Advanced Physiology of Exercise

Study Guide Test 2

Fall 2008
Chapter 8.  Measurement of Human Energy Expenditure

1. Understand and be able to explain the difference in direct and indirect calorimetry.

2. Understand the instrument components necessary to determine VO2 in the lab (i.e. what does a metabolic system consist of?) 

3. Understand the difference between the RQ, non-protein RQ, and the RER (or R).

4. Know the normal RQ for fat, carbohydrate, and protein.

5. Understand how RER varies with non-steady state exercise and hyperventilation.

Chapter 9.  Human Energy Expenditure During Rest and Physical Activity

1. Be able to define and understand the following terms:  basal metabolic rate, resting metabolic rate, dietary-induced thermogenesis, MET, daily energy expenditure.

2. Given the appropriate formula, be able to compute BMR.

3. Understand the effect of the following factors on BMR: gender, body mass, lean body weight, food ingestion, climate, pregnancy

4. Understand the effect of physical activity on energy expenditure.

5. Understand the effect of body weight on energy cost of physical activities.  Understand and be able to explain the relationship of work to energy expenditure in weight supported activities (running, stepping) and non-weight supported activities (swimming, bicycle ergometry).

6. Know the approximate ranges of energy expenditure (Table 9.4)

Chapter 10.  Energy Expenditure During Walking, Jogging, Running, and Swimming.
1. Be able to compute the net energy expenditure given the BMR and the gross energy expenditure.

2. Understand the concept of movement economy and how movement economy is related to VO2.

3. Understand the concept of mechanical efficiency.

4. Be able to compute the VO2 of walking, running, arm and leg ergometry, and stepping using the ACSM equations.  Given the VO2, be able to compute the energy expenditure.

5. Understand the effects of the following factors on the energy cost of walking and running:  surface/terrain, shoes, hand-held weights, air resistance, training status, children vs adults

6. Understand the relationship between stride length and frequency on the energy cost of running.

7. Understand the effect of the following factors on the energy cost of swimming:  wave drag, skin friction drag, viscous pressure drag, skill, velocity, water temperature, buoyancy (body composition)

Chapter 11.  Individual Differences and Measurement of Energy Capacities

1. Be able to define and convert between watts and kgm.min-1.

2. Understand the concept of “power testing” and be able to describe two test of power.

3. Understand the relative contribution of each energy system to maximal performance of varying duration.

4. Understand the effects of training and buffering capacity on anaerobic capacity.

5. Know the units for VO2 and be able to convert from relative units (ml.kg-1.min-1) to absolute units (ml.min-1 ).

6. Know the criteria for VO2max.  Be able to explain the difference between VO2max and VO2peak. 

7. Know reasonable and expected values for VO2max and the effect of mode of exercise, gender, heredity, body composition, and training on VO2max.  

8. Understand and be able to explain the theoretical basis for using heart rate to predict VO2max and be able to compute VO2max from submaximal workloads.

9. Be able to identify three tests used to predict VO2max and understand the underlying assumptions for each test.

