PEMES 3153 Exercise Physiology

Power Testing Laboratory
Lab 9
Introduction
Evaluation of the anaerobic energy systems is important to the power athlete in events lasting 10-120 seconds.  While laboratory procedures would be the best method of evaluation, it is impractical for testing athletic teams due to the expense of instrumentation and staffing as well as the invasive (blood draw, muscle biopsies) nature of the activity.  Therefore tests of performance have been developed that determines the athletes’ power capacity or anaerobic capacity.  The Wingate Anaerobic Test is the most popular laboratory performance test that evaluates anaerobic energy system power and provides a fatigue index based upon the ability of the individual to sustain peak power.  This 30 sec cycle ergometer test has been extensively used in children and adults enabling normative tables to be developed as a comparative tool.  The purpose of this laboratory experience is to expose the student to the Wingate test and to use the results of this test to evaluate anaerobic energy provision.
Measurements

Determine your body weight using the available scale.  Each person will perform a 30-sec all out test on the bicycle ergometer.  The objective is to maintain as high a RPM as possible throughout the entire test.  Each student will be pedaling against a resistance that is 7.5 % of their body weight.   The assumption is that individuals who are bigger can develop more power and therefore pedal against more resistance. (Note:  This task can cause extreme localized muscle fatigue and, in some individuals, some nausea, but, be tough and suck it up). After performing the test, record your results..  You will be using the peak power in watts, the relative peak power in watts per kg and the average power in watts, the relative average power in watts per kg, and the Anaerobic Fatigue in %.

All the class data will be entered into a spreadsheet and you will be analyzing the data, graphing the data and answering questions relating to the data.

Perform the following on the data using the Excel spreadsheet:
1. Using the data from the Excel spread sheet, compute the average for each of the variables (peak power in watts, relative peak power in watts per kg, average power in watts, and relative average power in watts per kg, and the Anaerobic Fatigue Index) for the males and females separately so that you have an average value for males and an average value for females.  The Anaerobic Fatigue Index is explained below in the Table 3 of the norms.
2. Using the normative data from the table below which is for the 30-second test, compare the average values for males and females to the norms below.  How do the males and females in the class as a group compare to the norms, ie. What is the percentile ranking for each variable?   
3. Compare your individual values to the norms below.  How do you individually rank compared to the norms? (Each person in the group needs to respond to this question)

4. On average, males as a group have higher peak power outputs and higher relative peak power outputs than females.  What is the female’s percentage of the male values for peak power and relative peak power?  Provide a physiologic rationale or explanation as to why males on average have higher peak power and relative peak power than females.  
5. If you performed this power test for only 15-sec duration, you would expect some of the values to be higher than for the 30-sec test and some of the values to not be different compared to the 30-sec test.  Which values would you expect to be higher and which values would you expect to be not different?  Explain your response.
6. Explain how energy is provided during the 15-sec test and the 30-sec test and why this supports and explains the expectations from #5 above. 
Table 1: Percentile Norms and Descriptive Statistics for Peak Power of the Wingate Anaerobic Test

	Percentile Rank
	Male
	Female
	Male
	Female

	
	Watts
	Watts/kg

	95
	866.9
	602.1
	11.08
	9.32

	90
	821.8
	560.0
	10.89
	9.02

	85
	807.1
	529.6
	10.59
	8.92

	80
	776.7
	526.6
	10.39
	8.83

	75
	767.9
	517.8
	10.39
	8.63

	70
	757.1
	505.0
	10.20
	8.53

	65
	744.3
	493.3
	10.00
	8.34

	60
	720.8
	479.5
	9.80
	8.14

	55
	706.1
	463.9
	9.51
	7.85

	50
	689.4
	449.1
	9.22
	7.65

	45
	677.6
	447.2
	9.02
	7.16

	40
	670.8
	432.5
	8.92
	6.96

	35
	661.9
	417.8
	8.63
	6.96

	30
	656.1
	399.1
	8.53
	6.86

	25
	646.3
	396.2
	8.34
	6.77

	20
	617.8
	375.6
	8.24
	6.57

	15
	594.3
	361.9
	7.45
	6.37

	10
	569.8
	353.0
	7.06
	5.98

	5
	530.5
	329.5
	6.57
	5.69

	 Mean
	699.5
	454.5
	9.18
	7.61

	SD
	94.7
	81.3
	1.43
	1.24

	 Maximum
	926.7
	622.7
	11.90
	10.64

	 Minimum
	500.1
	239.3
	5.31
	4.58


Limitations

Represents only lower extremities power.
More specific to cycle-based sports.

No specific criteria exist to indicate a person has attained maximal anaerobic effort. 

Self-motivation and testing environment greatly influence the test results.

Table 2. Normative Statistics for Mean Power and Anaerobic capacity for the Wingate Anaerobic Test 

	Percentile Rank
	Male
	Female
	Male
	Female

	
	Watts
	Watts/kg

	95
	676.6
	483.0
	8.63
	7.52

	 90
	661.8
	469.9
	8.24
	7.31

	 85
	630.5
	437.0
	8.09
	7.08

	 80
	617.9
	419.4
	8.01
	6.95

	 75
	604.3
	413.5
	7.96
	6.93

	 70
	600.0
	409.7
	7.91
	6.77

	 65
	591.7
	402.2
	7.70
	6.65

	 60
	576.8
	391.4
	7.59
	6.59

	 55
	574.5
	386.0
	7.46
	6.51

	 50
	564.6
	381.1
	7.44
	6.39

	 45
	552.8
	376.9
	7.26
	6.20

	 40
	547.6
	366.9
	7.14
	6.15

	 35
	534.6
	360.5
	7.08
	6.13

	 30
	529.7
	353.2
	7.00
	6.03

	 25
	520.6
	346.8
	6.79
	5.94

	 20
	496.1
	336.5
	6.59
	5.71

	 15
	484.6
	320.3
	6.39
	5.56

	 10
	470.9
	306.1
	5.98
	5.25

	 5
	453.2
	286.5
	5.56
	5.07

	 Mean
	562.7
	380.8
	7.28
	6.35

	 SD
	66.5
	56.4
	0.88
	0.73

	 Maximum
	711.0
	528.6
	9.07
	8.11

	 Minimum
	441.3
	235.4
	4.63
	4.53


Ability to maintain power output during a 30-s cycle sprint is related to anaerobic capacity. A higher anaerobic power does not indicate a greater anaerobic capacity

Table 3. Percentile Normative Data for Anaerobic Fatigue (AF) from the Wingate Anaerobic Test

Represents the system’s total capacity to produce ATP via the immediate and short-term energy systems. AF provides the percent decline in power output (%). 

AF = ((Highest Power - Lowest Power) x 100)/(Highest Power)

Maud & Schultz, Research Quarterly. 1989;60:144-49. 
	Percentile Rank
	Male
	Female

	95
	55.01
	48.05

	90
	51.69
	47.33

	85
	47.40
	44.25

	80
	46.67
	43.57

	75
	44.98
	42.19

	70
	43.51
	40.33

	65
	41.93
	39.04

	60
	39.92
	38.21

	55
	39.48
	36.69

	50
	38.39
	35.15

	45
	36.77
	34.36

	40
	35.04
	33.70

	35
	34.07
	30.70

	30
	31.09
	28.74

	25
	30.23
	28.11

	20
	29.55
	26.45

	15
	26.36
	25.00

	10
	23.18
	25.00

	5
	20.77
	19.65


