


SHSS4072 Introductory Exercise Physiology – Calculating the Volume or Dose of Physical Activity
There are many different types of physical activity that can be categorised according to where, when and why they are performed. For example, exercise is a form of physical activity that is performed for a specific purpose (e.g. to improve health or performance). Other types of physical activity include household chores (e.g. sweeping or digging the garden), caring for others (e.g. playing with children or helping the elderly), occupational activity (e.g. laying concrete), necessary transportation (e.g. cycling to work), sport (e.g. playing badminton) or recreational activity (e.g. ballroom dancing). 
As with other forms of ‘treatment’ (e.g. drugs or diet), it is important to be able to quantify the dose of activity that is related to improved health or reduced risk of disease. The reason for this is that we can then provide guidance of how much physical activity people need to undertake in order to give themselves a better chance of avoiding ill-health and chronic disease conditions.
Unlike drugs where it is relatively simple to quantify the dose, quantifying the dose of physical activity is complicated because it depends on 2 factors – the intensity and duration of the activities. Duration is generally measured in minutes, intensity can be expressed in a variety of ways including percentage of maximal heart rate, percentage of maximal oxygen uptake, a rating of perceived exertion (Borg scale), percentage of maximal muscle strength (e.g. one repetition maximum, 1RM) or percentage of maximal running or walking speed of the individual. Ideally, we want to express physical activity intensity as total energy expended. Energy expenditure can be expressed in units of oxygen consumption (i.e. Litres per minute, L/min; or millilitres of oxygen per kilogram body mass per minute, ml/kg/min) or heat production (kilocalories per minute, kcal/min or kilojoules per minute, kJ/min). 
[bookmark: _GoBack]When someone is in a post-absorptive state and consuming a ‘normal’ mixed diet we typically assume that energy expenditure is equal to 5 kcal per litre of oxygen consumed per minute (5 kcal /L O2 /min). This will vary slightly depending on the nutrient mixture being metabolised. The resting energy expenditure is equivalent to approximately 1 kcal per kilogram body weight per hour (1 kcal/kg/hr) or 3.5 ml O2/kg/min. The resting energy expenditure is sometimes referred to as 1 MET. MET stands for Metabolic Equivalent of Task or simply metabolic equivalent.
This tutorial is designed to help you understand how physical activity volume or dose can be calculated in studies that measure oxygen consumption or energy expenditure directly,  or in epidemiological studies that assess physical activity with other instruments and devices such as questionnaires or diaries.
Using the information provided above, complete the following tasks.
1. A 100kg person exercises on the treadmill at a pace of 10 km/hr for 30 minutes. Their steady-state oxygen consumption is 3.0 litres per minute. What is their total energy expenditure? 
3.0 L/min x 30 minutes = 90 Litres of oxygen consumed
5.0 kcal/L O2 consumed x 90 Litres = 450 kcal
2.  A 55kg woman with a VO2max of 4.0 L/min exercises on the treadmill for 40 minutes at 60% of her VO2max. How much energy does she expend in total?
4000ml x 60% = 2400ml (2.4L)
2.4 x 40 min = 96 L
5kcal/L O2 consumed x 96L = 480kcal
3. A man goes for a 5 mile walk with his dog that takes him 120 minutes to complete. Walking at this pace his heart rate is 90 beats per minute which is an intensity equivalent to 30% of his maximal oxygen uptake. His maximal oxygen uptake is 5.5 litres per minute. What is his total energy expenditure during the walk and how much energy is expended if he repeats this walk 3 times per week?
5500ml x 30% = 1650ml (1.65L)
1.65 x 120 min = 198 L O2
5 kcal/L O2 consumed x 198L = 990kcal
990 kcal x 3 = 2970 kcal
4.  A woman rides her bicycle to work. Her VO2max is 36 ml/kg/min and her oxygen consumption whilst cycling is approximately 50% of her maximal aerobic capacity. What is the estimated energy cost (METs) of the exercise?
50% of VO2max = 18 ml/kg/min
18 / 3.5 (1 MET) = 5.1 METs
5. Three friends decide to start a New Year exercise programme. The programme consists of walking briskly (3.5 miles per hour) 5 times per week for 60 minutes. How many MET-minutes of walking will they each accumulate per week?
MET value of activity = 4.3 METs
4.3 x 60 minutes = 258 MET-minutes per walk
258 x 5 = 1290 MET-minutes
6. Four friends each decide to start an exercise programme. The first does 30 minutes of a 4 MET activity 6 times per week. The second does 45 minutes of a 4 MET activity twice per week. The third does 6 bouts of a 15 MET activity once per week. Each bout lasts 1 minute. The fourth friend does a 6 MET activity 5 times per week. Each session lasts 1 hour. How many MET-minutes of activity does each friend complete? Which friend has the greatest volume or dose of activity?
Friend 1: 4 METs x 30 minutes x 6 = 720 MET-minutes
Friend 2: 4 METs x 45 minutes x 2 = 360 MET-minutes
Friend 3: 15 METs x 6 minutes x 1 = 90 MET-minutes
Friend 4: 6 METs x 60 minutes x 5 = 1800 MET-minutes (greatest volume of activity)
7. A man completes a 5-day physical activity diary and records the following information: 
Monday: 60 minutes of ironing; 30 minutes of vacuuming; 30 minutes of jogging (6mph).
Tuesday: 60 minutes of circuit training; 30 minutes sweeping the patio and garage.
Wednesday: 30 minutes of jogging (6 mph); mowing the lawn (walking, 60 minutes).
Thursday: 60 minutes of step aerobics (6 inch step).
Friday:  60 minutes of running (8 mph); 2 hours of car repair
How many MET-minutes of activity does this man accumulate in the week?
Monday: (1.8 METs x 60) + (3.3 METs x 30) + (9.8 METs x 30) + (1.5 METs x 360) = 
		108 + 99 + 294 = 501 MET-minutes 
Tuesday: (8.0 METs x 60) + (4.0 METs x 30)
		480 + 120 = 600 MET-minutes
Wednesday: (9.8 x 30) + (5.0 x 60)
		294 + 300 = 594 MET-minutes
Thursday: (8.5 METs x 60)
		510 MET-minutes
Friday: (11.8 METs x 60) + (3.3 METs x 120)
		708 + 396 = 1104 MET-minutes
TOTAL MET-minutes = 501 + 600 + 594 + 510 + 1104 = 3309 MET-minutes




