Aerobic Performance
Measurement of Heart Rate
Orthostatic test
Lie down quietly for 5 mins & record heart rate & Blood pressure  	bts/min     	/	mmHg
Stand for 1 min	and repeat measures					bts/min     	/	mmHg
Difference HRrest and HR standing			
Normal changes in heart rate are between 15-30 bts/min, higher than that may indicate overtraining / fatigue.
Difference BPrest and BP standing	Systolic			Diastolic	
If the difference in the two systolic scores is greater than 20mmHg  or 10mmHg for diastolic BP then this indicates orthostatic hypotension and may be a sign of overtraining.
Maximum heart rate 
Predictive determination
Whole population		
220-age					
210-65%age							
Athletes
Male	202- 55%age			
Female 216-1.09age		
Direct Measurement
Task: Using a Wattbike conduct a Heart Rate Profile assessment (50 Watts – 2 mins@100 watts – 2 mins@150watts …… continue until you can no longer continue, – 2 mins rest recovery).

· Include an evaluation of perceived exertion using the Borg 6-20 scale.
· Record & Plot heart rate every 30 seconds
· Heart rate profile during incremental exercise

Heart Rate (bts/min)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Time (mins)


Demark exercise intensity and RPE for each level.
Heart rate reserve
The difference between Maximal heart rate and resting heart rate is your heart rate reserve
Max HR		-	Resting HR		Heart rate reserve (HRR)
									

Calculate your training zones (based on the Polar 5 zone categories)
			Based on	 Predictive HRmax 	Actual HRmax	 	 HRR
Zone 1	Very Light 	50-60%										
Zone 2	Light		60-70%	  									
Zone 3	Moderate	70-80%	   									
Zone 4	Hard		80-90%	  									
Zone 5	Maximum	90-100%									
Where HRR prediction  =  resting HR + (% of HRR)

Determining aerobic capacities and energy expenditure.
Using the Douglas bag system, Servomex expired air analyser and Harvard dry gas meter analyse expired air for aerobic intensity and energy requirements.

Atmospheric 	02=		CO2= 	                	Body Weight =		

Maintain each intensity for 3 minute and during the last 30 second of each intensity collect an expired  air sample. At 3 minute record heart rate.
For men start at 100 watts
For women start at 50 watt
Calculating VO2max & Energy Utilisation

Absolute 			(Atmospheric O2 – sample O2) x Ve  = VO2 Lt/min
				(Sample CO2 – atmospheric CO2) x Ve = VCO2 Lt/min

Relative to body weight	Atmospheric (O2 – sample O2) x Ve  = VO2 ml/kg/min 
					Body weight (kg)
Table 1:		Aerobic and energy utilisation
	Intensity
	HR
	VE
	Servomex
%O2
	Servomex
%CO2
	VO2
	VCO2
	RER
	Energy

	Rest
	
	
	
	
	
	
	
	

	50 W
	
	
	
	
	
	
	
	

	100 W
	
	
	
	
	
	
	
	

	150 W
	
	
	
	
	
	
	
	

	200 W
	
	
	
	
	
	
	
	

	250 W
	
	
	
	
	
	
	
	

	300 W
	
	
	
	
	
	
	
	

	350 W
	
	
	
	
	
	
	
	

	400 W
	
	
	
	
	
	
	
	


 
At completion:		Time:			Power: 				Heart rate: 		
Indirect Calorimetry
Calculation RER		=                               
Energy Expenditure	 Kcal = VO2 (lt/min) x RER calorific equivalent x time (min)
Table 2: Calorific and Fuel Substrate utilisation at RER values
	RER
	Calorific Equivalent
	% fat
	% Carbohydrates

	
	Kcals / L 02
	
	

	0.70
	4.60
	100
	0.0

	0.71
	4.62
	96.7
	3.3

	0.72
	4.63
	93.3
	6.7

	0.73
	4.64
	90.0
	10.0

	0.74
	4.66
	86.7
	13.3

	0.75
	4.68
	83.3
	16.7

	0.76
	4.69
	80.0
	20.0

	0.77
	4.71
	76.7
	23.3

	0.78
	4.72
	73.3
	26.7

	0.79
	4.74
	70.0
	30.0

	0.80
	4.75
	66.7
	33.3

	0.81
	4.77
	63.3
	36.7

	0.82
	4.78
	60.0
	40.0

	0.83
	4.80
	56.7
	43.3

	0.84
	4.81
	53.3
	46.7

	0.85
	4.83
	50.0
	50.0

	0.86
	4.84
	46.7
	53.3

	0.87
	4.86
	43.3
	56.7

	0.88
	4.87
	40.0
	60.0

	0.89
	4.89
	36.7
	63.3

	0.90
	4.90
	33.3
	66.7

	0.91
	4.92
	30.0
	70.0

	0.92
	4.93
	26.7
	73.3

	0.93
	4.95
	23.3
	76.7

	0.94
	4.96
	20.0
	80.0

	0.95
	4.98
	16.7
	83.3

	0.96
	4.99
	13.3
	86.7

	0.97
	5.01
	10.0
	90.0

	0.98
	5.02
	6.7
	93.3

	0.99
	5.04
	3.3
	96.7

	1.00
	5.05
	0
	100.0




For example, if I am exercising and consuming 2.0 L of O2/min and my R value is 0.85 I will be expending 9.66 kcal/min (2.0 L of O2 x 4.83 kcal/ O2 = 9.66 kcal/min). Thus, if I exercise for 30 min I will burn 289.8 kcal. Of which 50% of the energy came from fat and 50% from carbohydrates.
