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Introduction Monitoring the training effect

Maximal performance 
/ fitness tests

Field data 

Submaximal 
fitness tests

• Accurate
• Highly reliable

• High effort / motivation
• Not practical for regular monitoring
• Can be costly

• Reasonably accurate
• Higher reliability than field data
• Don’t depend on motivation
• Regular monitoring (warm-up)

• Not directly linked to sport performance

• Reflect training / competition

• Difficult to interpret
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Introduction Lamberts and Lambert Submaximal Cycle Test (LSCT)

Lamberts et al. (2011) Br J Sports Med, 45:797–804

Borg rating of 
perceived exertion 
(RPE) scale®

Borg, G. (1998) Human kinetics
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Introduction Lamberts and Lambert Submaximal Cycle Test (LSCT)

Lamberts et al. (2011) Br J Sports Med, 45:797–804

Convergent validity

Introduction Lamberts and Lambert Submaximal Cycle Test (LSCT)



Introduction Lamberts and Lambert Submaximal Cycle Test (LSCT)

Lamberts et al. (2011) Br J Sports Med, 45:797–804

Reliable
Power output (w)

• Typical error (TE) 1.5 - 12.4 %

• Intraclass correlation
coefficient (ICC) 0.91 - 1.0

Introduction Lamberts and Lambert Submaximal Cycle Test (LSCT)



Introduction LSCT interpretation

Changes in training status

Acute fatigue Chronic fatigue

Lamberts, R. P. (2009) 
Doctoral Thesis
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Introduction

“To be able to conduct a submaximal test on  a regular basis, 
the test needs to be short in duration and as noninvasive as 
possible.  In  addition, a test should capture multiple variables 
and use multivariate analyses to interpret the submaximal 
outcomes correctly and alter training prescription if needed.”

Capostagno et al. (2016) IJSPP, 11:707-714 

Multivariate analyses Introduction
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Introduction Self-Paced Submaximal Run Test (SRTRPE)

Borg rating of 
perceived exertion 
(RPE) scale®

Borg, G. (1998) Human kinetics
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Convergent validity

Introduction Self-Paced Submaximal Run Test (SRTRPE)



Sangan et al. (2021) IJSPP, 16:1865-1873

Introduction

Velocity (km/h)

• Typical error (TE)  2.5 - 5.6%

• Intraclass correlation
coefficient (ICC) 0.76 – 0.84

Reliable

Introduction Self-Paced Submaximal Run Test (SRTRPE)



Sangan et al. (2021) IJSPP, 16:1865-1873

Introduction

• Simplified analysis: faster = faster

• No need to collect RPE

• 11 min vs 17 min (LSCT)

Introduction Self-Paced Submaximal Run Test (SRTRPE)



• Adaptation of the SRTRPE for cycling: SCTRPE

• Convergent validity of SCTRPE vs lab gold standard fitness tests

• Test-retest reliability of SCTRPE parameters

Aims



The self-paced submaximal cycling test (SCTRPE)

Borg centiMax scale® (CR100)

“To rate your RPE, refer to how hard or 
easy it is to drive your leg muscles 
and breathe during exercise.”

Borg & Borg, (2002) Acta psychologica, 109:157-175

Mc Laren et al. (2022) NSCA’s Essentials of Sport Science, 231-254

Methods



The self-paced submaximal cycling test (SCTRPE)Methods

• 8 min vs 11 min (SRTRPE)
2 min vs 3 min steps

Exercise stability in 30-60s when
regulated by RPE
Hill et al. (2020) Eur J Appl
Physiol, 120:2203-2212

• Borg CR100 

• Autonomic nervous system (HRR)

• Neuromuscular function (Sprint)

The self-paced submaximal cycling test (SCTRPE)Methods



Methods

n = 21 = 3 = 18

Inclusion criteria

Train ≥ 3x / week

years old

Methods Participant characteristics



MethodsMethods Study design
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Results Validity
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RPE (23) Moderate ≃ VT1 
Moderate domain

RPE (50) Hard ≃ VT2 
Heavy domain

RPE (70) Very Hard > VT2 
Severe domain

Results Intensity domains demarcationResults



• SCTRPE parameters are valid proxies of lab gold standard fitness tests

• SCTRPE parameters are reliable

• SCTRPE is practical and easy to interpret 

Conclusions



Changes in training status may be observed
when the power output exceeds the TE (plus
- minus) reported for each step and is higher
or lower than the previous measurement.
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Applications How to use the SCTRPE



How to use the SCTRPE

SCTRPE Moderate (w) SCTRPE Hard (w) SCTRPE Very Hard (w)

Longitudinal analysis of the SCTRPE during a 4-month preparation period (pilot study)

ApplicationsApplications How to use the SCTRPE



RPE: Moderate RPE: Hard RPE: Very Hard

The face of effort – De Morree et al. (2010) Biological Psychology, 85:377-382
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