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established that in young sportsmen and volleyball players the duration of the P wave is significantly greater than in the girls of similar
groups, the duration of the PQ interval for volleyball players is significantly greater than for volleyball players, the duration of the QRS
interval for athletes is significantly greater than in athletics, for young athletes and volleyball players Of the QT interval is significantly
less than in the girls of the corresponding groups. Such data can be used as a theoretical basis for the physiological functioning of the
heart, and also find their application in medical practice to explain pathclogical disorders in athletes during long training.

Key words: electrocardiography, juvenile age, athletics, volleyball, not athletes.

Introduction ,

Sport - a special kind of actlvity, combined with regular
high (often extreme) physical and emotional exertion,
increased demands on the health of athietes. Leading
chain, which limits the degree of athlete physical
performance is the cardiovascular system condition (CVS)

[1,2,3]. In recent decades, accumulated rich experience -

in instrumental assessment of the functional state of the
CVS using the assessment of systolic and diastolic
myocardial function, electrophysioclogical aspects of heart
work, condition of endothelial function, systemic autonomic
reactions as temporal and spectral heart rate variability [4,
5, 6]. The European experience, which formed the basis
for the recommendations of the International Otympic
Committee, includes a careful history and physical and
electrocardiography (ECG) study with the indicating of
abnormal heart murmurs, changes in blood pressure, ECG
criteria of hypertrophy of the heart chambers, signs of
myocardial ischemia, shortening or lengthening intervals
QT and PR, ventricular and supraventricular tachycardia
[7, 8, 9]. Features of CVS determine the level of possible
sports achievements in any kind of sport, so the study of
ECG parameters is actual and does not lose practical
significance. The purpose of our study was to establish
sex differences in time ECG scores between athletes of
different sports.

Materials and methods
We have examined athletes who at least three years

' involved in volleyball and athletics s, and a high level of

sports skills (from the first aduilt grade to masters of sports).
Of these, 127 practically healthy girls who were not

" engaged in sports and 73 sportsmen (46 volleyball players
~and 27 athletes) aged 16-20 years. And also 94 non-

sports boys and 115 sportsmen (37 volleyball players and
78 athletes) aged 17-21. We conducted an ECG study
using a computer diagnostic system that provides
simultaneous recording of the electrocardiogram,
phonocardiography and blood pressure mgasurements.
The analysis of the results was carried out using the

. STATISTICA 5.5 program (National Pirogov Memorial

Medical University, Vinnytsya, SRC, licensed number

AXXR910A374605FA). The reliability of the difference’in

values between the independent quantitative values was
determined with the normal distribution of the t-criterion
of the Student, and in other cases, using the U-criterion
of Man-Whitney.

Results. Discussion
Analyzing the ECG temporal indicators in Juvenlle

persons with different levels of physical activity, we
decided to stay on the !l standard lead. It is established
that the duration of the wave P in young volleyball players
is statistically significantly higher than that of those who
are not engaged in sports. Girls engaged and not engaged
in sports, this indicator did not have statistically significant
differences. At the young athletes (p<0,05) and volieyball
players (p<0,01), this indicator is significantly higher than
that of girls of the same types of sports (Table 1).

The duration of the PQ interval in volleyball players
also has the highest values compared to non-athietes
(p<0,05) and athletes (p<0,01). In female subjects of
different groups, this index of electrical activity of the heart

did not have significant differences (in all cases, p>0.05).

The duration of the interval PQ only in boys volleyball
significantly:higher than in girls volieyball (p<0.01).Indicator
of QRS interval duration in young athletes and not athletes
had significant differences. We have found that this indicator
is only volleyball players girls more than in athletes girls
(p<0.01). Of all the groups of comparison, only in young
men of athletes, this indicator is statistically significantly
more significant than in athletes girls (p<0,05). When
comparing the QT interval duration between groups of
boys, no statistically significant differences were found. i
is established that inathletes girls the index of the study
tends to increase, compared to non-sportsmen (p=0,065).
At the young men athletes and volleyball players, this
indicator is significantly lower than that of girls of the
respective groups (p<0.01 in both cases) (see Table 1).
We have been researching some options of integrated

electrical activity of the heart, including angles electrical

axes QRS and P, the internal deviation time of the right
and left ventricles, corrected interval of QT, which Is -
determined by the Bazet formula and duration of the
interval RR (Table 2).

The inclination index of the QRS electric axis has no
sexual differences. Indicator electrical tilt axis P males in
different groups (non sportsmen (p<0.001), athletes
{(p<0.01) and volleyball players boys (p<0.01)) had higher

values than girls in respective groups.

The internal rejection of the right ventricle has bigger
values in the group of boys that are not involved in sports
{(p<0.001), total group of athletes (p<0.05) and volleyball
players boys (p<0.01) than in girls of similar groups.

In the study of the time of the internal deviation of the

- left ventricle, no significant differences and trends have

been established in all groups of men and women with
different levels of physical-activity.
In the study of QT interval established phenomenon

56
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Table 1. Time-based electrocardiogfabhic indices in Il standard
lead in boys and girls engaged and not engaged in sports (ms).

Table 2. Integral indicators for boys and girls engaged and not
engaged in sports.

Girls

Young men Young men Girls
Indicator | Sport activities e e R, Indicator | Sport activities Py yrg p
Not sportsmen | 81,12+1,320 | 80,63+1,040 | >0,05 Not sportsmen | 66,283,090 | 66,32£2,37 | >0,05
Sportsmen | 83,54+1,040 | 79,80£1,370 | <0,05 Sportsmen | 64,64£2,280 | 69,99£2,60 | >0,05
Volleyball | 87,03+13,06 | 78,91x11,41 | <0,01 Volleyball | 66,62+3,740, | 69,41£26,56 | >0,05
Athletics 83,10+13,88 | 79,33+14,22 | >0,05 Athletics | 66,81£32,13 | 70,74£19,70 | >0,05
b, >0,05 >0,05 Electric P, >0,05 >0,05
| Wave P axle
Pis >0,05 >0,05 QRS () Pis >0,05 >0,05
D, >0,05. >0,06 P >0,05 >0,05
Pya <0,05 >0,05 Pya >0,05 >0,06
Pos >0,05 >0,05 Pya >0,08 >0,05
P, | >005 >0,05 Paa >0,05 <0,05
Not sportsmen | 147,2£2,600 | 142,2+1,800 | >0,05 Not sportsmen | 87,81£1,170 | 79,971,020 | <0,001
Sportsmen | 148,042,200 | 142,2£2,300 { >0,05 Sportsmen | 86,26+0,980 | 82,431,170 | <0,05
Volleybal 164,5+43,20 | 143,117,70 | <0,01 Volleyball | 89,95+12,57 | 82,22£9,730 | <0,01
Athletics 144,9£20,70 | 141,9£26,70 | >0,05 Athletics 85,36£13,56 | 81,48:11,17 | >0,05
PQ P, >0,06 >0,05 Hectric P, >0,05 >0,05
interval P <0,05 >0,05 axie P (1) Pa >0,05 >0,05
P >0,05 >0,05 Pra >0,05 >0,05
Pag >0,05 >0,05 Pys >0,05 >0,05
D, >0,05 >0,05 Poa >0,05 >0,05.
Py <0,01 >0,05 Dya >0,05 >0,05
Not sportsmen | 81,351,090 | 80,60+£0,890 | >0,05 Not sportsmen | 26,41£0,840 | 22,88£0,450 | <0,001
Sportsme\p 82,20+0,820 | 80,30£1,130 | >0,05 Sportsmen 25,791-0,460 23,800,800 | <0,05
B Volleyball | 80,54£11,63 | 83,22+10,17 | >0,05 . Volleyball | 25,46%4,850 | 22,87£6,890 | <0,01
Athletics 82,28+10,39 | 76,969,140 | <0,05 E{g?n(;f Athletics 25,36+5,260 | 25,117,590 | - >0,05
Complex Pa >0,05 >0,05 di\f/i?:gn Py >0,05 >0,05 ‘
QRS P >0,05 >0,05 right Pia >0,05 >0,05
Pra >0,05 >0,05 Ve(rr’;fsi‘)ﬂe Py >0,05 >0,05
Pys >0,05 >0,05 P,s >0,05 >0,05
Py >0,05 . >0,05 Py >0,05 >0,05
Py >0,05 <0,01 v Py >0,05 >0,05
Not sportsmen | 365,4£2,400 | 366,9+2,400 | >0,05 Not sportsmen | 39,81+0,640 | 39,040,520 | >0,05
Sportsmen | 364,3+2,100 | 374,2+3,200 | <0,01 Sportsmen | 40,430,430 | 40,18+0,600 | >0,05
Volleyball | 359,4:27,60 | 376,2+28,50 | <0,01 ‘ Volleyball | 40,22+86,120 | 40,39+5,840 | >0,05
Athletics | 368,1£29,10 | 372,8+29,80 | >0,05 ;‘?;‘;’n?; Athletics | 40,465,410 | 40,15£4,960 | >0,05
aT P, >0,05 =0,065 deviation P, >0,05 >0,05
vinterval Pys >0,05 >0,05 Of;?te P.q >0,05 >0,05
Bra >0,05 >0,05 Ve(f:qrs“)l'e Pra >0,05 >0,05
Pas >0,05 >0,05 D, , >0,05 >0,05
Py, >0,05 >0,05 Poa >0,05 >0,05
Poa >0,05 >0,05 Pya >0,05 >0,06
: :
of sexual dimorphism revealed that this figure was  athletes (p<0.001 in all cases) than in simitar levels of
ignificantly higher in the groups of girls not involved in physical activity by groups of youths. -
Sports, total group of athletes, volleyball players and Found that the rate of RR interval statistically significantly
;.OMEDICAL_ AND BIOSOCIAL ANTHROPOLOGY". 57
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Continuation of table 2.

higher in boys not involved in sports (p<0.001), athletes
(p<0.01) and athletes (p<0.01) than girls respective groups

Conclusions and perspectives of further

1. In the youth athletes and volleyball players, the
duration of the wave P is significantly higher than that of

2. The duration of the interval PQ in volieyball players
boys is significantly greater than that of volleyball players

3. The length of the interval QRS in athletes boys is
significantly greater than athlete girls.

4. In the youth of athletes and volleyball players, the
duration of the interval QT is significantly lower than that
of the girls of the respective groups.

Prospects for further development consist in the use
of the obtained data in diagnosing the state of the
cardiovascular system in young people of different sexes
and athletic direction. Such data can be used as a
theoretical basis for the physiological functioning of the
heart, and will also find their use in medical practice to
explain pathological disorders in athletes during long
training. Based on these indicators, it is possible to adjust
the level and intensity of training programs for male and

indicator | Sport activities Young man Girk, p
Mto Mt o " (see Table 2).
Not sportsmen | 0,372+0,002 | 0,391%0,002 | <0,001
Sportsmen 0,371+0,001{ 0,392+0,002 | <0,001 developments
Volleyball 0,374+0,016 | 0,392+0,020 | <0,001
Athletics 0,370%0,022 | 0,392£0,020 | <0,001
Adjusted . ..
QT Pry >0,05 >0,05 girls of similar groups.
interval P,y >0,05 >0,05
© P.s >0,05 >0,05 girls.
P, >0,05. >0,05
Py >0,05 >0,05
Poa >0,05 >0,05
Not sportsmen | 1009+16,00 | 918,9+11,60 | <0,001
Sportsmen 1045+13,00 | 980,4£20,40 | <0,01
Volleyball 1003£155,0 | 973,9+166,3 | >0,05
Athletics 1084£185,0 | 974,2+196,8 | <0,01
Interval P, >0,05 >0,05
RR (s) P.s >0,05 <0,05
P4 <0,01 >0,05
D, >0,05 >0,05
Py >0,05 >0,05
Pes <0,05 >0,05 female youths.
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Knpunyenko 10.B., Capapunmiox JLA., Jimynumn '.B., HUsanoBa E.UN., PomaneHko A.U.

NMonNoBbIE OCOEEHHOCTM BPEMEHHle MOKA3ATENEN aﬂEKTPOKAPD,MO['PAMMbl Y nny EOHOLLIECKOFO
BO3PACTA, KOTOPbIE 3AHMMAIOTCA M HE 3AHMMAIOTCA CIMOPTOM

Peslome. B cratse ycTaHOB/IEHb! 0COBEHHOCTU B/IEKTPOKAPANOrPahUHECcKUX fokasaresiedl y L HOLIECKOro Bo3pacTa B 3aBu-

European protocol. Consensus

CUMOCTW OT nona n BUAa CropTa. YCTaHOBAEHO, HTO Y IOHOLEH COPTCMEHOB U BONEHOGO/IMCTOB NPOAC/IXUTE/IbHOCTE 3ybua P

A0CcTOBEPHO GONblUe, HeM y AEBYLIEK aHasIOrMuHbIX Py, NPOAOIKMTENIbHOCTL MHTepBana PQ y BoneiboimcToB AOCTOBEPHO
6onbiue, Hem y BONEAGOIMCTOK, NPOAOIXNTENLHOCTL MHTEpBana QRS y sierkoarneros aHauumoe Go/lblue, YeM B JIErKOAT/IETOK,
y IOHOLIEH CrOPTCMEHOB 1 BONeABoIMCTOB MNPoJOmIKUTENbHOCT MHTepBaaa QT 40CTOBEpPHO MeHblue, YeMm y OeBylleK COOTBET-
cTBylowmx rpyrin. Takue AaHHble MOryT 6biTb MCOIb30BaHLI B KaYeCTBE TEOPETUHECKOro 060CHOBaHUS (DUINOAOrnYECcKoro
YHKLMOHMPOBAHNS CEpALa, a TakKe HaligyT CBOe MPUMEHEHWEe B MEOMUMHCKONA NpakTvke Osi 06bICHEHNS MATONOMMHYECKUX
HapYLUEHWA y CIOPTCMEHO8 TPY J/IMTENbHbEIX TPeHUPOBKAX.

Kniouesnie crnoBa: s/1eKTPOKapAMorpagus, IHOLECKMY BO3PAcT, Nerkas atietyka, BoeiBon, He CrnopTCMEHb!.
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Kupunyenko FO.B., CapaguHiox J7.A., iy .B., IBanosa €.1., Pomanenko O.l.

CTATEBI OCOBNNBOCTI HACOBNX MOKA3HWKIB EJIEKTPOKAPOIOTPAMWU Y OCIB IOHALLBKOIO BIKY, AKI
3AMMAIOTBCH TA HE 3AMMAIOTLCH CMOPTOM

Peswome. Y crarri BusHaveHi ocobmBocCTi enenpoxapaiorggcﬁiw-mx MOKa3HUKIB y 0CI6 1OHALUBKOrO BiKy B 3a/1€XHOCTI Bif cTati 1a
Buay crnopTy. BecraHosnero, WO y 1oHaKiB criopTcMmeHis | soneniBonictis Tpusanicts 3ybusi P OocToBipHO 6inbiia, HiX y Ais4aTt
aHanoriyHuX rpymn, TonBanicTs iHTepaany PQ y BoneiGonicTia AocToBipHO Binblua, HiX y BoneitbonicTox, TpuBanicTs inTepeany QRS
y nerkoatnetis anavyiye Bifbiua, HX Y NIerkoaT/IeToK, B IOHaKIiB COPTCMEHIB | BoneiiGonicTie TpuBanicTs inTepsany QT pocrosipHo
MeHLWa, HiX y figqar signosigHux rpyn. Taki gaHi MoxyTs ByTi BUKOPUCTaHI B SKOCTI TEOPETUYHOro 06rDyHTYBaHHs Qi3ionoriyHoro
DYHKLIOHYBAHHS CEPUS, & TaKOX 3HaAyTb CBOE BUKOPUCTAHHS B MELMHYHIA MPpaKTUYi 419 MOSICHEHHS NaToNOriyHIUX MOPYLUEHL Y
CrOPTCMEHIB. NPY TPUBANIMX TPEHYBaHHSIX.

KniouoBi crniosa: e/lexTpokapaiorpais, roHauskui Bik, lerka atneruka, Boneiibon, He CriopTCMEHH.
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WCKPUMIHAHTHI MOAEN MOXJTMBOCTI BAHUMKHEHHA NEPBUHHOI
INCMEHOPEI Y AIBYAT 14-18 POKIB B 3AJIEXXHOCTI BIj
COBJINBOCTEN PO3MIPIB TIJIA ABO COHOIPA®INHNX NAPAMETPIB
MATKHN | 9€4YHNKIB TA TOPMOHAJIbHOIO ®OHY B PI3HI ®A3U
EHCTPyAﬂbHOI'O LMKy

SIOME. BUKOPUCTOBYIOHN METOL, NOKPOKOBOr0 AUCKOMMIHAHTHOMO aHami3y, Ha OGHOBI 0COB6IMBOCTEN aHTPONOMETDIYHIX Ta
ATOTUINOONYHUX MOKa3HWKIB 260 COHOrpagidHVX rapameTpia MaTKy | SEYHUKIB Ta FOPMOHAIbHO0 ¢OoHY B pisHi a3yt MeHCTPY-

Horo umkiny 231 3a0posux ais4at sikoM 8ia 14 go 18 pokis Ta 76 Aisyat aHanoridHOro Biky 3 NepBuHRNMK AUCMEHOpEesMU,
YO0BaHI BUCOKOIHGOPMATVBHI OCTOBIDHI MOAEN MOXIMBOCTI BUHUKHEHHS 4AaHOI0 3aXBOPIOBaHHS (B 3aneXHOCTI Bi4 0COG/MBO-

/i By, 50BY | DO3MIDIB Tila KOPEKTHICTL knacuikallii BcTaHosneHa 8 99,4% sunanxis; cratucTuka Yinkca naména=0, 199; p<0,001;

anexXHoOCTI Big 0cobmMBOCTE COHOrpagiyHMX rapaMeTpia Ta ropMOHaIbHOro (POHY KOPEKTHICTh knacugikaLii BCTaHoBNEHa B
4% Burnagkis; cratMcTuka Yinkca nam6pa=0, 162; p<0,001).

10YOBi CNOBA: r1epsuHHI AMCMeHope!, OiBYara, aHTUOMOMETDIA, COHOrpagia MaTky i AE4HNKIB, rOPMOHaNBHIIA POH, ANCKDH-
aHTHW aHasI3. i

Bectyn

30epexeHHs PENPOAYKTUBHOIO NOTEHUjay, fK 3HaY-  TIpU4MHOK AaHol nathori‘i Moxe 6yTU B nepuly yepry
[ CxNanoBoi PENPOSYKTUBHOIC 3A0POB'A KPaiHu, € 0f-  Cnankoeui dakrop [1]. Y nignitkosomy Bij NOpsA, 3 IHTeH-
M 3 MPIOpUTETHNX HANPSMKIB PO3BUTKY LMBIMIB0BAHO-  CUBHICTIO BOMLOBMX BigYYTTIB CaMe NCUXOEMOLLAHI | HeMl=
‘GycninLCTBa # ocHOBHUX cTpaterit BOOZ, wo oby-  poBereTaTUBHI NOPYLIEHHS, siKi CYyNPOBOAXYIOTh NepBun-
BNIOE BEIMKY yBary [0 OXOPOHW 300POB's AiB4ar-  HY AUCMEHOPEI0, B 3HAYHIM Mipi Bu3HayaloTL BMAWB Ha
NITKIB, SK MaliByTHIX XIHOK, 3a6e3rne4eHHs ONTUMank-  AKICTh XWUTTA Nignitkie. Binbl TOro, He 3pO3yMinuM 3anm-
X YMOB X POSBUTKY, PaHHBOrO BUSBNIEHHS AKYLIEPCb-  LUAETHCS MexaHiaM hOPMYBaHHS THXKOr0 nepebiry auc-
HekonorisHoi natonoril [2, 3, 9]. Y oBeHiNbHIA riHe-  MeHOpEeT Y AeaKuX NauieHTiB, SKUM, B CBOIO Yepry, NoTPibHi
rii cepen 3axBOPIOBaHb, LU0 CYNPOBOMXKYIOTECA 60-  iHWI MiaxoAu B Tepanii Ta npodinakTUky 3axs80pOBaHHS
OBUM CUHOPOMOM, Befdyde Micue 3aitmae nepsuHHa  [4]. TOMY B yCbOMY CBITi A€ axTUBHUIA NOWYK npenux-

eHOpes. Y CTPYKTYPi 3arabHOT 3aXBOPIOBAHOCTi Nep-  TOPIB, L0 A03BONSIOTE BUAINATU PYNU PU3MKY TSKKOrO
a AMCMeHopes BUABNRETLCH y 12-35 misuar y giui' nepeliry ancmeHopei, ouiHBaTU Yy HUX edEeKTUBHICTb

8 pokis [5]. Tepanii i Ha NiSCTaBi UBLOrO BU3HAYATY TAKTUKY BEAEHHS
TIONOria NepBMHHO! AMCMEHOPET 0O KiHUA He ACHA.  TaKWX XBOPMX.

MEDICAL AND BIOSOCIAL ANTHROPOLOGY” ) 59
, Ne28



