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Abstract: Despite extensive research, the impact of the
electromagnetic (EM) fields on the cardiovascular system

fact that the antennas are installed in highly inaccessible
locations and that the radiation beams run high above
the ground, the workers of the RLS are free from being

has not been definitely explained. The examinations were
carried out in 7I workers of AM Stations (exposed group).
The control group consisted of 42 non-exposed workers of

4 Radio Link Stations. The workers had the following
performed: generol medical exomination, an interview
including cardiological and family history, resting and 24h ECG and signal averaged ECG. The examined groups
did not diffe, significantly in the percentage of subjects
with diagnosed LVP. Our analysis revealed, however, that
the RMS-QRS value was significantly lower (p:0.02), and
duration of QRS was shorter (p:0.048) in the exposed

exposed.
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the

electromagnetic (EM) fields on the cardiovascular system
has not been definitely explained. The studies we have
conducted on the occupational exposure to medium
frequency (0.7-1.5 Hz) EM fields revealed a significantly
higher rate of abnormal records from resting and 24-bECG

" - body mass index (BMI): body mass/h
*- statistical ly si gnifi cant difference (p<0. 05
)

monitoring

a

exposed workers than in non-exposed
controls (relative risk 6.25). The most prevalent among the

in

recorded abnormalities were ventricular disturbances of the
heart rhythm [1] that are thought to be a potential cause of
sudden cardiac death. One of the methods that enables early
detection of these cardiac effects is that of late ventricular
potentials analysis (LVP).The examinations of LVP have so
far been performed in patients with various cardiovascular
impairments (cardiomyopathies, congestive heart failure,
myocardial infarction) [2].

METHODS
The examinations were carried out in:
o 7I workers of 4 AM Broadcast Stations (AM) - exposed

AM

selected

for the study operate

at

frequencies ranging from 0.738 to 1.503 MHz. These
objects can be characterized by permanent exposure of
their workers to electromagnetic fields (mostly electric).

The workers had the following performed:
general medical examination,

o
a

an interview including cardiological and family history,
ECG monitoring was performed using Medilog 3000
(Oxford, England) set from two bipolar leads CM5 and

CSl. The results obtained were then related to the
international standards for ECG according to criteria
adopted at the 3rd Holter Symposium in Vienna in 1988.
resting ECG and signal averaged ECG, using Medea-LVP
late
system (Gliwice-Poland) for the assessment
ventricular potentials. The recordings were performed
from three orthogonal X, Y, Z leads according to Frank.
The signal was amplified 4000 times. The vector value of
the signal was calculated after it had been averaged and
filtered by a 25-250 Hz and a 40-250 Hz two-way filter.
0.5 Hz was assumed to be the admissible noise level.

of

Table 2z Cntenafor identification of late venficular
Classification

Duration of

The main source of EM fields in AM are the
transmitting antennas (half-wave dipole), radio
transmitters and feeders which conduct radio signals

o

from the transmitter to the antenna).
42 workers of 4 Radio Link Stations (RLS) - control
group. RLS are the elements of a telecommunication

system

rcQgn

No of subjects reporting

group than in the controls

group. The

40.7+14.0

18.6+12.1

in which signals are transmitted

Gomes-filter

40-250H2

using

electromagnetic waves focused into very row beams by
directional (mostly parabolic) antennas. Owing to the
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The following three parameters were evaluated:
o duration of the averaged QRS complex (QRS),
o maximum amplitude of the final40 ms of the averaged
QRS complex (RMS_QRS),
o duration of the final fragment of 40 mV averaged QRS
complex (QRS_40).
Depending on the filter used, Simson, Gomes, Kuchar or
Denes interpretations were used (Table2).

EXPOSURE EXAMINATION
For each worker the exposure to EM fields (maximum
daily exposure level and dose per workshift) was assessed.

The daily dose was calculated from a series of
measurements of partial doses recorded at routine tasks
performed by particular groups of workers during a
workshift. For the measurements HOLADAY measuring set

(Holaday Ind. USA) and MEH-la meter (Technical
University, Wroclaw, Poland) were applied.
The data from the medical examinations and interviews
indicate that the test groups did not differ significantly in

the level of physical fitness and dietary intake. They
differed only regarding the age of workers and amount of
alcohol consumed (which was higher in the control group).

Its possible influence on the results of the study was
by statistical methods. Characteristics of the
examined groups are displayed in Table l.
eliminated

RESULTS

In the exposed group, late ventricular potentials were
found in 23 workers, including 7 people meeting the Gomes
criterion, 13 meeting the Gomes and Kuchar, I meeting the
Kuchar, and2 meeting the Gomes, Kuchar and Denes criteria.
In 9 people, the detected late ventricular potentials were
accompanied by pathological changes in the Holter
recordings, including 6 persons with ventricular hean rhythm
disturbances. The examined groups did not differ significantly
in the percentage of subjects with diagnosed LVP (32% n
exposed vs.2lYo in control groups).
Late ventricular potentials were detected in 9 people of
the control group, including 4 people meeting the Gomes
criterion only,2 people meeting the Gomes and Kuchar, 2
meeting the Gomes, Kuchar and Simson, and I patient
meeting the Gomes, Kuchar and Denes criteria. In 5 people,
the detected late ventricular potentials were accompanied by
pathological changes in the 24-h ECG recordings, including
I person with disturbed ventricular heart rhyhm.

Our analysis revealed that the dwation of QRS was
significantly shorter (p:0.048) and RMS_QRS value was
significantly lower (p:0.02) in the exposed group than in
the controls (table 3).

CONCLUSIONS
The observed changes in LVP parameters may be caused

by a direct action of the EM fields on the electrical system of
the heart [7]. Therefore in individuals exposed to EM fields,
LVP analysis is particularly valuable. Our results should be
verified and require further studies because the prognostic
value of LVP either in healthy or exposed to EM fields
people has not been so far investigated. LVP incidence in
patients with various cardiovascular diseases is associated
with the increased risk of life-threatening ventricular
anhythmia [8].
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