 1997].
Individuals who have good resistance and resilience
are therefore more resilient against electromagne c
ﬁelds than those with a poor capacity for resistance
and resilience. These facts should be considered in
relevant studies. Since study subjects are o en young
and healthy males, it can be assumed that they enjoy
great resistance and resilience and, as a result, no serious regulatory disorders due to exogenous inﬂuences,
e.g. electromagne c ﬁelds, will show. As was demonstrated above in the discussion about the Russian studies, pathological eﬀects in study subjects are only to be
expected a er ten or more years of daily exposure.
Consequently, short-term studies of healthy males are
completely unsuitable to provide evidence of adverse
eﬀects.

6.3 Researchers must
understand the interac on
between sanogenesis
and pathogenesis
Weiner [1990], Hecht and Baumann [1974], Pavlov
[1885], and Virchow [1868] do not see the line between health and disease as an abrupt change, but
rather as a ﬂowing transi on with many gray areas. Ibn
Sina, who is known under the name Avicenna (9801037), also saw it this way. He classiﬁed six stages between the states of health and disease.
At minimum, we can dis nguish between a state of
health, a premorbid stage, an early disease stage, and
disease itself [Hecht and Baumann 1974]. Following
the model of Avicenna and based on objec ve measurements of chronobiological regulatory diagnos cs
[review: Hecht 2001; Hecht et al. 2001], we classify six
diﬀerent stages [Hecht 2001; Anske 2003]: very
healthy, healthy, s ll healthy (premorbid stage), not
healthy anymore (early disease stage), ill, and very ill.
In the context of detec ng adverse health eﬀects early,
the interac ons between sanogenesis and pathogenesis, which are shown as a model in Figure 12, are especially important.
Sanogenesis is the en re process of op mal selfregula on within the body (sanos = health). The term
sanogenesis has been coined by Pavlenko [1973] for
the ﬁrst me. Hecht and Baumann [1974] described
sanogenesis as a complex self-regulatory process that
s mulates func ons of adapta on, protec on, and self
-healing. Sanogenesis must be seen as a holis c process in which primarily the nervous, hormone, immune, and metabolic systems, the regula on of the
extracellular matrix, as well as the healing and growth
systems are included in the self-regulatory process.
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Primäre Präven on = Primary preven on | Sekundäre Präven on = Secondary preven on |
Pathogenese = Pathogenesis | Sanogenese = Sanogenesis |
Hyperreak vität = Hyperresponsiveness | Hyporeak vität = Hyporesponsiveness | irreversible = Irreversible | Krankheit = Disease |
reversible = Reversible | Frühstadium der Krankheit = Early stage of disease | Vorfeld der Krankheit = Preliminary stage of disease |
Gesundheit = Health | Leistungsbreite = Range of performance |
sehr krank = Very ill | krank = Ill | nicht mehr gesund = Not healthy anymore | noch gesund = S ll healthy | gesund = Healthy

Figure 12: Model of the rela onship between health and disease [according to Hecht 1984]

7. Ignorance and inhumanity in dealing with persons
with electromagne c hypersensi vity and disabili es
7.1 Electromagne c hypersensi vity
and microwave syndrome
Regarding health impairments due to EMF, experts
dis nguish between two but s ll related types of response:
1. Electromagne c hypersensi vity,
2. Microwave syndrome.
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Those belonging to the ﬁrst group, who have been previously injured, for example, due to cumula ve exposures, may show severe reac ons a er only a few exposures to EMFs. Those belonging to the second group
develop microwave (radio wave) symptoms only a er
a latency period of several years, as has been discussed
in detail above. Those belonging to the ﬁrst group usually show symptoms of both reac on types: highly
electrosensi ve and microwave (radio wave) symptoms.

Over the past 15 years, more than a 1000 people with
electromagne c hypersensi vity and microwave illness
sought my help as a physician; among them were many
members of the armed forces of both German states,
i.e. the Federal Armed Forces and the Na onal People's
Army of the former GDR, who had worked with radar.
Physicians who know of the men oned pathological
manifesta ons made similar reports. However, the
majority of physicians, courts, telecommunica on service providers, health insurances, and other insurance
companies usually do not listen to the concerns of electrosensi ve persons. Frequently, they are ridiculed
and, more o en than not, they are shipped oﬀ to psychiatry. Below are two examples to illustrate this point.

7.2 The case of Mary M.
The EMF expert Robert O. Becker [Becker 1990, p. 250251] from the United States provides the following
typical case history of someone suﬀering from the hypersensi vity syndrome:
Mary M. (not her real name) had worked for an interna onal company for many years as a computer supervisor. She enjoyed her work and had had no medical
problems of note un l she was asked to try out a diﬀerent make of computer that the company was considering using. The machine seemed perfect—it was easy to
use as well as fast and powerful, and she enjoyed working with it the ﬁrst day. She went home that night with
a minor headache, which subsided with an aspirin. Returning to work the next day, she used the new machine for less than an hour, and the headache returned.
She took another aspirin and wondered whether she
was "coming down with something." As she con nued
to work with the new computer, she became nauseated
and dizzy, and the headache did not go away.
Mary then went to the dispensary, where she was told
that she had a slight fever and was no doubt "coming
down with the ﬂu." She took two days oﬀ, and she felt
ﬁne when she returned to work. But within minutes of
turning on the computer, she experienced the return of
the nausea, dizziness, and headache. A short me later,
she began to experience severe fa gue, an inability to
concentrate, and diﬃculty with her vision. As she connued to work, the symptoms became worse, un l ﬁnally she could not con nue. She began to think that
perhaps something was wrong with the machine, and
she men oned this to the dispensary staﬀ before going
home again. When she reached her home, she noted
that her face and the exposed por ons of her neck and
chest were no ceably reddened. This me she took a
full week of sick leave; on returning to work she went

straight to the dispensary so that the doctor could see
that she was quite well before she used the new machine. She was told that in her absence the manufacturer had checked her machine and found that it was opera ng normally and not producing a harmful ﬁeld.
As she opened the door to her area, she felt as though
she "had walked into a blast furnace." The whole room
had been equipped with the machines, and her staﬀ
was busily working with them. She stayed for only a
few minutes, during which me she became extremely
ill and had to leave. This me the doctor asked if she
were having any emo onal or personal problems of any
kind, and he suggested that if so, she see a professional
about them. Mary refused to return to work, and she
le for home.
She then no ced that her TV and stereo produced the
same symptoms in her if she was within a few feet of
them. Over the next few weeks, her condi on gradually
worsened, un l even using the telephone made her ill.
She also developed what appeared to her to be
"allergies" to sunlight and to the smells of such things
as laundry bleach and perfumes, all of which made her
feel nauseous and dizzy. The skin rash reappeared, and
Mary consulted a dermatologist, who told her that the
electromagne c radia on from the computer was the
culprit and that he had seen similar cases. He recommended that she go away for a few weeks to some very
rural area and see whether she recovered. His other
pa ents had some mes been able to return to work
a er such a respite from electromagne c ﬁelds.
Mary took his advice, and she did get be er. However,
when she returned to the city, her symptoms returned.
She never returned to her old job, and she now lives in a
very rural area of a foreign country, where she is ﬁne.
One ﬁnal note on this case is that the computers are no
longer in use by the company, which refuses to discuss
the situa on.
This happened about 30 years ago.

7.3 The case of Vera F.
A typical case in my medical prac ce Vera F. (not her
real name to protect her privacy) presented with the
same symptoms as Mary M. as described above. She
asked for my help and an expert opinion for court proceedings with which she fought for the recogni on of
her occupa onal disability (2009/2010).
The then 54-year-old pa ent described her current
illness as follows:
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I have worked—as a healthy person without any complaints—at the same company in L. for almost 24 years
un l February 2001. Only a er moving to a new building, which was located right across several cell phone
base sta ons (and the company had been newly
equipped with DECT cordless phones), I developed
symptoms (pain) a er a few months. The pain grew
worse and worse, and I felt as if someone would suck
the energy right out of my body. Ini ally, this only happened in this par cular environment; when I was in
nature, I had strength and energy. I had no idea where
my symptoms were coming from; my general prac oner did also not ﬁnd any cause. I s ll enjoyed my
work and the building was more beau ful and new;
there was also no reason for mental stress.
She described her symptoms as follows:

The assessment revealed pronounced muscle tension
in the neck-shoulder region, which caused painful sensa ons during palpa ons, as well as blockage of the
cervical spine, thoracic spine, and lumbar spine.
These symptoms ﬁt known diseases such as neurasthenia, psychosoma c disorders, chronic fa gue syndrome, and ﬁbromyalgia. Neurasthenia includes constant, painful complaints about increased fa gability or
physical weakness and exhaus on, muscle weakness
and tension. During addi onal tests with high EMF
exposure, the symptoms became even more severe.

A strong burning sensa on in the head, neck and along
the spine, on the chest, back, and severe pain in the le
side of my teeth—though all teeth are okay, meanwhile
a ngling sensa on on the legs, severe headaches and
concentra on diﬃcul es, and such symptoms as heart
arrhythmia and lethargy. I feel as if I had lead in my
bones. Some mes I also have diﬃcul es breathing and
coughing spells. However, ini ally I had all these symptoms only in the vicinity of wireless transmi ers or
cordless phones.

Before Vera F. came to see me, four experts had described the same symptoms and they did so independently of each other. Yet they did not make the
connec on with electromagne c hypersensi vity or
microwave illness; they also did not draw any conclusions regarding occupa onal disability. They even
ques oned that the occupa onal disability could have
been caused by EMF exposure. Cumula ve eﬀects with
repeated EMF exposures were completely unknown.

Since she had read newspaper ar cles that described
similar symptoms in persons with electrosensi vity,
she saw various doctors who conﬁrmed her electrosensi vity but otherwise could not help. Vera F. also came
to see me to undergo a medical examina on. I ran several tests with various diagnos c methods.

7.4 How physicians and judges
contribute to the helplessness
of those aﬀected

On the day of the ﬁrst examina on at my oﬃce on 2
July 2008, she reported tachycardia and heart arrhythmias (skipped heart beats). The la er were conﬁrmed
during blood pressure measurements.
She described burning pain, which occurred especially
in her le side. At that me, the symptoms did not
seem to be as bad as usual.² She con nued repor ng
that she could not sleep well over the last days and
that she felt very fa gued.
Addi onal func onal impairments: sleep disorders,
concentra on impairments, diﬃcul es ﬁnding words,
simultaneously speaking very has ly, slight tremor of
ﬁngers. Impaired during ironing, ver go, and a feeling
of empty head.

2

She lived in a Berlin area where ambient EMF exposure levels
were not elevated at that me.
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During conversa ons, a ack-like "heavy breathing."
Rapid mental fa gue during conversa ons so that
breaks had to be taken. During the interview, the paent reported to be depressive from me to me and
to suﬀer from occasional nnitus.

Subsequently, I subjected her to special tests, e.g.
measurements of outpa ent bioelectric sleep tests,
cardiovascular parameters and electrical skin ac vity,
and under diﬀerent types of EMF exposure. Even
though I could a est to Vera F.'s severely restricted
ability to work based on her test results, the court rejected my expert opinion because the tests did not
meet standard procedures. As a result, the Social Court
Stu gart rejected Vera F.'s applica on for occupa onal
disability. The court admi ed the claim of the defendant's pension insurance.
The pension insurance sent me a paper by Dr. med.
Wolfgang Hauso er, Medical Specialist of Neurology
and Psychiatry, Social Medicine, Rehabilita on, Environmental Medicine, Special Pain Therapy from 87527
Sonthofen, with the tle Anmerkungen zur Begutachtung der ,modernen’ Leiden aus neurologisch- psychiatrischer Sicht [Comments on the Evalua on of ‘Modern’
Aﬄic ons from a Neurological-psychiatric Perspec ve],
Zeitschri
Arbeitsmedizin, Sozialmedizin, Umweltmedizin 41/5, 2006, p. 258-263. In this package, the

insurance company also recommended that I read the
enclosed paper on what a standard medical expert
report should look like. Regarding "electrosensi vity,"
it stated:

7.5 Helplessness syndrome—
The second toxic agent for persons
with electromagne c hypersensi vity

Electrosensi vity
For many years, the impact of electromagne c waves
and ﬁelds on humans has been discussed under the
catchphrase of "electrosmog," whereby, once again, a
broad range of subjec ve symptoms is cited. Even
though concerned ci zen groups and self-appointed
"experts," mostly naturopaths, have blamed highvoltage transmission lines, wireless antennas, and especially the cell phone base sta ons on the neighbor's
roof and not so much the own cell phone, no validated
evidence of an objec ﬁable risk could be provided to
date. [Berg et al. 2003; Berz 2003]

Pa ents as described by Dr. Becker and Dr. Rae,
radar vic ms (whom we will come back to further
below), and many other persons who severely
suﬀer from EMF exposure are put in a state of helplessness as a result of inhumane treatment by medical health care professionals, courts, and insurance
companies. Consequently, they have to deal with a
second toxic agent, a second disease-promo ng
factor, which Mar n E. P. Seligman had already
pointed out 35 years ago [Seligman 1975; German
transla on 1992].

This evalua on of a medical doctor, far removed
from the known knowledge of the past 70 years, is
a mockery to those suﬀering severely from microwave exposure and electrosensi vity, and it reveals
an arrogant disregard for the validated evidence as
described above. In this country, which is regarded
as a "state of law," court decisions are based on
those types of recommenda ons. Furthermore, the
inhumane rejec on of Vera F. before the Social
Court Stu gart is not an isolated case.

Helplessness refers to the state in which a person is
unable to act deliberately, but is completely exposed
and defenseless against a situa on, which he or she
cannot change and is beyond his or her control. In the
long term, various symptoms develop including depression, psychosoma c disorders, distress, and eventually oncological disorders, and in extreme cases,
even death.

While Mary M., as described by Robert Becker, could
s ll escape to a low-EMF environment 30 years ago,
today this is not anymore an op on for Vera F. due to
the global electromagne c pollu on. She con nues to
suﬀer—as do many other people in our country in a
similar situa on.

From a psychoneuroimmunological perspec ve, Schubert and Schüssler [2003] are of the opinion that, for
example, subjec ve feelings are condi oned by helplessness and hopelessness, which not only promote
the forma on of tumor cells and tumor progression,
but may secondarily also ini ate and promote tumor
growth through the neuronal eﬀects of transmi er
substances peripherally released [Schmale and Iker
1966, 1971; Dantzer and Kelley 1989; Murr et al. 2000].
Halberstadt et al. [1984] as well as Bovi and Reinhard
[1988] describe associa ons between helplessness,
hopelessness, and depression. Schwarzer and Walschburger [1985] report rela onships between helplessness, stress, and anxiety.
A person with electromagne c hypersensi vity who
suﬀers severely and is not heard is in the sense of
Seligman's ﬁndings [1992] exposed to severe stress.
Physicians or judges who do not acknowledge the
suﬀering of persons with electromagne c hypersensivity commit an act of negligence and cause harm to
the pa ent's health and life. They contribute to the
forma on of a vicious cycle for the electrosensi ve
pa ent who will be dragged even deeper into the
abyss of disease: EMF eﬀect → helplessness → EMF
eﬀect → helplessness and so on.
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Helplessness, i.e. a lack of hope ever to be able to escape a situa on one is defenselessly against and any
associated despair, will lead to the forma on of the
"helplessness syndrome." Especially in psychoneuroendocrinology, this type of health implica on has been
described repeatedly: "helplessness hormones" are
formed; the immune system is nega vely aﬀected in
many ways [Schubert and Schüssler 2003, Birbaumer
and Schmidt 1996; Dantzer and Kelley 1989; Murr et al.
2000; Schavit and Mar n 1987]. In noise research, similar observa ons have been made.3
According to Seligman [1975] as well as Birbaumer and
Schmidt [1996], the helplessness syndrome is one of
the most powerful stressors (s muli) of the func onal
axis: limbic-hypothalamic-pituitary-adrenal.
In seniors, who were characterized as helpless, psychosoma c disorders, memory and immune impairments
have been observed that were caused by the
"helplessness syndrome."
At the center of the helplessness hormones, there are
endorphins, so-called opioid pep des that bind to opioid receptors, thereby ini a ng or accelera ng the
condi oning process [Ader and Cohen 1985]. Due to
the excessive release of growth hormones, ACTH, beta
endorphins, prolac n, coricosteroids, catecholamines,
and enkephalin, these substances can have a nega ve
impact on the immune system and even promote tumor forma on [Shavit et al. 1985].
Birbaumer and Schmidt [1996] dis nguish between
opioid stress and nonopioid stress. The la er occurs
during short-term stress exposure. The former is the
result of permanent or long-term stress exposure.
While nonopioid stress delays or prevents tumor and
metastases forma on in experiments, opioid stress
accelerates these processes and inhibits the ac vity of
natural killer cells (NK) and cytotoxic lymphocytes. Opiate compounds (exogenous and endogenous) seem to
play a special role in condi oning processes, whereby
the disease becomes even more established.

3

This type of nega ve emo onal reac ons due to helplessness have also been observed in situa ons with noise
exposure. These nega ve emo ons surface especially
when sleep at night is disturbed by noise and the aﬀected persons are unable to do anything about it.
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7.6 Treatment of persons with
electromagne c hypersensi vity —
One excep on and the rule
According to a report by Robert Becker [1994], health
care professionals may also develop the electromagne c hypersensi vity syndrome because of technical
equipment in opera ng rooms. Dr. William Rae, a U.S.
surgeon, had to make this experience for himself at the
beginning of the 1980s. As a result, he quit his work as
a surgeon and established a health clinic that does research on the electromagne c hypersensi vity syndrome and treats those aﬀected by it. His Environmental Health Center in Dallas, Texas, is considered the
best-equipped health clinic of its kind in the United
States. Pa ents are tested for their responses to various electromagne c ﬁelds, without being aware of it.
In some pa ents, it is possible to determine a permanent intolerance to certain frequencies, which can be
quan ﬁed through objec ve measurements of autonomic nervous system ac vity levels. In this manner,
Rae was able to prove that the electromagne c hypersensi vity syndrome is a real clinical disorder.
However, this kind of treatment for persons aﬀected
by electromagne c hypersensi vity is the rare excepon, not the rule. Dr. Rae expressed his indigna on
about the fact that pa ents with the electromagne c
hypersensi vity syndrome usually are told by their
health care provider that their symptoms are only imagined and that they should go and see a psychiatrist
[Becker 1990, 1994].

An increasing number of aﬀected persons can
conﬁrm that this is not any diﬀerent in Germany—apart from the ques on as to which EMF
exposure levels are common in German opera ng rooms and intensive care units. To disregard persons with the electromagne c hypersensi vity syndrome as a group of imaginary
and/or mentally ill persons is also rather the
rule in Germany. Admi ng such persons to
psychiatric clinics is given preference over
possible healing through the preserva on of
our natural living environment. With the support of willing scien ﬁc advisors, those in poli cal power relieve their conscience with the
dogma that electrosensi ve persons do not
exist. What is not said out loud, however, is
that they should and must not exist because
their recogni on would interfere with commercial interests.

8. Long-term radia on eﬀects at radar sta on
workplaces of the German Federal Armed Forces
and the former Na onal People's Army of the GDR

What happened to the soldiers of radar sta ons of the
German Federal Armed Forces and the Na onal People's Army (NVA) of the GDR was and s ll is outrageous. I have access to quite a large number of ﬁles
about both armies because numerous rela ves of
aﬀected soldiers sought my help and asked for my expert opinion for court proceedings, which I delivered.
Retrospec vely, this radar exposure could be called a
"long-term experiment on unaware subjects." Within
the framework of this brochure, I would like to share
only a brief report to make the public aware of what
consequences such long-term eﬀects of radar radia on
have and to what degree the human dignity of those
aﬀected has been violated.
During the medical treatment of "radar vic ms," I was
also in communica on with the "Bund zur Unterstützung der Radargeschädigten der Bundeswehr
Deutschland e.V." [Associa on for the Support of Radar Vic ms of the Federal Armed Forces Germany] as
well as with the counterpart associa on of the Na onal People's Army "RADAR-NVA."
To be clear, these soldiers (some of them highly qualiﬁed civilians) were exposed to three diﬀerent types of
radia on at radar sta ons:

As a reply to my ques ons, none of the radar vic ms
could remember ever having the risks explained to
them or having received health and safety instruc ons.
As can be read in the test report of the “Fernmeldetechnische Zentralamt Darmstadt" from August 1958
about the Konrad Kau euren radar sta on, those
working at radar equipment had been repeatedly overexposed to ionizing radia on. In the expert report of
the physicist Dipl.-Phys. Günter Gold from the Ins tute
of Radia on Therapy at the Charité Berlin, among other things, we can read the following about the handling
of radium 226-based luminescent paints at this radar
sta on: "The handling of radioac ve luminescent paint
at the Federal Armed Forces must be classiﬁed as contrary to regula ons. It posed a serious hazard to the
members of the armed forces and possibly also to the
civilian popula on."
Regarding long-term radia on overexposure, the Federal Ministry of Defense asserted that the Konrad radar
post was an excep on. The informa on shared by radar vic ms during the interviews of their medical history conveys a similar picture of radar exposure at other
radar posts of the two armies.

• X-ray radia on
• Radio-frequency radia on (radar waves)
• Radium 226-based luminescent paint, which
had to be repainted from me to me
The majority of these radar vic ms had been exposed
to X-ray and/or radar radia on for diﬀerent periods. As
an example of overexposure to all three types of radiaon, I would like to introduce T. M. (ini als were
changed):
ca. 2 years 1650 hours/year
ca. 3 years 420 hours/year
ca. 15 years 260 hours/year
The above data apply directly to the workplace of the
radar equipment. Frequently, living rooms and bedrooms were located not far from the workplace.

We will probably never know how many radar vicms there are because some have already died
before applying and others have been unable to ﬁle
an applica on. According to the informa on available to me, there s ll seemed to be almost 1500
applica ons outstanding in 2010, wai ng to have
their disability recognized based on military service
injuries. The number of those already deceased
cannot be determined either. According to my
knowledge, the majority of radar vic ms, at least
un l 2010, had the recogni on of their disability
declined, even with a documented diagnosis of skin
cancer or other types of cancer. In most cases, the
recogni on was declined through court proceedings. A er that, radar vic ms felt ridiculed, deceived, and helpless.
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In their rejec ons, the courts usually made reference
to the expert commission's report on the Gefährdung
durch Strahlung in früheren Radareinrichtungen der
Bundeswehr und der NVA [Health Risks due to Radiaon Exposure from Former Radar Facili es of the Federal Armed Forces and the Na onal People's Army]
(Radar Commission), Berlin, 2 June 2003. From my perspec ve and according to the scien ﬁc evidence available to me, this radar report shows many gaps. The
report does not provide a useful tool for a court decision, as is also indicated in the report itself. Some passages from the execu ve summary of the report support this:
Exposure to high-frequency radia on

The Commission therefore bases statements and recommenda ons on hazards to health exclusively on the
state-of-the-art of scien ﬁc research documented in
interna onal specialist literature.

With regard to the possibility to reach or exceed a performance ﬂux density that is suﬃcient for inducing a
cataract (clouding of the lens) in case of chronic exposure, a categorisa on according to me of use, place of
use and weapon system can be made.

Instead of using the cases that were the subject of the
legal disputes as a guide, the Commission retreated to
general statements of the scien ﬁc literature. The Radar Commission came to the following recommendaons:

Accordingly, mes of use prior to or, respec vely, a er
protec on regula ons came into force have to be
diﬀeren ated. For the Federal Armed Forces, the ﬁrst
protec on regula on came into force in 1958. The earliest regula on of the NVA known to the Commission
dates from 1976.

The following three condi ons for acknowledgement
must be fulﬁlled:

The places of use can be subdivided into two categories: Categories where the risk of an overexposure can
be classiﬁed as high and categories where it can be
classiﬁed as low.
The ﬁrst category comprises workplaces at a short distance of [con nuous wave] radar or [powerful surveillance] radar and workplaces in closed rooms where the
possibility of reﬂec ons of radia on at building structures cannot be excluded. This includes in par cular
repair halls. The second category includes places of use
at radar units that were located at sta onary places at
a distance of radar transmi ers with which cri cal performance ﬂux densi es can be excluded or exposure
was only possible through surveillance radar elements
with which dura on of exposure remained low when
reaching cri cal performance ﬂux densi es.
The insuﬃcient basis for the evalua on of occupa onal
health risks at radar units is described as follows:
To evaluate symptoms, the Federal Ministry of Defense
put anonymized data at the Commission's disposal.
These neither enabled an exact descrip on of the frequency of the single diseases nor a statement on sta scal accumula ons of single diseases within the exposed group. The registra on of the diseased is incomplete and the extent and age distribu on of the
popula on taken as a basis are not known.
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The study "Inves ga ons on the determina on of the
health risks of members of the Federal Armed Forces in
the ﬁeld of work of radar from 1956-1985" [study cost
1.4 million DM; author's note] ordered by the Federal
Armed Forces, carried out as a mortality study, and
presented in May 2003 is unsuitable for the evalua on
of health risks of members of the Federal Armed Forces
due to exposure to radar because of serious methodical
deﬁciencies. Neither can it provide data on the frequency of diseases in the aﬀected group.

1. In principle, all malignant tumours—with the
excep on of chronic lymphogenous leukemia
(CLL)—have to be considered qualifying diseases
due to exposure to stray X-ray radia on, the
cataracts due to exposure to HF radia on and/
or ionising radia on. In case of incorpora on of
radium containing ﬂuorescent paint primarily
cancer of the bones (sarcoma of bones and surrounding connec ve ssue) has to be considered
a speciﬁc qualifying disease.
2. Prerequisite are diagnoses conﬁrmed by a physician with pathological-histological results.
3. The occurrence of a solid tumour must be at
least 5 years a er the beginning of radia on
exposure, in case of leukemia and bone sarcoma
at least 2 years must have passed between radia on exposure and their occurrence.
In the report of the Radar Commission, there is another long list of symptoms that is not acknowledged. This
list also includes those symptoms that I found in my
review of the Russian scien ﬁc literature as well as
those that were contraindicated for work at radar
equipment in the NVA, as documented in a telefax
from the Medical Services of the Ministry of Na onal
Defense to the military doctors of the NVA from 17
October 1980. Let me quote a few passages from this
document:

Subject: Microwave outpa ent unit
As part of the revolu on in the military, microwave
units for very diverse tasks have been equipped with
increasingly more powerful microwave generators, and
their number has been steadily increasing.
Fundamental diﬃcul es in the assessment of microwave eﬀects on the health status of radar personnel
have to do with the complex exposure of several harmful factors such as noise, unfavorable composi on of
air, radioac ve radia on, high temperatures, poor
ligh ng condi ons, social factors, and microwave radia on for which only approximate exposure level data
are available.
For the deployment of radar personnel, the following
contraindica ons according to Voigt should be considered: [...]
Degenera ve changes of the cornea, changes of the
re na, clouding of the lens, hypermetropia of higher
grades, as gma sm, vegeta ve dystonia, organrelated and func onal permanent damage to the brain,
ac ve tuberculosis, chronic rheuma sm, constantly
changing blood-forming system, frequent headaches,
great redness, sleeplessness, lack of appe te, visual

redness, clouding of the lens, disinclina on to work,
pressure pain in heart area, bradycardia, arrhythmia,
lymphopenia, eosinophilia, monocytosis, unstable
blood pressure, memory decline, tremors and impaired
reﬂexes, hyperac vity of thyroid, erec le dysfunc on.
This document was, in par cular, the result of eﬀorts
made by Major Dr. med. C. Voigt from the military
medical services. Voigt extensively studied the eﬀect
of radio-frequency radia on in humans and published
scien ﬁc papers on this topic, one of which dealt with
ques ons of the evalua on of relevant risks: Problems
with an expert opinion at the Na onal People's Army
based on a military service disability in a member of
the radio personnel [Zeitschri für Militärmedizin,
1/1968, p. 17-18].
Unfortunately, this important work by Voigt has not
been considered by the Radar Commission in which
none of the scien sts or physicians came from one of
the new federal states of the former GDR. Radar vicms and widows of deceased radar vic ms went several mes to Berlin and demonstrated for their rights, for
example, in front of the Reichstag building and Brandenburg Gate (see below), which I would like to document with the following images:
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8. The long-term eﬀects of radia on

The chapter in this brochure only covers a small part
of the issues this group of aﬀected persons has to
cope with. Since I feel obligated to those suﬀering and
seeking help as radar vic ms, I intended to address
their humilia ng treatment in this brochure.4
At the same me, I intend to demonstrate clearly
the implica ons of long-term eﬀects of electrosmog
and other sources of wireless radia on when I present the case of radar vic ms here. Since humans
are unable to detect this type of radia on that can
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aﬀect their health and the exposure limits do not
provide protec on, I would like to make every ci zen of our country aware of this insidious and disease-causing danger.
4
During the prin ng of the ﬁrst edi on of this brochure in 2012,
we received news from the German state broadcaster ARD Capital
Studio that the German government and parliament are planning
to establish a founda on for radar vic ms.

Radar vic ms and widows of deceased radar vic ms demonstrate for their rights
and against the viola on of their human dignity in a state of law. [Hecht Archives]
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9. An appeal to those in poli cal power: Health — A basic human right

9. An appeal to those in poli cal power:
Health — A basic human right

On 10 December 1948, the General Assembly of the United Na ons issued the
Universal Declara on of Human Rights.
In Ar cle 25 of this Human Rights Charta, the right of health is deﬁned as a
basic human right. It says in this Charta:
"Everyone has the right to a standard of
living adequate for the health and wellbeing of himself and of his family, including food, clothing, housing and
medical care and necessary social services." The regula ons and policies regarding wireless telecommunica on
technologies in their current form are
against this right to health, as has been
revealed by the facts and shown in this
brochure. They do so by maintaining
exposure limits that represent a pseudoscien ﬁc anachronism compared to
the evidence currently available in life
sciences and thereby put the public at
risk. And they do so, in par cular,
where they deprive persons with electromagne c hypersensi vity and the
microwave syndrome but also the
groups of radar vic ms of the Federal
Armed Forces and NVA of this right to
health.
In my own name, but also in the name
of all scien sts and health care professionals who have joined forces in the
Competence Ini a ve for the Protec-
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on of Humanity, the Environment and
Democracy e.V., I hereby appeal to
those in poli cal power:
•

Support independent research
that protects public health and is
not subject to commercial interests.

•

Establish exposure limits that are
scien ﬁcally up to date and poli cally responsible for a sustainable
future.

•

Promote a telecommunica ons
policy that respects the human
right to health.

With this appeal, we especially call on
all members of the German parliament
as well as the representa ves of the
German federal government, with
Chancellor Dr. Angela Merkel and her
ministers leading the way. Furthermore, we refer to the wording of the
oﬃcial oath that leading poli cians
must swear upon taking oﬃce: "I swear
that I will dedicate my eﬀorts to the
well-being of the German people, promote their welfare, protect them from
harm, uphold and defend the Basic Law
and the laws of the Federa on, perform
my du es conscien ously, and do jusce to all."

Summary

Why claims of safety do not do jus ce
to the currently available evidence

What the ﬁndings of our
long-term review tell us

At the very latest since the ﬁndings of Dr. Erwin Schliephake in 1932, do we know that radio-frequency radiaon of longer exposure dura on can cause illness in
humans, especially aﬀec ng the central nervous system and its control func ons. And as early as 1971,
observa ons of pathogenic eﬀects of electromagne c
radia on have been included in the U.S. government
report with the tle Program for Control of Electromagne c Pollu on of the Environment, which urgently
warns of the associated risks. The authors of the report
are convinced that "in the decades ahead, man may
enter an era of energy pollu on of the environment
comparable to the chemical pollu on of today." They
predict, "The consequences of undervaluing or misjudging the biological eﬀects of long-term [author's
emphasis], low-level exposure could become a cri cal
problem for public health."

In 1996, the author and his associate Balzer had been
commissioned by the German Federal Agency of Telecommunica ons (today the Federal Network Agency)
to carry out a review of the Russian scien ﬁc literature
between 1960 and 1997 [Hecht, Balzer 1997]. Under
the tle Biologische Wirkungen elektromagne scher
Felder im Frequenzbereich 0 bis 3 GHz auf den Menschen [Biological Eﬀects of Electromagne c Fields on Humans in the Frequency Range of 0 to 3 GHz], they submi ed their review in 1997. Those who had commissioned the review, however, were eager to suppress
the results of this 120-page research report.

Even though research independent of industry has
constantly produced new evidence that proves the
above predic on right, the public is regularly told how
safe wireless radia on is—and nowhere else have
these messages become more frequent than in Germany over the last years. The authori es call on studies
that inves gate neither long-term EMF exposures nor
biological eﬀects of low-level exposure as has already
been demanded by the authors of the above-discussed
government report. The current exposure limits, which
are supposed to protect the public, only consider possible thermal eﬀects.
The informa on provided in this brochure makes clear
that short-term studies cannot answer any ques ons
regarding long-term health risks. The current exposure
limits, which we mostly owe to the physicists' way of
thinking, are a scien ﬁc anachronism. Furthermore, by
using the concrete example of a research review, it has
been shown how the authori es have ignored and connue to ignore that which is important for public
health and a sustainable future, but would be contrary
to economic interests.

The report revealed which central role the me factor
plays for the biological eﬀects of electromagne c
ﬁelds: In healthy persons, symptoms, especially those
that aﬀect the func ons of the central nervous system
(brain), will appear at the earliest a er three to ﬁve
years of EMF exposure (2–8 h/day). Only a er ﬁve
years of EMF exposure, and even more pronounced
a er ten years of EMF exposure, did the number and
severity of the diseases increase.
Furthermore, these ﬁndings on long-term eﬀects of
electromagne c ﬁelds have been obtained from a
broad range of research. Out of more than 1500 Russian scien ﬁc papers, the authors selected 878 for the
government-commissioned review. The selected papers were based on annual occupa onal health and
industrial hygiene assessments legally required for
those occupa onally exposed to electromagne c ﬁelds
and most of these assessments had been carried out
on thousands of workers over long periods. It was of
par cular interest to see that cases of illness clearly
increased even though the Russian exposure limits of
electromagne c ﬁelds are three orders of magnitude
lower than in Western Europe.
Beyond the great importance of exposure dura on, it
could be demonstrated that the eﬀect of electromagne c ﬁelds in humans is also dependent on other fac53

Summary

tors, especially the simultaneous exposure to other
environmental factors as well as an individual's state
of health and age.

About the author

How ignorance or denial of such
ﬁndings impact those aﬀected
As a scien st, physician, and expert witness, the author has been involved in numerous cases of persons
with electromagne c hypersensi vity as well as radar
vic ms of the German Armed Forces and the Na onal
People's Army of the former GDR. He describes the
helplessness oﬃcial agencies and ignorant physicians
cause in those aﬀected by electromagne c hypersensivity, the microwave syndrome, and radar exposure.
He shows how the con nuous experience of helplessness turns into a great stressor itself that exacerbates
the disease-causing long-term eﬀects of electromagne c ﬁeld exposure.
He also cri cizes the loss of democra c culture, which
makes the implica ons of the telecommunica ons
policy for the public even worse. The brochure concludes with an appeal that sees the human right to
health violated on several levels. He calls on the government and the poli cal par es of the Federal Republic of Germany to put suitable protec ve measures
into place that protect our living environment from
increasing levels of EMF and that guarantee the public's right to health.

Prof. Dr. med. habil. Karl Hecht, born in
1924, is a physician and re red Professor of
Neuro-physiology of the Medical Faculty
(Charité) at the Humboldt University in
Berlin.
For the past 20 years, his major research
areas have included: stress, sleep, chronomedicine, environmental medicine, space
medicine, as well as health sciences and
holis c naturopathy.
He is the author of 48 specialist and nonﬁcon books and has also published more
than 800 scien ﬁc papers in na onal and
interna onal journals.
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About this brochure

“The informa on provided in this brochure makes clear that short-term studies cannot answer
any ques ons regarding long-term risks. The current exposure limits, which we mostly owe to the
physics way of thinking, are a scien ﬁc anachronism. Furthermore, by using the concrete example
of a research review, it is shown how the authori es have ignored and con nue to ignore that
which is important for public health and a sustainable future, but would be contrary to economic
interests." (from the Summary)

"It is astonishing to see that the proponents of thermal eﬀects of electromagne c ﬁelds have
learned nothing new over the last 40 years. The incorrect concept aﬀects European and US exposure limits, which cannot claim to provide protec on. It aﬀects research projects that only conduct
short-term studies. It aﬀects policies that claim safety where a warning would be in order. And it
also aﬀects the administra on of jus ce when incorrect judgments are passed—which the court is
forced to do within the currently valid legal framework." (from Chapter 5)
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