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Informacion rendimiento: Medicion de distancia




Informacion rendimiento: Medicion de distancia

Table 2. Mean difference in step counts (pedometer application - tally counter) and mean absolute percent error (APE) for different smartphone locations and
Runtastic Podémetro - Pasos walking speeds.

Runtastic Salud y bienestar wxwn 2 Pedometer applications RT PW TY
% - Smartphone location Speed (mph) Steps difference APE (%) Steps difference APE (%) Steps difference APE (%)
Pant pocket 20 —57.0 £ 553 26.00 —224 + 81.8* 25.83 —3.8 + 350" 9.06
u 25 —33.0 + 465 14.91 324 + 40.7 14.84 63 +27.9% 532
30 —-21.9 + 395 10.49 454 + 250 14.78 5.6 + 247% 4.38
35 233+ 276 8.50 440 + 275 14.05 3.0 + 204 3.85
4.0 =219+ 212 6.84 371 + 254 11.57 14 + 148%* 2.80
Podémetio Waist 20 659+ 52.7 2813 —659 + 84.4 33.95 _75 + 530 15.56
170 Technologies, Inc.  Saludy bienestar rRE 2 25 —330 + 483 16.66 —46 + 62.9%* 17.69 100 + 234 588
o pecis 3.0 —326 + 428 13.80 206 + 40.7 12.26 80 £ 199 440
Contiene anunci 3.5 316 + 272 1069 324 + 291 11.96 36 £ 138 257
4.0 —340 + 215 1000 449 + 149 13.12 23 £ 11.0* 232
= Arm 2.0 —924 + 886 3937 —150.1 £ 798 5541 95 £+ 633 1739
25 —524 + 659 22,09 —69.0 + 934 3092 16.7 £ 534* 1312
3.0 —421 + 424 15.24 —336 + 685 17.90 6.4 £ 251** 601
35 -502 + 429 15.25 12 + 64.8%* 1415 5.1 £ 245 476
Badomaiania 4.0 —49.8 + 39.0 1457 184 + 554% 1330 6.3 + 131 3.06
[ Mean APE 1684 1970 672
e s Negative values indicate underestimation and positive values indicate overestimation of mean step counts by a pedometer application relative to criterion count
r< 0,5 tally counter).

Significant at *P < 0.05, **P < 0.01, and ***P < 0.001 according to 95% equivalence tests between a pedometer application and tally counter step counts.
o) Abbreviations: TY, Pedometer Tayutau; PW, Pedometer Pacer Works; RT, Runtastic Pedometer
16-50% error

Table 3. Mean step counts and mean absolute percent error (APE) of three pedometer applications for weekdays and weekends in free-living settings.

RT PW TY Yamax
Pedometer applications Mean + SD APE (%) Mean = SD APE (%) Mean + SD APE (%) Mean + SD
Overall 57124 + 2023.7* 16.55 58427 + 2240.8** 18.03 6382.0 £ 1955.9%* 16.82 6317.6 £ 15694
Weekdays 54927 + 19204* 1545 5614.5 + 2080.4%% 1693 61783 + 1890.4%* 15.53 6080.2 + 15505
Weekend 6261.6 + 32386* 20.89 64133 + 3517.4* 2271 6891.1 + 3269.5%* 21.24 6911.0 + 28243

= Significant at *P < 0.05, **P < 0.01, and ***P < 0.001 according to 95% equivalence tests between a pedometer application and Yamax step counts.

Abbreviation: Yamax, Yamax Digiwalker CW-700; TY, Pedometer Tayutau; PW, Pedometer Pacer Works; RT, Runtastic Pedometer

Leong, 2016
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Informacion Antropomeétrica
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Informacion Antropométrica
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Informacion rendimiento: Velocidad / Aceleracion

. - 2,50
My Sprint @ ® 0-5m
Pedro Jimenez Reyes
© 0-10m
Mam. 98 en Deportes
m 10-15m
10,99 € 2,00
A 15-20m
20-30m
1,50 + 30-40m

y =1,0083x - 0,0076
R? =0,99947

Capturas de pantalla iphone ipad 1,00

Split times measured with the timing photocells (s)

0,50
0,5 1 1.5 2 25
Split times measured with MySprint (s)

Table I. Concurrent validity and reliability of the radar gun vs. MySprinz on the measurement of sprint mechanics

Radar method MySprint method SEE r 5 i ICC (95% CI)

.F(, (N/kg) 6.8+0.6 6.9%0.6 0.09 0.999 (0.998-0.999) 1.04 —0.22 0.999 (0.999-1.000)

- Vi (m/s) 8.28%1.0 835+ 1.0 0.03 0.988 (0.974-0.999) 0.992 0.14 0.987 (0.979-0.992)

Prre (W/kg) 14.1+2.4 145+25 0.19 0.988 (0.974-0.999) 1.032  -0.09 0.998 (0.997-0.999)

B e R T | DRF (%s/m) —0.077 £0.01 —0.078+ 0.01 0.001 0.994 (0.990-0.9979  0.97 —0.001  0.994 (0.991-0.996)
| K | .

|
... Notes: Iy, theoretical maximal force; Vy, theoretical maximal velocity; Py, .y, maximal power output; DRF, slope of the linear decrease on ratio
m __of force as sprint velocity increases; r, Pearson’s product-moment correlation coefficient; s, slope of the regression line; 7, y-intercept of the

regression line; ICC, intraclass correlation coefficient; CI, confidence interval; SEE, standard error of estimate.

Romero-Franco, 2016




Informacion rendimiento: Capacidad de salto

Table 1. Jump performance measured with app and contact platform.

First measurement day Second measurement day
My Jumpapp  Contact ICC T Mean difference My Jump app Contact Icc T Mean difference
platform (cm) platform (cm)
__ Squat ju cm
My Jump2 = G e (e 35791 35888 099 0.99 0.1+0.7 346+9.1 349+86 098 099 01+11
Mide tu salto Male 379+56 37757 099 0.99 01+£0.5 364=6.1 366+61 098 099 0.1+08
Carlos Balsalobre  pepyje 281+50  285%53 097 098 0.1+09 27772 284+55 098 096 05+14
Num. 1 en Deportes
Ak ko 103 valoracio  Countermovement jump (cm)
10,99 € All 370103 37199 099 099 0007 368x95 36893 0.99 0.99 01=x10
Male 40070 40069 099 099 00x06 392+67 302+67 0.99 0.99 -02+07
Female 28056 284x57 098 098 01=x09 29159 292+58 098 097 0514
40 cm drop jump (cm)
All 31659 31559 099 099 01038 31670 31.7+70 0.99 0.99 -01+07
Captumssdspantalla e e Kk weih Male 332+54 33254 099 099 00x08 335x62 33562 0.99 0.99 0107
sl oy Female 281+28 279+29 098 098 0107 277+48 27747 0.99 097 -02+07
X p Ba7AM ICC: intra-class correlation coefficient; 1 Pearson’s product moment correlation coefficient.
g IR WSS Tble 2. Tntra and inter-session reliability of both the My Jump app and contact platform.
\ Home My Jump app Contact platform
Saltoyvertical 3 Intra-session Inter-session Intra-session Inter-session
" d o v T o cv r
Squat jump (cm)
All 099 4 82-558 0.50 099 5.46-6.18 0.50
Salto horizontal Male 097 535-563 0.82 097 5.54-6.04 0.82
Female 098 3.77-548 093 097 5.30-6.46 091
Countermovement jump (cm)
Perfil fuerza:velocidad All 099 4.63-546 095 099 5.34-559 0.95
Male 0.99 438464 093 099 465474 093
Female 099 4.59-7.60 0.86 098 6.53-7.50 085
Despegue
Test de'asimetria 40 cm drop jump (cm)
> ©® All 0.98 6.06-6.13 087 098 5.88-591 0.86
Male 0.96 6.05-6.57 084 096 582-635 084
Female 094 5.20-6.06 0.76 094 5.00-6.02 0.74

o Cronbach’s alpha; CV: coefficient of vanation; 1: Pearson’s product moment correlation coefficient.
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Introduccion: Valoracion de la condicion fisica o el entrenamiento
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Fuerza Maxima
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Fig. 1 Relationship between relative load (% 1RM) and MPV directly
obtained from 1596 raw data derived from the 176 incremental tests
performed in the BP exercise. Solid line shows the fitted curve to the data,
and the dotted lines indicate limits within which 95 % of predictions will

fall.

Gonzdlez-Badillo & Sdanchez-Medina, 2010
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FIGURE 1—Example of quantification of percent velocity losses after a
3 x 12]12] REP for a representative subject in the BP exercise. Both
MPV loss over three sets (—65.7%) and MPV pre—post exercise against
the Vy 51 load (—30.8%) were calculated.

Sdnchez-Medina & Gonzdlez-Badillo, 2011




Fuerza Maxima

REAL-TIME VELOCITY GAUGE

10.

VELOCITY

Balsalobre-Ferndndez et al., 2016




Fuerza Maxima
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Determinacion de umbrales de esfuerzo

Graded Exercise Test (GXT) o test incremental
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Determinacion de umbrales de esfuerzo

Carga (W)
- VO, - VENO, -— VE/NCO, — PetCO, R2 V12
Saiie VOarm: - 50 200- 9511% ey
VT1 VT2 175 o m
- 45 vT1
4000+ TS 150-
p o Lo 83 £ [mLss]
£ 3000+ g E 5™
E
=3 . 35 5 o 100-
g v ¥ e
= 20004 s A
g - E E i ,‘*Mylz .
1000~ SN | 28 50+ .—‘-—"""“':—M 0
25+
o ' l ' l ' l l 20 c T T T T { ] L] L) L) L) | ] L) -
150 175 200 225 250 275 300 325 350 375 50 75 100 125 150 175 200 225 275 300 325 350 375 400 425 450 475
“TTPHASE!  Aabbic  PHASEN  Answobic PHAsE i Load (W)
Carga (W) Threshold Threshold
(vr) (vra)

Pallarés, 2016
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Determinacion de umbrales de esfuerzo

NIRS Detectors
Receive scattered light
from tissue

Antenna Emitter
Sends data to external Se“df f:.af"'ﬂzfared
device with ANT+ ight into tissue

Power Button
Turns device on/off and
increments the event counter

2.40"

USB Port
- /A\ Charges sensor and

\// uploads Sm0, data
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Determinacion de umbrales de esfuerzo

Reacciones de carga y descarga

Reaccion de carga

Los eritrocitos con
desoxihemoglobina

a su paso por los pulmones
captan el O,

Desoxihemoglobina
(sin O0,)

o Oxihemoglobina

(con 0,)
Reaccion de descarga adhions
Los eritrocitos con
oxihemoglobina descargan Pulmones
_
el 0, a los tejidos DesoxiHb +02 —e. OxiHb

Tejidos |




Determinacion de umbrales de esfuerzo

NIR Spectra
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Determinacion de umbrales de esfuerzo
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Determinacion de umbrales de esfuerzo

Determination of Maximal Lactate Steady
State in Healthy Adults: Can NIRS Help?

CECILIA BELLOTTI, ELISA CALABRIA, CARLO CAPELLI, and SILVIA POGLIAGHI

Department of Neurological, Neuropsychological, Morphological and Exercise Sciences, School of Exercise
and Sport Sciences, University of Verona, ITALY

80 —

subject #5 Young TABLE 3. Mean + SD at maximum lactate steady state (MLSS) and NIRS-derived
MLSS (NIRSyss) of oxygen consumption (VO3), percent maximal oxygen consumption
g B (%V0smax), HR, and percent maximal HR (%HRmay).
% N MLSS NIRSwyiss
z VO, (Lmin~") 2.25 + 0.54 2.23 + 0.59
;_E. 0/0V02max 76 * g 76 =+ 9
20 - HR (bpm) 133 + 14 136 + 17
O/UHRmaX 81 i 7 82 i 8
0 | I I |
0 300 600 900 1200

Bellotti, 2013




Frecuencia cardiaca

ECG (1927) Pulsioximetro (1972) Pulsémetro (1982)

el Herndndez



Frecuencia cardiaca

Photoplethysmografia (PPG)

PP PP
el e e e
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(b)

Garner & Wagner, 2013
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Frecuencia cardiaca

Sample over a duration of time
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Frecuencia cardiaca m
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Variabilidad Frecuencia Cardiaca (HRV)

CenprD cardiovascular del tallosgrebral

Rodas el al. (2008) lo definieron como la variacién de la frecuencia del latido cardiaco durante un
intervalo de tiempo definido con anterioridad (nunca superior a 24 horas) en un anélisis de periodos
circadianos consecutivos.

M. Parasimpaticos

La estimulacion simpatica actua

acelerando la despolarizacion del ;
R

nodo sinusal, produciendo RR Interval 1

taquicardia

La 1

produce liberacion de

acetilcolina, lo que disminuye el
ritmo de descarga del nodo
sinusal, produciendo bradicardia




Variabilidad Frecuencia Cardiaca (HRV)

¢ HRV4Training
@
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Plews, 2017

A

300 ¥4 95%H0 9:30
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Variabilidad Frecuencia Cardiaca (HRV)
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La monitorizacion de la carga de
entrenamiento
¢ QUE ES LA CARGA DE ENTRENAMIENTO?

5. Micuel Herndndez



“Si pudieramos dar a cada
individuo la cantidad adecuada
de alimento y ejercicio, no
demasiado poco y no demasiado,
hubiesemos encontrado el
camino mas sequro para la
salud.”

Hipdcrates 400 a.C.

'ERSITAS Micuel Herndudez
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¢ Por qué monitorizar la carga de

entrenamiento?

Determinar si hay adaptacion al entrenamiento.
Prevenir sobreentrenamiento.
Evitar lesiones.

Explicar qué esta provocando la mejora o el
detrimento del rendimiento.

Determinar si el deportista esta preparado para la
competicion.
Involucrar al deportista en nuestro programa.

IAS Miguel Herndudez

Halson, 2014




Variables para la monitorizacion

Table1 Summary and Evaluation of Some Common Methods Used to Monitor Athlete Training Load and/or Responses

Hardware Software Ease Usedto  Usedto
Method Cost  needed needed ofuse Valid Reliable interpret prescribe Variables
Internal Measures
RPE L N Y/N H M-H M-H Y Y Single variable in AU (time dependent)
Session rating of perceived exertion L N Y/N H M-H M-H Y Y Single variable in AU (time dependent)
TRIMP* L-M Y Y M M-H M-H Y N Single variable in AU (time dependent)
Wellness questionnaires* L N Y/N M-H M M-H Y Y/N Ratings, checklists, AU scale measures
Psychological inventories L-M N Y/N M-H M-H M-H Y Y Ratings, checklists, AU scale measures
(eg, POMS, Rest-Q-Sport)*
Heart-rate indices L-M Y. Y H H M-H Y X Heart rate, time in zones,

HR variability/recovery measures, etc

Oxygen uptake H b § ¥ I H H X Y VO,, metabolic equivalents
Blood lactate M Y Y/N M H H Y X: Concentration
Biochemical/hematological assessments M-H ¥ Y/N L H M-H Y Y Concentrations, volumes

Bourdon et al 2017




Variables para la monitorizacion

External Measures

Time L Y X Units of time (s, min, h, d, wk, y)

Training frequency L N Y Session count

Distance/mileage L Y/N Y Units of distance (m, km)

Movement repetition counts L Y/N Y Activity counts (eg, steps, jumps, throws)
Training mode L YN )4 Weight training, run, cycle, swim, row, etc

Power output M-H Y 24 Relative (W/kg) and absolute power (W)

Speed L-M Y Y Speed measures (m/s, m/min, km/h)

Acceleration L-M ' Y Acceleration measures (m/s?)

Functional neuromuscular tests L-M Y X Countermovement-jump and drop-jump measures
Acute:chronic-workload ratio L-M Y/N A4 Size of acute training load relative to chronic load
GPS measures M Y )¢ Velocity, distance, acceleration, time in zones, location
Metabolic power M Y N Energy equivalent

Time-motion analysis video (automated) H D § Y Velocity, location, acceleration

Time-motion analysis video (nonautomated) M-H Y Y Velocity, location, acceleration

Accelerometry M Y N x-y-z g force

Player load M Y Y Single variable in AU (time dependent)

Abbreviations: L, low; M, medium; H, high; Y, yes; N, no; AU, arbitrary units.
*Measures of training response.

Bourdon et al 2017




Table 1 Scale for Session Rating of Perceived Exertion®

Men: duration (min) X (HRex — HRrest)/(HRmax — HRrest) x 0.64e'> 5 ot
. . . § 1 Really casy
Women: duration (min) X (HRex — HRrest)/(HRmax — HRrest) x 0.86e'¢™ 5 Easy
Beats per Minute 3 Moderate
| | ¢ 4 Sort of hard
RHR Training Zones  MHR t X s Hard
6
Rl 7 Really hard
@ & 8
5| g
= @ 9 Really, really hard
10 Just like my hardest race
Heart Ratie Reserve * From Foster et al."®

40 60 120 180 220

Weighting factor = 0.2445¢411x
8 4 R:=0.97 [ ]

Blood lactate (mmol-1'")

TRAININ
PEAKS"

TSS = [ (t x NP™ x IF™) / (FTP x 3600) | x 100

40% 60% 80% 100%
Fractional elevation (AHR)

TRIMP (arbitrary units (AU); pseudo integral) = time (min)x AHR x y

icuel Herndndez



“Methods of Monitoring Tramning Load and Their Relationships to Changes in Fitness and Performance in Competitive Road
Cyclists” by Sanders D et al.

International Journal of Sports Physiology and Performance

© 2017 Human Kinetics, Inc.

1.0
0.9+ Almost Perfect
o

0.7 & Very Large
5: u]
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0.1+ Small
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sRPE iTRIMP bTRIMP eTRIMP IuTRIMP TSS
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Figure 2: Relationship between all the measures of training load and percentage changes in
power output at 2 mmol-L! lactate. Correlation coefficients (r) are presented with 95%
confidence intervals. Interpretation of the strength of the correlation coefficient was based on
guidelines provided by Hopkins'.




Eur J Appl Physiol (2009) 106:839-847
DOTI 10.1007/s00421-009-1084-8

ORIGINAL ARTICLE

Recovery Period of reduced intensity or inactivity
between repetitions

. . . . . Rest Period of reduced intensity or inactivity
A mathematical model for quantifying training between sets
n Number of repetitions in one set
m Number of sets of repetitions in a training
Philip R. Hayes + Mike D. Quinn session
Vi Maximum instantaneous velocity obtained
from the three-parameter model
Verit Critical velocity obtained from the three-
parameter model
Tttt Time of one repetition
Diace Actual distance of one repetition

Vaet Actual average velocity of one repetition

W —_ I(Dﬂc[) X C(Dﬂc[) X D Dope Optimal distance run in T.s, based on the

three-parameter model

v Optimal velocity of a repetition run in Tegpor
r ¥ pu— J— T opt
. Vact _+_ Vact — Verit l + I(”DEIC[) I(DEIC[)D—G]%EH based on the three-parameter model )
- I D o Viesiofe Cut-off velocity where intensity is zero
1’:’i‘_l]:l[ Vimax — Verit ( EIC[) Trec Recovery time between repetitions
Vs Average recovery velocity between repetitions
Trec
—_ o Recovery parameter dependent on v ..
X IIDaC[ q,[) ‘+‘ (an - q,[))c feffort (2 l ) oy Rest time between sets of repetitions up to a
maximum of two hours

Veaat Average rest velocity between sets of repetitions
ey Rest parameter dependent on v,.g

AN de;




“Hayes & Quinn’s TRIMP Validity for Cycling”
Javaloyes, A., Sarabia, ].M., Moya-Ramoén, M.

100% A r=0.84**
24
90% o 10,5
22 = I T T ) ) T s % 9,5 B
I Tl . " fei
g 18 . : _ 6% § 5 s:s
516 . ) 50% O T 55
2 14 4000 S Z 35 45 5,5 6,5 7,5
E P2 - TSS
Q12 30% 2
10 200 =
8 10%
6 L s s e e 0% RPE  BANISTER TSS HAYES
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Informacion bioldogica: Capacidad anaerdbica de trabajo (W’)
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Informacion bioldogica: Capacidad anaerdbica de trabajo (W’)

Modeling the Expenditure and Reconstitution

of Work Capacity above Critical Power

PHILIP FRIERE SKIBA, WEERAPONG CHIDNOK, ANNI VANHATALO, and ANDREW M. JONES

Department of Sport and Health Sciences, College of Life and Environmental Sciences, St. Luke’s Campus,

University of Exeter, Exeter, Devon, UNITED KINGDOM
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FIGURE 1—Model of Wy, (dashed line) and power output (continuous
line) for a representative subject in the S, trial. The dotted and hori-
zontal solid lines indicate the subject’s GET and CP, respectively.
Hash marks on the right axis indicate power outputs for the Sg, S
and Sy, recovery trials. In this example, the subject exercises in the
severe domain for 60 s and recovers at 20 W, repeating the process until
exhaustion.

. 20 W (S59).
. Moderate-intensity recovery (Sys) at a power output of

90% of the GET.

. Heavy-intensity recovery (5;) at a power output of

GET + 50% of the difference between the GET and CP.

. Severe-intensity recovery (Ss) at a power output

equal to Pg — 50% of the difference between the CP
and Pg.

Skiba et al., 2012




Informacion bioldgica: Capacidad anaerdbica de trabajo (W’)
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FIGURE 2—Graphical depiction of time constant of W' reconstitution
(Ti) as a function of Dep. Individual recovery levels are represented
by a common symbol, where 8y, = mriangles, 85y, = circles, and Sy =
diamonds. Note that the overall relationship could also be well de-
scribed by a bilinear [it.

Skiba et al., 2012
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Informacidn biolégica: Capacidad anaerodbica de trabajo (W’)

Electrical KERS

1

Charge cycle p 4 Boost cycle

1. Under braking. 2. CPU sends charge 3. Baftenes stoce 4, When necessary, 5. CPU relesses charge

KERS unit spins up to Lithium batteries charge ready for driver presses button from battery back to
generating current under driver's seat use jater to overtake or defend  KERS unit for extra HP

dndez



Informacion bioldogica: Capacidad anaerdbica de trabajo (W’)

W' Balance and Power Ouput
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‘ FIGURE 4—Modeled W’ expended (heavy solid line) and athlete power
output (thin solid line). The athlete’s CP (227 W) is denoted by the
T dushed line. Peak power output was 409 W. Numbers indicate impor-
40 5{] Eﬂ tant points as race unflolds. 1: athlete establishes position in pack. 2:
athlete has attacked but has severely depleted the W', forcing recovery.
3: athlete attacks again. 4: athlete again depletes W' and is Torced to
withdraw from race as lead pack escapes.

]
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Skiba et al., 2012

ERSITAS Miguel Herndnudez



Informacion bioldogica: Capacidad anaerdbica de trabajo (W’)

e

Dr Skiba W' Bal

© 1334

© Scarica

Skiba et al., 2012

'ERSITAS Miguel Herndudez



Informacion bioldgica: Capacidad anaerdbica de trabajo (W’)

Step w (I;\)NK (ﬁ') W' depletion Test #1 Program
1 100% 20.0
2 70% 14.0
3 90% 18.0
4 60% 12.0
5 80% 16.0
6 50% 10.0
7 70% 14.0
8 40% 8.0
9 60% 12.0
10 30% 6.0
11 50% 10.0
12 20% 4.0
13 40% 8.0
14 10% 2.0
15 30% 6.0
16 0% 0.0 .
17 100% 20.0

Figure 10 — Test 1 plan: Deplete 30% Reconstitute 20% (W’=20.0 kJ).

Mantica, 2015




Informacidn biolégica: Capacidad anaerodbica de trabajo (W’)

Stress

Mantica, 2015
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Informacion rendimiento: Potencia




GOVSS (skiba, 2006)

Power (W/kg) =(Ci- ny-(Ci- ny- (.5 (V- 8.33"))))+ Caero - V + Cyin* V

C:=155.4i° — 30.4i* - 43.3i° + 46.3i% + 19.5i + 3.6 "
Caero=k-n~"-d?-t2 (nkg' - m")

n=0.5 =

Figure 5: Graphical representation of the relationship between TRIMPS (gray) and GOVSS
— D 2 5 (black) for the same 6.5k run conducted on different days. Run 3 was conducted at an
environmental temperature 10 degrees centigrade warmer than Runs 1 and 2. Data from: Skiba,
2006 (in press).
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Informacion rendimiento: Potencia

RUNNING OVER VARYING TERRAIN

. ELEVATION
TIME
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Informacion rendimiento: Potencia
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Applying a Systems Model of Training to a
Patient with Coronary Artery Disease

STEPHANIE LE BRIS', BERTRAND LEDERMANN? ROBIN CANDAU', JEAN MARC DAVY?,
PATRICK MESSNER-PELLENC?, and DANIEL LE GALLAIS!
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FIGURE 2—Changes in graded exercise test data throughout the ~FIGURE 3—A. Daily training impulse (training + exercise tolerance
study: oxygen uptake at exhaustion (VO and ventilatory thresh-  test + graded exercise test). B. Model exercise tolerance fitted with real
old (V0 at VT); power (P). exercise tolerance. C. Fitness and fatigue curves; dotted lines, tapering.
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Applying a Systems Model of Training to a
Patient with Coronary Artery Disease
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A systems model of training for patients in phase 2 cardiac rehabilitation
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From anindirect response
pharmacodynamic model towards
a secondary signal model of dose-
response relationship between
exercise training and physical
performance

Thierry Busso

The aim of this study was to test the suitability of using indirect responses for modeling the effects

of physical training on perf e. We formulated four different models assuming that increase

in performance results of the transformation of a signal secondary to the primary stimulus which is

the training dose. The models were designed to be used with experimental data with daily training
amounts ascribed to input and perf e d at several dates ascribed to output. The models
were tested using data obtained from six subjects who trained on a cycle ergometer over a 15-week
period. The data fit for each subject was good for all of the models. Goodness-of-fit and consistency of
parameter estimates favored the model that took into account the inhibition of production of training
effect. This model produced an inverted-U shape graphic when plotting daily training dose against
performance because of the effect of one training session on the cumulated effects of previous sessions.
In conclusion, using secondary signal-dependent resp provided a framework helpful for modeling
training effect which could enhance the q itative methods used to analyze how best to dose physical
activity for athletic performance or healthy living.

uel Herndndez

Primary stimulus

Secondary signal

e

Praduction of signal

tima
Trimfnmatlun of signal

Performance

Model TIF K°

1
W e 2080 _ 1 Inhib, |+
f
kt’n




Variables utilizadas para monitorizar la
carga

¢PODEMOS COMBINAR LA RESPUESTA
FISIOLOGICA PROVOCADA POR EL
EJERCICIO (CARGA INTERNA) Y LA
REALIZACION DEL PROPIO EJERCICIO
(CARGA EXTERNA)?
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Training Load Monitoring in Team Sports: A Novel Framework
Separating Physiological and Biomechanical Load-Adaptation
Pathways

Jos Vanrentergheml’2® + Niels Jensby Nedergaard2 - Mark A. Robinson? -
Barry Drust® (2017)
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Fig. 1 A new player load monitoring framework outlining the cyclical nature in which physiological and biomechanical load leads to adaptation )mJury

of the biological system as a whole. RPE rating of perceived exertion, Freq frequency
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