
Applied anatomy and physiology for exercise, health and 
fitness

Learning outcomes

LO3: Know the structure and function of the myofascial system in relation to health and fitness

Assessment criteria

3.1 Describe the structure and function of muscle fibres and their components

3.2 Describe the stages of the sliding filament theory

3.3 Describe the effects of exercise intensity and duration on muscle fibre recruitment and adaptation by the 
different muscle fibre types

3.4 Name the locations of the attachment sites for the major muscles of the body

3.5 Explain the isolated muscle actions responsible for producing specific body movements

3.6 Explain the roles of muscles in integrated movements of the body compared to their isolated muscle 
actions

3.7 Identify causative factors, symptoms and recovery strategies for delayed onset muscle soreness (DOMS)

3.8 Describe the structure and functions of the different types of connective tissue
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Myofibril structure

Other key structures in a myofibril include:

• Sarcoplasmic reticulum – the network of tubes that store the calcium reservoirs ready for release on 
demand.

• Sarcolemma – the muscle’s cell membrane.

• Sarcoplasm – the cell fluid of the myofibril/sarcomere (in general circumstances this fluid is called 
cytoplasm).

• Troponin and tropomyosin – the molecules that block the binding sites on the actin filament.

The sliding filament theory

The four main stages of the sliding filament theory:

The ATP molecule is broken down and primes the myosin 
head with energy so that once conditions are right the 
myosin can bind to the actin. 

The action potential travels along the sarcolemma and 
stimulates the release of calcium ions from the sarcoplasmic 
reticulum. The calcium ions cause the troponin and 
tropomyosin to move away from the myosin-binding sites on 
the actin. The myosin heads bind with the actin-binding sites. 

The myosin head rotates, pulling the actin towards the centre 
of the sarcomere to generate tension/muscle contraction.

ATP binds to the myosin head, releasing it from the actin 
binding site.
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Delayed onset muscle soreness (DOMS)

DOMS is the term used to describe the aches and pains felt in muscles after exercise. DOMS usually occurs 
24-72 hours after exercise. The specific physiological cause of DOMS is unclear although theories suggest that 
it may be a combination of one or more of the following:

• Muscle spasm.

• Microtears in connective tissue or muscle.

• Inflammation.

• An influx of enzymes into the fatigued area.

What does appear to be clear is that DOMs is much more likely to occur after the following types of exercise:

• Unfamiliar exercise.

• Eccentric loading.

• Increased-intensity exercise.

Symptoms of DOMS can include:

• Mild to severe muscle soreness and pain.

• Loss of mobility in the local area.

• Muscle tension.

• There may be some muscle spasms or inflammation, although this is likely to be less severe than it would 
be if a mild injury had occurred.

Prevention and recovery strategies that have been researched have shown various levels of success, however 
nothing appears to consistently prevent or aid the recovery of the soreness in all circumstances. Recovery 
strategies tried have included:

• Cold treatment.

• Heat treatment.

• Massage.

Since the effectiveness of recovery strategies has proven to be limited and inconsistent, it may be more 
appropriate to try and prevent the occurrence of DOMS in the first place. Again, these strategies have had 
limited success and some people may be more likely to experience DOMS than others but general guidance 
recommends the following to try to limit the onset:

• Effective cool-down and stretch components carried out after an exercise session.

• Rest or reduced-intensity exercise for the sore body part for 1-2 days post-exercise.

• Progress exercise gradually.

• Introduce unfamiliar exercises into programmes gradually over a period of time.
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