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Incremental protocol / 

Constant-load protocol

Time

Load

Constant-load 

protocol

Incremental 

protocol

- Incremental test until exhaustion

- Constant-load test to exhaustion

- TIME TRIAL (constant distance):

3000 m running test, 40 km cycling test

- TIME TRIAL (time constant):

12 min Cooper Test

Incremental protocol /

constant-load protocol

Heart and circulation
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Heart

Heart

ECG
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ECG

HEART RATE:

MEASUREMENT

HEART RATE MONITOR
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3-CHANEL ECG

12-CHANEL ECG

Heart rate abnormalities

Bradicardia

Atrioventricular blocks

Ventricular fibrillation

Tachicardia

Normal Signal
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Alter oder Trainings-Status Schläge pro Minute

Babys, bis 1 Jahr: 100 ï160

Kinder, 1 bis 10 Jahre: 60 ï140

Kinder, >10 Jahre und Erwachsene: 60 ï100

Gut trainierte Athleten: 40 ï60

Heart rate:

resting values

Heart rate during exercise

Constant load exercise
(LOW, MODERATE and HIGH INTENSITIES)

Incremental running test

Heart rate during exercise
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Maximal heart rate: ageing 

Maximal heart rate: ageing 

HRmax =  220 ïAGE

HRmax = 208 ï[0.7 ³AGE]

Heart rate: effect of training



8

TACHOGRAM

Heart rate variability

Spectral analysis of heart rate variability

kl

Heart rate variability

Cardiovascular abnormalities 

Training status

Heart rate variability
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Muscle sympathetic 

nerve activity

Blood pressure measurement

Blood pressure measurement
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Blood pressure measurement

Blood pressure measurement

Hypertension


