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Protoze sportovni kardiologie je soucasti prace jok TVL tak
kardiologl zabyvagjicich se sportovci.

Pro¢ mluvim o sportovni kardiololii?

SPORTOVNI v
KARDIOLOGIE V CR
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Vztah mezi moximalni TF a vgkonem pri
sportovnim zatez
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Vztah mezi moximéini TF a vgkonem pri sportovnim vykonu
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Pattern of the heart rate
performance curve in maximal
graded treadmill running from
1100 healthy 18—-65 Years old men

Reinhardt et al. Sports Medicine - Open (2020) 6:43
https://doi.org/10.1186/540798-020-00273-8

Sports Medicine - Open

An Investigation into the Relationship A=

Between Heart Rate Recovery in Small-
Sided Games and Endurance Performance
in Male, Semi-professional Soccer Players

Lars Reinhardt ®, Stephan Schulze, Eduard Kurz and René Schwesig




=2 CIL NASI STUDIE «..retrospektivni, multicentricka.....EK 318/22

NAVRHNOUT NOVE REFERENCNi HODNOTY mox. sTK/SBP u sportovcu
..... presah :identifikace rizikovych sportovci

@ IDENTIFIKOVAT NEJSILNEJSi PREDIKTORY max. sTK/SBP

©

Jeden z cilG: prozkoumat vztah mezi moximdaini TF o
vykonem pri sportovnim vgkonu

...ovliviuje max TF nas vykon ?



METODIKA STUDIE
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CHARAKTERISTIKA SOUBORU - klidove parametry

N %o Median (Q1-Q3) Min - Max

Total Cohort 12083

Center 1 3414 28.3%

Center 2 8669 71.7%
Sex

Female 3175 26.3%

Male 8897 73.7%
ESC 2020 Sport Category

Mixed 6259 74.1%

Endurance 1423 16.8%

Power 493 5.8%

Skill 274 3.2%
Examination Age (years) 12083 15(12-19) 5-78

21.1-

Weight (kg) 12083 58.8 (44.0-72.8) 154.6
Height (cm) 12083 167 (154 - 177) 110-211
BMI (kg/m?) 12083 20.7(18.0-23.8) 10.1-41.1
Bioimpedance Body Fat (%) 3403 14.0(11.0-18.0) 3.0-42.0
Resting Systolic BP (mmHg) 12083 120(110-130) 80-185
Resting Diastolic BP (mmHg) | 12083 70 (70 -80) 40-120
Resting HR (bpm) 12083 76 (69 - 86) 40 - 125




TYP SPORTU DLE ESC

Pie Chart Count of sport type acc ESC 2020 Dovednostni Silové Smisené Vytrvalostni
Golf (s vozitkem) Vrh kouli (rekreacni)  Fotbal (prizplisobeny)  Béh
ﬁ Golf (pésky 18 jamek) Vrh diskem (rekreacni) Basketbal (pfizplsobeny) Chize na dlouhé traté
N . .
2 stolnitenis (¢tyfhra) Alpské lyZovani Hézena (pfizpisobena) Plavani (rekreacni)
(rekreacni) aiha Rychlochize
Stolni tenis (dvouhra) Valejbal ¥
Béh na kratke Tenis (Ztyfhra) Béh na stiedni/dlouhé
Stielba vzdalenosti traté
Ledni hokej
—  Curling Vrh kouli Tanec
= Hokej . o
E Bowling vrh diskem Silniéni cyklistika
IE Rugby Plavani na
Jacht Alpske lyzovani
- acing . Serm stredni/dlouhé traté
tu Judo/karate
Jezdectvi o Tenis (dvouhra) Brusleni na dlouhé traté
Vzpirani .
e Vodni pélo Pétiboj
g Zopas Fotbal (zavodni) Veslovani
2 Box Basketbal Kanoistika
> . -
> (zavedni) Béh na lyzich
. i_= E d Hazena (zavodni) Biatlon
Nizké Stredni o Vysokd Triatlon
. 5 k_. " intenzita intenzita intenzita

B :ndurance
B power



VVYSLEDKY pichied max.TF,W/kg,SBP- dosazen¢ v jednotliviych kateq.- dle pohlavi, typu sportu...

Peak Work Rate per
Peak Exercise SBP Peak Exercise HR ____J Kilogram
P- Median (Q1- | P-
Median (Q1-Q3) | value | Q3) value | Median (Q1-Q3) | P-value
Total 160 (145-180) 186 (178- 194) 4.0(3.5-4.5)
Sex Female [ 160 (145-170) | _ o [1830173-100) |_ o [35(3039) <001
Male 160 (145-180) 188 (179-195) 42(3.74.7)
ES;EUZU Mixed | 150 (140-165) 189 (182-196) 42(3.547)
Clzitegory Skill | 150 (140-160) | _ | 189(182:195) | oo [40(3545) <001
Endurance | 150 (140-160) 189 (181-196) 4.0(3.54.5)
Power | 150 (140-165) 189 (182-196) 40 (3.5-4.5)
Age
Category <9 135 (130-145) 186 (180-194) 37(3.242)
10-11 | 140 (135-150) 190 (182-197) 4.0(3.54.3)
1214 | 150 (140-165) 190 (183-197) 41(3.5-47)
15-17 | 170 (160-180) 189 (181-194) 4.5(3.8-5.0)
18-30 175(160-190) | <001 |184(178-191) |<o001 |4.0(3.5-4.6) <001
3140 | 185(170-195) 177 (169-184) 3.8(3.2-4.3)
4150 [ 185(170-200) 170 (160-180) 3.3 (2.5-4.0)
51-60 | 185 (165-200) 150 (146-171) 25(1832)
61-70 180 (170-200) 145 (129-161) 2.0(1.6-2.9)
>70 170 (150-190) 146 (128-173) 1.7(13-2.4)

JAKE HODNOTY mox. TF,W/kg
JSME NAMERILI ?



STATISTIKA:

Pomoci programi IBM SPSS Statistic for Window, verze 2,9.0.0.0(Armonk, NZ:IBM Corp.)

Pokud chceme zkoumat vliv TF na max. W - musime provést multivarietni analyzu k ocisténi od
dalSich parametru.

= Vidime statisticky vyznamny vliv fady parametri na vykon.
Chceme posoudit vliv TF k vykonu pokud chceme.

Coefficients”
Standardized
Unstandardized Coefficients Coefficients 95,0% Confidence Intervalfor B Collinearity Statistics
Model B Std. Error Beta t Sig. Lower Bound  UpperBound Tolerance VIF
1 (Constant) -451,747 9,966 -45 328 <,001 -471,283 -432,211
Weight 3,731 055 652 68,125 <,001 3,624 3,839 ,220 4539
Height 1,357 058 222 23,412 <,001 1,243 1,471 224 4,458
Sex 34675 ,904 182 38,364 <,001 32,903 36,447 894 1,118
Peak Exercise HR 1,146 035 I161 33,183 <,001 1,079 1,214 858 1,165
Resting HR -, 464 ,032 - 067 -14 577 <,001 -527 -402 945 1,058
Peak Exercise Systolic BP 258 029 056 8,952 <,001 202 315 510 1,959
Examination Age -,248 053 -,025 -4 670 <,001 -.352 -144 704 1,420
ESC2020 Sport Category -1,459 394 -017 -3,705 <,001 -2,230 -,687 ,993 1,007
Resting Sysstolic BP -137 045 -,018 -3,058 ,002 -225 -,049 558 1,792

a. Dependent Variable: W

BYLA PROVEDENA MULTIVARIETNIi ANALYZA - A PRO LEPSi POCHOPENIi JSOU PARAMETRY BETA
PREZENTOVANY VE SLOUPCOVEM GRAFU



STATISTIKA: Max TF k vgkonu pri sportovnim vgkonu

Max. TF
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STATISTIKA: Max TF k vgkonu pri sportovnim vgkonu
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...otazka sportovcu — ,Je moje
max.TF dobra ¢i Spatna ?7?"

|“i i

Weght Height Sex Peak Exercise HR Rat g HR Peak Exercise Systolic  Examingtion Age ESC2020 Sport Resting S
BP Category

olic BP



Power Output At Maximum

Vgslzdkg: Korelace W a max TF je jasna

Scatter Plot of Power Output At Maximum by Peak Exercise HR

80

: R? Linear = 0,300

100 120 140 160 180 200

Peak Exercise HR

Pearsonuv korelaéni koeficient je zde
0,548. Tato hodnota naznacuje stfedni
az silnou pozitivni korelaci mezi
obéma proménnymi.

Confidence Intervals

95% Confidence Intervals (2-

: a
Pearson tailed)
Correlation Sig. (2-tailed) Lower Upper

Power Output At Maximum - 548 <,001 535 560
Peak Exercise HR

a. Estimation is based on Fisher's r-to-z transformation with bias adjustment.



Vysledky: Koleralce W a max TF je jasna

Coefficients®

Standardized

Unstandardized Coefficients Coefficients 95,0% Confidence Interval for B Collinearity Statistics

Model B Std. Error Beta t Sig. Lower Bound  UpperBound Tolerance VIF

1 (Constant) -451,747 9,966 -45 328 <,001 -471,283 -432,211

Weight 3,731 055 652 68,125 <,001 3,624 3,839 220 4539
Height 1,357 058 222 23,412 <,001 1,243 1,471 224 4,458
Sex 34,675 904 182 38,364 <,001 32,903 36,447 894 1,118
Peak Exercise HR 1,146 035 161 33,183 <,001 1,079 1,214 858 1,165
R —e— 035 067  -14.577 <.001 - 527 -402 945 1,058
Peak Exercise Systolic BP 258 029 056 8,952 <,001 ,202 315 510 1,959
Examination Age -,248 053 -,025 -4 670 <,001 -,352 -144 704 1,420
ESC2020 Sport Category -1,459 394 -017 -3,705 <,001 -2,230 -,687 993 1,007
Resting Sysstolic BP -137 045 -,018 -3,058 ,002 -,225 -,049 558 1,792

a. Dependent Variable: W

...otdzka sportovcu - ,.Je moje
max. TF dobra ¢i Spatnd ???*

Vime, Ze max je cca 220-vek - minule

jsme prednadseli tuto problematiku.....



Vysledky: Koleralce W a max TF je jasna

Coefficients®

Standardized

Unstandardized Coefficients Coefficients 95,0% Confidence Interval for B~ Collinearity Statistics

Model B Std. Error Beta t Sig. Lower Bound  UpperBound Tolerance VIF

1 (Constant) -451 747 9,966 -45 328 <,001 -471,283 -432.211

Weight 3,73 055 652 68,125 <,001 3,624 3,839 220 4539
Height 1,357 058 222 23,412 <,001 1,243 1,471 224 4,458
Sex 34 675 904 182 38,364 <,001 32,903 36,447 894 1,118
Peak Exercise HR 1,146 035 161 33,183 <,001 1,079 1,214 858 1,165
m ,032 -, 067 -14 577 <,001 -527 -,402 945 1,058
Peak Exercise Systolic BP 258 ,029 056 8,952 <,001 ,202 315 510 1,959
Examination Age -,248 053 -,025 -4 670 <,001 -,352 -144 704 1,420
ESC2020 Sport Category -1,459 394 -017 -3,705 <,001 -2,230 -, 687 993 1,007
Resting Sysstolic BP -137 045 -018 -3,058 ,002 -,225 -,049 558 1,792

a. Dependent Variable: W

...otdzka sportovcu - ,.Je moje

maox. TF dobra ¢i Spotna ???* Zkusim interpretovat cislo Beta:

pri zvyseni TF o 1-vzroste max W-o0 1,1
Vime, Ze max je cca 220-vek - minule
jsme prednadseli tuto problematiku.....

eeeeeeeeee..N@ W/kqg je to- pojd'me prakticky



VYSLEDKY-prakticky priklod s prepoétem na kg

‘g_ Io 1 tep v maximu - Io 0,023 W/kg
(180 TF/min...4Wikg
200 TF/MiN......cocveee..... 20%0,023.....veeeeenn +0,46

..... 4,5W/kg
220 TF/ MiN....covveeeee.. 40% 0,023................ +0,92

Kdyz budeme na obou extrémech mize byt rozdil 1 W/kg



ZAVER-prakticky

Odpoved' pro sportovce - vyssi mox TF
(4 koreluje s vyssim vkonem / jasné bez patol.
arytmie®©/

Otézka do budoucna : JAK JEDNODUSE

ﬂ;_ zvysovat maximdini tepovou frekvenci s cilem
zvysit vgkon............ asi nas to prevadi do zény
dopingu /betaminetika, neurokardioablace/



Druhy rodi¢ ? ©
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