Kin 343 – Review Questions

Dr. Boushel – Physiology of endurance performance
1. Define endurance performance and its duration. What energy system would you expect to be mostly active during endurance activities?

Ability to perform exercise over a sustained period of time (2min to 2 hours). Aerobic system is most active. 

2. What are 3 factors that determine endurance performance?
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-Maximal Oxygen Uptake (ability to consume oxygen)
-Work Economy (efficiency of oxygen cost compared to work done)
-Sustainable Fraction Utilization of the VO2 max (what your lung threshold is)

3. Do women or men normally have a higher VO2Max? Why?

Men have higher VO2 max due to women having to menstruate – they lose blood and thus have less oxygen per volume of blood – they carry less o2 in their blood (less hemoglobin).

4. What is the oxygen cascade?

VO2 max --- O2 diffuses through lungs, Convective O2 delivery, Diffusional O2 delivery, Mitochondrial OXPHOS

Ventilation x Inspired [O2] – Expired [O2] = VO2

5. What are some of the cardiovascular features of endurance athletes?

Larger hearts, more capillaries, larger vasodilation capacity, better ability to deliver o2 to muscle = increased mitochondrial capacity

6. What is the primary factor for VO2Max?

CARDIAC OUTPUT (L/min) – increased cardiac output = increased VO2 max = increased mitochondrial capacity (more volume-dense)

7. How would having a greater percentage of mitochondria in muscle effect VO2Max?

Increased mitochondria in muscle allows for better o2 respiration, therefore increased VO2 max

8. What are some changes to the heart that you would expect to see in endurance athletes?
They have larger hearts for increased cardiac output volume – blood vessel width, high density of capillarization, mass, ventricle thickness, heart rate, electrical activity


9. Define stroke volume. How does this change with endurance training? What are the mechanisms behind this change? Explain why each one influences stroke volume

Heart rate x stroke volume = cardiac output. Stroke volume is the amount of blood pumped per beat/stroke. Endurance training allows for increasing this stroke volume (heart beat is almost the same between athletes and normal people.  You have more rapid filling of heart when relaxed (between pump_, larger plasma volume, better coordination between atria and ventricles (better pump) – enhanced venous return

10. Does max heart rate change with endurance training? Why?

No, it does not – it stays the same because with the same heart rate, they are able to pump more volume/blood than a normal person, which is the goal. 

11. How does blood flow distribution change with exercise? What about overall cardiac output?

More of the blood flow is directed towards the muscle at exercise, since those are active, and focus is towards the activity engaging such muscles. At rest, its more evenly distributed towards other bodily processes (eating, digestion, excretion). Cardiac output also increases during exercise substantially (5 times greater).

12. How does capillary # around a muscle fibre contribute to performance? Is it ideal to have more or less capillaries around a fibre with respect to athletic performance?

More capillary density allows for increased performance – we have better O2 diffusion with the muscle. You have better cellular respiration.

13. What is angiogenesis? Is it a good thing in terms of adaptations to endurance exercise? Why?

Angiogenesis is the development of new blood vessels – this is good as it allows for better nutrient delivery to muscles – we have an increase in capillary density

14. What happens to muscle blood flow with training?

Arteries are larger and have larger diameter “tunnels” allowing for more blood to flow

15. Define HIIT, LIIT, and SIT. Give an example of what each form of training might consist of.

HIIT: Be at 85 to 100% of max o2 uptake/heart rate – exercise for 1-4 min with recovery periods of low intensity – insanity workout, power jacks

LIIT: Continuous exercise for long periods (50-60% of maximal heart rate/o2 uptake) – strength training

SIT: To sprint as fast as you can in a 30 interval, where you would collapse at the 31th second. – Sprinting in short bursts. Recovery periods are low intensity

16. Can exercise help to keep you young? Why? Provide evidence and rationale for your answer.

You will age, but your performance would decrease less than if you were sedentary – you would be healthier – you would look better, so yes it would keep you young. Compare the cross sections of a leg of a sedentary vs athletic elderly man 

17. What is polarized training?

Polarized training is when you progressively increase intensity of exercise over time – 75% low intensity then 10% medium intensity then the rest is high intensity. 
