Pe3omera Ha HayyHHTe TPYyAOBe HA IJ1. ac. UBeta HopaanoBa bonoBa, 10kTOp
Bucoxomoukoeu cmamuu

AHTpoOnoMeTpUYHU XapakTepucTuku u \Wingate Tect mapaMerpu Ha MoAPaCTBALIN
GyT00IMCTKH U JIEKOATJIETKH

AHTPONIOMETPUYHUTE XAPAKTEPUCTUKU M aHaepoOHATa TOAHOCT ca MpPU3HATH 32 KIIOYOBH
(akTopu 3a YCHEIIHU CHOPTHU MOCTHXeHMs. [laHHUTE OT TSIX ce M3IOJI3BAT 3a MO-3a1bJI00UeH
aHaM3 U MO-100po pa3dupaHe Ha pe3ylNTaTUTe OT CIOPTHUTE HoCTIKeHHs. Heobxomummre
JAHHW OTHOCHO MOJPACTBAIUTE MOMUYETAa B MHOTO CIIOPTOBE 00aue BCE OIE Ca OCKBIHHU WIIH
muncBar. llenra Ha TOBa mpoyuBaHe Oemie Ja ce HampaBH CpPaBHHUTENIHA OLIEHKAa Ha
AHTPOIIOMETPUYHHTE MApaMETPU U XaPaKTEPUCTUKHUTE HA aHAepOOHATa TOAHOCT Ha 15-roauuIHu
¢yrbonMcTKH M NekoarieTd. B mpoyuBaHeTo ca BKiIIOYeHH 32 ChCTE3aTENKH, y4acTBAIM B
HAIIMOHAJTHU TPBEHCTBA B bbarapus. M3non3Baxme yCcTaHOBEHU CTaHAAPTH 3a ONpENeIsiHEe Ha
AHTPOIIOMETPUYHHUTE XapAKTEPUCTUKU. 3a J1a ONpEeaesIuM aHaepoOHATa MOIIHOCT, IPUIOKHUXME
tecra Wingate 3a oleHka Ha aHaepoOHATa TOIHOCT, KOWTO € 0COOCHO BaXKCH 3a CHIOPTOBE KaTO
¢yTbOT UM NeKa aTieTuKa — CIPUHTOBU JAUCHUILIMHY. JIBeTe Tpynu u3cieqBaHu cyOeKkTH He ce
pasznnyaBaxa ChIIECTBEHO 10 BB3PACT U PBCT, HO UMAIlle CTATUCTHYECKU 3HAYUMU PA3IUKHA MEKITY
rpynuTe mno otHomeHue Ha Terno, BMI u mponenTt mactHa ThkaH. Pe3ynratute oT Tecta Ha
Wingate cbI1i0 nmoka3axa CTaTUCTHYSCKH 3HAUUMa Pa3jikKa MKy JBETE U3BAIKHU 110 OTHOIICHUE
Ha nokasarenute OTHocuTenHa nukosa mourHocT (RPP) (W/kg) u OTHOcuTenHA cpeiHa MOIITHOCT
(RAP) (W/kg). Uzcnensanute 15-roaunrau ¢GpyTOOIMCTKY c€ XapaKTepu3npaxa ¢ M0-BUCOK PBCT
OT CpelHHUA 3a BB3paCTTa, CPEJHU CTOMHOCTH 3a Bb3pacTTa Ha BMI u mpoueHT macTHa ThKaH,
KakTo U cpeanu croitHocTH Ha RPP. U3cneaBanute 15-roauiiiHu cbeTe3aTeNKy M0 JieKa aTieThKa
ce XapaKkTepu3upaxa CbC CPEJIEH 3a Bb3pacTTa PbCT, HUCKH cTolHOCTH Ha BMI 1 mpouienT MactHa
TBhKAaH 3a Bb3pacTTa , KakTo U BUCOKH cToiHOCTH HAa RPP. ToBa mpoyuBane € mbpBOTO B bbirapus,
(oxycupaHo BbpXY HOJpacTBaIly (GYTOOIUCTKU U ChCTE3ATENKH I10 JIEKa aTIeTHKA.

Anthropometric characteristics and Wingate test parameters of adolescent female football
players and track and field athletes

Anthropometric characteristics and anaerobic fitness are recognized as key factors for successful
sports performance. Data thereof are used for more thorough analysis and a better understanding
of the results of sports performance. However, the needed data regarding adolescent girls in many
sports are still scarce or absent. The aim of this study was to make a comparative assessment of
the anthropometric parameters and the characteristics of the anaerobic fitness of 15-year-old
female football players and track and field athletes. The study included 32 subjects who had
competed in national championships in Bulgaria. We used established standards to determine the
anthropometric characteristics. To determine the anaerobic power, we applied the Wingate test to
assess anaerobic fitness, which is particularly important for sports such as football and track and
field athletics — sprint disciplines. The two groups of studied subjects did not differ significantly
in age and height, but there were statistically significant differences between the groups in terms
of weight, BMI, and Fat%. The Wingate test results also showed a statistically significant
difference between the two samples regarding the indicators Relative Peak Power (RPP) (W/kg)



and Relative Average Power (RAP) (W/kg). The 15-year-old female football players studied were
characterized by height that was higher than average for the age, BMI and Fat% that were average
for the age, and average RPP values. The studied 15-year-old female track and field athletes were
characterized by height that was average for the age, BMI and Fat% that were low for the age, and
high RPP values. This study is the first in Bulgaria to focus on adolescent female football players
and track and field athletes.

I[e(l)l/llIHT Ha M€/, CEJICH, HUHK U Ke€JISI30 IIPH MbiKE CIIOPTUCTHU

Pe3tome: MukpoesneMeHTUTe Urpasit BakHa poJisi B OMOJIOTHYHUTE MPOLIECH, KOUTO €a OT ToJisiM
MHTEPEC 3a CIOPTUCTH, TPEHBOPHU U CIIOPTHU CHELMATUCTH. XKens130T0, MeITa, LUHKBT U CEJIEHBT
JeficTBaT M KAaTo AaHTHOKCHJAHTH, YYacTBalKM B KaTAIMTUYHOTO JEHCTBHE WU B
CTa0WJIN3MPAHETO Ha AKTUBHUS LEHTHD HA aHTHOKCHUIAHTHUTE €H3UMH Kartanasza, Cu, Zn-
CYNEepOKCH]I JAMCMYyTa3a M IIIyTaTHOH nepokcupaasza. Llenta Ha ToBa mpoyuBaHe Oemie na ce
u3ciensa AeGUIMTHT Ha MUKPOCIEMEHTHTE JKENA30, MEJ, UMHK W CEeJEH IMpPH CIOPTHUCTU OT
pa3IMYHU CIIOPTOBE, KAKTO U Jla Ce OLIEHU BPh3KaTa UM C aKTMBHOCTTA Ha aHTHOKCHJIAHTHUTE
€H3MMH, B KOUTO ydacTBaT. B3era € BeHO3Ha KpbB OT 43 MBXKE CIIOPTUCTU ChC CPEHA Bb3pPacT
21,0+4,10 rogunu (6 xapareku, 18 dyrOomuctu u 19 Gopuu) U ca U3MEepeHH MbIHA KPbBHA
KapTUHA, cepyMHa KoHIeHTpanus Ha mukpoenementu (Fe, Cu, Se u Zn) u deputuH, KakTo u
aktuBHOCTTa Ha Cu, ZN-CynepoKCcH AUCMYTa3a U ITyTaTHOH IMEPOKCHAa3a B o0emMa Ha KJIeThbUHUS
nakeT. Pe3ynararute mokassar, ye skene3HuT aeduuut, 6e3 aHeMusi, € Hail-4ecTo yCTaHOBEHUST
NeUIUT Ha MUKPOEIEMEHTH, a GePUTUHBT € MO-YyBCTBUTEIIEH MPEAUKTOP 32 KEJIe3eH AePUIIUT,
OTKOJIKOTO C€pyMHaTa KOHILIEHTpalus Ha xkenst30. CHOpPTUCTUTE C XPOHUYHU BB3MAIUTEIIHU
3a00IIBaHUS Ca YA3BUMH KbM Kene3eH aeduuuT. CTaTUCTUYECKH 3HAYUMHU TO-HUCKH CTOMHOCTH
Ha aKTHUBHOCTTA Ha (DEPUTHH, MEJ] U CYNIEPOKCHUJI JMCMYyTa3a ca YCTAHOBEHH CaMO B U3BaJKaTa OT
6opiu. B 3akitouenue, CHOPTUCTUTE C TEKBK TPEHUPOBBUEH PEKUM (2 TPEHUPOBKH Ha JICH TLTIOC
CWJIOBU TPEHHMPOBKH), KaTo OOpuLMTE B TOBAa MPOYYBAHE, Ca MO-YSI3BUMU KbM JAePUINUT Ha
MUKpoesneMeHTH. Heo0Xxoumu ca JOIbJIHUTENIHN POYYBaHUs, 3a J1a e MOKaXe KaKBU CEpyMHHU
KOHLEHTPALMU Ha MeJI, LIMHK U CEJIeH OCUTYpsIBaT Hail-BUCOKAa aKTUBHOCT HA aHTHOKCHJIAHTHUTE
SH3UMH CYMEPOKCHU JUCMYTa3a U IIIyTaTHOH MEePOKCUIa3a.

Copper, selenium, zinc, and iron deficiencies in male athletes

Abstract: Trace elements play a significant role in biological processes which are of great interest
to athletes, coaches, and sports professionals. Iron, copper, zinc, and selenium act also as
antioxidants, participating in the catalytic action or in stabilizing the active centre of antioxidant
enzymes catalase, Cu,Zn-superoxide dismutase and glutathione peroxidase. The aim of this study
was to investigate the deficiency of the trace elements iron, copper, zinc, and selenium in athletes
from different sports, in addition to assessing their relationship with the activity of antioxidant
enzymes in which they participate. Venous blood was taken from 43 male athletes with a mean
age of 21.0+4.10 years (6 karatekas, 18 soccer players, and 19 wrestlers) and complete blood count,
serum concentration of microelements (Fe, Cu, Se, and Zn) and ferritin, and activities of Cu,Zn-
superoxide dismutase and glutathione peroxidase in packet cell volume were measured. The results
showed that iron deficiency, without anemia, was the most frequently established microelements’
deficiency, and ferritin was more sensitive predictor of iron deficiency than serum iron



concentration. Athletes with chronic inflammatory diseases are vulnerable to iron deficiency.
Statistically significant lower values of ferritin, copper, and superoxide dismutase activity were
established only in the sample of wrestlers. In conclusion, athletes with heavy training regimen (2
workouts per day plus strength training), such as the wrestlers in this study, are more vulnerable
to microelements deficiency. Further studies are needed to show what serum concentrations of
copper, zinc, and selenium provide the highest activities of the antioxidant enzymes superoxide
dismutase and glutathione peroxidase.

Hpnnomenne HAa HHTYMIIHUOHUCTUYHA pasMHUTa JIOTUKaA 3a I/I)IeHTI/I(l)I/IIIHpaHe Ha Ba’KHHU
(l)yHKIII/IOHaJIH]/I MoKa3aTeJIM 3a eq)eKTI/IBHOCT Npu MJIaAd XOKECUCTH

Mexnykpurepuanuuar ananus (ICrA) e mpuiokeH 3a IbpPBU BT MPH OLIEHKAaTa Ha BaKHU
MoKasareiu 3a (pyHKIHMOHAIHA FOJHOCT MPU MJIaJd XOKEHCTH. Bb3 OCHOBa Ha pe3ynraTuTe OT
Moau(UIIMpaHU TOJEBU TECTOBE, CIELUATHO HACOYEHH KBbM XOKEWHa Urpa, ca YCTaHOBEHU
3HAYUMHU KOpEeJallid MEeXAY pasriexjaaHute mnokazatenud. HaOmromaBaxme ICrA xopenanuu
MEKIy CpellHaTa MOIIHOCT BbB BaroBe B Tecta Ha Wingate u Teryoro, ppcTa, cCHiiata Ha XBaTa ¢
JIsIBa U JIICHA pbKa U TPOMHMS CKOK (c1aba MmoJjioyKHuTeIHA B3aMMOBPB3Ka), KAKTO U yAapa ¢ TOIKa
3a JIOBKOCT U yJapa ¢ KOO 3a JIOBKOCT (cjiaba oTpUIlaTeIHa B3aUMOBPbH3Ka), Ca MOTBHPACHH OT
IIPOBEJICHUS CTATUCTUYECKH TeCT 3a Kopenanus Ha [lnapchbH.

Application of Intuitionistic Fuzzy Logic to Identify Important Functional Performance
Indicators in Case of Youth Hockey Players

The InterCriteria Analysis (ICrA) has been applied for the first time in the evaluation of important
functional performance indicators in the case of youth hockey players. Based on the results of
modified field tests specifically directed to the hockey game, significant correlations between the
considered indicators have been identified. The observed ICrA correlations between the Wingate
test average power in Watts and the weight, height, left and right hand grip, and the triple jump
(weak positive consonance), as well as the agility ball and agility jab (weak negative consonance)
have been confirmed the performed Pearson correlation statistical test.

HuBo Ha (l)I/I3I/I‘IeCKa TOJHOCT IMPH deua OT HAYaJHA YYWJIHIIIHA Bb3PacT BbB BPpb3Ka C
HAaTHOPMEHO TEIJIO " 3aT/IbCTSABaHE

dusnueckaTa roJHOCT Ha JIellaTa, CBbpP3aHa ChC 3/[paBETO, Hape] C HUBaTa Ha HAIHOPMEHO TETJIO
U 3aTUIbCTSBAHE, € JOKAa3aHO, Y€ MPEJICTABIISABA TOJSIM UHTEPEC CPe YUYUTEIUTE M0 (HU3HIECKO
BB3MUTAHUE, CIOPTHUTE TPEHBOPU, YUCHUTE U 3PABHUTE crielHanCcTh. Du3ndeckaTa TOJHOCT €
OCHOBEH (paKTop, KOWTO MOXKE J1a IPEJICKaKe 3/]PABHUS CTATYC B MMO-KbCHUTE €TaIX OT KUBOTA HA
nenata. [{enta Ha TOBa Mpoy4YBaHe Oellie /1a ce OIEeHAT HUBaTa Ha (pu3ndecKka roTHOCT, CBbP3aHU
ChC 3IpABETO, MPH JiellaTa B HAYAIHOTO YYIJIHINE, KaKTO U Ja CE€ MPEJAOCTaBAT OIEHKH 3a
HaJHOPMEHO TETJIO U 3aTIbCTSIBAHE TIPH JelaTa Ha Ta3H Bh3pacT. Tosa mpoyuBaHe obxBama 118
Jena B HadanHoTo yuuiuiie (64 momuuera u 54 momuera ot Codusi, bearapus) Ha Bb3pacT
Mexay 7 u 11 ronuHu. YYacTHUIIMTE TTOMBJIHUXA OaTepusaTa OT TeCTOBE 3a (hM3MYECKa TOAHOCT
Alpha-Fit, cBbp3ana cbc 37paBeTO, KOSTO BKIIFOYBA aHTPOIIOMETPHYHHN U3MEPBAHUS U PA3IMYHH
TECTOBE (CHUJia Ha XBaTKaTa, CKOK Ha JBJKMHA OT MSCTO, TeCT 3a OsraHe ¢ mpeBpb3ka 4x10 M u
MHOTO€eTarneH Tect 3a putHec Ha 20 M). CpeAHUTE IEPCEHTUITHH Pe3yITaTH 3a pPbeT, Terio u UTM



MIPU BCUYKHW y4acCTHUIM Osixa B paMmkutTe Ha HOpMmuTe Ha C30. Bbnpeku ToBa, MHAMBUyaTHATA
onenka Ha UTM noxkaza, ye 20,3% oT BCHYKM J€lla B HAYAIHOTO YYWJIHMIIE ca C ,,HAAHOPMEHO
terno® (UTM > 85-tu mepcentun), 8,5% ca c ,,3amisctsaBane” (MTM > 97-mu nepceHTun) u
13,5% ca ouenenu karo ,,cnadbu“ (MTM < 15-tu nepcentui). Pezynratute oT ToBa mpoy4yBaHe
MOKa3Bar, Y€ MO-HUCKUTE HUBA Ha (hHU3HUECKa MOJrOTOBKA ca CBbP3aHU C HaJHOPMEHO TErjo U
3aTIbCTSIBaHE MPH JIellaTa B HAYAIHOTO YUUJIHUIIIE.

Physical fitness levels of Bulgarian primary school children in relationship to overweight
and obesity

The health-related physical fitness of children, alongside overweight and obesity rates have been
shown to be of great interest amongst physical education teachers, sports coaches, scientists, and
health practitioners. Physical fitness is a major factor, which can predict the health status in the
later phases of children lives. The aim of this study was to assess the health-related physical fitness
levels in primary school children, in addition to providing estimates for overweight and obesity
for children at this age. This study consisted of 118 primary school children (64 girls and 54 boys
from Sofia, Bulgaria) between the ages of 7 and 11. The participants completed the Alpha-Fit
health-related physical fitness test battery, which included anthropometric measurements and
different tests (handgrip strength, standing long jump, 4x10m shuttle run test, and 20m multistage
fitness test). The mean percentile scores of height, weight and BMI in all participants were within
the WHO norms. However, the individual BMI assessment showed that 20.3% of all primary
school children were ‘overweight’ (BMI > 85th percentile), 8.5% were ‘obese’ (BMI > 97th
percentile), and 13.5% were assessed as ‘thin’ (BMI < 15th percentile). The results of this study
showed that lower levels of physical fitness are associated with overweight and obesity in primary
school children.

HI/IpKyJ'alaIIII/[HT YEMEPHUH HaMaJIiBa B OTTOBOP Ha KOMﬁI/IHI/IpaHa TPCHUPOBKA 3a CHJIAa U
U3APBKINBOCT

Chemerin e aaunokuH, KOWTO MOXE Ja MEIUHUpa BpbB3KATa MEKAY 3aTIbCTABAHETO,
BB3IAJIEHUETO, MHCYJINHOBATAa PE3UCTEHTHOCT, 3aXapeH AMabeT TUIl 2 U ChPJCYHO-ChIAOBUTE
3a0omsiBaHuss. B ToBa mpoyuBaHe wH3CieIBaxMe Bpb3kaTa Mexay Chemerin u pasiuvHu
Kap/IMOMETa0OIUTHU PUCKOBH (haKTOPH B HANpeuyeH aHalU3 M TeCcTBaxXMe XMIoTe3ara, ue 6-
MeceuHa KOMOMHHpaHa TPEHHUPOBBYHA MpOrpamMa HaMalsiBa cepyMHHs Chemerin mpu xopa c
HaJTHOPMEHO TErJ0 WM 3aTibCTsiBaHe, O0e3 auader. KoHueHTpamusra Ha cepymMHust chemerin
Oelle U3MepeHa B HalpeueH aHalIu3, BKIIOYBaIl 98 MHAMBHIA C IIMPOK JHANa3oH OT BB3PACT U
uHnekc Ha tenecHa maca (UTM). Oceen ToBa, chemerin Oeme u3mepen mnpu 79 3acemHanu
MHIUBUAM C HAAHOPMEHO TETJIO UJIH 3aTNICTSABaHe, 0e3 1uabeT, KOUTO ca 3aBbPIIUIN 6-MecedHa
KOMOWHHpaHa MmporpamMa 3a yIpakKHEHHS 3a U3IPpBKIMBOCT U pe3ucteHTHocT (CEP, n = 51) unun
ca ciyxmiu kato koHtposHa rpyma (C, n = 28). Chemerin e 3HaYMTEaHO CBBP3aH C OOMIHS
xonecrepod (p = 0,04), purmunepunute (p < 0,001), nuacynmunaa Ha rnagso (p < 0,001), onenkara
Ha WHCYJHMHOBaTa pe3UCTEHTHOCT Mo Xomeoctasucen wmoaen (HOMA-IR, p < 0,001),
CUCTOJIMYHOTO KpbBHO Hajsirane (p = 0,04), BucokouyBcTBUTENHMS C-peakTUBEH MPOTEeHH (p =



0,03), 6pos na nekorutute (p = 0,047) u nentuna (p = 0,008), He3aBUcKHMO OT Bb3pacTTa 1 UTM.
[Tpu MHOKECTBEHUS perpecHoHeH aHanu3 chemerin e vesasucuM aerepmunanT Ha HOMA-IR. B
pe3yJiTat Ha 6-MecedHaTa TPSHUPOBBYHA MporpaMa, CepyMHUST Chemerin HamasisiBa 3HAYUTEITHO
B CEP rpymnara (-13,8 + 13,2 ng/ml, p <0,001). 3naunteHa Bpbh3Ka MEX1y poMeHuTe B Chemerin
u nogoopenuss HOMA-IR e ycraHoBeHa Aopu cien KOpEKIHs 3a MPOMEHH B OOMKOJIKaTa Ha
tanusata. Cpen uHauBumuTe 0e3 auader, cepyMHHUAT Chemerin e Owil CBBp3aH C pa3jinYHU
KapAnOMeTaboNuTHN pHUCKOBH (akTopu, HezaBucumMo or WTM. OcBen ToBa, 6-meceuHaTa
KOMOMHHUpaHa TporpaMa 3a CHJIOBH M HM3APHKIMBH TPEHHPOBKH € JOBENA O 3HAYUTEITHO
HaMaJIsiBaHe HAa HUBaTa HA HUPKYJMpaIiys Chemerin mpu WHAWBUIM C HAJHOPMEHO TEIJIO WM
3aTIbCTSIBAHE.

Circulating chemerin decreases in response to a combined strength and endurance training

Chemerin is an adipokine that may mediate the link between obesity, inflammation, insulin
resistance, type 2 diabetes mellitus, and cardiovascular disease. In this study, we examined the
association between chemerin and various cardiometabolic risk factors in cross-sectional setting
and tested the hypothesis that a 6-month combined exercise program decreases serum chemerin in
overweight or obese, non-diabetic individuals. Serum chemerin concentration was measured in a
cross-sectional analysis including 98 individuals with a wide range of age and body mass index
(BMI). In addition, chemerin was measured in 79 sedentary, overweight or obese, non-diabetic
individuals who completed a 6-month combined endurance and resistance exercise program (CEP,
n = 51) or served as controls (C, n = 28). Chemerin was significantly associated with total
cholesterol (p = 0.04), triglycerides (p < 0.001), fasting insulin (p < 0.001), homeostasis model
assessment of insulin resistance (HOMA-IR, p < 0.001), systolic blood pressure (p = 0.04), highly
sensitive C-reactive protein (p = 0.03), leucocytes count (p = 0.047), and leptin (p = 0.008)
independently of age and BMI. In multiple regression analysis, chemerin was an independent
determinant of HOMA-IR. As a result of the 6-month training program, serum chemerin decreased
significantly in CEP group (-13.8 + 13.2 ng/ml, p < 0.001). A significant association between the
changes in chemerin and improved HOMA-IR were found even after adjustment for changes in
waist circumference. Among non-diabetic individuals, serum chemerin was associated with
various cardiometabolic risk factors independently of BMI. In addition, the 6-month combined
strength and endurance training program led to a significant reduction in circulating chemerin
levels in overweight or obese individuals.

CpaB}mTeneH AHAJIN3 HA MIPOMEHUTE B KAPAHO0 - MYJIMOHAJIHUA TECT CJICA MPOABJKHATECIIHA
HHTEPBAaJIHA HopMoﬁapHa XUIIOKCHYIHA TPEHUPOBKA HA CHCTE3aTECJ/IA 110 JIEKA aTJIE€TUKA HA
Cpe€AHH U ABJTA Pa3CTOSTHUA

I/I3KyCTBCHaTa HopMo6apHa XHIIOKCHS CE€ U3II0J3Ba BCC ITO-YCCTO 3a MOATOTOBKA HA CbCTEC3aTCIIN,
MPpaKTUKYBaAlll JUCHUIUIMHU 3a U3APBKIMBOCT. Heiinoro npeanuMCcTBO €, Y€ HAMa IMPOMCHU B
MCCTOIIOJIOKCHHUECTO, KIIMMATUYHUTC YCIIOBUSA U 6apOMCTpI/I‘{HOTO HaJIsIraHe.

Ot TOBa cneaBa, e aganTanusITa KbM JIMIICATa HA KUCIOPOJ MPOTHYA MO-JIECHO B CPAaBHEHHE C
peaHuTe BUCOKOIIaHUHCKH ycioBus (Zelenkova et al. 2016; Maleev D. 2016; Potapov, Maleev
2016), ako ce cra3BaT OCHOBHHUTE M3MCKBAaHUS 32 KOMOMHANHATA OT JBaTa (hakTopa - XUIOKCHUS U



¢usnvecko HatoBapBaHe. KaTo (hakTop OT )KU3HEHOBaKHO 3HAYCHHUE 332 OPTaHU3Ma, XUITOKCHUITA
MOJe€ J1a TPOBOKUPa PYHKITMOHAIHHA U CTPYKTYPHU ajantanuonau nmpomenu (Krastev, [liev1970;
Baiely, Davies 1997; Bernardi L. et al. 2001; Bonova 1. 2016). B 3aBucuMocCT OT cTeneHTa Ha
XHUIIOKCUSI U1 WHTCH3MBHOCTTA Ha ()M3WYECKOTO HATOBApPBAHE CE IOSBSABAT W IPOMEHUTE IO
HaOJIOZICHNEe, KOUTO MOTaT Ja ObJAT KAaKTO OOIIM, OTHACSIIU C€ IO IENUs KOHTHHIEHT OT
HaOJII0IaBaHUTE JIUIIA, TaKa U €MHUYHHU, OTHACAIIH Ce J0 OTAeTeH nHauBu. Haii-o01o ka3aHo,
MPOMEHUTE MOrar jJa ObJaT He3a0aBHU, 3allOYBAIlM BeJHAra CJEJ KaTo OPraHu3MbT € B
XUIMOKCHYHATA CpeJia, U TpaiiHu, HapeueHu apiarocpodru (Chapman et al. 2013; Chapman et al.
1998; Flaherty et al. 2016). ToBa e ocHOBHaTa Te3a Ha peuIla aBTOPH 3a pa3TpaHNYaBaHE HA IBAaTa
eTama Ha ajanTanus KbM XHUIIOKCHATA, M3BECTHU KaTO: €Tall Ha HeCTaOWIHA ajanTaius
(TbpBOHAuaNHa aJanTanys) U eTan Ha cTabwiHa aganTanus (TpaiiHa ananrtanus). [lo Bpeme Ha
HecTaOMUTHATA afanTanus ce HabmogaBa 6emoIpoOHa XUIEPBEHTUIIALINS, ATKAITHO-KUCETHHHOTO
paBHOBECHE C€ HW3MECTBAa B AJIKAJIHA IOCOKA, KOETO CE€ JBDKM Ha XHUIICPBEHTHJIAIUATA U
MMOBUIIICHOTO OT/IEJISTHE Ha BBIJICPOJICH JUOKCHI, MTOBUIIABAHE HA CyOMaKcCHMallHaTa ChpAcYHA
94eCTOTa, KOTaTO MAKCUMAJHHUAT ChpJIeueH AeOuT e HamasieH i 3arna3eH (Mcardle W. et al. 1996;
Randall W. 2007). benompoOHara XuWIepBEHTHJIAIMS CE 3ama3Ba IO BpeMe Ha erama Ha
JBITOCPOYHA Al Tallysl, HO AIKAJTHUAT PE3EPB € HAMaJIeH, CYOMaKCUMAIIHUSAT ChPJICUYCH JICOUT €
HaMaJIeH JI0 HUBOTO IMPEIU XUIOKCHATA, HO MAKCHUMAIHUAT ChpJCYCH JIeOMT € HamalleH,
KOHIICHTPALIMATA HA XEMOTJIOOMH U OpOSsIT Ha EPUTPOIUTUTE ca YBeJIIMYeHU. CIIOMEHATUTE aBTOPH
npejrnoiarar, 4e OposAT Ha KamWIAPUTE W HA MHUTOXOHJIPHHUTE € YBEJIMUCH; YBEIMUYCHH Ca U
acpoOHUTE EH3UMU B MYCKYJIHTE.

Comparative analysis of the changes in the cardio-pulmonary test following a prolonged
interval normobaric hypoxic training of track and field middle and long distance runners

The artificial normobaric hypoxia is ever more used for the preparation of competitors practicing
disciplines for endurance. Its advantage is because there are no changes in the location, climatic
conditions and barometric pressure. Thus it follows that the adaptation to the lack of oxygen passes
easier in comparison with the real high mountain condition (Zelenkova et all 2016; Maleev D.
2016; Potapov , Maleev 2016) if the basic requirements for the combination of the two factors
hypoxia and physical load are followed. Being a factor of life importance for the organism hypoxia
can provoke functional and structural adaptation changes (Krastev , 1liev1970; Baiely , Davies
1997; Bernardi L. et all 2001; Bonova I. 2016). Depending on the hypoxia degree and the intensity
of the physical load appear as well the changes under supervision, which can be both general
referring to the complete contingent of the persons under supervision and single referring to the
separate individual. Most generally said, the changes can be immediate starting right after the
organism is within the hypoxic media and lasting, called long-term ones (Chapman et all 2013;
Chapman et all 1998; Flaherty et all 2016). This is the main theses of a range of authors for setting
apart both stages of adaptation to the hypoxia known as: a stage of unstable adaptation (initial
adapting) and the stage of stable adaptation (lasting adapting). Lung hyperventilation is observed
during the unstable adaptation, alkaline-acid equilibrium shifts towards alkaline direction, which
is due to the hyperventilation and increased release of carbon dioxide, increase of the sub maximal
cardiac frequency when the maximal cardiac debit is decreased or preserved (Mcardle W. et all
1996; Randall W. 2007). Lung hyperventilation stays during the stage of the long term adaptation



but the alkaline reserve is decreased, the sub maximal cardiac debit is decreased to the level prior
hypoxia but the maximal cardiac debit is decreased, the concentration of hemoglobin and the
number of the erythrocytes is increased. The authors mentioned presume that the number of the
capillaries, of the mitochondria is increased; increased are the aerobe enzymes in the muscles too.

EdexTn Ha KOHTPOJIMPaHA CIPSIMO HEKOHTPOJIMPaHa KOMOMHUPaHa aepo0HA M CHJIOBH
TPEHHPOBBbYHA MPOrpamMa BbPXY KapAHOMeTa00JUTHUTE PUCKOBH (akTOopH

NscnenBaxme edexra Ha 6-MeceuHa KOMOMHUpaHa aepoOHa U CHIIOBAa TPEHUPOBBYHA Mporpama
BBPXY KapAHMOMETaOO0IUTHUTE PUCKOBHU (DAKTOPH IIpU HeAMAOETHHU CYOEKTH U CpaBHUXME HeilHaTa
e(eKTUBHOCT, KOTaTO C€ M3MBJIHABA MOJ CTPOr MpodecHOHalIeH HAI30p WK 0e3 MpsSK Haa30p.
Meroau: OcemaeceT 1 NeT 3aceqHaN Heaua0eTHU cyOekTH (27 MBke u 58 XKeHH), ChC CpellHa
BB3pact 47,5 + 0,6 roguHM, cpeeH nHaekc Ha TenecHa maca (MUTM, 33,8 £ 0,6 kg/m2), yuactBaxa
B KOMOWHHpaHa TPEHHUPOBBYHA IMpOrpama, pasmpeiaeneHa B KoHTpoiupana (S, n = 31),
HekoHTponupana (NS, n = 24) wnu kontponna rpymna (C, n = 30). KapauomeraGonuTHUTE pUCKOBU
napaMeTpu 0sixa OIEHEHH B HA4YAJIOTO U cien 6-MecedyHoTo oOydenue. Pesynratu: U B nBete
rpynu, S u NS, ¢ HaOo1aBaHo 3HaunTeIHO Hamaienue va U'TM (-1.6 +/- 0.3, p < 0.001 u -1.0
+/- 0.3 kg/m2, p = 0.004), obukonka Ha tanusra (-10.1 +/- 1.1 cm, p <0.001 u -7.8 +/- 0.8 cm, p
< 0.001), mactHa maca (-1.8 +/- 0.4%, p < 0.001 u -2.1 +/- 0.6%, p = 0.003) 1 3HAYNUTEIIHO
yBeJIMUEHUE Ha cBOOOHATa OT Ma3HMHU Maca (+1.7 +/- 0.4%, p < 0.001 u +2.0 +/- 0.7%, p =
0.008) u aepoben kamamnuret (+6.9 +/- 1.1, p < 0.001 u +6.9 +/- 0.8 ml/kg na munyTa, p = 0.008).
I'mroko3ara Ha riaanHo He ce mpomenu B S u NS, Ho ce yBenmnuu B C (p = 0,048). B S rpymnara 6emie
YCTAaHOBEHO 3HAUYMUTEIHO HaMaleHWe Ha uHCyauHa Ha riagHo (p < 0,001), ouenka Ha
WHCYJIMHOBAaTa PE3UCTEHTHOCT 1Mo xomeoctaseH mozen (p < 0,001), BucoxouyBctBuTEeneH C-
peaktuseH npoteuH (p = 0,004), 6poit neskorutu (p = 0,04), cucronmuno Brcoko (p < 0,001) u
mractonandso (p = 0,009) kpbBHO Handrane. CpaBHUTEIIHO 3HAUYUTEIHO HAMAJIEHUE Ha OOIIUS U
JUTIONIPOTENHUTE C HUCKA TUIBTHOCT XOJECTepol Oelle HaONI0AaBaHO BB BCHUUKH U3CJIEIBAHU
rpynu. 3akioueHus: 6-MecedyHa KOMOMHUpaHa TPEHUPOBbYHA TIporpama JA0Be/e 10 3HAUUTETHO
nompoOpeHue Ha pa3IuyHu KapAuoMeTabonuTHU puckoBU (aktopu. Tasum mporpama Oere
edeKTUBHA JOPU KOTaToO ce M3IBbJIHABAIIE Oe3 MPSKO HaOI0eHNe, BBIIPEKH ue edekTuTe Osxa
Mo-u3pa3eHu B HaOMIoJaBaHara Tpyma. Hammre OTKpUTHS MOKa3BaT, Y€ HEKOHTPOJIWPAHUTE
TPEHUPOBBUHHU MPOrPaMU MOTAT Ja ObJAT IEHEH U MKOHOMUYECKH €()EeKTHBEH MHCTPYMEHT 3a
MpHUJIaraHe Ha HACTOSIIUTE HACOKU 3a (M3MUYECKa aKTUBHOCT B PEATHU yCIIOBHSL.

Effects of Supervised vs Non-Supervised Combined Aerobic and Resistance Exercise
Programme on Cardiometabolic Risk Factors

We examined the effect of a 6-month combined aerobic and resistance training programme on
cardiometabolic risk factors in nondiabetic subjects and compared its effectiveness when executed
under strict professional supervision or without direct supervision. Methods: Eighty-five
sedentary, non-diabetic subjects (27 men and 58 women), mean age 47.5 +/- 0.6 years, mean body
mass index (BMI, 33.8 +/- 0.6 kg/m2) participated in a combined exercise programme assigned to
supervised (S, n = 31), non-supervised (NS, n = 24) or control group (C, n = 30). Cardiometabolic
risk parameters were assessed at baseline and after the 6-month training. Results: In both the S and
NS group there was a significant decrease in BMI (-1.6 +/- 0.3, p < 0.001 and -1.0 +/- 0.3 kg/m2,



p = 0.004), waist circumference (-10.1 +/- 1.1 cm, p < 0.001 and -7.8 +/- 0.8 cm, p < 0.001), fat
mass (-1.8 +/- 0.4%, p < 0.001 and -2.1 +/- 0.6%, p = 0.003), and a significant increase in fat-free
mass (+1.7 +/- 0.4%, p < 0.001 and +2.0 +/- 0.7%, p = 0.008), and aerobic capacity (+6.9 +/- 1.1,
p < 0.001 and +6.9 +/- 0.8 ml/kg per min, p = 0.008). Fasting glucose did not change in S and NS,
but increased in C (p = 0.048). In the S group a significant decrease in fasting insulin (p < 0.001),
homeostasis model assessment of insulin resistance (p < 0.001), highly sensitive C-reactive protein
(p = 0.004), leucocytes count (p = 0.04), systolic high (p < 0.001) and diastolic (p = 0.009) blood
pressure was found. Comparable significant decreases in total and low-density lipoprotein
cholesterol were observed in all study groups. Conclusions: A 6-month combined exercise
programme led to substantial improvement of various cardiometabolic risk factors. This
programme was effective even when executed without direct supervision, although the effects
were more pronounced in the supervised group. Our findings suggest that non-supervised exercise
programmes may be a valuable, cost-effective tool to translate the current physical activity
guidelines in a real-life setting.

EdekT Ha TpeHHMPYeMOCT HA IBUTaTeJTHUTE Ka4ecTBA NPH MOAPACTBALIHU ATJIETH

ATIETUYHUAT TaJaHT IPEJCTABIIABA BUCOKO HHMBO HAa TPEHUPYEMOCT B OINpPEAEIEH BHJ CIOPT.
KosnkoTo mo-paHo ce omnpenenu HUBOTO HAa TPEHUPYEMOCT, TOJIKOBa IO-€(EeKTHBHA Ile Obie
CIIOpTHATa MOATOTOBKA Ha criopTucTta. Llenta Ha ToBa mpoyuBane Oerie 1a c€ yCTAaHOBU €PEKTHT
OT TPEHUPYEMOCTTa BBPXY (HU3UYECKaTa IEeCIOCOOHOCT Ha MOJPACTBAIIUTE CIIOPTUCTH KATO
CIIEJICTBUE OT MPHIJIOKEHA TPEHUPOBbYHA MIPOrpaMa, aJleKBaTHa Ha Bb3pacTTa U CIIOPTHUS OMUT
Ha criopTucTuTe. B mpoyuBanero ydactBaxa 52 miaau cnopTUcTH (24 Momuera U 28 MoMUYETa),
pasfesieHu B 4 rpynu: MbKe CIIOPTUCTH OT KOHTposiHara rpyna (n = 10, cpeana Bb3pact 14.88 +
1.29 ronunn), MbKe CIIOPTUCTU OT EKCIepuMeHTanHara rpyna (n = 14, cpenna Bw3pact 13.72 +
1.15 roguHun), >k€HU CIIOPTUCTU OT KOHTposiHaTa rpyna (n = 14, cpenna Bb3pact 15.69 + 1.00
TOJMHHN) U KEHU CHOPTHUCTH OT eKCIepUMeHTaHaTa rpyna (n = 14, cpeana Bb3pact 13.41 + 1.68
roguHu). ExcnepuMeHTanHWTE Tpynu cleABaxa clenuanusupaHa l2-cenMuuyHa mnporpama,
pa3paboTeHa 3a IeNUTe Ha MPOy4YBaHETO. BCHYKM ydyacTHMIM ca HONBJIHWIM Oarepusta OT
TecToBe 3a ¢u3nyecka nojarotroka Alpha-Fit B nonmbiHeHHEe KbM cHenM(UYHUTE TECTOBE 3a
¢u3nyecka MoAroToBKa MpeAx U ciell TPEHUPOBbUHATa MHTEpBEeHLUsA. ToBa mpoy4yBaHe IMOKa3Ba
3HAYUTEIHU PA3IMKH C IO-TOJEMU pa3Mepu Ha e(eKkTa B IMOYTH BCHYKH KOMIIOHEHTH Ha
3JIpaBOCIIOBHATA U cnenuduyHara (uznyecka MOATOTOBKA 332 €KCIIEPUMEHTAHUTE TPYNH Clej
TPEHUPOBBbUHATA MHTEPBEHIINS, 3@ pa3jMKa OT KOHTPOJHUTE Ipynu. Pe3ynrature oT ckoka Ha
IbIDKAHA OT MsAcTo Tipu Mbxete (184,57 £ 19,79 cm cpemty 200,79 + 20,01 cm, pa3mep Ha edekTa
= 0,8) u xxenute cnoptuctu (179,07 + 18,56 cm cpenry 183,93 + 16,26 cm, pa3mep Ha edpekra =
0,3) OT eKCHepUMEHTAIHUTE TPYMU I[IOKAa3BaT 3HAYMUTEIHO TMO-T00pU CTOMHOCTU CJea
MHTEPBEHIIMATA, KOETO M0Ka3Ba, 4e CUJIaTa € CUJIHO TPEHUpPYyeMa U 3a /iBaTa IoJjia Ha Ta3u Bb3pacT
(13-14 romunm). Pesynarature OT TOBa MpPOydYBaHE IMOKa3BaT, 4e €(PEeKThT OT TPEHUPYEMOCTTA
BbpXy (u3Mueckara MOATOTOBKAa € IMO-TOJIAM 3a CIOPTHCTUTE, KOWUTO ca ClIeJBaIU
crielragu3upaHa TPeHUPOBbYHA MTporpaMa, 6azupaHa Ha O4YakBaHUS TpaHc(ep Ha pa3BUTHE BbB
¢du3nyecKruTe KayecTna.



The effect of trainability on the physical fitness of young athletes

Athletic talent represents a high level of trainability in a certain type of sport. The earlier the level
of trainability is identified, the more effective the sports training of the athlete will be. The aim of
this study was to establish the effect of trainability on the physical fitness of adolescent athletes as
a consequence of an applied training program adequate to the age and sports experience of the
athletes. This study included 52 young athletes (24 boys and 28 girls), divided into 4 groups: male
athletes from the control group (n = 10, mean age 14.88 + 1.29 years), male athletes from the
experimental group (n = 14, mean age 13.72 + 1.15 years), female athletes from the control group
(n = 14, mean age 15.69 £ 1.00 years), and female athletes from the experimental group (n = 14,
mean age 13.41 + 1.68 years). The experimental groups followed a specialized 12-week program
signed for the purposes of the study. All participants completed the Alpha-Fit physical fitness test
battery in addition to specific fitness tests before and after the training intervention. This study
showed significant differences with larger effect sizes in nearly all components of health-related
and specific physical fitness for the experimental groups after the training intervention in contrast
to the control groups. The results of the standing long jump in the male (184.57 + 19.79 cm vs
200.79 £ 20.01 cm, effect size = 0.8) and female athletes (179.07 £ 18.56 cm vs 183.93 + 16.26
cm, effect size = 0.3) from the experimental groups showed significantly better values after the
intervention, which indicated that strength is highly trainable for both genders at this age (13-14
years of age). The results of this study showed that the effect of trainability on physical fitness was
greater for the athletes who were following the specialized training program based on the expected
transfer of development in physical qualities.

H3caenBane edpekTa Ha celuaIHA KOHANIMOHHA IPOrpaMa BbpXy MaKCMMAaJIHATA
KHCJIOPOJAHA KOHCYMAILUsl IPU B0J1eii00JIMCTKHI

Ilenra Ha TOBa mpoyuBaHe Oelle Ja ce OIEHST MPOMEHHWTE B MaKCHMajlHaTa KOHCyMallus Ha
KHUCJIOPO/JI B PE3yJITAaT Ha CIIEIMaIHa [Tporpama 3a KOHJIMLIUOHHU TPEHUpOoBKU. M3cnenBaxme gecet
ChCTE3aTeNKU OT HAIIMOHAIHUS OTOOp MO Boei0on Ha brarapus mo Bpeme Ha MOJATOTOBKATa UM
3a CBETOBHOTO MbPBEHCTBO B fAnoHus - 2018. B mpoabmkeHne Ha 8§ ceIMUIIM T€ U3MbJIHABAXA MO
2 CWIOBHM TPEHHUPOBKH CEIMHUYHO, M3IMOJ3BANKU Hamata MeToaosiorus. OIeHuxMe pa3juKuTe
MEXy HAa4aJoTO M Kpas Ha MOATOTBUTEIHHUS TEPHOJ U OTKPUXME MAJKO, HO CTaTUCTHYECKHU
3HAYMMO YBEJIMYECHHUE Ha CTOMHOCTHUTE MY.

Study of a special conditioning program and its effects on maximal oxygen consumption in
female volleyball players

The aim of this study was to evaluate the changes in maximal oxygen consumption as a result of
a special conditioning training program. We studied ten female players of Bulgarian National
Volleyball Team during their preparation for the World Championships in Japan - 2018. For 8
weeks, they performed 2 strength training sessions weekly using our methodology. We estimated
the differences in between the beginning and the end of the preparation period and we found a
small, but statistically significant increase in its values.



TpeHUPOBHLYHHU CIOCOOHOCTH HA UTPAYHUTE OT MJIAJIEKKHUS HALMOHAJIEH OTOOP MO XOKeil Ha
TpeBa HA bbarapus

Ilenta Ha U3cIEIBAHETO € J1a C€ ONPEIEIIAT YyBCTBUTEIHUTE NIPO30PLH, CBbP3aHU C PA3BUTHUETO
Ha JIBUTATEJIHUTE YMEHHUS, KaKTO U ChC CTEMEHTa HA TPEHUPYEMOCT Ha MOJAPACTBAIIUTE XOKEUCTH
oT Mutajiexxkusi HallMOHAJIEH 0TOOp MO XOKel Ha TpeBa Ha brarapus. ToBa u3cieaBane BKIIOYBA
20 nmozpacTBallld ChCTE3ATENN IO XOKEH Ha TpeBa Ha HALIMOHAJIHO HUBO — MOMYETAa Ha CpeaHa
Bb3pact 13,5 rogunu. EkciepuMEeHTHT € MpOBENEH ABa HMBbTH ChC CHIIUTE YYACTHUIIM IIPE3
uHTepBai ot 16 cenmuiy. Te ca pasnpesesnenu B ABE TPYNH: pearupaiiy 1 HeoTropapsimu. Tesu,
KOUTO ca IMOCTUTHAIHM TMOJOOPEHHE B JIBa WJIM TOBEYE JBUTATEITHH TECTa, Ca BKJIIOYCHU B
,OTroBapsmara” rpyma. Te3u, KOUTO HEe ca MOJOOPWIM MPEICTaBSIHETO CHU B JABUTATEIHUTE
TECTOBE, Ca BKJIIKOYEHHU B Ipylara Ha ,,HEOTroBapsAmure’ urpaud. Pesynrature ot u3cieaBaHeTo
MoKa3Bar, ue mpenBuj Bu3pactra (13,5), aepoOHaTa U aHaepoOHATa KOHAUIMS ca TPEHUPYEMU
(VO2max u tect 3a ckopocT Ha 30 m). OnpenienieHo e, 4e pearupaiiaTa rpymna € ¢ Bucoka u 6aBHa
TPEHUPYEMOCT, JOKAaTO HEOTroBapsliaTa — C HHUCKa M OaBHA TPEHUPYEMOCT, CIIEIOBATEIHO
MIEPCIIEKTUBUTE Ha MOCIEAHUTE 32 OCTaBaHe B HALIMOHAIHUSA OTOOp He ca OjaronpusatHu. Moxe
Jla ce Ipernopbya CTapllid TPEHbOPHT Aa n30epe caMo Urpaud CbC CPEIHO HUBO HA TPEHUPYEMOCT
3a JIsTHOTO MBbpBEHCTBO mpe3 2020 T.

Trainability of players from the Bulgarian youth national field hockey team

The aim of the study is to determine the sensitive windows related to motor skills development as

well as the rate of trainability of the adolescent hockey players from the Bulgarian Youth National
Field Hockey Team. This study included 20 adolescent field hockey competitors at the national
level — boys at an average age of 13.5 years. The experiment was conducted twice with the same
participants at an interval of 16 weeks. They were assigned into two groups: responsive and non-
responsive. Those who achieved an improvement in two or more motor tests were included in the
“responsive” group. Those who did not improve their performance in the motor tests were included
in the group of “non-responsive” players. The findings from the study show that, considering the
age (13.5), aerobic and anaerobic conditioning is trainable (VO2max and 30 m speed test). The
responsive group was determined to be of high and slow trainability, while the non-responsive one
— of low and slow trainability, hence the prospects of the latter for staying in the national team are
not favorable. It can be recommended that the head coach select only players of medium level
trainability for the 2020 Summer Championship.

Huckomoukoseu nyoauxayuu
Tesiecen cbeTaB npu npakTukyBamm CrossFit Ha cpegHa Bb3pacT: Mbike cpelly KeHU

TenecHUAT ChCTaB MMa 3HAYUTEIHO BIUSHUE BBPXY 3ApaBOCIOBHOTO CHCTOAHHUEC U CIIOPTHHUTC
ITOCTHXKCHUAI. C’bH_ICCTBYBa TsICHa BpPB3Ka MCKAY TCICCHUA CbCTAB W Pa3JIMYHU (I)aKTopI/I,
BKIJIFOYUTCIHO BB3PACT, IMOJ, CTHUYCCKA MNMPUHAMJICKHOCT, XpPAHCHC U (I)I/I3I/I‘-ICCK3. AKTUBHOCT.
HacrosmoTto IMpOy4YBaHC MMa 3a OCJI a U3CJICABA CBBP3aHUTEC C I10J1a PA3JIMKU B IIAPpaMETPUTC Ha
TCIICCHHUA CBCTAB CPCA IMPAKTUKYBAIU CrossFit na Cp€aHa BB3PacCT. MaTCpI/IaHI/I u meroau: B



HACTOSIIIOTO MPOyUYBaHe ca BKItoUeHH o0mo 93 mpaktukyBamu CrossFit (54 mbxke u 39 xeHn).
Tenecausat pwrct (BH) Oeme ompenenen ¢ antponmomeTsp Ha Martin (GPM, IlBeitnapus).
N3mepBanusara Ha Owmoenektpuunus umienanc (InBody 170 anamusatop) ca mpuiiokeHu 3a
orieHka Ha: TesniecHo Teryio (BW), unaekc Ha tenecna maca (BMI), myckynna maca (MM), macTHa
maca (FM), aktuBHa TenecHa maca (FFM) m o0mo konmdectBo TenecHa Boma (TBW).
OmnucarenHaTa craTicTHKa Oerre n3pbpiieHa ¢ momornra Ha SPSS 16 (IBM, CAILI) u e mpoBepeHo
pasnpeneneHueTo Ha HOPMAJIHOCTTAa. 3a OLIGHKA Ha IOJOBUTE DPA3JIMKUM B KOMIIOHEHTHUTE Ha
TEJIECHUS ChCTaB € M3IOJI3BaH t-TECT 3a He3aBUCUMHU M3Bajku. Pesynraru: [TomoBute pasnuku B
OLICHSIBAHUTE NTapaMETPH Ha TEJIECHUS ChCTaB ca 100pe n3pa3eHH, KaTo MO-BUCOKH CTOMHOCTH Ce
HaOmonaBar npu Mexete. Criopen rpannyante ctoiHocTr Ha C30 3a UTM, MBXKeTe CIOPTUCTH
ca ¢ HAJHOPMEHO TETJIO, HO )KEeHUTe ca ¢ HopManHo Terio. CrossFit cnopructure ot 1BaTta mona
ce xapakTepusupart ¢ Bucoku HuBa Ha MM, FFM u TBW u Hopmannu HuBa Ha FM. 3axitoueHue:
CrossFit TpeHHpOBKHTE ca CBBP3aHH C MMO-TOJIIMO HATPYIBaHE Ha MYCKYJIHA Maca M MO-BUCOKH
croitHoctu Ha BMI, xoeTto moxke na Obie HEmpaBUIIHO CBHP3aHO C HAJHOPMEHO TEIJIO U
3atabersBaHe. [lopaay Ta3su nmpuunMHa aHAIM3bT HA TEJIECHUS ChCTaB € MO-MOAXOAA1Ia MIpKa OT
BMI 3a onienka Ha mopdonorumunus craryc Ha CrossFit cmoprucrure.

Body composition in the middle-aged CrossFit practitioners: men versus women

Body composition has a significant impact on health status and sports performance. There is a
close relationship between body composition and various factors, including age, sex, ethnicity,
nutrition, and physical activity. The present study aims to investigate sex-related differences in
body composition parameters among middle-aged CrossFit practitioners. Material and Methods:
A total of 93 CrossFit practitioners (54 men and 39 women) were included in the present study.
Body height (BH) was determined by Martin's anthropometer (GPM, Switzerland). Bioelectrical
impedance measurements (InBody 170 analyzer) were applied to assess: body weight (BW), body
mass index (BMI), muscle mass (MM), fat mass (FM), fat-free mass (FFM), and total body water
(TBW). Descriptive statistics were made using SPSS 16 (IBM, USA), and the distribution of
normality was checked. The independent samples t-test was used to assess the sexual differences
in body composition components. Results: The sexual differences of the assessed body
composition parameters are well expressed, with higher values observed in males. According to
the WHO cut-off values for BMI, the male athletes are overweight, but the women are of normal
weight. CrossFit athletes of both sexes are characterized by high levels of MM, FFM, and TBW
and normal levels of FM. Conclusion: CrossFit training is associated with greater muscle mass
accumulation and higher BMI values, which may be incorrectly associated with overweight and
obesity. For this reason, body composition analysis is a more suitable measure than BMI for
assessing the morphological status of CrossFit athletes.

Mopdosoruynu XapakTepuCTHKH H 3IpaBeH cTatyc Ha 8 -19 roquniHu MoMuveTa

(DaKTOpI/ITe, BJIMACIIN BBPXY 3APABETO U 0J1aroChbCTOSIHUETO HA AcllaTa U FOHOIIUTE, Ca CBbP3aHU
C TCXHUTC MOp(I)OJIOI‘I/I‘-IHI/I XapaKTCPUCTUKHU U 3APaBOCIIOBHO CbCTOSHHUC. AHTpOHOMCTpI/IqHI/ITC n



MOp(}oIOrMUHNTE MMapaMeTpu ce HaMHpaT BbB B3aUMOBPbH3Ka ChC 3[JPaBETO, OJIArOCHCTOSHUETO,
(u3nyueckaTa akTUBHOCT M CAaMOYYBCTBHETO Ha jenara. CieoBaTeslHo, [IeJITa Ha TOBAa IPOyYBaHe
Oemie na ce aHaIM3MpaT (PakTOpUTEe C Hal-3HAUMMO BB3JICHCTBHUE BBPXY TEJIECHUS CHCTaB U
3/IpaBOCIIOBHOTO CHCTOSIHUE M J]a C€ OLEHSAT HHUBAaTa Ha HAAHOPMEHO TEIJIO U 3aTIbCTABAHE IPU
MOMMYETaTa Ha Bb3pacT Mexay 8 u 19 rogunu, kato ce uznon3sar npenopbku Ha C30. Tosa
npoyuBaHe BkiItouBa 202 MoMuueTa cbe cpeiHa Bb3pact 12,1 + 3,5 roaunu, cpenen pwer 150,1 £
15,0 cm u cpenen UTM 18,8 + 4,0 xr/m2. Becuuku ydacTHUIM Osixa OICHEHHM C IMOMOIITAa Ha
aHanmm3aTopa Ha TenecHus cberaB InBody120. 3a onpenensine Ha ocHOBHHTE (haKTOPH, CBBP3aHU
CbC 3ApPABOCIOBHOTO CBHCTOSIHME Ha JelaTa M IOHOLIUTE, € HM3MOJ3BaH ()aKTOPEH aHalu3 Ha
IJIABHUTE KOMIIOHEHTH, M3IIOJ3Ball] TEJIECHATa BHCOYMHA KaTO CEJIEKIMOHHA NPOMEHJIMBA.
@DaKkTOPHUAT aHATU3 HUIICHTU(UITPA TPU OCHOBHU (hakTopa: (1) aHTpONOMETPUYHHM ITapaMeTpy Ha
3aTabCcTsIBaHeTo; (2) MopdoiornyHu Xapaktepuctuku; (3) BB3pacT W MerabonuzbM. B
3aKJIIOYEHUE, AaHTPONOMETPUYHUTE MAapaMETPU Ha 3aTIBCTIBAHETO Ca OKa3ald Hal-3HAUYUMO
BJIMSIHUE BHPXY aHAJIM3UTE HA TEJIECHUS ChCTaB U 3/]paBOCIIOBHOTO ChCTOSHUE ITPH J€11a U FOHOILU.

Morphological characteristics and health status of 8-19-year old girls

Factors influencing health and well-being of children and adolescents are related to their
morphological characteristics and health status. Anthropometric and morphological parameters
correlate with children’s health, well-being, physical activity, and self-esteem. Therefore, the aim
of this study was to analyze the factors with the most significant impact on the body composition
and health status and to evaluate overweight and obesity levels of girls and adolescents between
the ages of 8 and 19 by using WHO references. This study included 202 girls with a mean age of
12.1 + 3.5 years, mean height of 150.1 + 15.0 cm, and mean BMI of 18.8 £ 4.0 kg/m2. All of the
participants were assessed by using the InBodyl120 body composition analyzer. Principal
component factor analysis, using body height as a selection variable, was used in order to
determine the main factors related to the health status of children and adolescents. The factor
analysis identified three main factors: (1) anthropometric parameters of obesity; (2) morphological
characteristics; (3) age and metabolism. In conclusion, the anthropometric parameters of obesity
had the most significant impact on the analyses of the body composition and health status in
children and adolescents.

AepoOeH KanmauuTeT U COMATOTHI HA PyTOOIHNCTKH

Pestome: BbB (yrbona ompenensHeTo Ha aepoOHHs KamalMTET HA UTPAYUTE € OT KIF0YOBO
3Ha4YeHHE BbB BCUUKU 0TOOpH. MakcuManHarta KoHcyMmalus Ha kucsopoa (VO2max) ce onpenens
Karo ,,371aTeH CTaHAapT" 3a OLlEHKA Ha aepOOHUS KamalHuTeT B CIOPTOBETE 32 U3APBAKIUBOCT. 32
¢yTboIMCcTKUTE Ha BB3pacT Mexay 15 u 18 ronuHu urpoBaTa MO3UIMS Beue € yCTaHOBEHA.
[To3unumsara onpenens cneuPpUUHN U3UCKBAaHUA KbM aepOOHUS KamalUTeT, TEJIECHUS ChCTaB U
comatoTuna Ha (QyrOonuctkute. Llenta Ha HACTOAIMIOTO Mpoy4yBaHe Oelle Ja ce HU3CieaBa



Bpb3KaTa MEXKJy HMrpoBara MO3WIMSA Ha 15-roguimHu (yTOOJUCTKH W TEXHHUS COMATOTHII U
acpoOeH kamanurteT. B mpoyuBaHeTo ywactBaxa 19 (yTOOIMCTKH B IOHOIIECKA BB3PacT, ChC
cpenna Bb3pact 15,2 £ 1,3 roguam; cpeaHusT pbet Oemie 166 = 4,7 cm, a cpeHOTO TerJo - 55,6 +
6,5 xr. Cpenausar UTM Geme (xr/m?) 20,14+2,07. Cpennusar VO2max Ha 3alUTHAYKATE €
47,4437, nokato TO3u Ha HamanaTenkute ¢ 52,8+4,7. BparapkaTta Oemie camMo eaHa U UMaIe
VO2max - 43,9, a cratucTuueckara 3Ha4uMoCT Ha paznukara ¢ p = 0,018. CpenHuar coMaToTun
Ha 3amuTHrukuTe oemre 3,7+0,8 - 4,2+0,9 - 2,7+1,0, nokaTto To3u Ha Hananarenakure oOerre 2,9+0,8
- 3,3%0,8 - 4,0£0,9. ComarotunbT Ha BpaTapkara Oeme 2,8 - 3,9 - 2,9, cratuctudeckara
3HauyuMocT Ha paznmukara € p = 0,01 - 0,029 - 0,01. Hamagatenkute umMaT mo-BHCOK acpoOCH
KaIlmamuTeT B CPABHEHHUE ChC 3alIUTHUYKUTE. ONpenesiHeTO Ha COMAaTOTHITA MOXKE JTOTbTHUTEITHO
Jla TIOMOTHE 32 N300pa Ha MOAXO0/IAIIa UTPATHA TIO3HIIHSI P MOApaCTBAIINTE QYTOOIHCTKH.

Aerobic capacity and somatotype of female football players

Abstract: In football, determining the aerobic capacity of the players is of key importance in all
teams. Maximal oxygen consumption (VO2max) is defined as the “gold standard” for assessing
aerobic capacity in endurance sports. For female football players between the ages of 15-18, the
playing position has already been established. The position determines specific requirements to
the aerobic capacity, to the body composition, and to the somatotype of the female football players.
The aim of the present study was to investigate the relationship between the playing position of
15-year-old female football players and their somatotype and aerobic capacity. The study involved
19 female adolescent football players, with a mean age of 15.2 + 1.3 years; the mean height was
166 + 4.7 cm, and the mean weight was 55.6 + 6.5 kg. The mean BMI was (kg/m2) 20.14+2.07.
The mean VO2max of the defenders was 47.4+3.7, while that of the forwards was 52.8+4.7. The
goalkeeper was only one, with VO2max of 43.9, and the statistical significance of the difference
p = 0.018. The mean somatotype of the defenders was 3.7+£0.8 - 4.2+0.9 - 2.7+£1.0, while that of
the forwards was 2.9£0.8 - 3.3+£0.8 - 4.0+0.9. The somatotype of the goalkeeper was 2.8 - 3.9 -
2.9, statistical significance of the difference p = 0.01 - 0.029 - 0.01. The forwards had higher
aerobic capacity compared to the defenders. Determining the somatotype can further help the
selection of an appropriate playing position in adolescent female football players.

AHaau3 Ha TPCHUPOBBYHUTE HATOBAPBAHUS HA 6HF3HH/I 3a pekpeanust

Pe3tome: JIparocpouHuTe Mmoi3d OT MPAKTUKYBAaHETO HAa pa3BIIEKATEIHH CIIOPTOBE ca a00pe
npoyyeHu. B pgnemno Bpeme mnangemusita ot COVID-19 nonece HOBHM, HeO4YaKBaHHU
MpeIN3BUKATENICTBA, KOUTO MPaBSAT 0COOCHO BaKHO MPOECHOHATHUTE CIIOPTUCTH J1a MOTaT /a
pasriexaar (Qusuueckara akKTMBHOCT W CHOpPTa OT pa3jiMyHa MEPCIeKTHBA U CHOTBETHO Ja
MIPEOPUEHTUPAT CBOUTE CIOPTHH LieTH. B mpodecroHanHus CropT CHOPTUCTUTE CE CTPEMST Jia
MMOCTUTHAT BPXOBH PE3YITATH, KOETO H3UCKBA M3KITIOUUTEITHH (PU3NYECKHU U ICUXUUECKH YCHUIIUS,
4ecTO pealu3upaHd Ha TpaHUIlaTa MeXIy Oonect u 3apaBe. Cien Kpas Ha ChCTE3aTeNHATA CU
Kapuepa MHOTO CHOpPTHUCTU CIUpaT CHOPTHUTE CH TpeHUpoBKU HambiaHO. Llen. Hacrosmoro
M3clieIBaHe MMallle 3a [eJ1 Ja M3CJIe[[Ba Mpexo1a oT mpodeCHoHaTHa ChCcTe3aTeHa Kapuepa KbM
pa3BleKaTeIHa CIIOPTHA MPAKTHKA, MPEACTABEH OT €XKEeIHEBUETO Ha OMBIIM Oeraud Ha CPeIHU U
JBIITH PA3CTOSIHUS. 3a J1a TOCTUTHE Ta3H 1€, aBTOPHT € aHATN3Upall HaTOBapBaHUATa Ha Oerayw,
npeMuHanu (azata Ha BbPXOBH U CTAOMIIHU CIIOPTHH MOCTHKEHUS U Ca ¢ TPEOPHUEHTUPAIN KbM



o0nacTTa Ha cHopra 3a pas3BieueHue. Merogosnorusi. 3a LEIUTE HAa TOBa M3CJIEIBaHE ca
u3non3Banu myiac merpu Polar Vantage V. [lannute Osaxa cbhOpaHu 3a 5-mecedeH Nepuoj
(oxTomBpu 2020 1. — deBpyapu 2021 1.), aHaTM3UpaxMe TH 3a TpyraTa KaTo 510 | 32 BCEKH aTJIeT
nootaenHo. CrnegHuTe mapamMeTpyu Ha TPEHUPOBBUHUTE HATOBApBaHUS Osixa M3CIEABaHHU: OOIL
Opoil KHWIOMETpU Ha Mecell U 3a 5 Mecena, Opoil TPEeHHPOBKU Ha Mecell M 3a 5 mecela, cpeaHa
ChpJleuHa YeCTOTa 3a Haii-1o0para TPEHHPOBKA 3a Mecella M 30HH Ha MHTEH3MBHOCT (Z5-Z1),
MPEJICTAaBEHU KaTO MPOIEHTHO pasmpeselieHne OT BPEMETO 3a TPCHUPOBBUYHO HATOBApBaHE HA
Mecer u 3a 5 mecena. Pesynratu. B ToBa mpoyuBane ca BkimtoueHu 10 Oeraun-nmodurenu (5 Mbxe
u 5 xeHn), cbe cpenna Bb3pacT 36,4 rogunu (SD+ 4,03), cpeano terno 63 kr (SD+ 8,7), cpenen
HUTM 20,7 (SD= 1,7), cpenHo chOTHOIIEHHE Ha TejaecHUuTe MazHuHU % 12,7 (SD+ 4,3). Beuuku
JAaHHU Ca aHaJU3MpPaHU ChC CTaTUCTUUecKaTa mporpama SPSS 26; 3a ctaTuctuyecka 3Ha4UMOCT
npuexme p< 0,05. 3akirouenue. YcTaHOBUXME, 4e OerauyuTe-TI00UTENN MOAIbPKAT HAYMHA CH
Ha KMBOT B ycnoBusAra Ha manaemusta or COVID-19. Te He mpoOMEHAT HABUIIUTE CU H
W3IBIHABAT PEIOBHO IUIAHUPAHUTE TPCHUPOBKU. ATICTHTE MPOIBIDKABAT Ja ydacTBaT BbHB
BCUYKHU IUTAHMPAHU CTapTOBe OT Bepurara macou cvoutus (Coduiicku maparol, bamkancko
II'BPBEHCTBO 110 MapaTtoH — KICTeH IWII, HAallMOHATHY ITEPBEHCTBA, KPOC KBHTPH, CHOUTHS ,,PBH —
bearapusa®). CnegoBarenHo, MPEOPUEHTUPAHETO KbM JTFOOUTEIICKH CHOPT MOXKE J1a MO3BOJIM Ha
W3BECTHHU CIOPTUCTH Jla OCTaHAT aKTHBHO B CIOpPTa M Ja MOJABPXKAT A00pO (PU3NYECKO U
MICUXHYECKO 3/JpaBe U COLIUATHO OJIaromnoiy4due.

Analysis of the training loads of recreational track and field athletes who have participated
in mass start competitions during the COVID-19 pandemic

Abstract: Introduction. The long-term benefits from recreational sports practice have been well
researched. Nowadays, the COVID-19 pandemic has brought new, unexpected challenges, which
make it particularly important for professional athletes to be able to consider physical activity and
sport from a different perspective and to reorient their goals in sports accordingly. In professional
sport, athletes strive to achieve top results, which requires extreme physical and mental effort,
often realized on the border between illness and health. After the end of their racing career, many
athletes stop sports practice altogether. Purpose. The present study aimed to explore the transition
from a professional competitive career to recreational sports practice as represented by the daily
life of ex-runners in middle and long distances. To achieve this goal, the author has analyzed the
running loads of runners who have gone past the phase of top and stable sports achievements and
have reoriented themselves to the field of sports for recreation. Methodology. For the purpose of
this research, Polar Vantage V heart rate monitors were used. Data collected over a5-month period
(October 2020 — February 2021) were analyzed for the group as a whole and for each subject
individually. The following parameters of the training loads were examined: total kilometers per
month and for 5months, number of training sessions per month and for 5 months, average heart
rate for the best training session of the month, and zones of intensity (Z5-Z1), presented as a
percentage distribution of training load time per month and for 5 months. Results. This study
included 10 recreational runners (5 men and 5 women), of mean age 36.4 (SDz 4.03), mean weight
63 kg (SD+8.7), mean BMI 20.7 (SDx1.7), mean body fat ratio % 12,7 (SD%4.3). All data were
analyzed with the SPSS 26 Statistical program; the statistical significance level was set to p<
0.05.Conclusion. It has been found that recreational runners maintain their lifestyle in the



conditions of the COVID-19pandemic. Recreational runners do not change their habits and
perform regularly the planned training session, as reported in this article. They keep taking part in
all the planned starts from the chain of mass events (Sofia Marathon, Balkan Marathon
Championship — Kyustendil, national championships, cross-country, Run — Bulgaria events).
Therefore, reorientation to recreational sports may allow famous athletes to stay in sports actively
and to maintain good physical and mental health and social well-being.

IIpomenu B ciopTHOTO nocTHkeHUe HA S000 MeTpa riiaako 0sirane cjiel NPOAbJIKUTETHA
HOPMOOapHAa XHNIOKCUYHA TPEHHPOBKA

Pestome. LlenTa Ha TOBa MPOyUYBAHE € J1a CE U3CIIEBAT IPOMEHUTE B CHOPTHUTE IMOCTHXKEHUS ITPU
Osirane Ha 5000 MeTpa B pe3yiTar Ha MHTEpBAIHA TPEHUPOBKA C HOpMOOapHa xumnokcus. Jlecer
CTYJIGHTU CIOPTUCTH, TMOATOTBSINA CE€ 3a HAIMOHAIHM M CTYICHTCKH ITbPBEHCTBA IO JIEKa
aTJIeTUKA Ha JBITH PA3CTOSIHUS, OsXa paslpeielicHd Ha CIydaeH NPUHIHUI B JBE TPYIH -
eKCIIepUMEHTAJIHA U KOHTpoiHa. ExcriepuMeHTanHaTa Tpymna MpoBexjaaiie 3 TPEeHUPOBBUYHU
CECHU CEIMUYHO C HHTEpBAJ OT HOpMOOapHa XHUIOKCHs. ExcrepumMeHTHT Oemie ¢
MPOABIKUTEIHOCT 6 cenmuIy. Besika HOBa ceMuIla XUTTOKCUYHUAT CTUMYJI C€ YBEIUYaBalle ¢
500 M cumynupaHa HagMOpPCKa BUCOYMHA, KaTO CKOPOCTTa Ha OAraHe ocTaBallle MOCTOSHHA IO
BpEME Ha IeNHsl eKCIepUMEHT. TpeHHpOBBbUHATA CKOpPOCT Ha OsraHe Oelne ompeaerneHa
uHauBUAyaiHo kato 70% oT MakcuMmanHata ckopocT Ha Osrane mnpu VO2 max
KapAHOIMyJIMOHAlIleH TecT A0 u3TouleHne. KoOHTpoiHaTta rpyna MNpoBEXIalle CTaHAapTHA
TpeHHpoBKa Ha 560 M HaIMOpcka BHCOYMHA. Pe3ynraTuTe Moka3BaT CTATUCTHUYECKH 3HAYMMO
nonobpenue (p < 0,05) B cnoptaure pesynratu Ha 5000M 3a ekcriepMMEHTaJlHaTa rpyma.
YcraHOBUXME Mallko, HO CTaTHCTHMYECKO JOCTOBEpHO yBennueHne Ha VO2 max 3a
€KCIIepUMEHTAJIHATA TPyIa, I0KaTO B KOHTPOJIHATA FPyIla HAMa TaKoBa.

Changes in the sports achievement for 5000 meters distance running following normobaric
hypoxia training

Abstract. The aim of this study is to investigate the changes in the sports achievements for 5,000
meters running as a result of interval normobaric hypoxia training. Ten college sportsmen
preparing for national and students long distance track and field championships, were randomly
assigned into two groups - Experimental and Control. The Experimental group performed 3
training sessions weekly with an interval of normobaric hypoxia. The experiment was of 6
weeksduration. Every new week, the hypoxic stimulus was increased with 500 m simulated
altitude whilespeed of running remained constant during the whole experiment. The training speed
of running wasdetermined individually as 70% from the maximal running speed at VO2 max from
incremental cardio-pulmonary test to exhaustion. The control group was performing standard
training at 560 m altitude. The results show statistically significant improvement (p< 0.05) in the
sports results in the experimental group, which improved their personal best records in 5000 m
long distance. The results alsoshow small, but significant increase in VO2 max for the
Experimental group, while there is not such at endency in the Control group.



gﬂpaBOCJIOBeH HAY¥MH HA )KUBOT U HPABCTBCHMU peJIalluM CPpEx MJIACKA yYacTBallli B
MACOBH JIEKOATJIETHUECKH OSIraHus

3a0bp3aHus HAYMH HA )KUBOT HACUTEH C HAIIPEKEHHUE, IPOBOKUPA 3/IPaBETO U OJIAronoy4yueTo Ha
MO/IPacTBAILIOTO MOKOJIEHHE. Milajfies)kuTe ry0osT HpaBCTBeHUTE opueHTHpU — Kou ca nieHHocTHTe
B JKMBOTa M Kak ce paboTu 3a mocturanero um? HpaBcTBeHM MA0IM HA MIIQJIE)KHUTE CTaBaT
JUYHOCTH, KOUTO JEMOHCTpUpAT HE3IPaBOCIOBEH, JiecCeH W Obp3 HAYMH Ha IMOCTUTaHE Ha
xKuTeickute 1enu. Te3u mpoOieMu HajaraT mpel OOLIECTBOTO W POJUTENUTE, ThpCEHEe Ha
BB3MOXHOCTH 3a NPOTHUBOJEHCTBME HA HEraTHMBHUTE IMOBEJEHYECKH Mojenu. Hacrosmmure
npo6yeMu, KOUTO M30poMXMe HaJloKMXa 1LIeTa Ha U3 CIEIBAHETO MPOYYBAHE - OINpenessHE Ha
3/IpaBOCIIOBHUTE HOPMHU 3a TErJo, 3aTIbCTABaHE, aepoOEH KamaluTeT M OT JApyra cTpaHa
HPABCTBEHHUTE pelallid Ha MIQJeKH y4acTBallk B MAaCOBH JICKOATIETHYECKH OSTaHUS.
Metonukara Ha H3CIEIBAHETO BKIIOYBA AHTPOINOMETPUYHHU H3CIEIBAHUSA 3a OINpeielisHe Ha
3/IpaBOCJIOBHO TETJIO U OIleHKa Ha (pu3nyecko pazBuTue. HpaBcTBeHHTE penanuu ca yCTaHOBEHU
C aBTOPCKHU TECT 32 YCTAaHOBSBAaHE HUBOTO HA HPABCTBEHUTE PEJIallUi M OPUCHTUPH CPEI] MITAICIKHU.
AepoOHUAT KamamuTeT € AMArHOCTHIMpaH ¢ TepeHeH Beep test 3a ompenensHe Ha VO2 max.
Pesynrature Ha MOMHYETaTa IMOKa3axa CICAHUTE CPEeAHH CToMHOCTH: Bb3pacr (rox.) 15,6 £1,3;
Terno(xr) 51,7 +6,2; Pwct (M) 1,6+0,1; BMI (kr/m2) 19,1£1,5; Fat %16,6+2,7; LBM (kg)
43,144,6; llepcenTusnnu oueHKH 3a pbcTa (Touku) 59,3+27,7; IlepceHTHUIHM OLICHKU 3a
BMI(toukn) 30,9422.2; VO2 max (mi/kr) 47,7+1,8; TlepcenTmnau oneHku 3a VO2 max (MII/KT)
98,3+0,9. Pesynrarure Ha mMomueTara IoKaszaxa CJIEIHHUTE CpeIHH cToiHocTh: Bb3pacT(rom)
16,5+1,3; Terno(kr) 62,5+£8,0; Pect (M) 1,76+5,8; BMI (kr/m2) 20,1+2,1; Fat %14,3+3,2; LBM
(kg) 53,7£8; IlepcenTmiHu oueHKH 3a pbera (Touku) 65,3+17,2; IlepceHTHMIIHM OLIEHKH 32
BMI(toukn) 35,3+25,3; VO2 max (mi/kr) 53,4+6,4; Ilepcentinnu oneHku 3a VO2 max (MIJI/KT)
86,2+0,9. Pesynratute OT TecTa 3a ONPEACIAHE HAa HPABCTBEHUTE peEJallud I0Ka3axa
MOJIOKUTETTHA Harjiaca KbM OCTAHAJIUTE YYaCTHUIM B MACOBHUTE JIEKOATICTHUECKU OSTaHUS.
otroBopi: llle moMoruere v Ha yYaCTHUK B MACOBOTO OsiraHe ako BU MOMOJTH 3a momoin? - 92,9%
OT M3CJIeIBAHUTE JIMIIAa OTTOBAPST C ,,J1a, aKO MOTa“. Y4acTHeTo B MacoBU OsraHusi popmMupa Jiu
ycelllaHe 3a MPUHAIEKHOCT KbM ,,0011ecTBO Ha Oeraunte™? — 78,6 % OT M3cieIBaHUTE JHIA
OTroBapsT ¢ ,,aa“. Cropes Bac yuacTHETO MacOBUTE OAraHUs ChecTBa JH 32 60pOa ¢ He KeTaHo
Y PUCKOBO NOBe/IeHUE (arpecusi, HApKOTHUIIH, Xa3apT u Ap.)? — 64,3% otrosapsT ¢ ,,na“. I3BoauTe
ca, 4e pEJIOBHUTE 3aHMMAHUA C JIEKOATIETUYECKH OSraHus ca JOBEIH J0 MHOTO J00po
3/IpaBOCIIOBHO TETJIO U OTJIMUEH aepoOeH KamaluTeT W MEHTaJlHa OCh3HATOCT B IMOCTBIIKUTE
CHpPSIMO OCTaHAJIUTE YYACTHHUIIM B MAacOBU OsraHus. 3aHUMaHHATAa B TPyMa ca JONPUHECTH 3a
M3TPaXJAAaHETO Ha HPABCTBEHU IIEHHOCTH CpPEIl MIIAJEKH MPaKTUKYBAIIM JIEKOATIETUYECKH
OsiraHwms.



Healthy lifestyle and moral relations among young people participating in mass athletics
runs

The hectic lifestyle saturated with tension affects the health and well-being of the younger
generation. Young people are losing their moral orientations - What are the values in life and how
do we work to achieve them? Moral idols of the youth become individuals who demonstrate an
unhealthy, easy and quick way of achieving life’s goals. These problems require society and
parents to search for opportunities to counteract negative behavioral patterns. The current problems
that we have listed imposed the purpose of the research study - determining the healthy norms for
weight, obesity, aerobic capacity and, on the other hand, the moral relations of young people
participating in mass athletics runs. The research methodology includes anthropometric studies to
determine a healthy weight and assessment of physical development. Moral relations were
established with an author’s test to establish the level of moral relations and orientations among
young people. Aerobic capacity is diagnosed with a field Beep test to determine VO2 max. The
girls’ results showed the following mean values: Age (years) 15.6 £1.3; Weight (kg) 51.7+6.2;
Height (m) 1.6+£0.1; BMI (kg/m2) 19.1+1.5; Fat %16.6+2.7; LBM (kg) 43.1+4.6; Percentile scores
for height (points) 59.3+27.7; BMI percentile scores (points) 30.9+22.2; VO2 max (ml/kg)
47.7+1.8; Percentile scores for VO2 max (ml/kg) 98.3+0.9. The boys’ results showed the following
averages: Age (year) 16.5+1.3; Weight(kg) 62.5+8.0; Height (m) 1.76+5.8; BMI (kg/m2)
20.1+2.1; Fat %14,3£3,2; LBM (kg) 53,748; Percentile estimates of growth (points) 65.3 £17.2;
Percentile BMI scores (points) 35.3+25.3; VO2 max (ml/kg) 53.4+6.4; Percentile VO2 max scores
(ml/kg) 86.2+0.9. The results of the test for determining the moral relations showed a positive
attitude towards the other participants in the mass athletics runs. Answers: Would you help a runner
if he asked you for help? - 92.9% of the surveyed persons answer with “yes if I can”. Does
participating in grassroots runs form a sense of belonging to a ‘running community’? — 78.6% of
the surveyed persons answered “yes”. In your opinion, does participation in mass runs help to
combat unwanted and risky behavior (aggression, drugs, gambling, etc.)? — 64.3% answered yes.
The conclusions are that regular activities with athletics running led to very good healthy weight,
excellent aerobic capacity and mental awareness in actions relative to other participants in mass
runs. The activities in a group have contributed to the construction of moral values among young
people practicing athletics running.

TemnepaMeHTOBH 0CO0€HOCTH NPH NOAPACTBALIH CIIPUHTHOPH

TeMHepaMeHTOBI/ITe 0COOEHOCTH ca TE€HETUYHO npeaonpeaACICHUTE XapaKTCPpUCTUKH, YaCT OT
Iu4yHOCTTa. Te HUrpasaT CbIICCTBCHA POJIA B 1/1360pa Ha HpO(bCCI/IH " B [AJIOCTHATA pCain3alus Ha
yoBeka. Toma Oomnpeaciisi BbIIPOCa, KaKBU Ca TCMIICPAMCHTOBUTEC XApPAKTCPUCTUKH Ha JIKIATa,
1/1361/1pa1u1/1 HpO(I)CCI/ISITa JCKOaTJECT, B B’LJ’IPapI/I}I Ja 6’52[6 AKTYaJICH U UHTCPCCCH. B T03u KOHTEKCT
€ Hacrosmara cratus. Ts NpeaAcCTaBsd MUJIOTHO MPOYYBAHC, MMAIIO 3a LEJI Oa €€ HU3CJICABAT
TCMIICPAMCHTOBUTC 0cOo0€HOCTH Ha 6’LJ'IF8.pCI(I/I JICKOATJICTU — NoApacTBalld CIIPUHTHOPU, YUUTO
0CO0EHOCTH Aa CC CBIIOCTABAT KAKTO IO IIOJI, TaKa U C HOPMHUTC, U3BCIACHU 3a 6’leFapCKaTa
TomyJjanus. 3a MPOBCKAAHEC HA HU3CICABAHCTO € HU3IIOJ3BAH ICUXOJIOTHYCCKHUAT TCCT EPQ Ha
XaHc AIi3eHK. HOJ’Iy‘IeHI/ITC pe3yiTaT O4YCPTaBaT 3HAUYUMHU Pa3Indud, CpCJ KOUTO: IMO-HUCKHU



HHMBa Ha HCBPOTHU3BM M Ha COLHATIHA KCJIAaTCIHOCT B 6’bJIl"apCKaTa mnmojryjianyuss B CpaBHCHHE C
HU3CIICABAHUTC JICKOATJIECTH W II0-BHCOKHM HHBA Ha CKCTPAaBEPCHA KW HaA IICUXOTHU3BM IIPpU
HU3CIICABAHUTC JICKOATJIIETW B CpaBHCHUEC C 6’bJIFapCKaTa [moIryjaanus. Ho OYCPTAHUTE
TEMIICPAMCHTOBHU Pa3JINYMUs U3HUCBAT NOTBPBXAABaHC Ha I10- I'OJIsIMa U3BaaKa, KOATO € 00EKT Ha
6’b,IleH_II/ITe HH XI/I6pI/II[HI/I HU3CJICABaHUs B Ta3H ITOCOKA.

Temperament characteristics in adolescent sprinters

Temperament characteristics are genetically predetermined characteristics, part of the personality.
They play a significant role in the choice of profession and in the overall realization of a person.
This determines the question of what are the temperamental characteristics of people choosing the
profession of track and field athlete in Bulgaria to be relevant and interesting. This is the context
of the present article. It presents a pilot study aimed at investigating the temperamental
characteristics of Bulgarian track and field athletes - adolescent sprinters, whose characteristics
are compared both by gender and with the norms derived for the Bulgarian population. Hans
Eysenck's E.P.Q psychological test was used to conduct the study. The results obtained outline
significant differences, including: lower levels of neuroticism and social desirability in the
Bulgarian population compared to the studied track and field athletes and higher levels of
extraversion and psychoticism in the studied track and field athletes compared to the Bulgarian
population. However, the outlined temperamental differences require confirmation in a larger
sample, which is the subject of our future hybrid research in this direction.

PazBuTue Ha GeroBata HKOHOMHYHOCT NPH 13 — 19 roguiIHu aT/ieTH Oerayu Ha CpeaHu
Pa3CTOAAHUS, MOCPEACTBOM crieM(UYHA TPEHHPOBBbYHA MPOrpaMa B MOAr0OTBUTETHUS
nepuojg

W3npexauBoCcTTa KaTO JABUTaTeNHO KauecTBO Ha CIIOPTUCTA, MO3BOJIsABA Ja ObjJe H3BbpILIEHA
IpOABKUTENHA paboTa 6e3 HacThIBaHe Ha yMopa. ['bpkoB, B., u ko1 (2) noka3Bar, 4e OCHOBHUTE
napaMeTpy, KOWTO XapakKTepu3upaT oOlaTa H3APBAIMBOCT ca: aepoOeH eHeprooOMeH,
WHIWBHyaJIHA cbpaedyHa dectora 150-160 yn/MuH, makTaTHa KOHIEHTpalus B mepudepHara
KpbB 710 2 Mmot. [lenrta e moBumiaBane epeKTUBHOCTTA HA TPEHUPOBBYHHUS IPOLIEC, TOCPEACTBOM
crenupuyHa 4YeTUpPU CEIMUYHA TPEHHpPOBbUHA mnporpama. CyOeKT Ha H3CIEABAHETO ca JIEBET
checTe3arenu Oeraud Ha CpeAHM pa3CcTosHUSA BBB Bb3pacTra 13-19 romunu. Ilpenver Ha
M3CIIEABAHETO Ca MIOCTUTHATUTE PE3YATaTH IPEIU U Clie ] IPUII0KEeHaTa TPEHUPOBbUYHA ITPOrpama.
3a peanu3upaHeTo Ha LeiTa u3noa3Baxme tecta Ha Konkonu nBa mbtu. [IpenumMcTBOTO Ha TO3U
TECT IPU OIpEeNEeITHETO Ha aHAepOOHUS Mpar ce IbJKU Ha (akTa, ye TOW € HEMHBAa3UBEH U TOBA
ro MpaBU yJauyeH 3a TECTBAaHE HA Jiella. Y CTaHOBEHATa JIMHEapHa 3aBUCUMOCT MEXIYy CKOpPOCTTa
Ha OsiraHe ¥ chp/ieyHaTa 4YecToTa € B OCHOBATa Ha OINpeeITHETO Ha aHaepoOHuUs Ipar.



Development of running economy in 13-19 year old middle distance runners through a
specific training program in the preparatory period

Endurance as a motor quality of the athlete allows for prolonged work without fatigue. Garkov,
V., and coll (2) prove that the main parameters that characterize general endurance are: aerobic
energy exchange, individual heart rate 150-160 beats/min, lactate concentration in peripheral blood
up to 2 mmol. The goal is to increase the effectiveness of the training process through a specific
four-week training program. The subjects of the study are nine middle-distance runners aged 13-
19 years. The subject of the study is the results achieved before and after the applied training
program. To achieve the goal, we used the Conconi test twice. The advantage of this test in
determining the anaerobic threshold is due to the fact that it is non-invasive, which makes it
suitable for testing children. The established linear relationship between running speed and heart
rate is the basis for determining the anaerobic threshold.

IIpoexTuTe MO mMporpama ,,Cnopr 3a ienara B CBOOOTHOTO BpeMe* — Bb3MOKHOCT 32
NMOBUIIIABAHE HHTEPECA HA TelaTa KbM CHCTEMHHU 3aHUMAaHMS 110 XOKei

XokeiHarta urpa Moxe J1a ObJe HHTEPECHO TEMAaTHYHO HAIpPaBJICHUE 3a YUUJIMIIHUTE CHOPTHU
nporpamMu M KiyooBe. @HU3MUECKOTO BB3IUTAHUE U CIOPTHT JaBaT BB3MOXKHOCT Ha Jenara 3a
CaMOYCBBBPIICHCTBAHE, CaMOM3pa3sBaHEe U CaMOyTBbpxkJIaBaHe. CHOPTBT OT paHHA JeTCKa
BB3pacT UMa MOJIOKUTENIEH PUHOC 32 (U3NYECKOTO PA3BUTHE U KAMAaLUTET, HO IPUIIATaHETO MY
3aBUCH OT HAJIMYUETO Ha KOMIIETEHTHU CIIOPTHM I€Jaro3u, MOAXOJIla MaTepuanHa 0asa,
CIIOPTHA €KUIIMPOBKA U HE HA MOCJIEIHO MSACTO OTHOIIEHHWE U HUBO Ha KYJITypa Ha POJIUTEIINTE.
Popurenute cTumynupaniy genara KbM aKTUBHU CIIOPTHU 3aHUMAHUS 11pe3 HayalHaTa YYUJIUIIHA
BB3pacT, Ch3/laBaT NpeArocTaBka 3a J100po oOpazoBaHUE, MOTHBAIMS, aKTHUBHOCT, JIIOOOB U
MIOJIO)KUTETHO OTHOILIEHUE KbM ABUrarenHara akTuBHocT (11,12). C BbBek1aHETO HA TPOEKTHOTO
(uHaHCUpaHE Ha CIOPTHUTE OpraHu3alu OT MUHHCTEPCTBO Ha MIAAEXKTa M CIOpTa IO
nporpamute ,,COpT 3a fierara B cBO00AHOTO Bpeme*, ,,CropT 3a nenarta B JeTCKUTE TPAAUHH* 1
Ip. 32 Bb3pacTTa oT 4 10 16 ToIMHM Ce MPEIOCTaBU Bh3MOKHOCT Ha TOJIsIM Opo Jie1ia a ydacTBaT
0e3IUIaTHO B OpraHM3UpPaHU CIIOPTHU AeiHocTH. LlenTa Ha TO3M AOKIAJ € 1a POy, aHaIu3upa
U UICHTU(QUIMPA MOJIOKUTETHUTE BB3ACHCTBUS OT M3MBJIHEHUETO Ha MPOEKT 0 MporpaMa Ha
MMC ,,Cropt 3a aemna B cBOOOJHOTO BpeMe* BbpXY MHTEpeca Ha YUYCHHIIUTE OT HAYaJIHOTO H
CPEIHOTO YYMJIMUILE KbM OpPraHU3UpaHU U CUCTEMHM AEHHOCTH IO XOKeW Ha Tpesa. IIpeamer Ha
u3CcieBaHeTo Osixa pe3yiaTatuTe U e(peKThT OT MpHilaraHaTa METOJWKa BBPXY JeHHOCTTa U
HMHTepeca KbM XOKEeWHHU AeHHOCTH Ha JelaTa, BKIIOYEHH B MpoekTa mpe3 yueOHata 2018/2019 r.
[TpoexTsbT Oemie peaausupaH B paMKHUTE Ha 24 ceIMHIM U NPEMUHA Mpe3 JIBa eTana — IbPBUST
oOxBara BTOpusIT cpok Ha ydebnara 2018/2019 ot mbppBara kajleHJapHa CEAMHIIA HA MapT JI0
Kpasi Ha IOHHM, a BTOpUAT oOXBamla MbpBHUA Cpok Ha yuyeOHata 2019/2020 r. 3anstusara ce
IIPOBEXKaxa BCEKU MTOHENENHHUK, cpsina U neTbk oT 9.00 no 10.00 gaca.



The projects under the *"Sports for Children in Their Free Time™ program - an
opportunity to increase children’s interest in systematic hockey activities

Hockey can be an interesting thematic area for school sports programs and clubs. Physical
education and sports provide children with the opportunity for self-improvement, self-expression
and self-affirmation. Sports from early childhood have a positive contribution to physical
development and capacity, but its implementation depends on the availability of competent sports
teachers, appropriate material resources, sports equipment and, last but not least, the attitude and
level of culture of the parents. Parents who stimulate children to active sports activities during
primary school age create a prerequisite for good education, motivation, activity, love and a
positive attitude towards physical activity (11,12). With the introduction of project funding for
sports organizations by the Ministry of Youth and Sports under the programs “Sports for Children
in Free Time”, “Sports for Children in Kindergartens”, etc. for the age of 4 to 16, a large number
of children were provided with the opportunity to participate in organized sports activities free of
charge. The purpose of this report is to study, analyze and identify the positive impacts of the
implementation of a project under the MMC program "Sports for Children in Leisure Time" on
the interest of primary and secondary school students in organized and systematic field hockey
activities. The subject of the study was the results and the effect of the applied methodology on
the activity and interest in hockey activities of the children included in the project during the
2018/2019 school year. The project was implemented within 24 weeks and went through two
stages - the first covered the second term of the 2018/2019 school year from the first calendar week
of March to the end of June, and the second covered the first term of the 2019/2020 school year.
The classes were held every Monday, Wednesday and Friday from 9:00 to 10:00.

Kopenaunonnn B3aUMOBPB3KH MEKAY COMATOTHII, TCJICCEH CbCTaB U aepoﬁeﬂ KamangureT
Ha moapacrealy CbCre3aTe/ia 1o Jleka aTjeTuxka

Jlekata arneTMka He CilydalHO € Hapu4daHa ,llapunara Ha cnoproBere™. Tg € OCHOBHa 3a
Pa3BUTHETO HAa JIBUTATSIIHM W (PYHKIIMOHAIHH KadecTBa Cpell BCHYKH XOpa, HE3aBUCUMO OT
TAXHATa BB3PACT, COMATOTHUI, TEJIECEH ChCTaB M aepoOeH kamanuteT. COMAaTOTHIBT €
KOJIMYECTBEHA OIICHKA, KOSITO ompeselis popmara Ha YOBEIIKOTO TsU10. TOH mpencTaBisiBa TpU
nmudpeHa OIeHKa, ChAbpKalla ChOTBETHUTE KOMIIOHEHTH Ha eHIoMopdus, me3oMopdus u
ekToMopdusi, KaTo TMOCIEIHUTE BUHATU CE€ M3MHCBAT B MOCOYEHHUS pell. TelecHHUsT ChCTaB ce
pasriexaa Karo ChBKYITHOCT OT JIBa KOMIIOHEHTA: aKTHBHA TEJIeCHA Maca M KOJIMYECTBO MacTHA
ThKaH. AepOOHUSAT KalaluTET Ce aCOIMHPa KaTo CIIOCOOHOCT Ha OPTaHM3Ma J1a I0CTaBs KUCIOPO/
70 paboTemuTe MyCKynu. XUIOTe3aTa Ha M3CIEABAHETO Mperofiara, 4e ChIIECTBYBa BHCOKA
B3aMMOBpB3Ka MEX]y COMATOTHUIIA, TEJIECHUS ChCTaB M aepPOOHMSI KalaluTeT MPH MOAPaCcTBAIIN
cbere3arenu 1o Jleka atneruka. [IpoBemoxMe aHTPOIIOMETPUYHH U (PU3HOJIOTUYHU TECTOBE 32
ompezensHe Ha comaroTtuna. [Ipocienuxme KOpelalmoOHHUTE B3aWUMOBPB3KH MEXKIY TEIEeCHUS
ChCTaB U aepoOHUs KananuTeT Ha aTiietute. CyOeKT Ha u3cnensaneTo ca 19 creresarenu mo Jleka
aTJIeTUKa, CTIIeIMaTN3upaly Oarane Ha KbCH pa3cTossHust. CpeTHUTE CTOMHOCTH Ha U3CIICIBAHUTE
nuia ca: Be3pact 15.7 roguau, SDx1.7; Peer 168cm, SD+0.8;BMI 19.1 (kg/m2), SD£2; VO2
max51.2 mi/kr/mun, SD15; %Body fatl4.8, SD+3.1. Cpennute CTOWHOCTH Ha COMATOTHIIA



(ermoMopd-mezomopd-exTomopd) Ha u3cneaBanaTa u3Baaka ca:1.9-4.1-4.0. zcnensanara rpymna
morajga B Kareropusta Ha Me30oMopd-ekromopd, MpU TO3H COMATOTHII ME30MOPGBT |
eKTOMOP(GBT ca PaBHU WIIM HE CE pa3jiMyaBar C MOBEYE OT MOJOBUH enuHUIA. EHgoMopdHUST
KOMIIOHEHT KOpelupa ¢ aepoOHHST KamaluTeT: MpeMuHaTa aquctanius (M) npu Beep test, r=-
0.804**; Bpeme (munu) -0.802**; Ckopoct (km/4) -0.806**; VO2 max (ml/kg/min) -0.708**,
Me3zomopdHaTa KOMITIOHEHTA Kopelupa yMepeHo ¢ tenecHaTta maca (kr) 0.590** u moka3Ba MHOTO
Bucoka kopenanus ¢ BMI (kg/m2) -0.850**. EkromopdHara KOMIIOHEHTa [TOKa3Ba MHOTO BUCOKa
U CTaTUCTHYECKH JOCTOBEPHA KOpPEIallMOHHA B3aUMOBPB3Ka ¢ Me3oMopdHara -0.823** u ¢ BMI
-0.850**. IIpu KopenanMOHHUS aHAIU3 Ha JBETC METOJIUKH 32 OIpe/esTHe Ha MacTHaTa ThKaH
(Slaugter& Parizhkova) Oemie ycraHoBeHa MHOTO BHCOKa M CTaTHCTHYECKH JIOCTOBEpHA
B3anMoBphB3ka 0.958**. To3m (hakT HU JAaBa OCHOBAaHUE J]a M3MOJI3BAME JBETE METOJIUKH KATO
B3aUMHO3aMCHSIEMH.

Correlations between somatotype, body composition and aerobic capacity of adolescent
athletes

It is not by chance that athletics is called the "Queen of Sports”. It is fundamental for the
development of motor and functional qualities among all people, regardless of their age,
somatotype, body composition and aerobic capacity. The somatotype is a quantitative assessment
that determines the shape of the human body. It is a three-digit assessment containing the
corresponding components of endomorphy, mesomorphy and ectomorphy, the latter always being
written in the indicated order. Body composition is considered as a set of two components: active
body mass and amount of adipose tissue. Aerobic capacity is associated as the body's ability to
deliver oxygen to working muscles. The hypothesis of the study suggests that there is a high
correlation between somatotype, body composition and aerobic capacity in adolescent athletes in
athletics. We conducted anthropometric and physiological tests to determine the somatotype. We
tracked the correlations between body composition and the aerobic capacity of athletes. The
subjects of the study were 19 athletes in track and field, specializing in short-distance running. The
average values of the subjects were: age 15.7 years, SD+1.7; Height 168 cm, SD+0.8; BMI 19.1
(kg/m2), SD£2; VO2 max51.2 ml/kg/min, SD+5; %Body fat14.8, SD+3.1. The average values of
the somatotype (endomorph-mesomorph-ectomorph) of the studied sample were: 1.9-4.1-4.0. The
studied group falls into the category of mesomorph-ectomorph, in this somatotype the mesomorph
and ectomorph are equal or do not differ by more than half a unit. The endomorphic component
correlates with aerobic capacity: distance covered (m) in the Beep test, r=-0.804**; Time (min) -
0.802**; Speed (km/h) -0.806**; VO2 max (ml/kg/min) -0.708**. The mesomorphic component
correlates moderately with body mass (kg) 0.590** and shows a very high correlation with BMI
(kg/m2) -0.850**. The ectomorphic component shows a very high and statistically reliable
correlation with the mesomorphic -0.823** and with BMI -0.850**. In the correlation analysis of
the two methods for determining adipose tissue (Slaugter & Parizhkova), a very high and
statistically reliable correlation of 0.958** was established. This fact gives us reason to use the
two methods as interchangeable.



