Aerobic Endurance

Also known as cardiovascular fitness or endurance or stamina. 

The physiological and health related changes that occur with aerobic training are

· Stronger heart muscle and increased stroke volume

· Decreased risk of coronary heart disease

· Increased capillarisation in the lungs and muscle

· Increased size and number of mitochondria

· Increased bone density

· Normalising high blood pressure

· Weight management

· Reduced fatigue levels and more energy

Heart Rate Training Zone

The American college of sports medicine recommend an aerobic heart rate training zone of between 55% - 90% of the maximum heart rate, as the intensity necessary to achieve health and fitness benefits. What percentage you choose will depend on duration and the fitness level.

How can you estimate your maximum heart rate?

The Four Heart Rate Bands of Aerobic Training

Training zones are based on a percentage window (55% to 90%) of your maximum heart rate. Within each training zone subtle physiological effects take place to enhance your fitness. 
1. The Moderate Aerobic Zone

This zone begins at 50 % Max HR and is mainly for the sedentary unfit person. This zone represents a realistic first step for the unfit inactive person


2. The Energy Efficient or Recovery Zone or weight management zone - 60% to 70%

Training within this zone develops basic endurance and aerobic capacity. All easy recovery running should be completed at a maximum of 70 %. Another advantage to running in this zone is that while you are happily fat burning you may lose weight and you will be allowing your muscles to re-energise with glycogen, which has been expended during those faster paced work-outs. 

3. The Aerobic Zone - 70% to 80%

Training in this zone will develop your cardiovascular system. The body's ability to transport oxygen to, and carbon dioxide away from, the working muscles can be developed and improved. As you become fitter and stronger from training in this zone it will be possible to run some of your long weekend runs at up to 75%, so getting the benefits of some fat burning and improved aerobic capacity. 

The peak performance zone - 80% to 90%

This zone represents the highest level of aerobic training and is for the very well trained individual. Working in this zone will also help you to increase your pace and speed to run competively. 

4. The Red Line Zone 90% to 100%

Training in this zone will only be possible for short periods of time. It effectively trains your fast twitch muscle fibres and helps to develop speed. This zone is reserved for interval running and only the very fit are able to train effectively within this zone. Training at these percentages will shift you into anaerobic work

To determine your maximum heart rate  - 220-age. However it is important to remember that this formula is an estimate and the margin of error is approximately plus or minus 12-15 beats per minute.
Monitoring Exercise Intensity

When instructing you must be able to monitor your clients intensity. You should be able to set the correct intensity based upon fitness levels. You will also need to increase intensity progressively. Intensity can be monitored in the following way.

· SPEED

· INCLINE

· HEART RATE

· RPM

· LEVEL

· VERBAL ASSESSMENT OR TALK TEST

· VISUAL ASSESSMENT.

Remember, that you may have to consider more than one of the above points.

Complete the following table.
	RPM
	Level
	Heart Rate

	60
	2
	

	80
	2
	

	60
	6
	

	80
	4
	


Which of the four is hardest? Explain

Rate of Perceived Exertion (RPE)

The method you will be using for your assessment is known as the BORG scale. There are a number of RPE scales but the most common are the 15 point scale (6-20), and the 9 point scale (1-10).

15 Point Scale

6 - 20% effort (60bpm)
7 - 30% effort - Very, very light (Rest) 

8 - 40% effort 

9 - 50% effort - Very light - gentle walking 

10 - 55% effort 

11 - 60% effort - Fairly light 

12 - 65% effort (120bpm)
13 - 70% effort - Somewhat hard - steady pace 

14 - 75% effort 

15 - 80% effort - Hard 

16 - 85% effort 

17 - 90% effort - Very hard 

18 - 95% effort (180bpm)
19 - 100% effort - Very, very hard 

20 - Exhaustion (200bpm)
10 Point Scale

0 - Nothing at all 

1 - Very light 

2 - Fairly light 

3 - Moderate 

4 - Some what hard 

5 - Hard 

6 

7 - Very hard 

8 

9 

10 - Very, very hard

What is meant by anaerobic work?

Types of Cardiovascular Training
Continuous Training
This type of training consists of exercising continuously at a constant low to moderate intensity for a given period. It should feel fairly comfortable. It is excellent for laying a foundation for other types of aerobic training.

Fartlek Training

Fartlek is a Swedish word meaning speed play. Fartlek training involves progressive variation of training intensity and duration utilising changes in speed. The variations can be designed to mirror or match performance demands. Fartlek training is useful in progressing from steady pace endurance training towards an introduction of related speed work.
Interval Training
Interval training is popular because it can be used for both aerobic and anaerobic training. It is a form of training in which periods of work are interspersed with periods of recovery. Four main variables can be manipulated to ensure specificity of training:
The duration or distance of the interval

The intensity of the interval

The duration of the recovery period

The number of work/recovery intervals.

Anaerobic training would be based on short distance, high intensity intervals and aerobic sessions would involve long distance, submaximal intensity intervals. If the athlete is concentrating on development of speed the recovery periods need to be long enough to ensure full recovery, if he or she wants  to improve their level of endurance and resistance to fatigue the recovery periods need to be shortened accordingly. Interval training adds variety to training sessions and allows quality work to be maintained.
The CV Component
The CV component has three parts

· CV build up
· CV main session
· CV cool down
MODEL OF AN AEROBIC CURVE

CV MAINTENANCE
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CV Build Up

Build up CV aims to:

· Gradually increase the heart rate to the intended level in the training zone.

· Gradually increase breathing rate, as it will have dropped during the prep-stretch.

· Increase blood supply and therefore delivery of oxygen and nutrients to the working muscles.

NB — The rate of increase should be gradual enough; to encourage the aerobic energy system to cope with demand for oxygen.

Maintenance CV

Maintenance aerobics aims to:

· Maintain a level within the training zone, which will challenge the cardiovascular system.

· To achieve a 'training effect' in order to gain health and fitness benefits.

CV Cool Down

Cool down CV aims to:

· Gradually decrease the heart rate out of the training zone.

· Gradually decrease the breathing rate.

· Slowly decrease the blood supply to the working muscles and aid the elimination of waste products such as lactic acid to take place.

NB: Intensity should be gradual enough to allow the heart rate to slow down at the same rate as venous return [rate at which de-oxygenated blood returns to the heart] to avoid blood pooling in the legs.
How to Achieve a Safe & Effective Aerobic Curve

CV Build Up

Type

· Large muscle group activities that are rhythmic and continuous such as cycling, treadmill walking etc. Avoid using activities that involve arms and legs unless the client is well conditioned.

· Avoid any sudden burst of movement, as this will cause a rapid increase in intensity.

· Choose a machine that your client is able to perform correctly. i.e. with good technique and control throughout.

Intensity

· Increase the intensity slowly over the allotted time. Check RPE at regular intervals, adjust intensity if necessary.

· By the end of the CV build-up target heart rate percentage should be achieved.

Time

· Take enough time to allow a gradual increase in intensity over the allotted time.

· It may take between 3 — 6 minutes depending on fitness level.

CV Maintenance

Type

· Use active rests for the fitter. Bursts of harder activity interspersed with an active rest of slower activity to recover. For the unfit use of a steady pace is recommended.

· Monitor your client throughout looking for signs of over exertion.

Intensity

· Keep within your target heart rate zone for your client/ class.

· This will be between 55% - 90% of Max HR depending on fitness level.

Time

· Sufficiently long enough to overload and achieve a training effect for your client.

· This may take between 5 – 20mins depending on fitness level.

CV Cool Down

Type

· Rhythmic continuous large muscle group activities.
Intensity

· Take enough time to gradually decrease the heart rate over your allotted time.

· Avoid bringing the intensity down too quickly, check RPE regularly. This must be a gradual process to allow the heart to slow down at a corresponding rate to venous return in order to avoid 'blood pooling' in the legs.

Time

· Take long enough to allow a gradual decrease over the allotted time.

· This may take between 3 — 6 minutes depending on fitness level.

THE FITTA APPROACH TO CV TRAINING

	Frequency
	ACSM guidelines 3 — 5 times per week

	I ntensity
	Rate or speed of activities, must allow full range with control.

Range of movement, bigger, deeper, wider and more travel will

increase intensity.

Rests active within the training zone.

Resistance the use of arms, longer levers and body weight.

Reps more for the unfit and less skilful exerciser.

	Time
	Dependent on fitness level, as a guideline:

Overall time
10 — 20 mins

Build up
3 — 6 mins

Maintenance
5 — 20 mins

Cool down
3 — 6 mins

	Type
	Walking, jogging, cycling, stepping, rowing etc.

	Adherence
	Variety, use of different machines & programmes.


Cardiovascular Machines

Most cardiovascular machines are basically the same but some functions are different. When showing any exercise to a client you must do the following

                  WHAT IS THE ACTIVITY

                                          SHOW THE CLIENT THE AREA IT BENEFITS

TELL THE CLIENT WHAT MUSCLE GROUPS ARE INVOLVED

GIVE COACHING POINTS/ADVICE WHILST DEMONSTRATING

                                            TEACH THE ACTIVITY
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TASKS

Task 1 - Using a blank session planner devise a CV session and submit for assessment. Ensure your intensity is matched for your client. Once you are happy with your planner practice teaching the session to your partner.
Task 2 - Complete the following table . The first example is completed

	CV Machine/Activity
	Show

AREA
	MUSCLES
	ADVICE /EXPLAIN
	TEACH

	Upright Cycle
	Legs
	Quadriceps, Hamstrings, Gluteus Maximus, Hip Flexors, Gastrocnemius, Tibialis Anterior
	How to adjust the machine and programme the console. Stand by the side of the machine adjust seat so that it is approximately in line with top of hip. Back straight tummy in, hands resting on handlebars.
	Pedalling action is in a circular motion. Push with one foot and pull with the other. Pedal cadence between 50 – 100 RPM depending on fitness levels.

Level. Usual range is between 1 – 9. 

	Treadmill
	
	
	
	

	Stepper
	
	
	
	

	Concept Rower
	
	
	
	

	Cross Trainer
	
	
	
	

	Recumbent Cycle
	
	
	
	


Task 3 – Go to the Gym and have a look at different machines and fill in the table by experimenting with different variables.
	Machine
	RPM
	Level
	Gradient
	Strokes
	Speed 
	Other
	Perceived Exertion

	Upright Cycle
	
	
	
	
	
	
	

	Recumbent Cycle
	
	
	
	
	
	
	

	Treadmill
	
	
	
	
	
	
	

	Stepper
	
	
	
	
	
	
	

	Concept Rower
	
	
	
	
	
	
	


Task 4 – Self Evaluation.

Use the self evaluation form to assess your teaching skills. Base your evaluation on how you felt the session went and feedback from your client.






