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What we know from strength literature

Heavy-resistance strength

• Maximal voluntary contraction (MVC) is time limited to 5 – 30
seconds. The peak force in a MVC is < 0.5 second. (Raastad et al.
2010; Westerblad et al. 1988)

Explosive strength

• Rate of Force Development (RFD) measure explosive strength in the
early phase of a voluntary contraction (Maffiuletti et al. 2016; Raastad
et al. 2010)
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What we know from strength climbing literature

The heavy-resistance strength perspective – MVC
• Balas et al. 2014 found strong correlations between climbing

performance and open- and crimp grip on a 23 millimetre wide
wooden edge with one hand

The explosive strength perspective – RFD
• Fanchini et al. 2013 claimed that RFD seems to be more valid than

pure maximal strength to investigate muscle functions in rock
climbing

Aim

The aim of this study was to examine the correlation 
between relative peak force, relative maximal isometric 
force and rate of force development (RFD) with climbing 
performance within the same group of climbers. 
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Methods

• Cross-sectional study of
36 male climbers

• Red Point climbing performance
• Intermediate n=12

• Advanced n=12

• Elite n=12

(Draper et al. 2011)

Descriptive statistics

Parameter Mean Std. Devi

Age (years) 29.50 8.38

Climbing experience (years) 10.08 7.14

Red Point last 6 months 

Ewbank

26.11 4.19

Climbing sessions a week 3.19 1.46

Height (cm) 177.51 6.35

Weight (kg) 71.45 8.05

% fat 12.28 3.45

BMI 22.68 2.11

1. Interview 2. Cross-section of FDS and FDP

3. Body composition
4. Warm-up 5. Hand dynamometer

Test battery
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Figure shows position, graphics of time and force and the force cell for isometric force tests

6. Isometric force test 7. Finger hang test

MuscleLab 4020e

Results
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Conclusions

• Relative Peak Force test and relative maximal Isometric Force test
correlates strongly to climbing performance for intermediate,
advance and elite climbers

• RFD correlates moderate-to-strong to climbing performance for
intermediate, advance and elite climbers, but has a weaker
correlation than MVC in this study.

• However, the RFD test is a complementary strength climbing-specific
test that tests explosive strength, which is a different strength quality

Thank you for your attention!
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Practical application

• MVC tests

• It seems essential to use climbing-specific tests that has a contraction time less
than 5 seconds, a climbing-related grip such as the 23 millimeter edge and tests
that challenges the hand as a system

Descriptive Statistics

Parameter Mean Std. Deviation
Year 29,50 8,38

Climbing experience year 10,08 7,14

Red Point last 6 months 26,11 4,19

Red Point record 27,13 4,42

Climbing sessions week 3,19 1,46

Muscle Cross Section mm 48,80 4,48

Height cm 177,51 6,35

Weigth kg 71,45 8,05

% fat 12,28 3,45

BMI 22,68 2,11

Grip strenght kg 61,56 7,73

Peak Force N 503,83 205,61

RFD 0.2 seconds N/0.2 sec 357,81 183,26

RFD 1 seconds N/sec 1789,03 916,29

Isometric Force 2 seconds 352,14 170,06

Finger hang time secunds 54,86 26,15
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Teory - Cross section muscle

• Literature describes a near perfect linear relationship between
maximal isometric force and the cross section area of the muscle
(Raastad et al. 2010)

Ultrasoud – Echo Blaster 128, Telemed UAB
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mm/body mass

Ewbank grade

Scatterplot of the correlation between total thigh muscle cross-sectional area (CSA) measured 

by CT scan and one-repetition maximum (1 RM) leg press strength. 

René Koopman, and Luc J. C. van Loon J Appl Physiol 

2009;106:2040-2048

©2009 by American Physiological Society
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Wooden list 23 millimeter

kg/body weigth

Ewbank grade

R² = 0.1212
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What we know from climbing literature

• Strength in the forearm and shoulder gridle is a key determinant  of climbing 
performance (Balas et al. 2012; Grant et al. 2006)

• Endurance to exhaustion is a major determinant of climbing performance (Espana-
Romero et al. 2009; Balas et al. 2012)

• Fanchini et al. 2013 claims that RFD seems to be more appropriate than pure maximal
strength to investigate muscle functions in rock climbing

• Balas et al. 2014

Conclusions

• Relative climbing-specific 1 RM MVC isometric strength tests, on 23 mm wide
wooden edge, have a strong correlation to climbing performance
• Peak force had a higher correlation than mean isometric force for 2 seconds
• Performance time 3 – 5 seconds and testing the hand as a system

• The relative peak force test has the same correlation as finger hang test, which
also can be descried as a endurance test with up to 2 minutes work time

• Relative RFD correlates moderate-to-strong to climbing performance
• Explosive strength is less dominant in climbing than MVC test
• RFD test are a complement climbing-specific, that tests a different strength quality


