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Testing and Profiling
Athletes:

Recommendations for
Test Selection,
Implementation, and
Maximizing Information

Considerations for
Selecting a Test

Ranking

Can this test be used to compare physical

characteristics and inform decision making?

Prescription
Can you use this test to

help prescribe training?

Monitoring
Can you longitudinally monitor
performance with this test?




Cardinale, M. (2021). Key performance indicators. Duncan French, Lorena Torres Ronda (Eds.). NSCA's Essentials of Sport Science. Human Kinetics. ISBN: 9781492593355
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Tores-Ronda, L. (2021). Technological implementation. Duncan French, Lorena Torres Ronda (Eds.). NSCA's Essentials of Sport Science. Human Kinetics. ISBN: 9781492593355



<\
high reliability
low validity

N\
/

N\
v

“ N\, £
/ . -
o \_ £
’/ O low reliability
. 5 low validity

Construct validity

high reliability

© @

high validity

low reliability
high validity

Tores-Ronda, L. (2021). Technological implementation. Duncan French, Lorena Torres Ronda (Eds.). NSCA's Essentials

of Sport Science. Human Kinetics. ISBN: 9781492593355



Table 2

Recommendations and considerations for improvingtestreliability in sports
science

Approximate between-day coefficient of variation (%) for commonly used measures of physical capacity

Recommengdations for the improvement of testing reliability and outcomes

All equipment and recording forms are available and prepared. L Approximate coefficlent of variation (%) Hefarence

Strength measures

All equipment is calibrated and operating correctly.

; o o o ; o Back squat 2.0 (2)
Testing conditions are similar. This includes environmental conditions and surfaces
(e.g., running track). Front squat 2.5 (96)
Time of day is consistent. Bench press = (96)
; . Chi 3.5 96
All pretest protocols (e.g., warm-ups) have been specified and implemented e (96)
consistently. Prone bench pull 2.5 (19)
Test]ng order is consistent. Isometric mldthlgh pU” peak force 3.5 (53,78)
Testers are familiar and competent with all testing protocols. Jump and jump-related variables
Athletes are in good health, have had sufficient rest before testing, and are injury free. o) izl - e
. . o . CMJ concentric peak power 3 (8,65)
Athletes are dressed appropriately (e.g., light and nonrestrictive clothing) and
consistently (e.g., running spikes are not used on only 1 sprint occasion). CMJ concentric mean power 4 (8,65)
Athletes are familiar with testing protocols. CMJ concentric peak force 3 (8,65)
Similar levels of encouragement are provided on each occasion. e : (8,65)
. . . . . CMJ concentric impulse 2 (52)
Ensure that biological and technological error are established and appropriately P
attributed to the correct source. Squat jump height 5 (43,61)
Normal dietary intake is consumed with alcohol and caffeine consumption limited Dynamic strength index (SLIMTP PF) 2 (78)
before testing. Reactive strength index (FT:GCT) 4 (6)

Based on Woolford et al. (102).
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Figure 1.1  Monitoring issues and how monitoring helps athletes.
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Sprint 10 y 20 metros

_ Excelente
0.6a1.5 Bueno
-0.5a0.5 Promedio
-0.6a-1.5 Mejorable

la

Aceleracion / velocidad muy superior al grupo de referencia

Rendimiento por encima del promedio, con buena capacidad de

aceleracion o mantenimiento de velocidad

Rendimiento acorde a los valores de referencia del grupo

Rendimiento por debajo del promedio, sugiere limitacionesenla

aceleracion o velocidad

Déficitmarcado en aceleracion y/o desarrollo de lavelocidad respectc

algrupo

MNota: Un resultado alto (mejor) en 10 my bajo (peor) en 20 m indica una buena capacidad
de aceleracion inicial, pero dificultades para sostener o desarrollar la velocidad en fases
posteriores de la carrera, en comparacion con el mismo grupo de atletas

0.6a1.5
-0.5a0.5
-0.6a-1.5
0.6al15

-0.5a0.5

-0.6a-1.5

Excelente

Bueno

Promedio

Mejorable

Mala

Excelente
Bueno
Promedio
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Mala

Test de salto

Capacidad explosiva muy elevada, con produccion rapidade fuerza y
transferencia dptima a la fase concéntrica del salto

Buen nivel de explosividad, con adecuada tasa de desarrollo de fuerza y
eficiencia neuromuscular rdpida de fuerza y transferencia dptima a la fase
concéntrica del salto

Capacidad explosiva acorde a valores de referencia, sin imitaciones
evidentes en la produccidn de potencia

Capacidad explosiva por debajo de lo esperado, suginendo limitaciones en
la aplicacion rapida de fuerza

Marcada deficiencia en la produccidn explosiva de fuerza, comprometiendc
la generacidn de potencia

Test Sentadilla

Rendimiento muy superior al promedio; nivel alto de fuerza
maxima respecto al grupo de referencia.
Rendimiento por encima del promedio; fuerza bien
desarrollada.

Rendimiento dentro delrango esperado para el grupo; fuerza
adecuada.

Rendimiento por debajo del promedio; se recomienda
énfasis en el desarrollo de fuerza.

Rendimiento claramente inferior al grupo; posible limitante
para el rendimiento deportivo.



DECISION FLOWCHART FOR
SELECTING A TEST

START HERE
Do you know and
understand what Yes Do you know what physical No
No outcome measures quality the test measures?
you will use?
Yes
Does the test measure a Ves Does the test have No
physical quality that ijs = =—————————g adequate construct
important for your sport? validity and reliability?

Testing and Profiling as
Athletes: No l
Recommendations for
Test Selection,
Implementation, and
Maximizing Information

Does the technology used g
have adequate accuracy?

Yes 1

Do you know how to
run the test and No
interpret the
associated data?

Yes l

Can you do at least two of:

1. Monitor; Use the test
X No
2. Prescribe;
3. Rank;

From the testing data?




A framework for test
measurement selection in athlete
physical preparation

Lachlan P. James™, Jade A. Z. Haycraft™*, David L. Carey' and
Samuel J. Robertson’

Sport, Performance, and Nutrition Research Group, School of Allied Health, Human Services, & Sport,
La Trobe University, Melbourne, VIC, Australia, “Institute for Health and Sport, Victoria University,
Footscray, VIC, Australia
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La capacidad de generar fuerza maxima se controla habitualmente en los deportistas y puede evaluarse mediante
contracciones musculares dinamicas o isométricas
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James LP, Talpey SW, Young WB, et al. Strength classification and diagnosis: not all strength is created equal. Strength Cond J. 2022; 3:744. doi:10.1519/SSC.0000000000000744

Beckham, G., Mizuguchi, S., Carter, C., Sato, K., Ramsey, M., Lamont, H., & Stone, M. (2013). Relationships of isometric mid-thigh pull variables to weightlifting performance. Journal of Sports Medicine and Physical
Fitness, 53, 573-581.

Haff, G., Carlock, J. M., Hartman, M. J,, Kilgore, J. L., Kawamori, N., Jackson, J. R., & Stone, M. H. (2005). Force time curve characteristics of dynamic and isometric muscle actions of elite women olympic weightlifters. The
Journal of Strength & Conditioning Research, 19, 741-748.






Eur J Appl Physiol (2016) 116:1091-1116
DOI 10.1007/s00421-016-3346-6

INVITED REVIEW

Rate of force development: physiological and methodological

considerations

Nicola A. Maffiuletti! - Per Aagaard?® - Anthony J. Blazevich? - Jonathan Folland* -
Neale Tillin® - Jacques Duchateau®
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Squat Jump (SJ) Countermovement
Jump (CMJ)

Depth Jump Contermovment
Rebound Jump (CRBJ)
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Salto Vertical

CMJ

Las tareas de salto vertical se utilizan
habitualmente para evaluar el rendimiento
neuromuscular de las  extremidades
inferiores en atletas y en la poblacién
general.

Drop Jump

Depth Jump

El salto en contramovimiento (CMJ) es una
de las pruebas de salto vertical mas

utilizadas. Rebound Jump

Kobal R, Nakamura FY, Kitamura K, CalAbad CC, Pereira LA, Loturco |. Verticaland depth jumping perfor- mance in elite athletes from different sports specialties. Sci Sports. 2017;32(5):e191-6.
Tufano JJ, Malecek J, Steffl M, Stastny P, Hojka V, Ve- trovsky T. Field-based and lab-based assisted jumping: Unveiling the testing and training implications. Front Physiol. 2018;9:1284.

Petrigna L, Karsten B, Marcolin G, Paoli A, D’Antona G, Palma A, Bianco, A. A review of countermovement and squat jump testing methods in the context of public health examinationin adolescence:
Reliability and feasibility of current testing procedures. Front Physiol. 2019;10:1384.

Claudino JG, Cronin J, Mezéncio B, McMaster DT, Mc- Guigan M, Tricoli V, Amadio AC, Serrao, JC. The coun- termovement jump to monitor neuromuscular status: A meta-analysis. J Sci Med Sport.
2017;20(4):397-402.






Countermovement

Jump (CMJ)
Descanso entre salto de 30” a 1’

Saltar lo mas rapido y alto

Cuidar profundidad

No hacer pausa en la transicion




Velocity Based Training

"El VBT es un metodo para evaluar la intensidad de un
determinado movimiento mediante el calculo del desplazamiento
y el tiempo a traves del control de las velocidades de la barra o
del cuerpo” (Signore, 2022)



Load ( %1RM)

30%
35%
407%
457%
50%
55%
60 %
65 7%
70%
75%
80 7%
85%
90 %
95%
100%

T

1.33+£0.08
1.24+0.07
1.15+0.06
1.06£0.05
0.97+0.05
0.89+0.05
0.80+0.05
0.72+0.05
0.64+0.05
0.56+0.04
0.48+0.04
0.41+0.04
0.33+0.04
0.26+0.03
0.19+0.04

T2

1.33+£0.08
1.23+£0.07
1.14+0.06
1.05+0.05
0.96+0.05
0.87+0.05
0.79+0.05
0.71+0.05
0.63+0.05
0.55+0.04
0.47+0.04
0.40+0.04
0.32+0.04
0.25+0.03
0.18+0.04

Difference

(T1-12)
0.00
0.01
0.01
0.01
0.01
0.01*
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00*

Mean Propulsive Velocity (ms™)

2.0
MPV = 0.00003 Load?- 0.0204 Load + 1.889
g2 o RZ2=0.98; SEE=0.06 ms';N =1.596
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Gonzalez-Badillo, J. J., & Sdnchez-Medina, L. (2010). Movement velocity as a measure of loading intensity in resistance training. International journal of sports medicine, 31(5),
347-352. https://doi.org/10.1055/s-0030-1248333



Peak velocity (m-s™')
N
~
|

7 1 1 T T 1 T T T T T T T T T T T T T T 1
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Training day Group 1L} Group2-O-

Press de banca Peso mue

111,89

106,95
104,67 104,37

101,83 103,00

99‘02‘100,34

91,66 91,56
88,74
85,56
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Zatsiorsky, V. M., Kraemer, W. J., & Fry, A. C. (2021). Science and Practice of Strength Training. Champaign, IL, IL: Human Kinetics.
Zourdos MC, Dolan C, Quiles JM, Klemp A, Jo E, Loenneke JP, et al. Efficacy of daily one-repetition maximum training in well-trained powerlifters and weightlifters: a case series. NutrHosp. 2016;33(2):437-43.
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% 1RM= 29.03 + ' % 1RM = 31.10 +
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