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Introduction

The electromagnetic fields from radio applications

are encountered everywhere in our daily life and work.

They are frequently the subject of public discussion.

Many people are afraid of the possible (negative)

effects of such fields on their health. However, in the

clash between opponents and supporters it is diffi-

cult to make one’s own picture of the actual state of

expert knowledge and to form one’s own opinion.

Scientific studies, which represent an important ba-

sis for assessing current knowledge about the ef-

fects of electromagnetic fields on human health and

the environment, could provide assistance in rectify-

ing the lack of objective information. They do suffer

from the following problems, however:

e They are inaccessible to lay persons without a
great effort being made and

e They are frequently difficult to understand;

e |ndividual studies often contradict each other,

e They are usually published in international special-
ist journals and they

e Contain a large number of technical terms of which
even scientists from other fields understand little
and non-experts understand nothing.

e |n addition, they are often in a large and complex
setting which calls for a wide-ranging background
knowledge.
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An Internet
on the effects of

Besides this, it is very difficult and time-consuming
to find the appropriate publication from a growing
body of technical literature already containing more
than 10,000 titles on current topics and a variety of
changing subjects.

In a nutshell: Concerned citizens, decision makers
and disseminators of information who want to make
up their own minds about the effects of electromag-
netic fields on humans and the environment can only
access scientific information with difficulty.
Currently compact, comparable and understandably
edited research findings from the appropriate stud-
ies of the last 25 years are only available in the
context of the portal outlined here (http://www.emf-
portal.de), an information platform covering the ef-
fects of electromagnetic fields on human beings and
their surroundings.

When developing the EMF portal, the vision that was
pursued was also to give non-experts the chance to
inform themselves about the environmental compati-
bility of electromagnetic fields. In order to achieve
this, the findings of scientific research from individu-
al studies have been summarized in an understand-
able way. A “Glossary”, a “Summary of the fields
encountered every day“ and an “Introduction to the
basic mechanisms of electromagnetic fields“ are tools
that provide support.

This online information system consists of two mod-
ules: The literature database, which is backed by the
Forschungsgemeinschaft Funk (Research Association
for Radio Application) and the Forschungsstelle flir
Elektropathologie (the German Research Centre for



information system
electronic fields

Electropathology — the ‘FfE’) and is embedded in the
literature database along with the so-called EMF por-
tal itself. The EMF portal has been developed with
the support of the Bundesamt fiir Strahlenschutz (Fed-
eral Office for Radiation Protection — BfS) in order to
be able to tailor the contents of the literature data-
base to the information needs of different user groups.
Summary of the information sources being provided
The opening page of the EMF portal (Fig. 1) provides
the user with a summary of the different information
that can be directly selected with the navigational
tool (left on the page) and which is explained below.
In addition, a comprehensive range of assistance is

available, which explains the individual modules and
functions to the user, a step at a time (“Help“ menu
item).

The language (German or English) of the information
offered can be selected using the icons. In the centre
of the page one finds the actual information chosen
by the user or a brief summary of what is offered on
entering the EMF portal.

The literature database — the centrepiece

The centrepiece of the EMF portal is the literature
database, in which published scientific studies in the
fields of bio-electromagnetic interactions between low
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Figure 1: The information system’s home page
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Figure 2: Basic data (general data of a study)
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and high frequency fields and the organism are col-
lected and prepared in a variety of levels of detail.
Articles are found using the “Publication search” menu
item, as well as by extracting the biological, medical,
technical and dosimetric data contained in them in
different detail levels.
The extract (in German and English) provides clear
and understandable summaries of the individual arti-
cles. Interested users can use of the Internet-based
data and evaluations to make their own impressions
of the most important contents and quality of the
edited publications, without having to see the origi-
nal scientific texts concerned.

The abstracts are written by specialists from the dis-

cipline concerned: first the information on the expo-

sure used is prepared, then the medical/biological
investigation parameters (basic data).

The basic data (Fig. 2) thereby reflects the essential

contents of the published research findings and gives

the reader a brief and precise overview of the publica-
tion, without him or her having to delve into details.

The structure of the basic data is identical for each

article, which helps provide both a rapid orientation

and makes the studies comparable. The structure is
as follows:

e Bibliographical details

e Aim of the study with facultative background infor-
mation

e Conclusion(s)

e The most important exposure data (if desired, all
the information on the exposure data can be called
up)

e Details of the methodology (measurement param-
eters and the system investigated)

e Main findings, as described by the author of the
study

e Additional information such as study features and
reference articles

News from science

Here, current scientific Information from national and
international organisations, bodies and research groups
is presented. This news is not intended to compete
with other available news tickers, but is limited to pure-



T_ABkh o el -t alile - CAGSRAEE -

EMF-FORTAL

-
_____,,g:

i

fluorescence in situ
hybridization

abbreviation: FISH=—""

-FIunrruun:-lnalm-l—l’_.rbrldili-uruﬁ_ Ml

-
Malecularbickogy & moleculer cioganehc chnague Hal

— g

iemen fuorescein bage do debect probes b idzed i o an

paricdar cheomas o or gene. The locaion and sin S |
cwn be delmmired wsing Aucreacente micmscony: FIEH

I s ] Tor daiecineg chmmosnmed senomatiss e
Iy i 7] P
T

sionigs 1o; et i schnigies | L=

-

A e 3 T puibabe iy iacheing Thee lerm o

|cloma e wandow]

A | Penoy s Mo

Faitig

Figure 3: Example of a glossary entry

ly scientific facts. The focus is on predominantly scien-
tific topics, which are not described in the individual
publications in the literature database (e.g. reports on
the German mobile telephony research program).

Basics

For a introduction to the interdisciplinary issues that
can be readily understood by the lay person, Basics
offers extensive fundamental information. The issues
offered in detail:

e |ntroduction to the physical basics,

e Electromagnetic fields in the human environment,
e Biological effects and

e Limits.

Glossary

Technical terms (in English and German) from the
electromagnetic environmental compatibility sector.
Because the research in this field covers a broad
spectrum of specialist areas such as neurophysiolo-
gy, molecular biology, genetics, epidemiology, oncol-
ogy, medical technology, physics, electrical engineer-
ing and communication technology, the glossary gives

glossary data set

acquired synonyms

— and akronyms

——— german translation
—— subject area
_- explanation of tha tarm

— Superordinate term

- publication search

users with different levels of knowledge the opportu-
nity to look up terms they do not understand. With
the aid of the glossary, even a layman can acquire
the most important background knowledge on the
biological effects of electromagnetic fields.

In order to ensure as precise a reproduction of the
original work in the database as possible, technical
terms are used during the extraction of the basic
data, which are then added to the glossary at the
same time. Hence those terms from the contents of
the EMF portal that are included in the glossary are
automatically linked to the glossary entries (the blue-
highlighted expressions within the basic data in fig-
ure 2 are cross-references to the glossary; a click on
one opens the corresponding glossary entry with the
explanation). Figure 3 shows an example of an expla-
nation offered by the glossary. A simple explanatory
note gives the non-specialist an initial assessment of
the term (example: fluorescence in situ hybridisation
— method for depicting hereditary material) while the
full scientific explanation also provides the informa-
tion required by the specialist (for instance: fluores-
cence in situ hybridisation — molecular biology. A
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molecular cytogenetic technique that uses fluoresce-
in tags to detect probes hybridized to a particular
chromosome or gene. The location and size can be
determined using fluorescence microscopy. FISH is
useful for detecting chromosomal abnormalities.) To
help formulate the concise explanation, non-experts
are also involved in order to ensure a genuinely un-
derstandable explanation. Synonyms and abbrevia-
tions (for example, FISH) supplement the explanations,
a classification (e.g.: medicine/biology) and the higher
term (e.g.: investigative methods) give the term con-
text. The glossary currently covers 1650 entries each in
German and English, of which 1400 are from the field of
medicine/biology, 240 from technology/dosimetry and
50 from epidemiology. In order to supplement the
entries, a further 890 synonyms and 180 abbrevia-
tions have been added. A total of 350 terms contain
additional introductions suitable for non-specialists.
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Figure 4: Example of exposure source

8INEWSer 2/2005 E M ¢ perception

perception

Database of exposure sources

The database of sources that are encountered daily
records the most important parameters and charac-
teristics of exposure that people have to regularly
face. The database currently lists more that 100 ex-
posure sources with their characteristics, and over
150 synonyms.

Only the actual parameters of the sources are record-
ed in the database (e.g. In a household conductor
through which current is flowing, the magnetic flux
density plays the decisive role. The electrical field,
although certainly measurable, can be neglected).
The parameter that is assigned the maximum mea-
sured value is that which can occur at a freely acces-
sible location. Figure 4 shows the exposure source
view for a German D-Netz cellular phone. With the aid
of a graphic, the frequency spectrum is shown in
relation to the frequencies of known sources.
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Figure 6: Site search and choice of language func-
tions




Usin rovided

-Portal
Navigation within the EMF portal

There are two different ways of navigating within the
EMF portal.

The menu (Fig. 5) on the left-hand side of the portal
is suitable for using the information without asking
any concrete questions. It can be employed to direct-
ly access and use information.

With the aid of the site search function (Fig. 5), the
individual information sources can be searched, e.g.
glossary entries or exposure sources. The site search
function is located at the top right of the screen, near
the buttons for the choice of language (German/En-
glish). The actual main window can be seen in the
centre of figure 7. This displays the information re-
quired. In this example, letter A from the glossary can
be seen. The right-hand side of the Web presence
shows a help-text, tailored to the data being viewed
(the glossary help-text in this example). Basically, all
the (technical) terms used in the portal’s information
texts are linked to the glossary. Figure 8 shows a text in
which the terms concerned are joined to the glossary
entries by hyperlinks (blue text). By clicking on these,
the corresponding entry will open in a separate window.

Application — an example

The actual use of the information system is explained
on the basis of an example query. The person asking
is an informed citizen who wants to know whether the
electromagnetic fields used by mobile telephone could
have any influence on human behaviour or cognition.

The basic facts on mobile (cellular) telephony
Using the site search function (search term cellular
radio, selected in Basics) the user will find a text on
the basics of mobile phones (Fig. 8), in which such
aspects as transmitting power, radio cells, network
planning, and antenna site selection are explained.
Should the requirements extend beyond this, other
items of background information can be called up
using the table of contents (e.g. on the physical char-
acteristics of electromagnetic fields, electrosensibili-
ty, limits, etc.) (Fig. 9).
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- Glossary entries on the subject

Search for pubdications . .
By of cellular radio and behaviour

tardinrd | i -
: S e The next place to go in this example would be the

N i N R ] S T TR ] D P

i v g e o il i o el b iy Balebbt 3 rpbantipts Bl glossary, in which the still unknown terms can be
e T e e s L E o T R R e e
PR o e P e, el e B s 4 P s [ B i Bl looked up (e.g. hypersensitivity, SAR). By linking the
i | o | e | glossary entries with each other, the user will then be
.1 2 encouraged to look at other explanations. In the ex-
L I

: planation to the entry on operant behavior for in-
_I_HI_

stance, the term conditioning is used and linked to

Figure 10: Detailed quer the appropriate glossary item. Figures 3 and 8 show
’ y examples of glossary entries.

- | s Exposure sources — cellular radio
b =3 With the aid of the exposure sources database, the
r—— :" — I'.:_:I user can get information on the actual exposure from
rem " srpitacs resdman the different technical devices that make mobile tele-
r :.,'.,.,.r.ﬁ‘ phony possible (base station, cellular phone, the Ger-
o, man D-Netz and E-Netz networks, etc.). Figure 4 shows
s ;1"'"'" T "“m an example entry.
... | Ivmy =] g . .
— N =% Search for scientific studies on the subject
= [ T of cellular radio and behaviour
R, :" — E With terms and basic features to aid a general under-
perems Fum vty b | [ 3 standing of the problem in the foreground, the re-
* e search findings published in scientific studies are
Sl masrsima aimed at providing an initial answer to the questions.
apwrd e |

. There are two different search methods to find stud-
Figure 11: Exposure parameters: search ) . . .
. ies relating to the issues concerned. In this example,
possibilities ) ) .
the terms cellular radio and behavior are entered in

standard query mode. The search machine translates

= | mmamn e w——
o P— the terms into English (english language) and looks
i I for related terms to add to the query. In addition, the
Pt i 'l — . . . .
frequencies used in mobile telephony are automati-
r cally integrated into the query by the search machine.
r The detailed query mode also allows the user to re-
ST strict the question very well (Fig. 10). First of all, the
_'-1'-'-' 2 query can be limited according to bibliographic de-
L B Bt T
":;: Mt tails (author, title, abstract, journal, year, and key-
[ wheriy v eyt e words). By clicking on the exposure parameters link
_ el e A kil e i
by rmmy e T (Fig. 11) and/or general data (Fig. 12) a number of
_,'::‘,:j_"_'"'"'“ additional selection opportunities become available
\ L ey and the query can be further limited. In the case
B o L

under consideration, the user is looking for all

Figure 12: General data: search possi-
A cations dealing with
bilities

GHz frequency rang
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cognitive/behavioural endpoint parameters and the
human being as an ,exposed system® in the general
data. It has to be borne in mind that in detailed
query, merely including exposure parameters and/or
general data represents a limitation of the number of
hits, as the search for suitable data can only be
made in publications from which data has already
been extracted. Looking for articles on the basis of
bibliographic data means that the entire data con-
tents are searched through (currently approx. 8,000
articles). By looking in the exposure parameters, the
hits will be reduced to just 3000 articles, while by
including the general data the data from approx. 1000
publications can be searched through.

Results from the query on the subjects

of cellular radio and behavior

The articles are first shown in a hit list. Figure 13

shows the first four texts to be found on the subject.

To provide a better summary, the list not only con-

tains bibliographical data, but also extracted details

on the respective study.

The list can be sorted on the basis of the following

parameters (in ascending or descending order):

e Accuracy (the place where the terms were found
provides an indication of the relevance of the find-
ings)

e Type of publication (medical and biological works
first)

e Journal

e Title

e Author

e Year

By clicking on an article in the hit list, relevant details

can be called up, such as the basics (Fig. 3) or de-

tailed exposure data.

It is also possible to generate a variety of graphics

with the help of the hit lists. Figure 14 shows an

example where the findings are broken down accord-
ing to year of publication.

become the subject of
s statistics and feedback
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from the users show. In order to be able to satisfy
user requirements in the future too, an information
system on the scale of the EMF portal and literature
database has to be continuously maintained and fur-
ther developed. On the one hand, new research find-
ings are being published and have to be recorded
and extracted. On the other hand, there are still many
new ideas waiting to be put into practice. In order to
give readers a small impression of what may be ex-
pected in future, we will introduced a few ideas here,
the implementation of which (provided manpower is
available) is already being planned.

e The main emphasis remains on the continuous
expansion and maintenance of the data resourc-
es, in other words quality assurance, enquiry and
entry of new publications, as well as extracting
data from them.

e Up to now, the main emphasis has been on medi-
cal and biological papers when extracting data from
publications. In the context of the resources avail-
able, the acquisition and extraction of epidemio-
logical studies will be one of our next focuses.

e In addition to the basic data, a so-called full ex-
tract (containing all the information in the original
publication) is to be developed and made avail-
able.

It is envisaged that this fully extracted text will be
offered for selected publications (milestones, etc.).

e |t is aimed to make it possible to generate addi-
tional interactive graphics, for instance showing
those studies where an effect has been determined
and those where it has not.

e |ater versions of the EMF portal will pay great
attention to the usability and the appearance of
the Website. The wide-ranging texts will be made
more attractive with the aid of symbols and graph-
ics.

Roman Wienert and Dr. Sarah Drieen work at the femu, Forschung-
szentrum flr Elektro-Magnetische Umweltvertraglichkeit (Research
Centre for Electromagnetic Compatibility in the Environment) at the
RWTH Aachen University and are in charge of the ,EMF-Portal“ project.
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The technically function
— how does

User of the portal have two ways to search for the
required publications. The detailed search, which is
not outlined here, employs conventional algorithms
that have been adapted the needs of the search.
On the other hand, the standard search represents a
particular form of search machine, as the search terms
are linked to the glossary and the exposure sources
database. The way of these technically functions has
to be briefly explained here. The figure shows the
standard search flow chart. The search terms are
written in an array?, words in quotation marks are
treated as words that belong together, as is usual
search machine practice (e.g. “in vitro“). Each of the
array elements is then run through the search ma-
chine routine and each plays its separate role in help-
ing generate the actual database query. The array
elements are treated differently, depending on the
information content found:

e |f the array element looks as it is probably a year
(condition: number and range of numbers between
1850 and 2006; numbers between 70 and 99 are
interpreted as 1970 to 1999), the search result is
limited to that one year (AND year = ...)

e The subject found in the table of abbreviations is
also treated as case sensitive, in other words the
lower and the upper case are considered. All con-
tents which are clearly not abbreviations are treat-
ed as case insensitive. This restriction plays a
major role in full text searches. If one were looking
for a word fragment (e.g. RF as abbreviation for
Radio Frequency) in a case insensitive search the
word ,performance” would also be found as a frag-
ment — though it has nothing to do with the de-
sired result).

e The array element is then looked for in the glossa-
ry tables: in the actual glossary table, the syn-



of the search machine
it work?

onyms and similar words. The word found can be
translated (German into English) and transmitted
to the search machine with all the appropriate en-
tries, as well as the superordinate terms. In addi-
tion, it is determined whether the search query
concerns medical/biological or technical terms.

e If the array element is located in the exposure
sources database, the characteristic technical pa-
rameters are also employed in order to further
limit the search result.

Finally, only those search terms remain that cannot
be found in any of the existing tables. These terms
are written out to ascertain possible glossary entries
that may be missing.
After each array element has run through this loop,
the information gathered is linked to a database que-
ry by means of a logical AND operation:
The medical/biological contents are linked to each
other by means of logical OR operations. All the rele-
vant glossary entries and their subordinate terms are
employed for the search in the full text index. For the
search in the specially created search index, based
on the data extracted, it is sufficient just to look for
appropriate key entries or for the key entries of the
superior elements.

The technical contents is initially linked with a logical

OR operation, like the medical/biological contents.

In addition, in the tables with the exposure character-

istics, studies are searched for fields similar to those

described in the exposure sources database (e.g.

the user is looking for the German word Handy. First

of all, the translations cell phone, mobile phone, etc.
are determined. Then the corresponding frequency
details are obtained from the exposure sources data-
base and compared with the frequencies of the expo-
sure sources described in the publications. Then the

Search query

Search entry

Defining the individual/combined terms
Term in Array [1..n]

—
Details of year in yes
the array element? >
Abreviation in the yes Editing
array element? case sensitive
Acronyms

Editing
case insensitive

%

- Glossary

| med./biol. entries
inc. higher terms

Feldquellen +—

Ltechnical para- N

meters of the
exposure sources
concerned

technical entries
inc. higher terms

not found

next Arrayelement

log table

year = ...

endpoint mb_term1 OR
endpoint mb_term2 OR...
OR

study_aim = mb_term1 OR
study_aim = mb_term2 OR
OR...

Exposure source_frequency_range IN
Publication_frequency_range

OR

study_aim = tec_term1 OR
study_aim = tec_term2 OR

OR

abstract = tec_term1 OR

abstract = tec_term2 OR

OR...

author_ = other_term1 OR
author_ = other_term2 OR
OR

abstract = tec_term1 OR
abstract = tec_term2 OR...
OR...

search parameters are linked by a logical OR search

parameter and a database query is generated. Those

contents that could not be assigned are viewed as

conditions and thus linked by a logical AND.

The user has the chance to view the database query

hit list produced by the search machine and where

possible to learn from it how the result was achieved

and why it did not provide that which was anticipated

or hoped for.

Footnote

1 An array logs any required data of a uniform data type in the
computer memory in an orderly manner. Access is via an
index. Example: The search entry is “mobile phone behavior
human*, which gives the following search array: search array
[1] = “mobile”, search array [2] = “phone”, search array [3]

= “behavior”, search array [4] =

EMC

“human*

perc_e_p_t_i_o_n_ZLZOQSEI\év'&edi:g



