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ide implementation of wireless
communication services over the
world during the last decades ra-
ised concerns on the risks of ex-
cessive radiofrequency radiation
(RFR) exposure for human he-
alth. The main research interest
during the years was concentra-
ted on risks of brain tumors' de-
velopment in users of cell phon-
es. Indeed, in many studies it was
detected a significant increase in
tumors' risk due to "heavy" using
of cell phones (see, for example,
review [1]). The formal result of
these studies became a decision
of the World Health Organization
/ International Agency for Res-
earch on Cancer to classify RFR
as a possible carcinogen to the
humans.

Meanwhile, very few of up-to-
date studies on assessment of
other health risks in cell phone
users were published. Earlier we
detected a significant percenta-
ge of cell phone users with sub-
jective symptoms of hea-
dache/earache and physical
discomfort during cell phone
talks among the Ukrainian youth
[2]. It was as much as 63.6% of

CYB'€EKTUBHI CUMITTOMU Y MOJIOANX KOPUCTYBAYIB
MOBIJTBHUMW TEJIEGOHAMU B YKPAIHI
SlkumeHko I.J1., Mop. O.0., Unbynid O.C., KonecHuk 51.P.,

Kupunenko C./[., Cugopuk €.I1.

Merta pob6oTu. BuB4eHHSI 0COBIMBOCTEV BUKOPUCTAHHS MOOBISIbHNX
Te/1e(OHIB CTYAEHTCbKOIO MOJIOAAIO i OLIiHKA CY0 '€KTUBHUX CUMIITOMIB
y KOpucTyBa4iB MOBI/IbHUM 3B'SI3KOM.

Martepiann i meToan. MeTon0M aHOHIMHOIO aHKeTyBaHHS
rpoBeAeHO OLiHKY 0COBJIMBOCTEV BUKOPUCTaHHSI MOOI/IbHMUX
Tes1epOoHIB Ta cyb'eKTUBHUX CUMITOMIB Y KOPUCTYBa4iB MOOUTbHUMU
TenegpoHamu — cTyaeHTiB Kuiscbkoro perioHy Ykpainm (n=600).
Pe3ynbraTtn. BussneHo, 1o 37,8% onutaHux Big4yyBatTb Qi3NYHNI
avckomeopt, a 40% — 6inb y ronosi abo B yci nig 4ac po3MoB

3 M06iIbHOro Teneony. lNpu LUbOMYy cepes TyX, XTO KOPUCTYBaBCS
MOOIiNIbHUM Tes1IePOHOM He BiibLLIe 0AHOIro POKY, roJ0BHUM Bislb

niag 4ac po3moB BiayyBanu 16,7% onutaHuvx, a cepen TuXx,

XTO KopucTyBaBcsi TeneoHom rnoHaa 10 pokiB, — 50% onutaHux.
BUCHOBKWN. IHTEHCUBHE BUKOPUCTAHHS MOOINIbHUX TENEPOHIB
CTYLAEHTCbKOK MOJIOALAI0 BUK/INKAE BIAYYTTS Qi3UYHOr0o ANCKOM®POPTY
i 6inb y ronosi Ta/abo ByCi y 3Ha4YHOI 4aCTUHW KOPUCTYBaYIB.

KmoyoBi cnioBa: MobGinbHWi TenegoH, enekTpoMarHitHe
BUIMPOMIHIOBaHHS, Qi3nyYHNA [NCKOMGOPT, ros1IoBHUIA 6irnb, Gisib y BYCi.
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UNHCTUTYT 3KCNEepuMeEHTAaIbHOVI NaTroJioruu,
OHKOJ10rUn Y Ppaanobuosioruv

uM. P.E. KaBeukoro HAHY,

benoLiepkoBCkui HALIMOHAIbHbIV arpapHbIvi
YHUBEPCTUTET,

EenouepkoBckuii 06/1aCTHOV OHKOAMCIAHCEP,

YuuBepcutetr KamnuHaca, bpasuvavs

Llenb paboTbi. M13yyeHne ocobeHHoCTeh
r10/1b30BaHVsi MOOWJIbHbIMU TesleoHaMm
CTYZAEHYECKOM MOJIOLAEXbIO U OLIEHKA
CYOBLEKTUBHBIX CUMIITOMOB Y M0JIb30BaTesien
MOOW/IbLHOV CBSI3bIO.

Marepuanbl n metogbl. MeTo40M aHOHUMHOIO

aHKeTUpPOBaHWsl MPOBEAEHa OLieHKa
0CcobeHHOoCTeV NCroJsib30BaHNS MOOUIIbHbIX
TenedXMVOBb1Cy6b8KTMBHbD(CMAM7nWWOB

v

y nosib3oBatesneri MOOUIbHbIMY Tes1epoHaMu —
CTyIeHTOB KueBCKOoro pernoHa YkpaviHsi

(n=600).

Pe3ynbrarsl. BoisiBieHO, 410 37,8%

OMPOLLUEHHbIX OLLYLLAIOT PUINYECKUI
anckomeopt, a 40% — 60/1b B ro/10BE v/WNav yxe
BO BpEMS pa3roBopoB 1o MobuibHOMY

TenedoHy. lNpun aTOM Ccpeamn Tex, KTo

0/1b30Basicsi MOBUIIbHbIM TESIE(POHOM He bosiee
0AHOIo roAa, roso0BHyt0 60J1b BO BpemMs
pa3roBopos owyuiann 16,7% OrnpoLLEHHbIX,

a cpeau Tex, KTo rosib30BasiCsl Te/1e(POHOM

6onem 10 net, — 50%.

BbiBOAbI. IHTEHCUMBHOE MCI0JIb30BAHNE
MOOU/IbHBIX TEJIE(POHOB CTYAEHYECKOM
MOJIOAEXbIO BbI3bIBAET YyBCTBO (PU3NYECKOIrO
AnckomgopTta v 6osieri B roJioBe u/mam yxe

Y 3HAaYNTEJIbHOIO YXC/1a r10/1b30BaTEJIEM).

Knioyessbie cnoBa: MOGWUIIbHBIV TesieOoH,
BJ1IeKTPOMarHUTHoe Ussiy4yeHune, puan4yeckuni
anckomgoprT, rososHast 60sb, 60/1b B yxe.

respondents who were feeling
pain in a head or an ear during
cell phone talks among young
"heavy" users in Kyiv region, Uk-
raine. Recently Polish res-
earchers [3] unveiled that as
much as 63.2% of cell phone us-
ers in this country had sym-

whom 57.2% were females and
42.8% were males. The average
cell phone use period over the li-
fe was 4-6 years (fig. 1). As for

the time of cell phone daily con-
versations, it varied from less
than 15 min to more than 2 h.
Importantly, about 37% of the

Figure 1

Percentage of respondents in subgroups according
to the periods of cell phone use over the life

ptoms of headache if they talked
often and during a long time. Al-
so, it was detected that 18% of
cell phone users among Korean
students had persistent hea-
daches during or after cell
phone conversations [4].

Our present study aims further
analysis of specificity of cell
phones’ use by Ukrainian student
youth and assessment of subjec-
tive symptoms in this category of
cell phone users.

Materials and methods. The
survey was carried out in 2012 1y
among volunteer students of Ky-
iv region, Ukraine. Total 640 res-
pondents were surveyed, and
600 (93.7%) questionnaires were
assessed as being filled in cor-
rectly and understandable. The
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Figure 2

Subgroups of respondents according to a duration of daily cell

questionnaire consisted of ques- e
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cell phone use over the life, time
of cell phone talks per day, phys- o -
ical discomfort during cell phone -
use, head or ear pains during cell
phone talks. .

The statistic analysis was carri- 0 ="
ed out using a computer program .
(Pris, Russia). Significance 5 it
between groups was assessed
by means of the odds ratio ap-
proach.

Results and discussion.
Most of the students surveyed
were about 17-18 years old, of
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students surveyed talked on cell
phones more than 1h per day
(fig. 2). Females used cell phon-
es much more intensively than
males (fig. 3). And, for example,
the subgroup of females who
talked more than 2 h/day was
statistically significantly bigger
than the subgroup of females
who talked up to 15 min/day
(OR=4.95, CI 95%, 2.26-9.14).
On the other hand, male sub-

v

group included much more sub-
jects, which talked up to 15 min
per day, than that, which talked
more than 2 h per day
(OR=3.98, Cl 95%, 1.68-9.4).
Total 37.8% of the students
surveyed experienced physical
discomfort (heat, heaviness in
the head) while talking on cell
phones. And 40% of the students
felt headaches and/or earaches
while talking on cell phones. The
percentage of respondents fee-
ling a pain during cell phone con-
versation slightly depended on
total duration of cell phone con-
versations per day (fig. 4). Fee-
ling of pain in the head and/or
ear depended on total period of
cell phone usage over the life
(fig. 5). While after 1 years of cell
phone usage headaches/ea-
raches were felt by 16.7% of res-
pondents, after 2 years of cell
phone usage the percent of such
respondents tripled, and after 10

Figure 3

Distribution of females and males in the subgroups depending
on a duration of daily cell phone talks
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Dependence a number of respondents with feeling
of headaches/earaches on the duration of daily cell phone talks
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years there were 50% of respon-
dents with feeling of pain in the
head or ear. Although differences
between the subgroups are stati-
stically non-significant (due to
small number of respondents in
both subgroups) these data need
to be treated carefully.

The symptoms of physical dis-
comfort and pain were more ex-
pressive in females than in males
(fig. 6), obviously, due to more in-
tensive cell phone usage by fe-
males, and/or presumably, due
to physiological gender differen-
ces. For example, headaches
during cell phone conversations
were felt by 20% of females and
only by 9% of males (OR=2.18,
Cl 95%, 1.20-3.98). Earlier more
sensitive symptomatic reactions
of females on RFR exposure from
cellular base transceiver stations
had been reported in France [5].

On the whole, our findings so-
mewhat confirm the results of
our previous study [2]. We
showed herein that a high per-
centage of young people in Ukra-
ine use cell phone excessively, as
well as have subjective sym-
ptoms of physical discomfort and
headaches/earaches during cell
phone talks. But compared to our
previous survey carried out in the
same region in 2010, in this sur-
vey we did not reveal a strong de-
pendence of the percentages of
people having headaches/ea-
raches in the subgroups on the
duration of their daily cell phone
talks. Possibly, in this survey the
subgroups with shorter duration
of daily cell phone conversations
"are formed” due to forced mi-
gration of more sensitive persons
from the other subgroups. They
just could not use cell phones
longer during a day any more due
to their new physical conditions.
On the other hand, we revealed
here a threefold difference in he-
adache manifestation between
the subjects who used cell phon-
es up to 1 year and those who us-
ed them more than 10 years du-
ring the life. While the difference
is statistically non-significant it
needs to be checked in future.

A significant gender-related dif-
ference in the percentage of peo-
ple having headaches during cell
phone talks was unveiled. Fema-
les had headaches during cell
phone conversations more than
twice as often as males. It could
be related to a more intensive
usage of cell phone by females.

We could not assert that the
subjective symptoms revealed
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were solely contributed by RFR
exposure of the respondents’ he-
ads and ears from cell phones,
but not, for example, due to long-
term irritation of acoustic analyz-
er and correspondent parts of
brain of cell phone users. But we
could not exclude that RFR expo-
sure is particularly important in
these effects. For example, re-
cently a bulk of research was pu-
blished on expressive oxidative
stress and mutagenic effects in
living cells, both in model sy-
stems and human organism, due
to long-term low intensity RFR
exposure [6, 7]. On the other
hand it is important to realize that
modern international safety limits
on RFR exposure don't take into
account such subtle biological
effects and base solely on ther-
mal effects of radiation [8].

The limitation of this study is an
absence of measurement on le-
vel of RFR exposure of users' he-
ads due to cell phone talks. The

v

only parameter of RFR exposure
assessed was duration of cell
phone talks/use (per day and du-
ring the life). Previously we ana-
lyzed the intensity of RFR from
cell phones of Kyiv region users
[2]. All cell phones analyzed cor-
responded to the ICNIRP safety
limit (450 pyW/cm?2), but 60% of
them exceeded the Ukrainian sa-
fety limit (2.5 yW/cm2). It would
be indicative to assess a depen-
dence of subjective symptoms of
cellphone users on their cell
phones’ RFR intensity.
Conclusions. Student youth in
Ukraine use cell phones intensi-
vely, and 37% of them talk on cell
phones more than 1h daily. The
feelings of physical discomfort
and headache/earache during
cell phone talks were experien-
ced by 37.8% and 40% of stu-
dents surveyed. Young people
who used cell phones over 10 ye-
ars experienced headaches/ea-
raches during cell phone talks

Figure 5

Dependence a numbers of respondents with feeling
of headaches/earaches on a period of cell phone use over the life
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Comparison of females’ and males’ subjective feelings

of physical discomfort and pain during cell phone talks
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three times more often than
those who used cell phones no
more than 1 year during the life.
Females used cell phones signifi-
cantly more intensively than ma-
les and showed a significantly
higher percentage of those ha-
ving headaches during cell
phone talks.
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