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The effect of caffeine on strength and power
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Effect on muscle strength
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Effect on muscle power (jump height)
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Adaptation of skeletal muscle to various types of strength 

training: current knowledge and future perspective
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Aim

• to investigate the effects of a moderate dose of caffeine (4 mg·kg-1) on 

• maximal strength 

• power 

• rate of force development (RFD)

• voluntary muscular activation level 

• muscular endurance

in resistance-trained females 

• Hypothesis:

caffeine ingestion will improve 1RM and muscular endurance during squat and bench press, vertical 
jumping power and muscle activation during maximal voluntary contractions
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Design

•Randomized placebo-controlled, double-blind, cross-over design
• Anhydrous caffeine: 4 mg·kg-1 mixed in Fun light

• Placebo: Fun light

• 72 hours between trials

• refrain from alcohol, caffeine and vigorous physical activity 48h prior to the trials

• Two familiarization sessions before first test

•Well-trained women
• 18-45 years old

• resistance-trained for minimum 12 months, 2-3 sessions/week 

• 1 RM squat >110 % and 1 RM bench press > 80 % of body mass

• familiar with the bench press and back squat exercises (performed at least one time/week)
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Participant characteristics

Parameter Value Range

Age (years) 30  4 22 – 38

Stature (cm) 166  5 156.5 – 173.6

Body mass (kg) 63.8  5.5 56 – 75

Fat-free mass (kg) 52.3  5.2 44.4 – 63.2

Fat mass (kg) 11.3  4.0 4.9 – 21.2

Fat mass (%) 17.7  5.8 8.1 – 32.3

Hormone contraceptive use (n - %) n=9 56.3 %

Caffeine (mgday-1) 341  184 54 – 691
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Training experience and strength
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Strength characteristics 

RE experience (years) 

RE frequency (sessionsweek-1) 

Squat 1RM (kg) 

Squat 1RM (kgbw-1) 

Bench press 1RM (kg) 

Bench press 1RM (kgbw-1) 

 

7.0  4.7 

3.7  0.9 

96.9  12.6 

1.5  0.2 

65.8  10.4 

1.0  0.2 

 

2 – 16 

2 – 5 

75 – 115 

1.2 – 1.8 

50 – 82 

0.8 – 1.3 

Tests

•Muscle strength
• 1 RM test in squat and bench press

• Isometric knee extension torque

•Muscle power and rate of force development:
• Countermovement jump on force-plate

• Rate of force development in isometric knee extension

• Activation level
• interpolated twitch technique in isometric knee extension

•Muscular endurance:
• Repetitions till failure test with 60% of maximal familiarisation 

1RM

• Rating of perceived exertion and pain

• 10th repetitions and at failure
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Test protocol:
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4 mg·kg-1
Results!
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1 RM in squat and bench press
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+ 3.4 ± 1.9 kg (4.5 ± 1.9%)

+ 2.2 ± 1.0 kg (3.3 ± 1.4%)

Isometric knee extension torque and activation level

Truls Raastad

+ 11 Nm (4.6 ± 7.3%) 

No effect on rate of force development
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Effect on jump height and power
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+ 2.3 ± 1.1 cm (7.6 ± 4.0%)
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Repetitions till failure
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Squat Bench press

+ 5.3 ± 6.3 repetitions (15.9 ± 17.9%) + 1.8 ± 2.5 repetitions (9.8 ± 13.6%)

*No differences between trials were found in RPE or perceived pain

Summary

• A moderate dose of caffeine (4 mg·kg-1) improved:

– Muscle strength

• 1 RM squat and bench press (3-4%)

• MVC (4-5%)

– Muscle power:
• Jump height in CMJ (7%)

– Muscular endurance
• Repetitions till failure at 60% of 1 RM (10-15%)

But had no effect on:

– Rate of force development

– Activation level in MVC

Perspectives

• Should strength and power athletes use caffeine to improve 
performance?

• What are the mechanisms?

Contributors
Norwegian School of Sport Sciences

Martin Norum

Linn Christin Risvang

Hans Kristian Stadheim

Truls Raastad

Middlesex University

Martin Norum

Linn Christin Risvang

Lygeri Dimitriou

Oslo Metropolitan University

Per Ola  Rønning

Morten Bjørgen

University of Agder, Norway

Thomas Bjørnsen

Menstrual cycle

• The participants were tested on either

– any day within the 3-week, or longer, period of hormone 
contraceptive use

– in the early follicular phase of the menstruation cycle, i.e. day 1-5, for 
those not using hormone contraceptives.

• The trials were thus, low oestrogen and progesterone level 
days


