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MONITORING ATHLETES USING
SIMPLE METHODOLOGIES
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Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Activity trackers WORLDWIDE
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2005 — 130 EXABYTES
2010 - 1,200 EXABYTES

2015 - 7,900 EXABYTES
2020 - 40,900 EXABYTES
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DATA SCIENCE

RESEARCH ARTICLE

Effective injury forecasting in soccer with GPS
training data and machine learning

(b)

Alessio Rossi'*, Luca Pappalardo ', Paolo Cintia%, F. Marcello laia®, Javier Fernandez®,

Daniel Medina®

1 Department of Computer Science, University of Pisa, Pisa, Italy, 2 ISTI, National Research Council, Pisa,
Italy, 3 Department of Biomedical Science for Health, University of Milan, Milan, Italy, 4 Sports Science and
Health Department, FC Barcelona, Barcelona Spain, 5 Athletic Care Department, Philadelphia 76ers,
Philadelphia, Pennsylvania, United States of America

>1.78

I HSR(EWMA)
<112.35 / \>11z.3s
(WF) (MSWR)
P| dTOT
<1.78 l
INJURY NO-INJURY | P|(WF)

<0.03

<374.76 >374.76

<0.62

INJURY

1.01] 374.76)
1 (112.35,
374.76)

>1.0 >2.65 | 10% | 70%

\>o.03
P

@'PLOS ‘ ONE

|(WF) P|(WF)

>0.62 <0.81 >0.81

NO-INJURY B NO-INJURY ‘ PIWh
51.01/ \>1.01
(EWMA (MSWR
| HSR ) dror )

<118.63 |

l>118.63 <2.65

(MSWR)
dTOT

NO-INJURY

INJURY

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)



NN
UNIVERSIDAD AUTONOMA
DE MADRID

COACH DATA ANALYST
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EXPERT IN COACHING EXPERT IN DATA ANALYSIS
NOVICE IN DATA ANALYSIS NOVICE IN COACHING

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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= SESSION_1 o0
B o iso
= ACEL1
= ACEL2
~= GYRO
= GYRO_45
. MAG
= ACELT
W STATUS 21:01:03297  21:01:05297  21:01:07297  21:01:09297  21:01:11297  21:01:13297  21:00:15297  21:01:17297  21:01:19 297

S VIDEOSYNC
S KevsYNC JPINO_150_ACEL1 H DATA ”MONITORS’

«p ANT

S MOUSESYNC
TRACKS
MONITORS I 3 \ Ly, al [
: ‘ b 1 T ey i X S | M v:-rﬁl"yhv"'-,‘.
VIDEOS bl By 1 1% 0 A" Y bl ol S T /
Al e 4 A I AL b et ) i palV ; J \ ) () SRR (N n
i 'y Gl i 1'«! ‘,P‘{ i i ' ﬂ | . k " y ‘ﬁ} fl,“ M,i{‘ J W

i VIDEOO

\\"

V"':}\\W"ml w M
|I | f
e

i VIDEO1 II' TV ; : / 00:00:56 73
2 o | o Tk

21:01:03 297 21:01:05 297 21:01:07 297 21:01:09 297 21:01:11 297 21:01:13 297 21:01:15 297 21:01:17 297 21:01:19 297

JPINO_150_ACELT” DATA “MONITORS‘

= Log W x
16:44:50 Load:
\\Server\jpino\08_Pruebas_WIMU_COMPL
ETAS\Afio_2011\10_Octubre_2011\27_10_2
011_Natacion_pedro_50_metros_col\log_
20111027-20_51_41_Pedro_50_crol_dos_vi
deos_embebidos.qui

16:44:50

16:44:50 Loading Session

16:45:54 New data panel GYRO
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16:45:54 Session loaded
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WHAT COACHES WANT

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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EJECUCION: Press Banca (muttipower) 01/03/13 11:01:32 v | l 1
Tipo de Tabla CARGA Crtrio MEJOR I?EPE‘I'ICIGN CARGA (kg) T 50,00
s o crnpa—y eue o Recorrido SUBIDA (cm) 4513
' © %1RM (Sentacila) O VMax O PMax Recorrido BAJADA (cm) -34,08
Series 1-15 | Series 1630 *WMP = Velocidad Media de la Fase Propulsiva 1RM estimade: = 93 kg Tiempo SUBIDA (ms) 629
M 2 s 4 s s womm Vel Media (m/s) 0,718
Comn €0) | EERS0) [ CK) (ST (S (W B2 W vervaores uméicos /el Wledia hasta Vel. Maxima (m/s) 0,659
e*’f -5: -: -m- ® coumnas © tnes /el Media Fase Propulsiva (m/s) 0,744
De:;_ 9 480 484 473 461 479 467 [v] PuP HE Vel. Maxima (m/s) — 1.626
T vervaoresumencos 11€MPO hasta Vel. Maxima (ms) 455
m/s) 2 (1 M (1 (M (1) ® coumna: © unes=— Acel. Media (m/s/s)
500 — W s Acel. Media hasta Vel. Maxima (m/s/s)
o <« Acel. Media Fase Propulsiva (m/s/s)
g & Acel. Maxima (m/s/s)
2 o0 S Tiempo hasta Acel. Maxima (ms)
S § Duracion Fase Propulsiva (ms) 505
. * Duracidn Fase Propulsiva (%) 80,3
- Fuerza Media (N) 4894
Fuerza Media hasta Vel. Maxima (N) 667,2
Fuerza Media Fase Propulsiva (N) 625,38
Fuerza Maxima (Pico) (N) 7928
Tiempo hasta Fuerza Maxima (ms) 378
Potencia Media (W)

Potencia Media hasta Vel. Maxima (W)
Potencia Media Fase Propulsiva (W)

Potencia Maxima (Pico) (W)

Tiempo hasta Potencia Maxima (ms)

Impulso Mecanico (N*s) 3077
Integral Potencia (W*s) 2213
Integral Velocidad (cm) 4513
RFDmax (N/s) 1161
Tiempo hasta RFDmax (ms) 150
Trabajo (J) 2214

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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EJECUCION: [Press Banca (mulipower) 01/03/13 11:01:32 - |CARG T < ce 50.0kg Delete
Tipo de Tabla CARGA Grterio WEJOR REPETICION gzzz::gz S:?A%’:((ccr::) 3008
() Datos principales @ Absoluta (kg) © VM ) PM © h Salto Tiempo SUBIDA (ms) 629
@) Detos cadans © % 1RM (P. Banca) @ vMP © pMP Vel. Media (m/s) 0,718
s ® % 1R (Seniachia) © VMax () PMax Vel. Media hasta Vel. Maxima (m/s) 0.659 1 O 2 6 k
Vel. Media Fase Propulsiva (m/s) 0,744 1
Series 1-13 | Series 16-30 *VMP = Velocidad Media de la Fase Propulsiva Wel. Maxima (m/s) 1.626 ° g
Serie N2 Tiempo hasta Vel. Maxima (ms) 455 .
’ 2 7 ? ° & Acel. Media (misfs) Estimated 1 Répe%ition maximum
Acel. Media hasta Vel. Mdxima (m/s/s L & !
Carga ko) LA S SN (62| [l Acel. Media Fase Propulsiva (m/(s/s) )
Repeticiones  [IEEN I 1| Acel. Maxima (m/s/s)
Tiempo hasta Acel. Maxima (ms) 1 '] O
Despl. f 520 || 513 | 507 | 496 || 465 | 4.7 Duracién Fase Propulsiva (ms) 505 ¢
Despl. @ 480 484 473 461 479 467 Duracion Fa;e Propulsiva (%) 80,3 Mean Velocity (m/fs)
Fuerza Media (N) 4894
Mejor VMP 137 095 08 055 042 025 Fuerza Media hasta Vel. Maxima (N) 667,2
{m/s) (2) (1 (1 (1) (1 (1 Fuerza Media Fase Propulsiva (N) 625.8
Fuerza Maxima (Pico) (N)
500 — =y 430 137 Tiempo hasta Fuerza Maxima (ms)
Potencia Media (W)
400 Potencia Media hasta Vel. Maxima (W)
g Potencia Media Fase Propulsiva (W)
< 300 0.8 Potencia Maxima (Pico) (W)
o Tiempo hasta Potencia Maxima (ms)
= 200-— Impulso Mecanico (N*s)
'5 Integral Potencia (W*s) .
2 400 Integral Velocidad (cm) 4513
RFDmax (N/s) 1161
0 Tiempo hasta RFDmax (ms) 150
1 3 Trabajo (J) 2214

It’s not what | have, but what can | do with it!

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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SIMPLICITY IS A SUPERPOWER!

A4

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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If you don't know how to use them,
it will never be enough.

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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g Lorena Torres o
@lorenatorres07

Injury prediction:”is a waste of time; we’ve
been there, done it & failed. We spent 2y &
lot of money trying to work this injury
prediction model. It’s too complex, so many
different parameters are involved when a

player breaks down.
It’s about risk managment” T.Strudwick

& Traducir Tweet

rotoanuglf
INCIDENCE OF SOFT TISSUE INJURY RESEARCH s cham
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Sports

Article

Association between Subjective Indicators of

Recovery Status and Heart Rate Variability among
Divison-1 Sprint-Swimmers

Andrew A. Flatt 1*©, Michael R. Esco 2 and Fabio Y. Nakamura 34

Table 1. Model-adjusted mean =+ standard deviation for resting heart rate parameters.

Parameter Better Average Worse
RHR (b-min~ 1)
Sleep 62.0+7.7* 639 + 7.7 65.6 + 7.8
Fatigue 63.0 + 7.7 63.6 + 7.8 64.2 + 7.8
Soreness 63.2+78 635+ 7.7 63.8 7.7
Stress 623+77% 639 +7.8 645+7.7
Mood 61.8 + 7.7 *¥ 64.7 + 7.8 643+ 7.6
LnRMSSD
Sleep 86.6 + 7.5 *¥ 8414-75% 81.3+7.6
Fatigue 859 +7.9* 841+ 79 827+ 79
Soreness 848 +7.8 842+ 7.7 842+ 78
Stress 85.7 +7.8* 843 +79 83.0+ 7.8
Mood 86.6 + 7.7 *¥ 837 +7.8 82.7 + 7.7

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)

“Perceived sleep quality showed
the strongest relationship with

HRV”
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Monitoring: why?

Check if athlete improves/
recover properly

Carlos Balsalobre, PhD.,

Check if athlete returns to
pre-injury scores

CSCS-D (@cbalsalobre)
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Monitoring: how?

Velocidade (m/s)
o

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Vertical jumping

HRV

Sprint performance

GPS

Daily steps

FV profile

Barbell velocity

Running mechanics

ROM

Stiffness

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Jump FV profile

ROM

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)

Running/sprinting
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Jump FV profile

Running/sprinting

ROM

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Force-velocity profile: why?

1
Know your athlete’s maximal force-velocity-power capabilities

2
Understand which capability has a stronger deficit (detect weaknesses)

3
INDIVIDUALIZE & OPTIMIZE training

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Force-velocity profiling in
jumping: what?

I E

Optimal Force—Velocity Profile in Ballistic
Movements—Altius: Citius or Fortius?

PILRRE SAMOZINO', ENRICO REIC?, PIETRO ENRICO DI PRAMPLERO, ALAIN BELLP,
and TEAN-RFNOIT MOR'N®

':L':bomm.‘j.- of Exercize Physiology (EA4338), University of Sovoy, Le Bowrgei die Lac FRANCE,
“Liepartment of Blomedica! Sciences and Technologies, University of Udine, Udine, 11ALY,; and
: Laboraior: of Exercise Phvsiology (EA71338), University of Lyon, Seint Etierwie, FRANCE

* Simple method to measure force, power and velocity of the lower limbs during jumping

* Validated with a force platform

Force plate method Computation method Absolute bias (%) Pearson correlation
coefficient (r)
F (N) 1294 +132 1282+133 1L.74+1.17 0.98***
v(ms ') 1.08 +0.12 1.10+0.12 2.88+2.00 0.96™**
P (W) 1412 +221 1411 +224 229+195 0.98***

F=mg

h
-1
hpo

<l

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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There Is an optimal FV combination that optimizes performance

Actual

Optimal

Actual

th’mal

V V

Force deficit Velocity deficit

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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* Two ways:
— Take-off velocity (TOV)
- h=v/2g
— Time in the air (TIA)
—h= gt2/8
* Force plates, infrared
platforms, contact

platforms, accelerometers
etc.

« DRAWBACKS platforms

— Price: good ones
3000€

— Transportability
— Usefulness

3000 -

o

Velocidade (m/s)
w ~ - = - ~ w -~

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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My Jump 2

Measures jump height by measuring flight time thanks to the high-speed

camera on the 1OS devices

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)

Landing
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JOURNAL Journal of Sports Sciences
—— e ——— Publication details, including instructions for authors and subscription information:

M 2 m http: / / www. tandfonline,com/10i/ rjsp20
y u m p The validity and reliability of an iPhone app for
measuring vertical jump performance

Carlos Balsalobre-Fernandez®, Mark Glaister® & Richard Anthony Lockey®

? Department of Physical Education, Sport and Human Movement, Autcnomous University of
Madrid, Madrid, Spain

— > School of Sport, Health and Applied Science, St Mary’s University, Twickehnham, United
Kingdom

Published online: 02 Jan 2015.

|00 different jumps were ) coovin

recorded with My Jump Z
* Simultaneously measured with a 45.07 /o-’é

Kistler FP £ o
* Results were compared g " Of?m
* Very high validity and reliability £ T Linear =0.990

(r=0.995) 5 o
* Mean Diffl.2cm (IPhone 5s) & mg?@
- higher accuracy on iPhone 6 or ‘g o e

newer (240fps) g s

y e
20.07] AL
/l T T T T

Force platform jump height (cm)

Balsalobre-Ferndndez, C, Glaister; M, and Lockey, RA. The validity and reliability of an
IPhone app for measuring vertical jump performance. | Sports Sci, 2015.

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Jump FV profile

ROM

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)

Running/sprinting
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HOW TO PRESCRIBE LOADS?

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)



Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Problems...??

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Programming Issues

* Even if the athlete is ready

to lift a 1-RM. it can vary ee000 yodafone ES = 8:40 < 3 100 % =
greatly even on a day- < Atrés Carlos
tOday baSiS Press de banca Peso muerto Dominadas Sentadilla
* In order to adjust training .
programs,1-RM should be e = t0asr w0aa7
measured very often 10183 09,07100:34
* This could interfere with . 0156
training ss5c I -
* Overtraining/overreaching? 13.10.2016 21.10.2016 28.10.2016 2.11.2016 15.11.2016 22.11.2016
* Is the athlete really training 1-RM (kg)
' ?
Wlth the programmed Ioad ) EXAMPLE: 4weeks @70%1-RM = 71,3 kg

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Programming Issues

* Even if the athlete is ready

o lift a 1-BM. it can var eec00 vodafone ES = 8:40 ¥ % 100 % -
| - y | \'
y £ Atrés Carlos

greatly even on a day-

tOday baSIS Press de banca Peso muerto Dominadas Sentadilla
* In order to adjust training .

programs,1-RM should be TIRM | see% e e o

measured very often 1oL s
* This could interfere with _— I

training L. 2o,
* Overtraining/overreaching? 13.10.2016 21.10.2016 28.10.2016 2.11.2016 15.11.2016 22.11.2016
* Is the athlete really training - Rk

' ?
Wlth the programmed Ioad ] EXAMPLE: 4weeks @70%1-RM = 71,3 kg

NOT A SINGLE DAY IS WHAT WE PROGRAMMED!

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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ALTERNATIVES?

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Load-velocity profiling

2.0 -
w2 MPV = 0.00003 Load? - 0.0204 Load + 1.889
E e o R?=0.98; SEE=0.06 ms'; N =1.596
:é, 1 5 o]
()
o
-
g >
.02) 1.0 1
=
=
! O
i ©
o 0.5+
y
{ O
s Q
=
0.0 | L} L ] | 1
20 40 60 80 100
Load (% 1RM)

Gonzalez-Badillo, J. J., and Sanchez-Medina, L. (2010).
Movement Velocity as a Measure of Loading Intensity in
Resistance Training. Int J Sports Med 31, 347-352.

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Load |Bench|Bench| Full | Half- | Leg
(%RM)| press | pull | squat | squat | press

30 1.29 1.50 1.25 117 1.4 Mean values ok, but
35 120 | 142 | 1.18 | 1.11 1.32

40 1.11 135 | 112 | 105 | 123 what about SD??
45 102 | 128 | 105 | 099 | 1.15

50 094 | 120 | 099 | 093 | 1.06

55 085 | 113 | 092 | 087 | 097

60 077 | 106 | 085 | 0.81 0.89

65 069 | 099 | 079 | 075 | 0.79

34.1%| 34.1%

70 0.61 092 | 072 | 069 | 0.71

75 053 | 085 | 066 | 063 | 0.63

80 046 | 079 | 059 | 057 | 054

85 038 | 072 | 052 | 0.51 0.45

90 0.31 065 | 046 | 045 | 0.37

95 024 | 059 | 039 | 039 | 0.28

100 0.17 0.52 0.33 0.33 0.19

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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SOLUTION

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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STEP 1

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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STEP 1: INDIVIDUAL Load-velocity profiling

ONE-SIZE DOESN’T FIT ALL!!

R2 =0.965

« Do an incremental test
with 4-5 loads

- Measure the individual
velocity with each load

 Plot the values to create
the individual profile and
estimate 1-RM

- REPEAT EVERY 2
MONTHS

vViIRM =0.17m/s
0225 [VIRM=017mss |

0 1-RM = 99.8 kg !
0 46 62 78 9% 110

Load (%1-RM)

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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STEP 2

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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* Measure the individual
velocity with ONE LOAD
(i.e. 45kQ)

- Put that velocity in the
individual profile and get
the daily 1-RM

: Daily estimation of 1-RM

ONE-SIZE DOESN’T FIT ALL!!

0.9
_ A) _______ R2 = 0.965
£ 0,675 ;
z 5
% 0.4 + 50%-1RM
0 :
§ 0.225 | 45kg = 50%1-RM
= 0 i then today’s 1-RM = 90kg

30 4 62 78 9% 110

Load (%1-RM)

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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AVolver a WhatsApp  9:41 7 3 100 % 0 4

Cancelar Carga #4

SPEEDALIFTS Inicio Fin

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Cancelar

PowerlLift

Inicio

4 Volver a WhatsApp

9:41 ¥ 3 100 % 0D 4

Carga #4

Fin

Estimates |-RM by measuring barbell displacement velocity, using high-

speed video analysis

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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1,20

1,00

0,80

0,60

0,40

0,20

0,00

Bench-press
y = 0,964x + 0,0292 e
R? = 0,94703 K-t
: ": .
o -4
) o .;”:.o‘
o ® _af
“;,{ri"
: ' ®
0,2 0,4 0,6 0,8 1 1,2
a frontiers
In Physiology .
Balsalobre-Fernandez 080
et al. 2017, Frontiers in 0,60
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0.01m/s

r=0.97

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)

0.02m/s
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Estimated 1-RM App vs LT

81

94

27

App LT

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Jump FV profile

ROM
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Running/sprinting



UNIVERSIDAD AUTONOMA r (R iy '
DE MADRID '

Running mechanics

* Analyze technique
efficiency-running
economy

* Analyze inter-limb
asymmetries AND
post Injury scores

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Running economy

* Oxygen consumption at a certain

d 205 - )
Spee v :P — W Elite (n =8)
d 200 7 i O Amateur (n = 7)*
. ] N
| ]

* Changes in VO2Max not relevant in P = test (umpaied

Economy (mL/Kkg/km)
b

elite populations il Lu/l
» Performance more likely linkedto ~ : =
exercise economy § . " fai <0001
* Running mechanics like contact time §° "]
liked to RE °‘ ‘g‘ ::
» Lower oxygen consumption for a " .. - E—
given speed means better economy Velociy (km/h
1 Effort for = speed
TEconomy

TSpeed for = effort

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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How to measure running mechanics

SMU Locomeotor Performance Laboratory
Impulse 1 = Red, Impulse 2 = Green, Total = Blue
800 : :

700
600
200
400
ano

Force (Pzunds)

200

100

0 0.05 01 015 0.2 0.25
Time (Scconds)

Gold standard

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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How to measure running mechanics

0.35 (A)

®
0.33 10km/h
+12km/h . e
. = 1.0852x - 0.013
2331 | A14km/h / R = 0.98 ®.
v " = . ' )~ eeeee T 09:41 100 %4
% IS + ol Cancel Right foot #4
£ 0.29 ®18km/h ; . TmT ’u( —
3 0 20km/h N L WA BN . S
2 0.27 e ®A "y
O ‘ ".' ‘
£ A S
.§ O 25 -..}.'
8 : + 0.,?'1
w .‘
S 0.23 o e
OE, L™
= L
= 0.21 o
- oo, 0 TN | A [
8 Yo
& 0.19 a¥u
(&) c... [ o
(o)
0.17 o
0.15
0.15 0.17 0.19 0.21 0.23 0.25 0.27

Contact time measured with Runmatic (s)

Balsalobre-Fernandez C, Agopyan H, Morin J-B. The Validity and Reliability of an iPhone
App for Measuring Running Mechanics. J Appl Biomech. 2016 Dec 5,;1-16.

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Jump FV profile

Running/sprinting

ROM

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)



Dorsiflexion

» Strong evidence
have linked
reduced
dorsiflexion with
Increasing risk
of lower limb
Injuries such as
plantar fasciitis
or ACL

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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» Strong evidence
have linked
reduced
dorsiflexion with
Increasing risk
Of IOwer Ilmb Accepted Manuscript
INJUrES SUCh @S . ... s st e

Extremity Mechanics during Landing: A systematic review of

plantar faSC”t'S the literature

Author: A.R. Mason-Mackay C. Whatman D. Reid

or ACL i.e. reduced dorsiflexion alters landing
mechanics

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)



Dorsiflexion: Measurement

 Traditional: knee-
to-wall test

 Distance
between toes
and wall

* Much more
advanced and
precise:
goniometers.

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Dorsiflex

 Measure dorsiflexion
angles using 3D

gyroscopes on the
iPhone - ;

ull vodafone ES 4G 4+

* Highly valid and
reliable in comparison
with pro goniometers

n
. O Coloca tu iPhone o iPad en tu pierna derecha y
pulsa GO!
I e re I l C e JOURNAL OF SPORTS SCIENCES g Routledge
u https:/doi.org/10.1080/02640414.2018.1494908 & W Taylor &Francis Group Pulsa en el icono de info para més detalles
) Check for updates

o r — O 99 Concurrent validity and reliability of an iPhone app for the measurement of ankle
- . dorsiflexion and inter-limb asymmetries iPhone

Carlos Balsalobre-Fernandez ®2*°, Natalia Romero-Francoc and Pedro Jiménez-Reyes?

u 2Department of Physical Education, Sport and Human Movement, Universidad Auténoma de Madrid, Madrid, Spain; Laboratory of Exercise |
' I O n I Physiology Research Group, Department of Health and Human Performance, School of Physical Activity and Sport Sciences-INEF, Universidad ‘ /\
Politécnica de Madrid, Madrid, Spain; “Nursing and Physiotherapy Department, University of the Balearic Islands, Palma de Mallorca, Spain; \ |
dFaculty of Sport, Catholic University of San Antonio, Murcia, Spain X _/ /

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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How to analyze the data...?

W

- \ o - o J \ X N X N\, : = ] ' < , . ‘ == ] ~. : ,—.’\ - /\ \ = ‘
L y r..> ; s / ‘b / \ ! 3 \N#4 T Jer] Pl 1) ‘ ‘ l, £ (// LFA ‘. SN
| . ! | P oa\ % /N \ 3 ‘ . h e |
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Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Putting the ‘I’ back in TEAM!

EaCh athlete IS a N — 1 ::t\:ziEanCt(:\“:NfIﬁT;:Zk in Team
population

Coach doesn’t want
group trendS ee000 vodafone ES = 8:40 < % 100 % o=

£ Atras Carlos

Analyze individual trends
(MBI, SPC, Mixed
models)

IS HE/SHE READY TO
PLAY OR NOT?

Authors: Patrick Ward ,” Aaron J. Coutts ,” Ricard Pruna , and Alan McCall

101,83

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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* Compare daily scores to
average of prev 2 months

* |[f>13D, orange
* |[f>1.58D, red
* Otherwise you are OK

* (You can change these
thresholds)

Take-off Landing

‘—

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Hill, 1929

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)

Saltin, 1965
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2012 2018
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Wearables Augmented reality

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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Augmented reality

Dr Adam Kiefer, Cincinnati Children’s Hospital Medical Center

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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QUESTIONS?

carlos.balsalobre@icloud.com

Carlos Balsalobre, PhD., CSCS-D (@cbalsalobre)
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