


Astrand-Ryhming cycle ergometer test

Equipment – Cycle ergometer (Wattbike or Monark), Heart Rate Monitor, stopwatch, nomogram 

Procedure (ACSM, 2016):

1. Provide the participant with a HR chest strap and instruct them to put it on in the correct manner.
2. Properly position to participant on the ergometer ensuring a slight bend at the knee at maximal leg extension.
3. Begin with a 2-3 minute warm up to familiarise the participant with the cycle ergometer.
4. [bookmark: _GoBack]When you are ready to commence the test, ask the participant to cycle at 75 RPM and resistance Level 1 (100W).
5. The aim of the test is to achieve a steady-state heart rate of between 125 – 170bpm. If after two minutes the heart rate is below 125bpm increase resistance to Level 4 (150W). If HR is above 170 bpm, decrease to cadence to 55 RPM (50W).
6. Record heart rate at the end of the 5th and 6th minutes and take an average of the two.
7. Record the work rate (Watts) that the participant was working at during the 5th and 6th minutes.
8. Using the nomogram below, draw a line from the final heart rate to the final work rate. Read the corresponding value on the maximal oxygen uptake axis.
9. Multiply the VO2max value by the corresponding age correction factor in table 1.
10. In order to convert this from an absolute value (l/min) to a relative value (ml/kg/min) you must multiply the value by 1000 then divide by body weight in kg.
11. Table 2 can then be used to compare to age-related ranges.





Table 1	Age Correction Factor

	Age
	Correction Factor
	Age
	Correction Factor

	14 
	1.11
	40 
	0.830

	15 
	1.10
	41 
	0.820

	16 
	1.09
	42 
	0.810

	17 
	1.08
	43 
	0.800

	18 
	1.07
	44 
	0.790

	19 
	1.06
	45 
	0.780

	20 
	1.05
	46 
	0.774

	21 
	1.04
	47 
	0.768

	22 
	1.03
	48 
	0.762

	23 
	1.02
	49 
	0.756

	24 
	1.01
	50 
	0.750

	25 
	1.00
	51 
	0.742

	26 
	0.987
	52 
	0.734

	27 
	0.984
	53 
	0.726

	28 
	0.961
	54 
	0.718

	29 
	0.948
	55 
	0.710

	30 
	0.935
	56 
	0.704

	31 
	0.922
	57 
	0.698

	32 
	0.909
	58 
	0.692

	33 
	0.896
	59 
	0.686

	34 
	0.883
	60 
	0.680

	35 
	0.870
	61 
	0.674

	36 
	0.862
	62 
	0.668

	37 
	0.854
	63 
	0.662

	38 
	0.846
	64 
	0.656

	39 
	0.838
	65 
	0.650




[image: ]Table 2 -  Age related ranges for VO2max scores (ml/kg/min)



· Data Management

Input your raw data into the data collection proforma below:

Practical 6 Data Collection Proforma
	Final Heart Rate (bpm)
	Final Work Rate (Watts)
	Predicted VO2 max (ml.kg-1.min-1)
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Age (years)
Men
029
30-39
40-49
50-59
60-69
70-79
Women
20-29
30-39
40-49
50-59
60-69
70-79

ource: Adapted from Heyward 2006
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Modified Astrand-Ryhming Nomogram
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Reference: ACSM Guidelines for Exercise Testing & Prescripfion, Eciion 5




