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Introduction:


There were two important sections to this study. The first was used to determine whether muscle fatigue affected Programmed Agility (which is the ability to start, stop and change directions quickly following a known pattern, pg.4 Halberg). The second part of the study was to determine if muscle fatigue had an affect on recovery. Muscle fatigue is defined in this study as “caused by both an oxygen deficiency and an accumulation of metabolites such as carbon dioxide and lactic acid which are not carried away in the blood stream as fast as they are produced (Dr Les Simpson)” or in lay-man’s terms a burning sensation a visual high expiration rate. 
Purpose:


In work physiology there are tables stating the recovery times of energy systems. The purpose of this study was to see actual data proving that the short term energy or the ATP/PC system (1-20 energy source) would recover fully after muscle fatigue. Programmed Agility was the test used to determine whether or not the system had returned to its original potential. 

Procedure:


To begin this study, first one needs access to a stop watch, cybrex cross trainer, gym, marking tape, pen and paper. 

 The gym is used for the agility test. Mark on the floor a starting point and then four other points of direction change (see figure 1). Next the subject will pre-test. It is important that the subject did not just finish working out. The subject will sprint this adapted suicide (latter), touching each line with his hand as he comes upon it, expect for the last return he may run through the mark. This is timed and written down.

Next the subject is to get onto a cybrex cross trainer and setting is as so:

Exercise: Manual

Weight: Subject’s weight
Time: More than 5 minutes
Intensity: 40

Incline: 5
Mets: 15-17 Mets must be preformed for 5 minutes straight. Time begins once all is set and the subject has reached 15 Mets.


Mets are used as the form of measurement to make sure that each individual is doing about the same about of work at the same intensity. MET=3.5ml 02 *Kg * minute. The cybrex does all the calculations, so that is why this machine is used. 


Next, after the subject does 5 minutes of high intensity (ensuring all ATP/PC is used up) at 15 Mets, the subject runs directly to the gym to do another timed suicide, this is the post test. 


After that suicide is complete and the time is taken down the participant has three minutes of recovery time. During the three minutes the subject must continue to move. Walking around the gym is just fine. 


With a 10 second count down given, the subject is to run one more suicide, this is the final test. Time again is taken and the test is done. 


Along with the pre test, post test and final test times, age, weight, height and amount of cardiovascular exercise is jotted down.  
Results:


Agility was affected by muscle fatigue. The 5 male subjects each had a longer time from pre test to post test. Also, all the subjects expect subject 2, the final test was better than the pre test. Look at Figure 2. The cardiovascular exercise per week only affects the subject who had no CV exercise. See table 1 
Conclusions:


Muscle fatigue affects agility immediately after intense exercise. But with three minutes of recovery time and a short duration test as the one used in this study, the muscle fatigue was more a warm up that increased the ability of each subject. Possible reasons being the muscles are now warmed up and the ATP/PC system has had time to recover.   


This again makes sense, where it is stated that it takes about three minutes to have a 90% recovery in this particular energy system (Exercise Physiology) 

So even with seemingly tired legs almost every subject did better due to the recovery. 


Other research on this topic would be muscle fatigue in extended and lower intensity and how that affects a subject. In other words, what is a good warm up before a particular race? A sprinter might want to sprint his race minutes before the one that counts, while a long distance runner may only want to stretch and do a light warm up.  
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Appendix
Figure 1

Starting point 

A________ A → B, A→C, A→D, A→E

                                     ↓

10ft                              ↑

                        B________ B → A

15ft             

                
 ↑

                                    C________ C→A

7ft 
↑


                                    D________ D→A

7ft                 
↑

                                     E________ E→A

*Not drawn to scale

[image: image1.emf]Muscle Fatigue and Recovery

0

5

10

15

20

25

30

Subject

Time (seconds)

Pre Test

Post Test

Final

Pre Test

20.87 18.24 17.17 17.32 17.6

Post Test

24.02 21 18.35 19.06 17.68

Final

20.77 20.15 16.46 17.3 17.46

1 2 3 4 5

Table 2
	Age
	Subject
	Pre Test
	Post Test
	Final

Test
	BMI
	Weight
	Cardio (min) 

	23
	1
	20.87
	24.02
	20.77
	27.6
	215
	60

	21
	2
	18.24
	21
	20.15
	31.9
	235
	0

	21
	3
	17.17
	18.35
	16.46
	25.1
	170
	60

	21
	4
	17.32
	19.06
	17.3
	21.9
	140
	360

	21
	5
	17.6
	17.68
	17.46
	24.4
	170
	60


Table 1
