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Unit 1 

 

Anatomy and Physiology for Exercise 

 

On completion of this unit the learner will be able to understand the: 

 

 Structure and function of the skeleton 

 Joints of the skeleton 

 Muscular system 

 Life-course of the musculoskeletal system and its implications for special 

populations and exercise 

 Structure and function of the respiratory system 

 Structure and function of the circulatory system 

 Nervous system and its relation to exercise 

 Energy systems and their relation to exercise 

  



 

 

6 

 

The Skeletal System 

 

The skeletal system consists of bone, cartilage and ligaments.  

 

Bone 

 

Bone is calcified connective tissue that forms most of the adult skeleton. The 

skeleton consists of approximately 206 bones. 

 

Anterior View of Skeleton    Posterior View of Skeleton 
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Functions of the Skeleton 

 

Functions Description 

Framework To provide a framework which supports the body 

and gives it shape 

Movement Or locomotion. Bones form joints which act as levers 

Protection Helps protect our vital internal organs from being 

damaged 

Soft tissue attachment Provides surfaces for the attachment of soft tissues 

Production Certain bones produce red blood cells, white blood 

cells, and platelets from their bone marrow 

Storage Stores minerals such as calcium and phosphorus to 

withstand powerful physical stresses. Fats are stored 

in yellow bone marrow 

 

The Axial and Appendicular Skeleton 

 

The skeletal system can be divided into two parts: 

 

 Axial skeleton – skull, spine, ribs, and sternum 

 Appendicular skeleton – shoulder girdle, upper limbs, pelvic girdle, and 

lower limbs 
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Axial Skeleton 

Location Bones No. of 

bones 

Additional Information 

Skull Cranial 8 Head 

Spine Vertebrae: 

Cervical 

Thoracic 

Lumbar 

Sacral 

Coccygeal 

 

7 

12 

5 

5 

4 

 

Neck 

Chest 

Lower back 

Rump (fused) 

Tail (fused) 

Chest Ribs (costals) 12 pairs Originate from the thoracic vertebrae 

and wrap around the body to form 

the chest. The first 7 pairs attach to 

the sternum (true ribs). The next 3 pairs 

share a cartilaginous attachment to 

the sternum (false ribs). The final 2 

pairs are free (floating ribs) 

Chest Sternum 1 Attachment for true ribs, false ribs and 

clavicle 

 

  



 

 

 

9 

Appendicular Skeleton 

Location Bones No. of 

bones 

Additional information 

Shoulder Scapula 

(shoulder 

blade) 

 

Clavicle 

(collar bone) 

2 

 

 

 

2 

Plural = Scapulae. Triangular bones at 

the rear (posterior) of the body 

 

‘S’ shaped bones above (superior) 

the rib cage and at the front 

(anterior) of the body  

Arm Humerus 

 

Radius 

 

Ulna 

2 

 

2 

 

2 

Upper arm 

 

Outer and shorter bone of the 

forearm 

 

Inner and longer bone of the forearm 

Hand Carpal 

 

Metacarpal 

 

Phalange 

16 

 

10 

 

28 

2 rows of 4 bones which form the wrist 

 

Palm of the hand  

 

Finger bones 

Pelvis Ilium 

 

Ischium 

 

Pubis 

2 

 

2 

 

2 

Large flat bones of pelvis 

 

Lower (inferior) rear of pelvis 

 

Lower (inferior) front of pelvis 

Leg Femur 

 

Patella 

 

2 

 

2 

 

Longest bone in the body 

 

Kneecap 
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Tibia 

 

Fibula 

2 

 

2 

Larger and inner (medial) bone of 

the lower leg 

Smaller and outer (lateral) bone of 

the lower leg 

Foot Tarsal 

 

Metatarsal 

 

Phalange 

14 

 

10 

 

28 

Bones of the ankle 

 

Bones of the foot 

 

Bones of the toes 
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Bone Classification 

 

Bones can be classified by shape and form: 

 

Classification Description Examples 

Long  Are longer than they are wide. 

Contain mostly compact bone in 

the shaft (diaphysis) and 

cancellous bone at each end 

(epiphysis) 

Humerus, Radius, Ulna, 

Femur, Tibia, Fibula, 

Metacarpals, 

Metatarsals, Phalanges 

Short  As long as they are wide. Usually 

consist of mainly cancellous bone 

which makes them strong and 

lightweight 

Carpals, Tarsals 

Flat  Thin cancellous bone sandwiched 

between 2 layers of compact 

bone. Provide large areas for 

muscle attachment 

Cranial, Scapula, 

Costals, Sternum, Ilium 

Irregular  Their many different shapes prevent 

them from being classified in any 

other group 

Vertebrae 

Sesamoid "Seed-like". Located within tendons 

at site of tension or friction to 

protect joint and aid leverage  

Patella 
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Structure of a Long Bone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Epiphysis  - Expanded portion at each end of the bone 

 Diaphysis  - Shaft of the bone 

 Hyaline Cartilage - Covers the bone ends 

 Periosteum  - Tough fibrous sheath covering the entire bone 

 Compact bone - or "cortical" bone which is solid, dense, and rigid 

 Cancellous bone - or "spongy" bone which is light, porous, and flexible 

 Medullary cavity - Hollow tube down the centre of the compact bone 

 Yellow marrow - Stores fat 

 Red marrow  - Aids in the production of blood cells 
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Bone Formation 

 

Most of the skeleton begins as cartilage (i.e. very strong fibres of collagen) 

which are gradually replaced by compact or cancellous bone. This can be 

living or non-living material in a human being, both of which contribute to the 

evolving cycle of bone formation. A number of cells play important roles in 

this process: 

 

 Osteoblasts - Bone forming cells 

 Osteoclasts - Bone destroying cells 

 Osteocytes - Osteoblasts which have matured into bone cells 

 

Ossification 

 

The constant activity of osteoblasts and osteoclasts, with the addition of 

minerals and salts, is the process by which new bone is produced. The blood 

aids the process by depositing these minerals into the bone via osteoblasts. In 

contrast, osteoclasts occupy small depressions which have been created on 

the bone surface by enzymes. They dissolve collagen and minerals which are 

then released back into the bloodstream. 

 

Calcium compounds must be present for ossification to take place, and 

ossification is completed between the ages of 18 and 30. The growth and 

lengthening of long bones continues throughout this time. Lengthening or 

elongation is achieved by the expansion of epiphyseal plates at each end of 

the diaphysis.  
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These plates expand allowing new cells to form and increase the length of 

the shaft at both ends. The process stops when the thickness of the 

epiphyseal plates decreases. This occurs at different rates for different bones. 

Stresses of physical activity contribute to bone strength. 

 

Factors Affecting Bone Formation 

 

Bone development is influenced by: 

 

 Nutrition 

 Hormonal excretions 

 Exposure to sunlight  

 Physical exercise 

 

Bone health may be influenced by many factors. These range from maternal 

nutrition to a child's toddler and pre-school years, with calcium intake playing 

an important role. Calcium can only reach its full bone building potential if 

the body has enough vitamin D. Calcium helps build and maintain bones 

while vitamin D helps the body absorb calcium effectively. We can get most 

of our vitamin D from exposure to sunlight. 

 

Hormones are made in glands and travel around the body via the 

bloodstream. They are important in the balance between formation and re-

absorption of bone. 

 

Physical activity causes new bone tissue to form. The stress placed on bones 

during weight-bearing activities has a direct influence on bone strength. 
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The Spine 

 

The spine develops from a single curve during foetal development into four 

curves: two concave and two convex. 

 

The cervical and lumbar regions with concave curves give the greatest 

range of movement. 

 

Neutral Spine 

 

A neutral spine describes the ideal position to minimise stress on the vertebrae 

and its ligaments. In turn, achieving this posture during physical activity will 

help reduce the risk of back pain. It will also allow musculature to perform in a 

balanced way and maintain this optimal spinal curvature. 

 

Postural Abnormality 

 

Deviation from optimal spinal posture can be common. Pregnancy can 

enhance curvature of the lower spine to shift the centre of gravity backwards 

and compensate for the extra weight at the front.  Postural abnormality can 

be present at birth or it can occur at any stage of life and can be either 

temporary or permanent.  

 

 Lordosis - The spine curves significantly inward at the lower back 

 Kyphosis - Characterised by an abnormally rounded upper back 

 Scoliosis - A sideways curve which is often s-shaped or c-shaped 
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Connective Tissue 

 

Connective tissue supports, connects, surrounds or separates different types 

of tissues and organs in the body. The bones of the human skeleton form the 

basic framework for the entire body. However, they need a series of other 

structures to give the body its shape and functionality: 

 

 Cartilage 

 Ligaments 

 Tendons 

 

Cartilage 

 

Three types of cartilage found in the body perform separate functions. 

Cartilage is tough, dense and fibrous, and these characteristics allow it to 

withstand great forces of torsion and compression. Despite its strength, it can 

be worn over time or torn during trauma. It has a limited ability to heal itself as 

has no blood vessels of its own. 

 

Hyaline (Articular) Cartilage 

 

 The most common type 

 Covers the ends of bones 

 Glossy blue-white in appearance 

 Present in synovial and cartilaginous joints 

 Very tough 

 Smooth and becomes slippery when lubricated with synovial fluid 

 Reduces friction during joint movement 
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Fibrocartilage 

 

 Found in intervertebral discs, joint capsules, and ligaments 

 The strongest type of cartilage 

 Can act as a shock absorber in joints 

 

Elastic Cartilage 

 

 Found in the external ear, epiglottis, and larynx 

 Threadlike network of fibres which contain elastin 

 Elastic properties allow it to return to original shape  

 Also has collagen fibres to give it strength 

 

Ligaments 

 

Ligaments are white in colour and extremely tough. Their non-elastic fibrous 

tissue can be either cord-like or strap-like in construction and provide stability 

to joints. Ligaments help guide joints through normal movement patterns and 

prevent unwanted movement. This means they can endure great tension 

being placed upon them. However, excessive tension can cause damage. 

This is referred to as a "tear" or "sprain". 

 

 Connect bone to bone 

 Provide joint stability 

 Aid joint movement 

 Prevent unwanted movement 

 

  



 

 

18 

 

Tendons 

 

Tendons are similar to ligaments in construction. They too can be cord-like or 

strap-like in construction. Their role is to transmit the forces produced by 

muscles to allow the bones to act as levers. One tendon can be responsible 

for the actions of multiple muscles. Tendons are extremely tough but can be 

placed under excessive tension. This can cause damage and is again 

referred to as a "tear" or "strain".  

 

 Connect muscle to bone 

 Transmit forces produced by muscles 

 

Blood Supply 

 

Cartilage has a very limited blood supply. This means that when it is 

damaged, it is unlikely to repair. It is common for damaged cartilage to be 

removed as a surgical procedure. Ligaments have a limited blood supply 

provided from their attachment sites to bone. Therefore, the healing time is 

slow in comparison to tendons, which have a far greater blood supply 

gained from the surrounding soft tissues to which they are attached.  

 

Anatomical Terminology 

 

The anatomical position is the reference point in describing the relation of 

body parts to one another. The body is erect with the arms at the side and 

palms facing forward. 
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When describing the structures of the body, it is important to use terms which 

encourage precision. Using the anatomical position as a starting point, the 

following standardised terms are designed to avoid confusion: 

 

 Anterior - In front of/at the front of the body 

 Posterior - Behind/at the back of the body 

 Medial - Closer to the midline of the body 

 Lateral - Further from the midline of the body 

 Superior - Above another part of the body 

 Inferior - Below another part of the body 

 

Joints 

 

A joint is the location at which bones connect. This can be a junction 

between two or more bones. Joints are constructed to allow movement. 

Joints are classified according to how the bones connect to each other and 

by the degree of movement available. There are three types of joint:  

 

 Fibrous 

 Cartilaginous 

 Synovial 

 

Fibrous 

 

These are immovable and interlocking bones joined by fibrous tissue which is 

rich in collagen fibres (e.g. bones of the skull). 
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Cartilaginous 

 

These are slightly moveable bones joined together by cartilage (e.g. 

vertebrae of the spine). 

 

Synovial 

 

Freely moveable, these are the most common type of joint in the body. All 

synovial joints have the following common characteristics: 

 

 Ends of bones are covered with hyaline cartilage 

 Surrounded by a fibrous capsule 

 Capsule lined by a synovial membrane that secretes synovial fluid for 

lubrication 

 Enclosed by ligaments for stability 

 

There are six types of synovial joints: 

 

 Gliding or plane joints 

 Hinge joints 

 Pivot joints 

 Condyloid or ellipsoid joints 

 Saddle joints 

 Ball and socket joints 

 

 

 

 

 



 

 

 

21 

 

Joint type Mechanical 

diagram 

Example Function 

Gliding or 

plane 

 

Acromio-

clavicular 

Acromio-

clavicular 

Allow two bones to slide past 

each other. 

Hinge 

 

Knee 

Knee 

Bones can only move though 

flexion and extension. 

Pivot 

 

Atlas-axis  

(C1-C2) 

Atlas-axis 

Allows rotation around an 

axis. 

Ball and 

socket 

 Hip 

Hip 

 

Allows movement in almost 

any direction. The greatest 

amount of joint movement in 

the body. 

 

 

 

 

Condyloid or 

ellipsoid 

 

Metacarpo-

phalangeal 

(knuckles) 

Metacarpo-

phalangeal 

Similar to ball and socket joint 

but allows a lesser degree of 

movement. 
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Saddle 

 

Carpo-

metacarpal 

(thumb) 

Carpo-

metacarpal 

Similar to ball and 

socket/saddle joints without 

rotational movement. 

 

Joint Movements 

 

Terminology Description 

Spine 

Flexion Decrease in the angle of the joint 

Extension Increase in the angle of the joint  

Lateral flexion Bend to the side 

Rotation Rotate about the long axis of the 

bone 

Shoulder and Hip 

Flexion Decrease in the angle of the joint 

Extension Increase in the angle of the joint 

Abduction Move away from the mid line of the 

body 

Adduction Move towards the midline of the 

body 

Medial rotation Movement around the longitudinal 

axis of the bone towards the centre 

of the body 

Lateral rotation Movement around the long axis of 

the bone away from the centre of 

the body 
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Circumduction  Circular or cone-shaped movement 

Shoulder girdle 

Elevation Upward movement 

Depression Downward movement 

Protraction Forward movement 

Retraction Backward movement 

Knee 

Flexion Decrease in the angle of the joint 

Extension Increase in the angle of the joint 

Medial rotation Movement around the longitudinal 

axis of the bone towards the centre 

of the body 

Lateral rotation Movement around the longitudinal 

axis of the bone towards the centre 

of the body 

Ankle 

Plantar flexion Move foot away from shin 

Dorsiflexion Move foot towards shin 

Inversion Move foot towards midline of body 

Eversion Move foot away from midline of the 

body 

Elbow 

Flexion Decrease in the angle of the joint 

Extension Increase in the angle of the joint 

Pronation Palm of hand facing downward 

Supination Palm of hand facing upward 

Wrist 

Flexion Decrease in the angle of the joint 
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Extension Increase in the angle of the joint 

Ulnar deviation Bend wrist towards little finger 

Radial deviation Bend wrist towards thumb 
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Effects of Exercise on the Skeletal System 

 

There are both short term and long term effects of exercise on the skeletal 

system. Short term effects occur while exercising and long term effects occur 

when appropriate exercise sessions are performed over a sustained period of 

time.  

 

 Short term effect - increase in synovial fluid production 

 

 Long term effects - stronger ligaments and increased bone density 

 

The Muscular System 

 

Muscles have the ability to contract, produce movement in the body or 

maintain the position of parts of the body. 

 

Types of Muscle Tissue 

 

There are three types of muscle tissue: 

 

 Smooth muscle 

 Cardiac muscle 

 Skeletal muscle 
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Smooth Muscle 

 

 The most diverse type of muscle in the body 

 Found in internal organs (e.g. digestive and circulatory systems) 

 Involuntary as it is controlled by the autonomous nervous system  

 

Cardiac Muscle 

 

 Also known as "myocardium"   

 Found in the heart 

 Involuntary as it is controlled by the sinoatrial node 

 

Skeletal Muscle 

 

 Represents the majority of muscle in the body  

 Attaches to bone across joints via tendons 

 Produces movements within the body 

 Determines posture by stabilising body position 

 Transports and stores substances within the body 

 Generates heat 

 Voluntary as it is controlled by the somatic nervous system 

 

Muscle Properties 

 

There are four main properties of muscle tissue: 

 

 Elasticity -  Returns to the original length after a stretch   

 Contractility - Develops tension in order to perform a contraction  

 Electrical excitability - Can respond to a stimulus 
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 Extensibility - Ability to be stretched or to increase in length 

 

Skeletal Muscle Anatomy 

 

There are no exact figures to determine the number of muscles in the human 

body, although they make up approximately 40% of body weight. They 

comprise of 70% water, 23% protein and 7% minerals. 

 

Myofilaments are the rigid protein filaments (actin and myosin) within 

myofibrils. They are responsible for the creation of tension during contraction. 

Many myofibrils are grouped together to form a muscle fibre which is 

surrounded by endomysium.  

 

The number of muscle fibres varies according to the location and function of 

each muscle. The greater the demands of the muscle, the more fibres are 

required. Each group of fibres is held together by perimysium to form a 

fascicle which means "cluster" or "bundle".  

 

Finally, the many fasciculi are covered by a fascia of epimysium to form the 

muscle. Connective tissue is continuous throughout the length of a muscle 

and these layers come together to form tendons. The tendons attach to the 

periosteum sheath which surrounds the bone.  

 

Origins and Insertions 

 

Muscle attachments are referred to as "origins" and "insertions". During 

movement, the bones will come towards each other with one bone travelling 

further than the other.  
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The muscle attachment to the stationary bone is called the "origin" and the 

attachment to the moving bone is called the "insertion". The origin is proximal 

(closer) to the trunk or midline of the body and the insertion is distal (further 

away).  

 

The Sliding Filament Theory 

 

The ability of skeletal muscle to contract is dependent on the movement of 

protein myofilaments: 

 

 Actin - Thin protein strand 

 Myosin - Thick protein strand 

 

Both strands are together called "sarcomere". These rigid protein strands do 

not actually contract or decrease in size, but simply slide over each other to 

reduce the size of the space they occupy. This underlying principle of muscle 

movement was popularised as The Sliding Filament Theory in 1954.  

 

There are many myofilaments in each sarcomere. The heads of the myosin, 

known as cross bridges, attach to a binding site and pull on the actin, 

causing them to slide inwards. This causes an overlap in the centre of the 

sarcomere. This is known as the "contraction phase" or "power stroke". The 

myosin cross bridges then detach from the actin in the "recovery stroke". At 

this point, the myosin is free to attach to the next binding site and repeat the 

process. 
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Types of Muscle Fibre 

 

There are three different types of skeletal muscle fibres. Which is used 

depends on the function they need to perform. Distinct fibre types have 

been classified according to their characteristics: 

 

Classification Structure Function Activities 

Type 1 

Slow twitch  

Slow oxidative 

Red coloured 

Smallest diameter 

Large myoglobin 

content 

Many 

mitochondria 

Many capillaries 

Increased 

aerobic delivery 

Produce less 

force 

Resistant to 

fatigue 

Slow contractions 

Maintenance of 

posture 

 

Endurance based 

activity 

Type 2A 

Fast twitch A 

Fast oxidative 

Red/pink colour 

Larger diameter 

Large myoglobin 

content 

Many 

mitochondria 

Many capillaries 

Requires aerobic 

delivery 

Produce more 

force 

Less resistant to 

fatigue 

Fast contractions 

Walking, running , 

sprinting 

Type 2B 

Fast twitch B 

Fast glycolytic 

 

White/pale 

Largest diameter 

Small myoglobin 

content 

Fewer 

mitochondria 

Fewer capillaries 

Anaerobic 

delivery 

Produce most 

force 

Least resistant to 

fatigue 

Fastest 

contractions 

Throwing, 

jumping, weight 

lifting 
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Muscle Fibre Type Considerations 

 

Muscles contain a mixture of muscle fibre types. The activities performed will 

determine the proportion of each fibre type. Muscles that are used to support 

the body will contain more type 1 fibres, such as the muscles that support the 

back and the head.  

 

In contrast, the muscles responsible for the force generated by the arms and 

shoulders will contain more type 2 fibres. The muscles of the legs have a more 

even distribution of both fibre types as they must generate movement and 

support the structure of the body parts above. 

 

Each person will have different fibre type combinations and no two persons 

are the same. The athletic ability of each individual will depend on these fibre 

combinations. This explains the fact that some people excel at endurance 

activities while others excel at power disciplines. Appropriate training can 

develop the size and capacity of both muscle fibre types.  

 

It is possible to transform one fibre type to another with an appropriate shift in 

training. An increase in aerobic exercise will result in a gradual change from 

type 2B fibres into type 2A fibres. The opposite will occur with an increase in 

resistance training. 

 

Muscle Actions 

 

Muscles can perform different kinds of contractions. They can lengthen, 

shorten and remain stationary, as well as generating forces to move at 

differing speeds: 
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 Concentric - Muscle shortens under contraction 

 Eccentric - Muscle lengthens under contraction 

 Isotonic - Movements involving both concentric and eccentric   

                 contractions 

 Isometric - Muscle stays the same length under contraction 

 Isokinetic - Muscle moves at a constant speed during contraction 

 

Muscle Roles 

 

Movement is dependent on the coordination of muscle contraction. Each 

muscle will play a specific role and be categorised as such. It is important to 

understand that individual muscles can play a different role depending on 

the movement being performed:   

 

Agonist/prime mover - Muscle directly responsible for the desired movement  

Antagonist - Muscle that causes the opposite action to the agonist 

Synergist - Muscle that assists the prime mover 

Fixator - Muscle that stabilises the origin of the prime mover 

 

Muscle Tone 

 

This refers to a state where fibres are contracting at different times within a 

muscle to provide an overall level of tension. The postural muscles work 

continuously in order to maintain a standing, sitting or lying position which 

allows other muscles to generate the forces needed to provide movement. 

Muscle tone can determine how we are perceived by ourselves and others in 

terms of aesthetics and physical ability. 
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Pelvic Floor Muscles 

 

Also known as the pelvic diaphragm, these muscles span the area 

underneath the pelvis, along with their connective and surrounding tissues. 

They form a sling-like structure from the pubis at the front of the pelvis towards 

the coccyx at the base of the spine. The structure is pierced by a narrow gap 

that transmits the urethra, vagina and anal canal. 

 

The pelvic floor muscles play an important role in providing support for pelvic 

organs, such as the bladder in maintaining continence, and also aids in the 

birthing process. They can respond to training in the same way as other 

skeletal muscle and can play a vital role in health and wellbeing.    

 

Muscle Actions 

 

Anterior 

 

Muscle Area of body Origin Insertion Actions 

Deltoids Shoulder Clavicle, 

scapula 

Humerus Abduction, 

flexion and 

extension of 

shoulder 

Pectoralis 

major 

Chest Clavicle, 

sternum 

Humerus Flexion, 

horizontal 

flexion, 

adduction 

and medial 

rotation of 

shoulder 
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Biceps 

brachii 

Front of upper arm Scapula Radius Flexion of 

elbow, 

supination of 

forearm, 

flexion of 

shoulder 

 

 

Diaphragm Beneath rib cage Sternum, 

costal 

cartilage, 

lumbar 

vertebrae 

Central 

tendon of 

diaphragm 

Flattens during 

inspiration, 

relaxes during 

expiration 

Intercostals Between ribs Borders of ribs Borders of ribs Elevate and 

depress ribs, 

Aids in 

breathing 

Rectus 

abdominis 

Centre of 

abdomen 

Pubis Sternum Flexion of 

spine 

Transversus 

abdominis 

Abdomen behind 

rectus abdominis 

Iliac crest, 

lumbar fascia 

Sternum, 

pubis,  linea 

alba 

Compresses 

abdomen 

Internal 

obliques 

Sides of abdomen Iliac crest, 

lumbar fascia 

Costal 

cartilage,  

linea alba 

Rotation and 

lateral flexion 

of spine, 

Compresses 

abdomen 

External 

obliques 

Sides of abdomen 

anterior to internal 

Lower ribs Iliac crest,  

linea alba 

Rotation and 

lateral flexion 
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obliques of spine, 

Compresses 

abdomen 

Hip flexors Through pelvis to 

front of thigh 

Ilium, lumbar 

vertebrae 

femur Flexion of hip 

Adductors Inside of thigh Pubis, ischium Femur Adduction, 

flexion and 

medial 

rotation of hip 

Abductors Outside of thigh Ilium Femur, tibia Flexion, 

abduction 

and medial 

rotation of hip 

Quadriceps Front of thigh Ilium, femur Tibia Extension of 

knee, flexion 

of hip 

Tibialis 

anterior 

Front of lower leg Tibia Tarsal, 

metatarsal 

Dorsiflexion 

and inversion 

of foot 
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Posterior 

 

Muscle Area of body Origin Insertion Action 

Erector spinae Both sides of 

spine 

Vertebrae, 

ribs, ilium, 

ischium, 

pubis, 

sacrum 

Occipital 

bone, 

temporal 

bone, 

vertebrae, 

ribs  

Extension, 

lateral flexion 

and rotation of 

spine 

Trapezius Upper back Base of skull, 

cervical and 

thoracic 

vertebrae 

Clavicle, 

scapula 

Elevation, 

depression, 

and retraction 

of shoulder 

girdle 

Triceps brachii Back of upper 

arm 

Humerus, 

scapula 

Ulna Extension of 

elbow, 

extension of 

shoulder 

Rhomboids Upper back 

beneath 

trapezius 

Upper 

thoracic 

vertebrae 

Scapula Retraction of 

shoulder girdle 

Latissimus dorsi Sides of the 

back 

Thoracic and 

lumbar 

vertebrae, 

sacrum, ilium, 

ribs 

Humerus Extension, 

adduction and 

medial rotation 

of shoulder 

Gluteus 

maximus 

Bottom Ilium, sacrum, 

coccyx 

Femur Extension and 

lateral rotation 

of hip 
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Hamstrings Back of thigh Ischium, 

femur 

Tibia, fibula Extension of 

hip, flexion of 

knee 

Gastrocnemius Back of lower 

leg 

Femur Heel bone 

(calcaneus) 

Flexion of knee, 

plantar flexion 

of ankle 

Soleus Back of lower 

leg beneath 

gastrocnemius 

Tibia, fibula Heel bone 

(calcaneus) 

Plantar flexion 

of ankle 

 

The Life Course of the Musculoskeletal System and its Implications 

for Special Populations 

 

The instructor should understand that the musculoskeletal system will undergo 

adaptation and change during the life course of the human body.  

 

Young People 

 

As children grow, so too does their muscle mass. During puberty, an increase 

in hormones can almost double the weight of muscle. Hormonal differences 

between the sexes mean that boys will experience these changes at a 

greater rate than girls, although girls may be stronger around the age of 11 as 

they may have more lean body mass than boys of the same age. Girls also 

carry more body fat both during and after their growth spurt. 

 

Growth Spurt 
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As a child matures their bones also develop. At some point, this growth will be 

rapid. This is known as a "growth spurt". Boys and girls experience growth 

spurts at different rates and ages but generally: 

 

 Girls - between the ages of 10 to 12, growing fastest at 12 to 13. The 

growth spurt will usually end at the age of 18. 

 Boys - between the ages of 12 and 14, growing fastest at 14 to 15. The 

growth spurt will usually continue to the age of 20. 

 

During the growth spurt period, a child is at increased risk of injury from both 

trauma and overuse where a disruption to the blood and nutrient supply can 

disturb the growth of bone. Fractures at the growth plates are more common 

in boys than in girls. However, girls experience growth spurts earlier, so are 

more likely to reach this vulnerable period at a younger age. 

 

Common age for growth plate fractures: 

 

 Girls - 11 to 13 years old 

 Boys - 14 to 16 years old 

 

Bones which are noted for growth plate fractures are the radius, hip, femur, 

and the bones of the ankle and foot. This is due to the fact that they are 

weight bearing or become weight bearing in the event of a fall. The fractures 

are presented between the shaft of the bone and the growth plates at the 

ends of the bone.  

 

The severity and management of any injury will be a major factor in the 

avoidance of complications such as infection and disease. Although growth 

plate fractures can have long term consequences, the vast majority heal 

without any permanent damage. Ligaments attach bones together at joints 
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and any injury to these soft tissue structures can have an adverse effect on 

bone development.  

 

It is important for the instructor recognise the potential dangers of 

overloading the musculoskeletal system during exercise. Exercise prescription 

should involve varied activities to avoid continuous repetitive movements 

and to also avoid heavy loads.   

 

Older Adults 

 

Once the ossification of bone is complete, the mature human skeleton will at 

some stage experience the loss of bone mass. Osteopenia is a condition 

where bone mineral density is lower than normal and is a characteristic of the 

aging process. It may lead to osteoporosis where the bone tissue deteriorates 

and bone mass decreases to the point where bones become fragile and 

more susceptible to the risk of fracture. A common term for this is "brittle bone 

disease".  

 

Although osteoporosis occurs in both sexes, it is more common in females. 

Menopause can increase a woman’s risk of developing osteoporosis due to a 

drop in oestrogen levels.  

 

Reduction in range of movement (ROM) is common as we age. This can be 

due to a number of factors, including: the thickening of tissues surrounding 

the joints and a loss in elasticity of soft tissues. Over time, these structures can 

break down and make it harder for joints to perform without causing 

discomfort. This process gradually becomes accepted and lifestyle choices 

are made so there is less demand for more extreme movements on the limbs.  
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This age-related deterioration of function will lead to a decrease in fast twitch 

muscle fibres. As activities become slower and take longer to perform, there 

will be a relative increase in slow twitch muscle fires. The resulting loss of 

muscle mass is called "sarcopenia". 

 

The instructor can help slow down the degeneration of bone and soft tissues 

which lead to osteopenia and sarcopenia by prescribing regular weight-

bearing exercises. Not only will this improve the integrity of the tissues, it will 

also bring about associated benefits such as improved balance, mobility, 

and neuromuscular coordination. 

 

Any exercise programme should be tailored to the individual as the needs 

and abilities of older adults can be vastly different. In general, low impact 

exercises are recommended to avoid unnecessary trauma to the skeletal 

and muscular systems.  

 

Instructional style should take into account that this special population may 

appreciate more repetition of teaching points. Individuals from this 

population may perform slower than that of a younger person.  

 

Pre and Post-natal Women 

 

During pregnancy, a hormone called "relaxin" is released which softens the 

cervix and the ligaments. This allows the body to change shape throughout 

pregnancy and allows the joints of the pelvis to stretch during delivery. The 

joints of the body are potentially vulnerable and should not be unduly 

stressed while exercising. Relaxin can be present in the body for some time 

after it stops being produced. This means that no definitive time guidelines 

can be given regarding exercise prescription. 
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Expectant mothers wishing to exercise should be carefully screened to assess 

the appropriateness of exercise. Any doubts should be referred to their GP 

before exercise begins. Exercises should be given to strengthen the pelvic 

floor muscles. These are placed under a lot of stress during pregnancy and 

can become weakened and stretched as early as the first trimester. 

 

Post-birth, women who wish to return to exercise need to take into account 

how straightforward the labour was. Those who did regular exercise 

throughout pregnancy and had a complication-free delivery can be 

expected to return to exercise fairly quickly.  

 

Guidelines of six weeks before resuming full daily activities are being replaced 

with a more individual approach. Exercise can begin when there is a feeling 

that "you are ready". However, if you are in any doubt, a consultation with 

the healthcare provider will help make this decision. 

  

Exercise intensity should build gradually with pelvic floor exercises and low 

impact aerobic activity such as walking. Further exercise should be 

postponed until after a post-natal check at between six and eight weeks 

after birth. 

 

The nervous system 

 

The nervous system controls every major function that occurs in your body. In 

fact, without your nervous system, your muscles and other organs would be 

all but inert. Without your nervous system, your heart would not beat, your 

blood would not circulate and your muscles would not contract. It is fair to 

say that your nervous system is your body’s governor.  
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Because the nervous system and muscular system are so closely linked - 

symbiotically, even - they are collectively called the "neuromuscular system". 

"Neuro" pertains to the nerves and "muscular" pertaining to your muscles.  
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Roles of the nervous system 

 

In its simplest form, the nervous system is a communications system. It has 

three main roles:  

 

 Input – there is a huge array of sensory nerves spread all through your 

body. These are constantly gathering information, such as the 

temperature, level of CO2 in your blood, degree of stomach distension, 

weight of the object you are trying to lift or the angle of the hill you are 

running up. 

 

 Analysis – the information gathered by the myriad of sensors around 

your body has to be interpreted and analysed so that the appropriate 

response can be generated. While some responses are voluntary, 

many more are automatic or involuntary and are known as "reflexes". 

 

 Output – finally, having gathered and analysed the incoming 

information, a response or output is initiated (e.g. increasing breathing 

rate because of elevated CO2 levels or sweating to reduce body 

temperature).  

 

There are two main parts of the nervous system:  

 

 The central nervous system or CNS 

 The peripheral nervous system or PNS  
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The central nervous system 

 

The central nervous system (CNS) consists of the brain 

and spinal cord and is responsible for all conscious and 

unconscious decision making. The brain has a huge 

capacity – far greater than any computer – and controls 

dozens if not hundreds of bodily functions simultaneously.  

 

The brain is made up of two hemispheres: the cerebrum 

and the cerebellum, as well as several other parts, all of 

which have very specialist functions. For example, the 

cerebellum’s main job is controlling the actions of your 

muscles and storing memories. The brain is safely 

contained within your skull or cranium and is surrounded 

by a layer of fluid and fat which protects it from impact.  

The spinal cord is responsible for controlling reflex 

reactions and also provides the means for connecting 

the brain to the nerves that supply the rest of the body. It 

is comprised of cervical, thoracic, lumbar and sacral segments which are all 

named after the section of vertebral column through which they pass.  
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The peripheral nervous system 

 

 

The peripheral nervous system (PNS) is the name used to describe all of the 

branches of nerves outside of the central nervous system. The PNS transmits 

information to and from the CNS and is divided into motor nerves and sensory 

nerves – also called "neurons".  

 

Motor neurons transmit impulses from the CNS to organs, glands and muscles. 

These impulses cause the muscles to contract and organs and glands to do 

their specialist jobs. Motor nerves exit the anterior or front of the spinal cord 

and essentially “flow away” from the CNS.  
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In contrast, sensory neurons, which attach to the posterior aspect of the 

spinal cord, flow to the CNS and relay information such as the position of the 

limbs, core temperature, texture, taste and smell.  

 

Information is constantly flowing to and from the CNS via the sensory and 

motor neurons. Both motor and sensory neurons play an important role in 

muscle contractions. 

 

Motor units and muscle fibre recruitment  

 

Muscles are made up of bundles and bundles of muscle fibres and these 

fibres are arranged into groups called "motor units". A motor unit consists of 

anywhere between 10 and 1000 muscle fibres, as well as the motor neuron 

that innervates or supplies it. The number of fibres present in a motor unit 

depends on its location and function. However, irrespective of where it is 

located, all muscle fibres within the motor unit are activated by the same, 

single motor neuron.  

 

Within the motor unit, all the muscle fibres innervated by the motor neuron will 

either work together at the same time or not at all. This is commonly referred 

to as the “all or nothing” law. Once sufficient stimulus is received from the 

motor neuron, all the muscle fibres within the motor unit will contract with 

100% of their contractile ability or not at all.  

 

Muscles contain many motor units. The bigger the muscle, the more motor 

units are likely to be present. The more motor units that are innervated at the 

same time, the more force that will be produced. 

 

If a lot of force is required (i.e. lifting a heavy weight), a large number of 

motor units will work together. If, however, a smaller amount of force is 



 

 

 

47 

needed, fewer motor units will be innervated. At no point do motor units work 

at anything less than 100% or their contractile ability; force variation is the 

result of more or fewer motor units being recruited.  

 

If a muscular task takes an extended period of time, motor units are recruited 

sequentially i.e. one after another. That way, as one motor unit fatigues, 

another one will take over. In examples of very low intensity activity, e.g. 

walking, this sequential recruitment can be almost never ending, but in more 

intense activities, e.g. a set of press-ups, work finishes when all motor units are 

exhausted.  

 

The number of motor units that can be innervated or switched on at the 

same time varies from person to person and is a trainable characteristic. A 

beginner might only be able to innervate 50% of his or her total motor units, 

whereas a more advanced exerciser might be able to innervate 70% or 

more. This helps explain why two people who have the same amount of 

muscle can have such different levels of strength.  

 

Beginner exercisers often experience rapid increases in strength not because 

their muscles get bigger but simply because their nervous systems become 

more adept at innervating a larger number of motor units simultaneously.  

 

While exercise “teaches” the nervous system to work more efficiently so more 

motor units can be innervated simultaneously, in order to protect bones, 

muscles and connective tissue from injury, it is not possible to recruit all motor 

units at the same time. This limitation is controlled by the Golgi tendon organ.  
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Responses of the neuromuscular system to exercise 

 

Exercise has a profound effect on all the systems of the body, not least the 

neuromuscular system. Changes can be acute or short term (i.e. during the 

training session) or chronic or long term (i.e. as a result of several weeks or 

months of training).  

 

Acute changes  

 

During a workout, the following may occur:  

 

 Vasodilation of blood vessels and capillaries to facilitate increased 

blood flow  

 Blood diverted away from non-essential organs to working muscles  

 Increased temperature  

 Reduced nervous inhibition  

 

Chronic changes  

 

The changes experienced by the neuromuscular system depend on several 

factors, including exercise frequency, exercise duration, exercise volume, 

exercise intensity and exercise modality. 

 

Long term adaptations to resistance training include: 

 

 Increased cross-sectional size of muscles (hypertrophy) 

 Improved balance and coordination  

 Increased strength due to hypertrophy 

 Increased strength due to decreased nervous inhibition  
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 Increased glycolytic activity, allowing more high intensity work to be 

performed  

 Increased size of glycogen stores  

 

Long term adaptations to aerobic exercise include: 

 

 An increase in the size and number of energy producing mitochondria  

 An increase in capillarisation surrounding muscle fibres and at the 

alveoli  

 An increase in aerobic enzyme activity, stored glycogen and 

triglycerides in the muscle fibres 
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The respiratory system  

 

The respiratory system is responsible for taking oxygen into the body and 

removing the waste product of aerobic respiration, carbon dioxide. While 

you have limited control over breathing (i.e. you can choose to hold your 

breath), ultimately, breathing is controlled by your autonomic or involuntary 

nervous system.  

 

Anatomy of the respiratory system 
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Air enters your body and passes through the following structures:  

 

 Nose or mouth 

 Pharynx  

 Larynx  

 Trachea  

 Primary bronchi  

 Bronchioles  

 Alveoli  

 Capillaries  

 

Carbon dioxide exits the body through the same structures but in reverse.  

 

 

Essential terminology:  

 

 Inhalation or inspiration – taking air down and into the lungs  

 Expiration or exhalation – expelling air from the lungs  
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 External respiration – the exchange of gasses between the lungs and 

blood  

 Internal respiration – the exchange of gasses between the blood and 

cells  

 

The mechanics of breathing  

 

Breathing describes the cycle of inhalation followed by exhalation. While you 

can exercise some control over your breathing rate, the majority of the 

control exerted over breathing is subconscious. Several muscles are involved 

in breathing: 

 

 Diaphragm  

 Intercostals  

 Rectus abdominus  

 

Inhalation  

 

To draw air into your body, your diaphragm, a dome-shaped muscle across 

the bottom of your ribs, contacts and depresses. At the same time, your 

intercostal muscles, which are located between your ribs, contract and pull 

your ribs upward and outward. This increases the volume of your chest cavity 

which, in turn, creates a vacuum. Air is then drawn into your lungs until the 

pressure inside your lungs is equal to the pressure outside.  

 

Diaphragmatic versus costal breathing 

 

When you are at rest and oxygen demands are low, your primary breathing 

muscle should be your diaphragm. Diaphragmatic breathing is characterised 

by abdominal distension and very little chest expansion. To experience this, lie 
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on your back and place one hand on your abdomen and the other on your 

chest. Now breathe normally but ensure only your lower hand moves.  

 

To increase your oxygen intake, for example when exercising, more costal 

breathing is necessary so that sufficient air can be taken in to the lungs.  

 

Again, lying on your back, inhale but this time make sure the hand resting on 

your chest also move.  

 

Diaphragmatic breathing is linked to relaxation and is part of yoga and tai 

chi. It can help reduce stress and blood pressure.  

 

Combining diaphragmatic with costal breathing will create the largest 

possible chest cavity expansion and, therefore, the greatest intake of air.  

 

Exhalation  

 

To drive air out of 

your lungs, the 

diaphragm relaxes 

and so too do the 

intercostals. This 

causes the ribcage 

to deflate which 

pushes the air out of 

your lungs. Although 

you can push most 

of the air out of your 

lungs, some always 
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remain. This is called your "residual volume" (RV).  

 

In addition to the action of the diaphragm and intercostals, you can use your 

rectus abdominus to compress your abdominal cavity to exhale more 

forcefully (e.g. when blowing up a balloon).  

 

Gaseous exchange  

 

As you breathe in, air is drawn down into your lungs and ends up in your 

alveoli which resemble bunches of grapes. The alveoli provide a very large 

surface area for moving oxygen (O2) into your blood and removing carbon 

dioxide (CO2) from your blood ready for exhalation. This “swapping” of 

gasses is called a "gaseous exchange" or "diffusion".  

 

Diffusion can be defined as the movement of gasses from an area of high 

concentration to an area of low concentration. As this is happening to two 

gasses simultaneously (O2 and CO2), there is an exchange of equal volumes 

of gasses.  

 

Diffusion is possible because the alveoli 

are proliferated with tiny blood vessels 

called "capillaries". Capillaries are one-cell 

thick so that gasses and other substances 

can pass through them.  

 

As air is inhaled and reaches the alveoli, O2 is extracted from the air and 

passed through the capillaries and into the blood. The O2 binds to a 

substance called "haemoglobin" (essentially your red blood cells and known 

as "Hb" for short) and is then transported around the body and used as 

required.  
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Conversely, CO2 from the blood diffuses into the alveoli via the capillaries 

and is exhaled. CO2 is also carried by Hb, although when haemoglobin is 

carrying oxygen, it is called "oxy-haemoglobin" but when it is carrying CO2, it 

is called "carboxy-haemoglobin".  

 

Composition of air  

 

Air is comprised of several gasses, some of which are very important and 

others of which are less so. Oxygen is essential for human life but nitrogen - 

which makes up a large percentage of the air we breathe - is inert. Inhaled 

air has a different composition to exhaled air because some of the oxygen is 

used in aerobic respiration.  

 

Gas Inhaled air Exhaled air Difference 

Nitrogen (N2) 79% 79% No change 

Oxygen (O2) 21% 17% 4% decrease 

Carbon dioxide 

(CO2) 

<1% 4% 4% increase 

< = less than, > = more than 

 

The stimulus for breathing  

 

While you can voluntarily control the depth and speed of your breathing up 

to a point, the majority of the time, breathing is controlled by your autonomic 

nervous system. This means it is involuntary.  

 

When blood CO2 levels reach 4%, breathing will occur. This is why you can 

only hold your breath for so long and why, even underwater, you will attempt 

to breathe if deprived of oxygen for too long.  
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When you exercise, CO2 levels increase quickly and so your breathing rate 

increases significantly to prevent CO2 levels exceeding 4%. In contrast, at rest 

and especially during sleep, CO2 levels are very low and subsequently so is 

the breathing rate.  

 

Measures associated with lung function  

 

Many aspects of lung function can be measured in a study called 

"spirometry". These measures can be affected by several factors including 

gender, age, general health, body type and illnesses such as asthma. 

Spirometry tests involve blowing into measuring devices that analyse and 

record volume, velocity and/or duration of air flow.  

 

The main measures are:  

 

 Breathing rate (BR) – the number of breaths taken per minute 

 Tidal volume (TV) – the amount of air inhaled and exhaled in one 

breath 

 Minute ventilation (MV) – the total amount of air exhaled and exhaled 

in one minute 

 

Therefore, minute ventilation (MV) - which is measured in millilitres per minute 

(ml/min) or litres per minute (l/min) - equals breathing rate (BR) multiplied by 

tidal volume (TV) or MV = BR x TV. 

 

For example:  

 

BR = 12 

TV = 500ml 

MV = 6000ml/min or 6l/min 
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The effect of exercise on lung function measures  

 

Exercise affects the function of your lungs both acutely (as you exercise) and 

as a result of your body adapting to exercise (chronically). These changes 

are caused by increased capillarisation at the alveoli, increased 

haemoglobin density in the blood and improved respiratory muscle strength 

and endurance.  

 

Measure Acute Chronic 

Breathing rate Increases Decreases 

Tidal volume Increases Increases 

Minute ventilation Increases Unchanged or slightly 

increased  
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The circulatory system 

 

Once oxygen has been inhaled and has diffused into the blood, it has to be 

moved around your body for use by the cells, tissues and organs. This is the 

job of the circulatory system. The circulatory system consists of three main 

parts:  

 

 The blood 

 The cardiac muscle or heart  

 The blood vessels  

 

The blood  

 

Scientists estimate the volume of blood in a human body to be 

approximately 7% of body weight. An average adult body with a weight of 

150 to 180 pounds will contain approximately 4.7 to 5.5 litres (1.2 to 1.5 

gallons) of blood. The body uses blood as a universal transporter for a great 

many substance, not least oxygen. Blood is made up from four major 

components:  

 

 Red blood cells (RBCs) 

 White blood cells (WBCs) 

 Platelets  

 Plasma  

 

Red blood cells (Erythrocytes)  

 

A single drop of blood contains between 240-270 million RBCs so it is safe to 

say they are pretty prolific. RBCs contain the Hb protein which carries oxygen 
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and carbon dioxide around the circulatory system.  

 

RBCs are produced in the red bone marrow and are pigmented. This is what 

gives blood its characteristic red colour. RBCs make up approximately 40% of 

total blood volume.  

 

A sound diet containing adequate iron ensures that there are plenty of RBCs 

– too few can result in anaemia, which is characterised by fatigue and poor 

exercise performance.  

 

White blood cells (Leukocytes)  

 

WBCs are clear and contain no haemoglobin. There are fewer of them, but 

they too are produced in red bone marrow. WBCs are the cells that fight 

infection. Since infections come in various shapes and sizes, so too do WBCs.  

 

Platelets (Thrombocytes)  

 

Platelets are responsible for stopping blood loss and are part of the clotting 

process. If you cut or otherwise injure yourself, platelets form “plugs” to stop 

your precious blood escaping. Some medications and diseases can inhibit 

platelet formation, in particular haemophilia and anti-coagulants such as 

warfarin. 

 

Plasma 

 

Plasma is the carrier medium in which all the other blood cells are supported 

and transported. It also contains proteins and other nutrients, electrolytes, 

gases, enzymes, minerals, vitamins and metabolic waste products. Plasma is 

91.5% water and 8.5% solids and solutes.  
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The heart  

 

Of all the muscles in the body, the heart is arguably the most important. This is 

because its sole job is to pump life-giving blood and therefore oxygen around 

your body. An average heart will beat over 3 billion times in a lifetime and if it 

stops prematurely or its function is in some way inhibited, major and 

potentially terminal health issues will ensue.  

 

In simple terms, the heart is a fist-sized, four-chambered muscular pump 

located slightly left of centre in your chest behind your sternum.  

 

The heart is divided into two sides: left and right. Each side functions 

independently of the other and has a different job. The left-hand side of the 

heart receives and pumps out oxygenated blood, while the right-hand side 

receives and pumps out deoxygenated blood.  

 

Remember, when describing the heart, left and right are reversed, so 

imagine you are describing the heart of someone facing you rather than your 

own heart.  

 

There are four chambers in total: two upper chambers called "atria" (the 

plural of atrium) and two lower chambers called "ventricles". The atria are the 

receiving chambers and the ventricles are the ejecting chambers. The term 

"atrium" comes from the Latin for "entranceway". Houses often have atriums 

which, in more modern language, are called "hallways". The ventricles eject 

or vent blood out of the heart. This is an easy way to remember which 

chambers are which.  

 

Of the four chambers, the ventricles have to work the hardest and so they 

are the largest and most powerful with the left ventricle being the biggest as 
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it has to pump blood the furthest. As the ventricle contracts to eject blood, it 

is said to be in systole whereas when it relaxes (and refills), it is said to be in 

diastole.  

 

In contrast, the atria never have to pump especially hard as they are only 

pushing blood into the next chamber. Blood enters the atria partly because 

of gravity and partly because of the pressure in the blood vessels; they do not 

have to contract very hard at all and so are considerably smaller and less 

muscular than the ventricles.  

 

Heart control and rhythm  

 

The speed and power of each heart beat is controlled by something called 

the "conductive system". This ensures the chambers contract in a 

synchronised rhythm rather than all four chambers contracting at the same 

time. Your heart’s natural “pacemaker” is a bundle of nerves called the 

"sinoatrial node" (SAN). Along with the atrioventricular node or AV node, your 

heart will speed up when more blood needs to be pumped around the body 

(e.g. during exercise) and slow down when less blood is needed (e.g. while 

you sleep).  

 

The average resting heart rate is 72 beats per minute (bpm), while an 

exercising heart can beat over 200 times per minute. A resting heart rate 

above 100 bpm is called "tachycardia", while a resting heart rate of 60 bpm 

or less is called "bradycardia". Low resting heart rates are generally seen as 

an indicator of good circulatory fitness but this is not always the case; 

unexpected low resting heart rate readings should be investigated.  
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Heart valves  

 

Blood always flows from atrium to ventricle and there are valves that prevent 

the backflow of blood. The valves between the atria and the ventricles are 

called the "atrioventricular valves" (AV).  

 

There are also several other valves in and around the heart. The pulmonary 

valve prevents blood flowing back into the heart from the pulmonary artery, 

while the aortic valve stops blood re-entering the heart from the aorta. Heart 

valves are tricuspid which means they are made up of three sections.  

 

Heart circulation  

 

As previously 

discussed, the two 

sides of the heart 

have different jobs. 

The left side receives 

and pumps 

oxygenated blood 

around the body 

whereas the right side 

receives and pumps 

deoxygenated blood 

back to the lungs. The 

process of returning 

deoxygenated blood 

back to the heart is 

called "venous return". 
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Oxygenated blood is bright red in colour, whereas deoxygenated blood 

tends to have a bluish hue.  

 

1) Air is inhaled and passes through the pharynx, larynx, trachea, primary 

bronchi, bronchioles, and then reaches alveoli where oxygen is 

extracted and diffused into blood via the capillaries. 

 

2) Oxygenated blood enters the left atrium via the pulmonary vein. 

 

3) Oxygenated blood flows from the left atrium to the left ventricle and 

then is pumped from the left ventricle and into the aorta to be 

circulated around the body. This is called "systemic circulation". 

 

4) The oxygen is used by the cells, organs and systems of the body and 

carbon dioxide is produced. 

 

5) Deoxygenated (CO2 rich) blood is then directed back to the heart via 

the superior and inferior vena cava where is enters the right atrium and 

is pumped into the right ventricle. 

 

6) From the right ventricle, the deoxygenated blood is pumped into the 

pulmonary artery and sent back to the lungs where its payload of CO2 

diffuses into the alveoli via the capillaries for exhalation and blood is 

then re-oxygenated. This is called "pulmonary circulation". 

 

Blood vessels  

 

Blood vessels are hollow tubes made from smooth muscle whose function is 

to transport blood around the body. Although there are different types of 

blood vessel, it is important to always remember that they all form a closed, 



 

 

64 

 

continuous loop and each blood vessel splits to form another type of blood 

vessel or joins to another blood vessel.   

 

There are three main types of blood vessels: 

 

 Arteries  

 Veins  

 Capillaries  

 

There are also two sub-categories of blood vessel: 

 

 Arterioles – small arteries  

 Venules – small veins  

 

 

 

  



 

 

 

65 

Peristalsis 

 

Made from smooth muscular tubes, all blood vessels can contract. When 

they contract, they squeeze inward. This helps push the blood they contain 

along their length. This is called "peristalsis". To understand peristalsis, imagine 

a snake swallowing an egg: the walls of the snake’s digestive tract push 

inward and, using a wave-like motion, push the egg down the length of the 

snake’s body.   

 

Arteries  

 

Thick and muscular, arteries are under tremendous pressure and their physical 

characteristics reflect this. They always carry blood away from the heart, 

hence the high pressure within them. The largest artery in the body is the 

aorta. They are elastic so they can expand as the heart beats. If you place 

your fingertips on your radial artery, just below your thumb on the side of your 

wrist, you can feel the artery expand each time your heart beats. This is 

called your "radial pulse".  

 

Veins 

 

Veins take blood back toward your heart. Under considerably less pressure 

than arteries, they are not as thick or as muscular. Because they are under 

less pressure, it is possible that blood could flow backward through a vein. To 

prevent this, veins have one-way valves to ensure blood does not flow back 

from whence it came. These one-way valves sometimes go wrong and blood 

pools within sections of veins. This condition is commonly called "varicose 

veins".  
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Capillaries  

 

One cell thick to allow diffusion, capillaries are semi-permeable to allow 

various substances to pass through them. Capillaries spread through all parts 

of the body so they can deliver or pick up essential substances. There are 

more capillaries than any other type of blood vessel and a high density area 

of capillaries is called a "capillary bed". Exercise can cause an increase in the 

number of capillaries. This is called "capillarisation".  

 

Venous return 

 

The flow of blood back to the heart via veins (often against gravity) is called 

"venous return". The pressure in the veins is relatively low, so several 

mechanisms combine to ensure that blood circulates in a timely fashion. 

These mechanisms are: 

 

 Peristalsis – the smooth muscular walls of the 

veins contract to push blood upward and 

against gravity   

 Skeletal muscle pump – as skeletal muscles 

contract, they push against the walls of the 

veins which in turn pushes the blood through 

them. 

 One-way valves – to prevent the back flow of 

blood and aid venous return, veins have 

valves which prevent blood from flowing the 

wrong way or from “pooling” in one area. 

 Right atrium – as the right atrium refills, it 

creates a slight vacuum effect and pulls 
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blood into it. 

 Diaphragm – as it relaxes and returns to its slightly domed position, the 

diaphragm creates a vacuum in the abdominal cavity which helps 

draw blood upward. 

 Gravity – blood from above the heart flows downward to the right 

atrium via the superior vena cava and is aided by gravity. 

 

Control of blood flow 

 

While every part of your body needs oxygen and therefore blood, some 

areas need more than others at certain times. For example, if you eat a large 

meal, your digestive system requires a lot of blood and if you exercise, your 

working muscles and heart/lungs require a great deal of blood.  

 

To ensure there is enough blood in the areas most in need, your body restricts 

blood flow to one area and increases it to another using vasoconstriction 

and vasodilation. This basically means blood vessels are narrowed or 

widened respectively and on demand.  

 

This vasoconstriction and vasodilation is why it is never a good idea to 

exercise after a heavy meal and why your muscles can look “pumped up” 

after a workout. Both vasoconstriction and vasodilation are possible because 

blood vessels are made from smooth muscular tubes that can contract or 

relax as required.  

 

Blood pressure  

 

The circulatory system is a closed system. Therefore, as blood enters one area 

of the body, the same quantity of blood will be leaving another.  
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Oxygenated blood: Lungs -> pulmonary vein -> heart -> aorta -> arteries -> 

arterioles -> capillaries  

 

Deoxygenated blood: Capillaries -> venules -> veins -> vena cava -> heart -> 

pulmonary artery -> lungs  

 

This means that there is pressure within the blood vessels and that pressure 

varies constantly. While some variance is normal and necessary, blood 

pressure can become too high or too low. The standard definition of blood 

pressure is “the measure of the force that blood exerts against the walls of the 

arteries”.  

 

There are two measurements associated with blood pressure; systolic and 

diastolic.  

 

Systolic blood pressure is the pressure within the arterial system when the 

heart beats.  

 

Diastolic blood pressure is the pressure in the arterial system when the heart is 

refilling.  

 

Subsequently, if you get your blood pressure checked, you will receive two 

readings – a higher reading (your systolic blood pressure) and a lower 

reading (your diastolic blood pressure). Blood pressure is normally expressed 

as one figure over another e.g. 130 over 70.  

 

Blood pressure is measured in millimetres of mercury or mmHg. This unit of 

measure reflects the use of devices called mercurial sphygmomanometers, 

which measured blood pressure against a vertical scale and how high a 
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column of mercury moved during the test. Mercurial sphygmomanometers 

are no longer widely used, but the same unit of measure still is.  

 

Blood pressure readings  

 

The optimal blood pressure reading is deemed to be 120mmHg systolic and 

80mmHg diastolic. Blood pressure readings of 120/80 mmHg are linked to 

lower incidences of cardiovascular disease. High blood pressure readings are 

described as hypertension while low readings are described as hypotension.  

Blood pressure is the result of several factors and changes to any of these 

factors can cause blood pressure to rise or fall accordingly. The three 

determinants are: 

 

1. Cardiac output  

2. Peripheral resistance  

3. Blood volume  

 

Therefore, blood pressure = cardiac output x peripheral resistance + blood 

volume 

 

Cardiac output 

 

Cardiac output is the amount of blood pumped by the heart in a minute. The 

higher cardiac output is, the higher blood pressure will be. Cardiac output 

increases any time the heart beats harder or faster.  

 

Peripheral resistance 

 

Peripheral resistance is the resistance to the flow of blood through the blood 

vessels. Peripheral resistance can be affected by blood vessel dilation or 
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constriction and may increase if arteries are blocked by atherosclerotic 

plaque. 

 

Blood volume 

 

Changes in blood volume can affect blood pressure readings. An injury 

resulting in blood loss would cause a drop in blood pressure, whereas severe 

kidney problems or a diet high in sodium could lead to water retention and 

the corresponding increase in plasma levels would result in an increase in 

blood pressure.  

 

Blood pressure categories 

  

Category Systolic mmHg Diastolic mmHg 

Low (hypotension) <100 <60 

Optimal <120 <80 

Normal <130 <85 

High normal 130-139 85-89 

Stage 1 hypertension 140-159 90-99 

Stage 2 hypertension 160-179 100-109 

Stage 3 hypertension >180 >110 

 

Effects of exercise on blood pressure – short term  

 

As cardiac output increases with exercise, most forms of exercise will cause 

systolic blood pressure to increase. This response is linear and an increase in 

exercise intensity will cause a similar increase in blood pressure. This is not 

normally of any concern for healthy individuals as blood pressure should 
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return to normal once cardiac output returns to normal. Cardiac output has 

the greatest effect on systolic blood pressure.  

 

Diastolic blood pressure normally remains relatively unchanged or may even 

fall slightly when performing low to moderate intensity aerobic exercise.  

However, heavy weight training, especially isometric contractions or where 

the breath is held to increase intra-abdominal pressure using the Valsalva 

manoeuvre (exhaling against a closed epiglottis) can increase diastolic 

blood pressure in the short term. Again, in healthy individuals, blood pressure 

should normalise on cessation of exercise.  

 

If an exerciser is hypertensive, care should be taken not to exasperate their 

health issues by straining so hard that diastolic blood pressure rises 

excessively. This means that hypertensive exercisers should avoid holding their 

breath and should not exceed their limits when exercising. It is also 

recommended that hypertensive follow a circuit weight training program 

rather than use the more traditional multi-set system and avoid overhead and 

declined exercises.  

 

Effects of exercise on blood pressure – long term 

 

Low to moderate intensity aerobic exercise has been shown to have a 

positive effect on cardiovascular health and can help normalise blood 

pressure in the long term. Regular aerobic exercise can lower systolic and 

diastolic blood pressure by an average of 10mmHg each.  

 

Measures associated with circulatory function  

 

There are several important measures associated with the circulatory system 

The main measures are:  
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 Heart rate (HR) – the number of heart beats per minute 

 Stroke volume (SV) – the amount of blood pumped in one beat 

 Cardiac output (CO) – the total amount of blood pumped through the 

heart in one minute 

 

Therefore, cardiac output (CO) - which is measured in millilitres per minute 

(ml/min) - equals heart rate (HR) multiplied by stroke volume (SV) or CO = HR 

x SV. 

 

The effect of exercise on circulatory measures  

 

Exercise effects the function of your heart and blood vessels both acutely (as 

you exercise) and as a result to your body adapting to the exercise 

(chronically). These changes are caused by increased heart size and 

strength, increased blood vessel elasticity and increased blood volume.  

  

Measure Acute Chronic 

Heart rate Increases Decreases 

Stroke volume Increases Increases 

Cardiac output Increases Unchanged 

Systolic blood pressure Increases Normalises 

Diastolic blood 

pressure 

Increases* Normalises 

* Especially due to heavy strength training 
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The energy systems 

 

The human body is, at its most basic level, a machine. Like any machine, it 

needs a supply of energy to work. As a car needs petrol or a light bulb needs 

electricity, your body needs a substance called "adenosine triphosphate" 

(ATP). ATP is the universal fuel for everything that occurs in your body; from 

lifting weights to sleeping, ATP is what powers your body.  

 

ATP is made up of one 

adenosine molecule and 

three phosphate molecules. 

These molecules are held 

together by high energy 

bonds which, when broken, 

release energy for us to use. 

The result of this reaction is 

ADP (adenosine 

diphosphate), energy, and 

a lone molecule of 

phosphate.  

 

We only have a very limited supply of ATP stored in our bodies – about 

enough for 1-2 seconds of activity. However, humans convert food into APT 

to ensure they always have plenty of energy. In addition to food, ATP can be 

manufactured from fat stored around your body and the carbohydrate 

reserves in your muscles and liver called "glycogen".  

 

Food + O2 + digestion = energy (ATP) + muscular contractions + CO2 + H2O + 

heat. 
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Humans use three primary systems for creating ATP or regenerating ADP back 

into ATP for use by the body. There are two anaerobic energy systems that 

operate without oxygen and one that requires an abundance of oxygen. The 

three energy systems are:  

 

1) Creatine phosphate system – also known as the "CP system", "the 

phosphocreatine system" or the "anaerobic lactate system" 

 

2) Lactate system – also known as the "lactic acid system" or the 

"anaerobic glycolysis system" 

 

3) Aerobic system – also known as the "oxidative system" 

 

While it is certainly easier to learn about and discuss each system in isolation, 

the reality is that all three systems work together. However, the speed at 

which ATP is being used and needs to be produced dictates which system is 

doing the majority of the work. Therefore, they key phrase when discussing 

the role of energy systems in a particular activity is “predominately” i.e.: 

  

 A tennis serve predominately uses the creatine phosphate system.  

 A 400-meter sprint predominately uses the lactate system. 

 A moderate one-hour group exercise class predominately uses the 

aerobic system. 
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The creatine phosphate (CP) system  

 

The creatine phosphate system uses stored chemical energy to produce ATP 

and does not require oxygen or food. This makes it an anaerobic energy 

system. In your muscles, you have a very limited supply of ATP waiting to be 

used. Once this is depleted, the creatine phosphate system quickly 

regenerates the resulting ADP back into ATP so more energy is available. This 

is achieved by creatine phosphate “giving” its phosphate molecule to the 

ADP to turn it back into ATP. This is a rapid chemical reaction and can only be 

sustained for around 10-seconds because stores of creatine phosphate are 

also limited.  

 

Activities reliant the creatine phosphate system include short sprints, jumping, 

lifting heavy weights for low repetitions and any other intense, brief activities. 

The creatine phosphate system is most active during activities involving 

maximal volitional effort.  

 

Because activities involving the creatine phosphate system are so brief, 

despite the intensity, they have minimal impact on the cardiorespiratory 

system. Thus while effort is high, respiration and heart rate may remain 

relatively unchanged. How high would your heart rate be after a single 

maximum effort long jump? The creatine phosphate system take between 

30-seconds to five-minutes to fully recover and repeating the activity before 

full recovery will a) reduce performance and b) push you more toward the 

lactate system.  

 

Lactate system 

 

The lactate system is the second anaerobic energy system and produces ATP 

from the incomplete breakdown of glucose in an oxygen-free environment. It 



 

 

76 

 

is therefore also commonly known as the "anaerobic glycolysis system". The 

lactate system provides energy when a) the activity in question exceeds the 

capacity of the creatine phosphate system, or b) the activity in question 

exceeds the capacity of the aerobic system.  

 

Glucose is constantly being converted into ATP within your body by cells 

called mitochondria. The incomplete breakdown and conversion of glucose 

to ATP results in the formation of a by-product: lactic acid.  

 

At low levels of intensity, lactic acid levels are low and any accumulation is 

easily removed.  

 

However, as the level of activity intensity rises, lactic acid production can 

exceed the body’s ability to remove it. This is a problem. The accumulation of 

lactic acid above the body’s ability to disperse it will ultimately necessitate 

the reduction or cessation of activity. 

 

This phenomenon is known as the "onset of blood lactic acid" (OBLA) and is 

characterised by some or all of the following: 

 

 Burning sensation in the working muscles 

 Rapid heart and breathing rate as the body strives to disperse the 

lactic acid with oxygen 

 Loss of coordination and, ultimately, the need to stop or reduce 

exercise intensity.  

 

The lactate system is active in activities such as longer sprints lasting 30-

seconds or more, boxing, start-stop sports such as soccer and rugby and 

when short but intense activities lasting 30-seconds to 3-minutes are 

performed.  
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Interval training, i.e. periods of high intensity work alternated with periods of 

rest, can help improve the ability to tolerate and subsequently deal with 

OBLA more effectively and efficiently.  

 

The lactate system takes 20 minutes to two-hours to fully break down 

accumulated lactic acid. However, it only takes between one to three 

minutes for lactic acid levels to fall sufficiently for activity to resume.  

 

Aerobic system  

 

Meaning “with oxygen”, the aerobic or oxidative system produces ATP from 

the complete breakdown of carbohydrate and fat. The lower the intensity, 

the more fat is used and the higher the intensity, the more carbohydrate is 

used. Because both fat and carbohydrate are “burnt” to produce ATP, it is 

often said that fat burns in the flame of carbohydrate.  

 

The aerobic system can only provide meaningful amounts of ATP when 

oxygen is abundant i.e. at low to moderate levels of intensity, such as while at 

rest or while walking or jogging.  

 

Unlike the lactate system, the aerobic system produces no fatiguing waste 

products. Although lactic acid is produced, the amounts are very small and 

are easily dispersed. However, the breakdown of fats and carbohydrates in 

an oxygen-rich environment does produce the following: 

  

 Carbon dioxide 

 Water 

 Heat 
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Different fuel sources produce differing amounts of energy. The complete 

breakdown of one carbohydrate-derived glucose molecule yields 262 kcal 

(thousandth of a calorie), while the complete breakdown of one fat-derived 

molecule of fatty acid will yield 3360 kcals. However, despite fat providing 

much more energy per molecule, carbohydrate is the preferred source of 

ATP in the body because it is released quicker.  

 

All ATP, irrespective of which of the three energy systems is responsible, is 

produced in cells called "mitochondria". Aerobic energy production occurs in 

the organelles of the mitochondria, while anaerobic energy production 

occurs in the cytoplasm surrounding the mitochondria. Mitochondria are best 

thought of as cellular power stations. The greater the number of mitochondria 

present, the higher the potential for energy production.  

 

Oxygen uptake 

 

During aerobic activity and the recovery from anaerobic activity, the cells of 

the body require oxygen. The aerobic system is essentially the “go to” energy 

system as once anaerobic activity has stopped, the aerobic system is always 

the system to which your body returns. The use of oxygen by the cells is called 

"oxygen (or O2) uptake" or "oxygen consumption".  

 

At rest, oxygen consumption is approximately 3.5 millilitres per kilogram of 

bodyweight per minute (ml/kg/min). This value is also known as one 

"metabolic equivalent" or one MET for short. As activity intensity increases, so 

too does oxygen uptake. This is also mirrored by an increase in heart and 

breathing rate.  

 

The maximum amount of oxygen that a person can take in, transport and 

utilise during exercise is called the "VO2 max". It is commonly used to measure 
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an exerciser’s fitness level as well as predict their performance. The greater 

the potential for oxygen uptake, the higher the VO2 max, the higher the 

fitness level of the test subject would be.  

 

However, the person with the highest VO2 max score may not necessarily be 

the winner of an event or race. This is because other factors such as strategy, 

lactic acid tolerance, mental toughness, recovery, nutritional status and 

motivational state all play a part in physical performance.  

 

Adaptations to aerobic exercise  

 

There are several adaptations that occur as a result of aerobic exercise 

performed at the appropriate intensity:  

 

1) Increased number of red blood cells. This allows for easier 

transportation of oxygen to and removal of carbon dioxide from the 

muscles. 

 

2) Increased lung efficiency so that greater amounts of oxygen can be 

diffused into the blood and greater amounts of carbon dioxide can be 

removed. 

 

3) Increased capillarisation at the muscles so that greater amounts of 

oxygen can be supplied to the working muscles.  
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Energy system summary 

 

Energy pathways 

 CP system Lactate system Aerobic system 

Aerobic/anaerobic Anaerobic Anaerobic  Aerobic  

Energy source Creatine 

phosphate 

Glucose  Glucose and fat 

Quantity of ATP 

produced  

Very limited  Somewhat 

limited  

Unlimited  

By-product/waste 

product  

None  Lactic acid  CO2, H2O & 

heat 

Duration  1-10 seconds 30-seconds to  

3-minutes 

Long duration  

Intensity  95-100% max. 

effort 

60-95% max. 

effort 

<60% max. effort 

Recovery  30-seconds to 5-

minutes 

20-minutes to  

2-hours 

Sufficient time to 

eat and drink  

Dominant muscle 

fibre type 

Type 2b Type 2a Type 1 

 

The energy continuum  

 

While it should be remembered that at no point do we use one of the three 

energy systems in isolation, it is possible to identify which system is most 

dominant in any given activity. This is useful when designing sports-specific 

exercise programs for athletes.  
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Unit 2 

 

Supporting your client during exercise and physical activity  

 

By the end of this unit, you will: 

 

 Understand how to form effective professional relationships with clients, 

colleagues and other professionals  

 Be able to set goals for your client to encourage exercise adherence  

 Know how to address barriers to exercise  

 Be able to provide ongoing support, customer care and services to the 

client 
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Forming effective working relationships with clients  

 

To be successful, an instructor must know how to support clients taking part in 

a program of exercise or physical activity. Being an effective communicator 

and implementing exercise adherence strategies are all part of forming a 

good working relationship. Both the instructor and the client will benefit from 

an effective working relationship.  

 

During their career, an instructor will form relationships with a wide range of 

long term and occasional clients, work colleagues, instructors, supervisors and 

managers and professionals from other fields. 

 

Developing and maintaining effective working relationships with all of the 

above is important to establish professionalism and maintain and improve the 

reputation of the organisation the instructor represents while helping to 

generate repeat business.  

 

Developing a professional relationship with a client 

 

Every relationship is different and it is important to realise that what makes for 

a good relationship with one client may not transfer effectively to another. 

Different personalities respond in different ways to things like motivational 

strategies, instruction, criticism and forms of communication. Where one 

client may respond well to a firm “tough love” approach, another client may 

prefer a more nurturing environment.  

 

That said, all relationships will flourish if they contain the following 

characteristics: 
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 Mutual respect  

 Trust  

 Good communication 

 Rapport  

 Feelings of safety and security  

 High ethical standards  

 

Developing and maintaining relationships 

 

Good relationships do not happen by accident and often require a lot of 

work. The three main aspects of developing and maintaining good 

relationships are: 

 

1. Communicating clearly and effectively  

2. Good personal conduct  

3. Respect of personal barriers and boundaries  

 

1. Communicating clearly and effectively 

 

Communication is a key skill that all instructors need to master. During any 

working day, an instructor can expect to communicate with a host of people 

regarding any number of subjects and he will be judged on his ability to 

communicate effectively. There are several aspects to consider if 

communication is going to be effective:  

 

Listening 

 

Effective communicators must be good listeners. Listening is a skill and while 

most people can hear, not everybody listens! Instructors should engage in 

“active listening”. This means not only hearing but also looking for the 



 

 

84 

 

meaning behind the words being spoken so the message can be clearly 

understood.  

 

Active listening should also be accompanied by good observation since 

much of the information we communicate is non-verbal. In the gym 

environment, this means watching exercise technique, facial expressions, 

paying attention to the tone of voice, observing posture and maintaining an 

appropriate level of eye contact. As gyms can be noisy places, these non-

verbal forms of communication are even more important. Non-verbal 

communication is often considered uncensored which means an observant 

instructor can obtain valuable information about a client that exceeds the 

words they are hearing.  

 

Building rapport  

 

People like people that are like themselves. That tongue-twister helps explain 

the importance of building rapport with a client. Building rapport will make 

communication much easier as both parties will be more engaged and 

attentive. To build rapport, consider the following:  

 

Body language – body language should communicate attention and interest 

and not boredom or lethargy. For example, an instructor should maintain 

appropriate amounts of eye contact, use nods and gestures to show 

understanding, lean toward a client to show attentiveness while all the time 

respecting and maintaining an appropriate distance so as not to invade the 

client’s personal space. Crossed arms, slouching, looking away and not 

making eye contact are all examples of poor body language.  

 

Show empathy – empathy should not be confused with sympathy; where 

sympathy means feeling sorry for someone, empathy means seeing 
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something from someone else’s perspective or point of view. Empathy will 

make it easier to make sense of what the client is saying and make the 

relationship more positive and supportive.  

 

Be accepting – it is important not to judge a client’s point of view. Instead, 

their point of view should be accepted even if you do not agree with it. Being 

judgemental will only place a strain on the working relationship.  

 

Provide support – an instructor should show a willingness to help the client 

achieve their goals by offering praise and support. This will help the client feel 

as though they are not “going it alone”. Ideally, the client and instructor 

should feel they are part of a team, both of whom have the same goals.  

 

Facilitating responses  

 

In order to get the most out of communicating with clients, an instructor will 

sometimes need to facilitate responses. This basically means encouraging a 

client to share information pertinent to their goals and lifestyles by using 

specific communications strategies. 

 

Paraphrasing and summing up – this means using your own words to repeat 

what the client has said. This shows understanding and also gives the 

opportunity for clarification. Summarising salient points is another way of 

showing understanding. The client should then be given the opportunity to 

agree or disagree with the information being summarised.  

 

Clarifying – rather than simply assume they have understood, instructors 

should clarify the information they receive from the client and also check if 

the client needs clarification of anything said by the instructor. For example, if 
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the instructor tells their client to “maintain neutral spine”, does the client know 

what this means or does the instructor need to clarify?  

 

Silence – not saying anything puts the onus for communication on the client. 

This is especially useful when asking questions. Additionally, silence gives the 

client an opportunity to speak, ask questions or express concerns – something 

they cannot do if they are not given the opportunity to speak. The expression 

“We have two ears and one mouth so we can listen twice as much as we 

speak” is especially relevant to fitness instructors.  

 

Explaining the reasons behind questions – when discussing sensitive issues, 

instructors should always be prepared to explain their line of questioning. If 

you are unable to justify your question, you probably should not be asking it.  

 

However, instructors should avoid: 

 

Using jargon – the fitness industry is littered with jargon, slang and 

abbreviations which mean very little to non-instructors, especially beginner 

clients. Avoid using terms that the client will be unfamiliar with so as not to 

exclude them in any way. They may not feel comfortable asking for an 

explanation.  

 

Jumping to conclusions – while it is tempting to make deductions based on 

incomplete information, it is never a good idea to “jump the gun” and give 

information or advice until all the facts have been revealed. Avoid making 

assumptions and, instead, get all the relevant information before acting.  

 

Giving input that exceeds their level of qualification – because of health and 

safety, ethics, and the code of professional conduct, it is essential that 

instructors do not exceed their level of qualification. For example, a fitness 
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instructor – no matter how well-meaning – is not qualified to give advice on 

the management of medical conditions. Doing so would be unethical and 

could harm the instructor’s and the organisation’s reputation and even harm 

the client.  

 

2. Good personal conduct 

 

Good personal conduct covers several concepts and means different things 

to different people. At the root of personal conduct is the concept of 

behaving in a way that will not bring the instructor or the organisation into 

disrepute or, in other words, behaving unprofessionally.  

 

Professional appearance – the clothes you wear and your personal grooming 

should be consistent with the image you want to portray or that of the 

organisation. A professional appearance presents a professional first 

impression and includes things like wearing a uniform, making sure the 

uniform is clean and pressed, wearing a name badge and otherwise being 

clean and tidy.  

 

Punctuality – turning up on time is a sign of professionalism and shows that 

you care enough to make an effort. Lack of punctuality suggests you believe 

your time is more important than the people waiting for you. Lateness looks 

bad on behalf of the instructor and organisation. Strategies should be 

developed to ensure punctuality, such as getting up earlier or catching an 

earlier bus.  

 

Integrity – having good integrity means having and living by a high moral 

code, being honest and reliable. People of good integrity are trustworthy, 

law-abiding and professional. Dishonesty, gossiping, treating people 
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differently because of their race or beliefs are all examples of behaviour that 

lack integrity.  

 

Walking the walk – while instructors do not have to be champion athletes or 

fitness models, they should at least practice what they preach if they are to 

be taken seriously. That means they should exercise regularly and follow a 

healthy diet if for no other reason than it makes it easier to empathise with 

clients.  

 

3. Respect of personal barriers and boundaries 

 

Relationships exist within a framework of boundaries that both parties must 

respect. While legal boundaries and the rules of sport are clear cut, 

relationship boundaries are harder to discern.  

 

Having boundaries within the role of a fitness instructor include know when 

touching is justified (i.e. when spotting), not discussing things that are outside 

of the instructors professional remit (i.e. the client’s personal life) and not 

making unwanted sexual advances or any other behaviour that either party 

finds uncomfortable or upsetting.  

 

Situations that may violate boundaries include giving a client a hug when 

they meet a fitness goal or accepting a gift from a client.  

 

When considering professional boundaries, an instructor should use the 

following phrases: 

 

 A professional fitness instructor always… 

 A professional fitness instructor never… 

 The limits of a professional fitness instructor’s role is determined by… 
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 When working with a client, it is a professional fitness instructor’s 

business to… 

 When working with a client, it is a professional fitness instructor’s 

business not too… 

 Good rules for a professional fitness instructor to follow to ensure they 

do not allow clients to step over professional barriers are… 

 

Create your own code of conduct by completing these phrases.  

 

Instructional skills 

 

While fitness instruction is a rewarding and enjoyable job, instructors can 

make a much greater impact and form more lasting, positive relationships if 

they hone their instructional skills. Instructional skills include knowledge of all 

things pertaining to fitness and exercise within the confines of their level of 

qualification, as well as several other factors. Like knowledge can be gained, 

these other skills can also be practiced and developed.  

 

Be professional – by adopting high standards in conduct and ethics, an 

instructor will enhance his professional standing and reputation and that of 

the organisation he represents. 

 

Be patient – working with beginners and those less skilled requires patience as 

progress can be slow. Impatience can be off-putting for a client. 

 

Be compassionate – understand a client’s needs, wants and expectations. 

 

Be sensitive – understand that others have a valid point of view and opinions 

and preferences that should be respected. 
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Be punctual – frequent lateness does nothing to enhance professionalism 

and shows a distinct “don’t care” attitude. 

 

Be honest – not telling the truth is an unacceptable aspect of any code of 

professional practice. 

 

Be reliable – make sure that all commitments are met. 

 

Be enthusiastic – it might be your fifth session of the day but clients still need 

to feel motivated. Enthusiasm is contagious but so too is lethargy. 

 

Have a sense of humour – have fun while doing your job; maintaining a light-

hearted approach will often achieve the best results but make sure that 

professionalism is always maintained. 

 

Be motivational – never fail to provide encouragement and positive 

feedback. 

 

Be approachable – customers who are all potential clients should feel 

comfortable coming to you to ask questions. 

 

Be self-confident – good leaders and teachers are always self-confident, 

something that develops over time. Do not be over-confident though as that 

can turn many people off. 

 

Maintain client confidentiality – never discuss the personal details of your 

clients with third parties unless you have the express permission of the client, 

preferably in writing. 
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Develop good communication skills – without good communication skills, you 

will be unable to effectively instruct or build solid working relationships with 

clients and colleagues. 

 

Be organised – plan exercise sessions in advance, keep a day-to-day diary, 

arrive early to set up, prepare your uniform the night before... being 

organised means thinking ahead. 

 

Become a role model – practice what you preach if you want to be seen as 

a professional and so clients are comfortable looking to you for guidance. 

 

Be adaptable – while being organised is essential, even the best plans can go 

awry. Develop plans and systems so you are always prepared for the 

unexpected, e.g. have alternative exercises is mind in case the gym is very 

busy. 

 

Be empowering – educate your clients so they can become self-sufficient if 

they want to. 

 

Ethics  

 

A code of ethics is designed to ensure that no harm is done to a client. Harm 

can be both physical or emotional. This means that a code of ethics governs 

professional behaviour and ensures high standards are set and met for all 

aspects of a professional’s responsibilities.  

 

Codes of ethics guide professionals in their day-to-day work and help them 

make the right decisions. Breaking these codes will result in a disciplinary 

measure being taken against said professional. A professional breaking the 
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code of ethics of his or her organisation can expect a reprimand or even 

dismissal even if no laws have been broken.  

 

Most ethical codes can be summarised by nine primary principles: 

  

 Professionals will cause no harm to clients 

 Clients have the right to choose their own direction 

 Professionals should be faithful to their clients, their profession, their 

organisation and themselves  

 Professionals should be fair and just to all clients and be non-

discriminatory in all their actions  

 Professionals should promote their client’s welfare and be of benefit to 

them 

 Professionals should treat all clients with fairness, dignity and respect 

 Professionals should maintain clear and unwavering professional 

boundaries 

 

The Register of Exercise Professionals (REPS) states that: 

 

“Exercise professionals will be respectful of their customers and their rights as 

individuals”.  

 

Adhering to this principle means instructors must: 

 

 Respect individual differences and diversity  

 Challenge discrimination and unfairness 

 Practice discretion when dealing with confidential client information  

 

In summary, when dealing with clients, a professional instructor should treat all 

clients and customers equally, fairly and with the highest standard of 
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customer care. This is irrespective of race, colour, religion, age, nationality, 

ethnic origin, educational achievement, sex or sexual orientation, marital or 

parental status, disability, political views or socio-economic class.  

 

Doing so ensures the instructor and organisation is operating within the legal 

framework of the Sex Discrimination Act of 1975, the Race Relations Act of 

1976 and amendment of 2000, the Disability Discrimination Act of 1995, the 

Sexual Orientation Regulations of 2003 and the Religion or Belief Regulations 

of 2003.  
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Supporting clients to adhere to exercise/physical activity  

 

While a not insignificant percentage of the exercising population is self-

motivated, a large number of people find maintaining or even starting a 

program of exercise or physical activity difficult. Established exercisers can 

also suffer periods of low motivation and may drop out of exercise.  

 

Adhering or sticking with an exercise program can be challenging. However, 

it is important to understand that fitness instructors can and must support their 

clients so they maintain their fitness regime.  

 

Developing change 

 

For many exercisers, enthusiasm is highest when starting a new fitness routine 

or regime; the novelty aspect of going to the gym or starting a new exercise 

class is all the stimulus they need. However, as time passes and the novelty 

effect wears off, self-motivation can wane.  

 

Self-motivation can come from several sources: 

  

 Persuasion by respected authority e.g. directed to exercise by doctor  

 Observation of others e.g. seeing positive changes in an exercising 

spouse 

 Physiological feedback e.g. clothes feel tight, unflattering photos, feel 

unfit 

 Successful performance e.g. seeing weight loss goals realised 

 Enjoyment e.g. the feelings of wellbeing associated with exercise 
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People with low levels of self-motivation will often seek guidance from fitness 

instructors and personal trainers. However, it is important that clients also take 

personal responsibility for their own fitness and motivation.  

 

While skilled fitness professionals can develop effective training strategies and 

give good dietary advice, the client has to put this information into action. 

This cannot just be for the two or three hours they spend with the instructor, 

but for days, weeks, months and years.  

 

If the client is overly reliant on the instructor, they are much less likely to 

develop independence and adhere to the exercise program. They may 

even blame the instructor for lack of progress when, in fact, it is their own lack 

of personal responsibility that is the issue.  

 

For example, the best workout in the world will be ineffective if the client does 

not get enough sleep, is under too much stress, participates frequently in 

activities outside of the gym that are counter-productive to the goals or eats 

too much junk food. However, despite a lack of personal responsibility, the 

instructor may be the one who is blamed for the lack of progress.  

 

Ultimately, an instructor can only show a client the way; the client has to do 

the work and decide to change.  

 

The stage of change model 

 

Making the move from non-exerciser to self-motivated exerciser can be 

challenging, as can any significant change in behaviour. The stage of 

change model illustrates the process a person goes through when looking to 

modify their current behaviour or adopt new behaviours. It is important that 
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an instructor can identify which stage of change their client is in so they can 

provide the right level of support at the right time.  

 

Pre-contemplation 

 

This stage describes a client who is not actively thinking about making a 

change i.e. they have no meaningful thoughts about starting an exercise 

program or changing their diet. At this juncture, an instructor should be 

prepared to provide educational information on the benefits of exercise and 

a healthy diet and answer any questions that may arise. The instructor should 

also be a suitable role model.  

 

Contemplation 

 

This stage describes when an individual gives serious consideration to starting 

an exercise program or diet in the next six-months but who is currently 

inactive. At this stage, an instructor should help the client identify suitable 

goals, activity options and try to stimulate interest to encourage the client to 

make a start. During this stage, clients usually know exercise is “good for 

them” or that they “need to lose weight” but are often unsure how to move 

forward.  

 

Preparation 

 

During this stage, plans are made to facilitate change e.g. checking out 

gyms in the local area, joining a gym, buying new workout clothing, writing 

shopping lists for healthy, nutritious food or booking an appointment with a 

personal trainer. At this stage of change, an instructor should give more 

advice on the options available and work to keep the client enthused.  
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Action 

 

This stage describes a client who is actively involved in exercise. After a few 

weeks they will start to see changes in their fitness, performance and/or 

appearance. However, after these initial changes, they may reach a 

plateau. At this stage, because of the novelty factor, motivational levels are 

normally very high but the “exercise habit” may yet to have become firmly 

established. It is important an instructor not only focuses on results at this 

stage of change but also client enjoyment.  

 

Maintenance  

 

An instructor’s job at this stage is to maintain client enthusiasm by reinforcing 

goals and monitoring exercise adherence. The instructor may also use one or 

several motivational strategies, such as fitness diaries and progress checks. It 

is during this stage that a client may drop out of exercise as self-motivation 

can be difficult to maintain.  

 

Relapse 

 

Hopefully, most exercisers will remain in the “maintenance” stage but some 

will drop out of exercise and revert to their previously inactive lifestyle. At this 

juncture, an instructor must be supportive, non-judgemental and also 

investigate the cause of the relapse. A relapse can be temporary (i.e. a few 

days or weeks of missed exercise) or permanent. The instructor should offer 

encouragement to the client to get back into exercise while avoiding the 

cause of the relapse.  
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Reasons for exercising  

 

People exercise for a wide variety of reasons. Knowing why your client is 

exercising means that an instructor will a) be able to design an appropriate 

program of exercise and b) know what makes the client “tick” - information 

that can be used in maintaining motivational levels.  

 

Examples of why people exercise include:  

 

Enjoyment – some people simply enjoy exercise. Exercise results in an increase 

in endorphin production. Endorphins are the body’s natural feel-good 

hormone. People with otherwise sedentary jobs often enjoy the opportunity 

to be physically active.  

 

Health and wellbeing – more and more people are becoming aware of the 

health benefits of exercise and that exercising can help ward off many of the 

medical conditions associated with modern living. People who exercise also 

tend to have more energy and, in the case of older people, retain or regain 

strength, balance, coordination, mobility and fitness.  

 

Appearance – gaining muscle, increasing muscle tone, improving posture, 

improving body composition: many people exercise specifically to look 

better. Improved appearance is frequently linked to improved self-image 

and better self-esteem.  

 

Weight control – with a very large and ever-growing percentage of the 

population overweight or even obese, many people exercise to lose weight 

or to prevent weight gain.  
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Social/fashion status – some people exercise simply because “it’s the in-thing 

to do”. It may be a social status to work with a particular trainer, follow a 

certain workout, play a certain sport or be a member of a specific fitness 

club.  

 

Rehabilitation – following an illness or injury, exercise can help restore full 

fitness and is normally an important part of the recovery process e.g. after a 

back injury. Once the rehabilitation process is complete, some participants 

may continue with their exercise programme to prevent a recurrence of the 

initial medical issue.  

 

General fitness – some people take up exercise simply because they want to 

develop a basic level of strength, cardiovascular endurance and flexibility or 

to lose some fat. Other than “looking better and feeling fit”, they have no 

specific fitness or performance goals.  

 

Improved sports performance – anyone involved in sport will probably 

engage in a fitness routine designed to improve their sporting performance. 

Any such program must specifically address the demands of the sport.  

 

Personal satisfaction – for many people, the process of exercising and 

reaching fitness goals can be rewarding. They are motivated by personal 

challenges but have no desire to compare their performance to anyone else 

and as such, are not involved in any formal sports.  

 

Job requirement – several forms of employment require a basic, good or 

even advanced level of fitness, including working in the fire service or military 

or working as a manual labourer. Like training for sport, programming must 

specifically address the demands of the job.  
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Why do people drop out of exercise?  

 

Despite their best intentions, a percentage of exercisers all too quickly drop 

out of exercise. In fact, many gyms have large memberships made up from 

paying but inactive members. Go to any gym early in the new year and you 

will see lots of new, enthusiastic members exercising hard. However, revisit 

that same gym three months later and as many as 70% will have become 

inactive.  

 

There are several often-quoted reasons why people drop out of exercise:  

 

 Boredom 

 Lack of improvements 

 Weight loss is slow or plateaus  

 Poor instruction  

 Lack of support 

 Loss of motivation  

 Poor facilities  

 Expense 

 Lack of time  

 Unable to break old, unhealthy habits such as smoking  

 

While all of these reasons are valid, many can be overcome and need not 

be the cause of exercise dropout. A good instructor should, given the 

opportunity, be able to pre-empt or address these and most other reasons for 

exercise dropout.  
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Encouraging exercise adherence through goal setting  

 

One of the most effective tools available for encouraging exercise 

adherence is goal setting. Ideally, goal setting should be used as a 

preventative measure before motivation begins to wane. Goal setting is an 

excellent strategy that helps enhance motivation and adherence by 

establishing targets and then working toward them. Goal setting is used in 

business, in sports, for behavioural change and in exercise and fitness.  

 

Goal setting will:  

 

 Develop persistence – sustain effort until the goal is reached  

 Focus attention – keep the individual's thoughts focused on what is 

trying to be achieved 

 Mobilise effort – direct the intensity of effort toward certain tasks or 

outcomes  

 Promote strategic planning – reaching a goal requires long-term 

planning and organisation 

 

Despite being effective, many people fail to set goals. Reasons for not setting 

goals include:  

 

 Some people do not see the value of goal setting  

 They do not know how to set goals  

 There is a fear of failing to reach goals  

 They do not know what they want to achieve or have so many or such 

lofty goals that they do not know where to start 
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Types of goals  

 

Goal setting can used by captains of industry, captains of sports' teams and 

anyone in between. Goals can be set for business development, self-

improvement, developing relationships, financial matters, career 

development and can be small and easily achievable or as grand as winning 

the next Olympics or launching a new internet company.  

 

Broadly speaking, there are three types of goals:  

 

Process goals – focusing on the actions that an individual must master in 

order to perform well, a process goal could be mastering a specific exercise 

technique, eating breakfast every day or exercising a certain number of 

times per week.  

 

Performance goals – making comparisons with one’s own achievements, 

performance goals are all about setting “personal bests” rather than 

competing against anyone else. An example of a performance goal is losing 

10lbs/4.5kg. Achieving performance goals, unlike outcome goals, are under 

the individual's control.  

 

Outcome goals – where performance goals pit the individual against 

him/herself, an outcome goal is all about doing well in an event or situation 

e.g. winning a race or a competition. Achieving an outcome goal depends 

not only in the efforts of the individual but also the actions of the opposition.  

 

Goal categories  

Goals can be short, medium or long term and very lofty goals should be 

broken down into smaller, medium term, goals so that each small goal acts 

as a stepping stone toward the ultimate long term goal.  
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For example, an athlete with the long term goal of winning the Olympics may 

set the following short/medium term goals:  

 

 Win regional championships  

 Win national championships  

 Win national team selection  

 Win European championships  

 Win World championships  

 Win Olympic selection  

 

Even for recreational exercisers, it is important to set both short and long term 

goals to maximise motivation and exercise adherence.  

 

Goal category Approximate duration  Example 

Short term One day to one month Lose one kilo 

Medium term One to six-months Run 5km non-stop  

Long term Six-months to several years Run a half-marathon  

 

Principles of goal setting  

 

Effective goal setting involves seven main principles: 

 

1) Say what you want, not what you want to avoid – goals should be positive 

rather than negative. For example, rather than say “I won’t get fatter”, 

instead say “I will improve my body fat percentage.” 

 

2) Make goals challenging but realistic – the odds of success should be 

stacked in your favour, so do not set goals that are so lofty it is unlikely you will 
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ever achieve them. In contrast, easy goals are seldom motivating and will 

diminish achievement. 

 

3) Choose goals that are under the individual’s influence – achieving goals 

should not be influenced by the actions or inactions of others except in the 

case of outcome goals where competitive sports are involved. For most 

exercisers, performance goals are best. 

 

4) Measure progress – progress towards achieving goals should always be 

measurable and have a deadline. Open-ended and non-quantifiable goals 

have little value. “I want to lose weight” is not as good a goal as “I want to 

lose five-pounds in four-weeks.”  

 

5) Check resources – make sure that any resources required for reaching 

goals are readily available. Also look for additional resources that may help. 

Examples include exercise equipment, time, books, competent instruction, 

familial support and even motivation.   

 

6) Count the cost – will achieving a goal leave you injured, cost more money 

than you can afford or result in social losses? Is the cost justifiable?  

 

7) Provide rewards – the achievement of goals should be rewarded but avoid 

rewards that involve indulging in the previous bad habits e.g. do not give up 

sweets for a month and then reward yourself with a giant bar of chocolate!  

 

Get SMART!  

 

There are many ways to set goal, but arguably the most effective and widely 

recognised way is to use the acronym SMART.  
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Specific  

Measurable  

Agreed  

Realistic 

Time constrained  

 

Specific Rather than choose vague goals or goals not 

pertaining to fitness, goals should be specific to 

fitness, exercise or nutrition e.g. increase strength, 

lose body fat or improve core stability. 

Measurable Any goals set must be quantifiable i.e. a number 

must be applied to it. Instead of “I want to get fit”, 

a more measurable goal would be “I want to 

increase my VO2 max to 50". 

Agreed Goals should be agreed between the client and 

the instructor. This may require some negotiation 

but the instructor’s experience in achieving goals 

should be considered as part of the goal-setting 

process. 

Realistic Goals should reflect several factors including 

client’s current fitness and motivation level, 

resources available, size of goal and any other 

pertinent information so that the goal is realistic 

and therefore achievable in the proposed 

timeframe. 

Time 

constrained 

Goals must have a deadline. Open-ended goals 

do not drive action and provide no real 

motivation. Deadlines should be achievable but 

also put the client under an appropriate amount 
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of pressure to focus action and promote 

adherence. 

 

A well-thought out goal will always follow these criteria. SMART goals have a 

considerably higher chance of success than non-SMART goals. For example, 

“I want to lose weight” will do very little to enhance exercise adherence and 

motivation. However, “I want to lose 45-lbs/20-kgs in 12-months” is a good 

long term goal.  

 

Additional goal setting factors   

 

Allow the client to set the goals – psychological research tells us that humans 

do not like being told what to do. Clients who set their own goals are much 

more likely to “buy in” than a client who has goals set for them.  

 

Instructors may need to facilitate goal setting – clients with vague or 

unformed goals may need guidance from an instructor to form SMART goals. 

For example, if a client states they want to get fitter, the instructor could ask 

“What do you want to be fit enough to do?” This should elicit a more specific 

response.   

 

Goals should be recorded – write down goals and make sure the client keeps 

a copy. They should revisit this document whenever they need reminding of 

what they are trying to achieve. Putting goals somewhere easily accessible or 

visible can only enhance motivational levels.  

 

Back up goals with imagery – clients should be encouraged to visualise how 

they will look and feel when they reach their goals. Mental imagery makes 

the process much more real. 
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Develop a plan to achieve the goals – exercise programmes, diet and 

lifestyle should all be aligned to the goal being pursued. If the client’s goal is 

to run 10km in 50 minutes, their workouts and diet should match this goal.  

 

Back the plan up with determination – goals will only be achieved if the client 

commits to the plan and is determined. It is not enough to hope for success; 

the client must work hard too. This needs to be explained at the outset to the 

client.  

 

Have a support system in place – to help clients through moments of 

weakness and/or doubt, there should be a support system in place. For 

example, if a client’s goal is giving up smoking but they are tempted to light 

up due to stress, what should they do to avoid reverting to old habits?  

 

Develop and implement an action plan to prevent such incidences.  

 

Keep a diary – clients should record all activities pertaining to their goals, as 

well as any other information that may influence the outcome. This will help 

“keep them honest” and seeing how far they have come can also be very 

motivating.  

 

Use reminders – anything that can be done to help in the achievement of 

goals is useful. Putting up pictures of the ideal self, putting motivational notes 

in a training diary and/or posting progress reports on blogs can all enhance 

motivation and therefore progress. However, some of these methods will only 

work for a short period as clients soon learn to ignore things they see over and 

over again.  
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Reviewing and revising goals  

 

Setting goals is of limited use if progress is not reviewed and goals are not 

periodically revised. This means that any SMART goals set must be followed 

up. This can be done informally during a scheduled exercise session or at a 

specific review appointment.  

 

Lack of progress should be acknowledged and investigated and goals or 

workout/diet plans adjusted as necessary.  

 

If the goal has been met, a different or loftier goal should be set; just because 

a client has reached their goal does not mean they can sit on their laurels! 

Goal setting can and should be a never-ending process designed to 

maximise results and promote exercise adherence.  

 

Goal setting conclusion  

 

SMART is not the only way to set goals but it provides much needed structure 

to what can otherwise be a very imprecise process. SMART provides a good 

framework for goal setting but do not be afraid to adapt it to suit your needs 

and those of your client. Goal setting WILL enhance motivation, which is an 

aid to encouraging exercise adherence and is a powerful tool that benefits 

both the instructor and the client.  

 

Task 

 

The best way to understand goal setting is to set lots of goals. Therefore, with 

the help and guidance of your tutor, use the acronym SMART and set yourself 

an exercise goal and a career goal.  
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 Exercise goal Career goal 

S  
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T  

 

 

 

 

 

 

 

 

Addressing barriers to exercise/physical activity  

 

The benefits of exercise and following a balanced nutritional plan are widely 

known. Yet a large percentage of people do not exercise regularly if at all, or 

do not follow a healthy diet. In order to effect a change, barriers to 

participation need to be overcome. This is something an instructor can help 

with.  

 

Barriers to participation 

 

Barriers to participation can be physical or psychological, but very few 

barriers are insurmountable. Identifying and removing barriers can help the 

client “take the brakes off” and start a program of exercise or physical 

activity, make changes to their diet or otherwise make positive changes to 

their current, unhealthy, lifestyle.  

 

Commonly-cited barriers include:  

 

1. Physical barriers  

Physical barriers include a perceived lack of fitness, illnesses and injuries. 

Many people believe they are not fit enough to begin an exercise 
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programme and that if they go to the gym, they will be the least fit or most 

fat person there. Ironically, this is the very reason they should start an exercise 

programme.  

 

Where a lack of fitness is the perceived barrier, it is the instructor’s role to 

educate the client and also ensure any prescribed exercise does not exceed 

the participant’s current physical capacity; an overly-demanding workout 

may put the unfit exerciser off exercise forever, so caution and common 

sense should dictate programme design.  

 

In the case of illnesses and injuries, if the client does not “pass” the screening 

requirements for exercise, they should be referred to an appropriate medical 

professional. If, however, no specific condition exists, a basic, capacity-

appropriate workout can be prescribed.  

 

2. Emotional barriers 

Fear, lack of enjoyment, previous unpleasant exercise experiences, 

embarrassment, lack of confidence and poor results can all become 

emotional barriers to exercise participation. The role of the instructor in this 

instance is to ensure they are empathetic and supportive and do not put the 

client in a position where the client experiences these responses again.  

If a client finds the gym an intimidating environment, home workouts may be 

more appropriate. Exercising with friends may help make the exercise process 

more enjoyable and help boost confidence. In a nutshell, the instructor 

should do all that they can to make exercise as emotionally comfortable as 

possible.  

 

3. Motivational barriers  

As previously discussed, not everyone is self-motivated to exercise and some 

people simply have little or no motivation. Lack of enjoyment or not realising 
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the benefits can contribute to lack of motivation. To enhance motivation, 

instructors should use strategies such as goal setting, including activities that 

clients will enjoy, including plenty of variety in the exercise program to 

prevent boredom and being supportive and encouraging.  

 

4. Time barriers  

One of the most often-cited reasons for not exercising is lack of time. 

However, in the majority of cases, this excuse is used to disguise other barriers 

such as lack of motivation. With 168 hours in the week, all but the busiest 

person can find three hours if they prioritise and manage their time properly. 

By designing short workouts and identifying opportunities for increasing 

general physical activity, an instructor should be able to remove this barrier. 

Advice on time management may also be beneficial. In many cases, lack of 

time actually means lack of energy for exercise; another barrier that can be 

addressed by the instructor.  

 

5. Facility/equipment/financial barriers  

Many people believe they must join a gym or have access to state-of-the-art 

exercise equipment or the latest workout clothes if they are going to start an 

exercise programme. This is completely untrue. A good level of fitness can be 

developed using bodyweight exercises and items that are often found 

around the home, garden or garage. There are several low-cost gym chains 

in operation now. As for exercise clothing, there are more and more online 

and high-street discount outlets to choose from. Getting fit and being healthy 

need not be an expensive pursuit and can be achieved using a “no-frills” 

approach.  

 

Rewards and incentives  
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Rewards and incentives can be used to enhance motivation and promote 

exercise adherence. Regular attendance can be rewarded i.e. a free 

personal training session for every ten completed, and so too can the 

achievement of goals. The reward should be small enough to not negatively 

impact the instructor’s or organisation’s profit margin, but big enough to be 

meaningful. Examples of suitable rewards include t-shirts, water bottles, 

discount vouchers for appropriate services or any other suitable means of 

recognition.  

 

Careful consideration should be made before implementing any reward 

scheme to ensure it is fair and sustainable and that, if an element of 

competition is involved, participation will be fair and not lead to overtraining 

or overstraining injuries. Reward schemes should also be fully inclusive so less-

fit participants are not left out.  

 

It also goes without saying that any rewards should be healthy; a large bar of 

chocolate or vouchers for beer at the member’s bar are not appropriate.  

 

Additional strategies for encouraging exercise adherence  

 

In addition to goal setting and removing/pre-empting barriers to 

participation, there are several other strategies that an instructor or 

organisation can use to encourage exercise adherence and reduce exercise 

drop out. These include:  

 

Change workouts regularly – doing the same workouts over and over will 

probably result in boredom and also cause a plateau in fitness gains. Make 

sure the exercise programme is changed often enough to prevent this but 

not so often that the client does not have time to adapt to a workout. Every 

four to eight-weeks is usually optimal.  
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Suggest exercising with a training partner or in a group – training with other 

people can provide support, company, an element of competition and 

otherwise enhance exercise adherence. It also adds a second layer of 

commitment as the individual’s participation becomes answerable to the 

training partner or group.   

 

Keep a training diary – recording workouts and progress will show that, over 

time, significant progress has been made. It is motivating and satisfying to 

review this progress from time to time. All instructors should record their client’s 

workouts.  

 

Keep a nutrition diary – for the same reason keeping a training diary is 

beneficial, a nutrition diary can also be motivating. It also helps clients remain 

“honest” and will highlight unhealthy eating patterns and triggers that can be 

addressed and subsequently prevented.  

 

Use a decision balance sheet – balancing the costs of exercise and eating 

healthily against the benefits is an effective way of demonstrating just how 

much participants get from exercise compared to what they have to invest. 

A competed decision balance sheet should be displayed prominently so the 

participant is reminded of the rewards of their exercise and dietary changes.  

 

For example:  

 

Benefits Drawbacks 

Will lose weight  

Will feel fitter 

Will be less tired 

May have to get up earlier 

Will have to cut back on sweets  

Will have to go to bed at a 
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Will have more energy 

May be ill less frequently  

Will meet new people  

Will look better in swimsuit  

Will be stronger 

Will be more confident  

Will reduce risk of heart disease  

Will sleep better  

Will look better to spouse  

Will be more toned  

Will have fewer aches and pains 

Will look better in jeans 

 

reasonable time 

Will have to commit to going to the 

gym three times a week  

 

Use social support networks – some people drop out of exercise because 

they think no one else values or notices what they are trying to achieve. 

Social support networks are designed to provide a forum for telling others 

how they are progressing so they will receive encouragement and support in 

return. A social support network might simply be a spouse or other family 

member, a friend or group of friends, or one of the many internet support 

groups that are now available.  

 

Providing customer care and service  

 

Customers are the lifeblood of any business: without customers, there would 

be no one to buy the products and services on offer. Subsequently, the 

customer should be at the heart of every business but sadly, this is not always 

the case. Tales of poor customer service are rife and unhappy customers will 

often go elsewhere - taking their money with them! 
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Getting customers on board initially is difficult and can be expensive because 

of advertising costs, so it makes sense that every effort should be made to 

ensure customers are happy and become loyal to the organisation or 

business. And, as the saying goes: a happy customer will tell a few people 

about their experience but an unhappy customer will tell loads.  

 

The ethos of good customer service should also be applied to all professional 

dealings including colleagues and other professionals. This “treat others as 

you would have them treat you” mentality can make any working 

environment more enjoyable and more profitable.  

 

In the fitness industry, customers will ask questions, need information, want 

guidance, demand clean and well-maintained equipment and require 

support to reach their fitness and health goals. This is part and parcel of the 

job of an instructor and should never be seen as an inconvenience or 

annoyance.  

 

Remember, your fifth client of the day may only see you for one hour a week 

so they should expect to receive your best service even if you are tired or 

they are asking you a question you have answered a dozen times before.  

Good customer service consists of four principle elements:  

 

1) Expanding the definition of service  

2) Knowing who the customer is  

3) Forming positive relationships  

4) Developing a customer-friendly attitude  

 

  



 

 

 

117 

Expanding the definition of service 

 

Service can be good, bad or indifferent, but should generally meet or 

exceed the customer’s expectations and requirements. For example, if an 

instructor is asked whether they can do personal training, rather than simply 

say no, they could recommend a colleague who can provide this service 

without the customer having to find out for themselves. In this example, the 

instructor went above and beyond the original remit – to answer a question – 

and provided information that exceeded the customer’s request.  

 

This is generally known as “going the extra mile” and makes a huge 

difference to satisfying the needs of the customer. Going the extra mile 

reflects well on the individual and the organisation. Other examples of going 

the extra mile in a fitness environment include following up on client 

complaints or comments, emails, calls or texts to see how a client’s new 

workout is progressing, courtesy calls if a client has been unwell and cards for 

customers on their birthday.    

 

Knowing who the customer is  

 

Customers can be defined as internal or external. Internal customers are 

people who, in the fitness environment, rely on the instructor for support, 

information or products. This includes managers, cleaners, maintenance staff, 

professional colleagues  and receptionists. External clients, on the other hand, 

are usually gym members who pay for products or services. Using these 

definition, a customer is anyone you have professional contact with.  

 

The relationship between the internal and external customers is called the 

customer chain. Like any chain, it is only as strong as its weakest link. The 

people who make up these links must all “do their bit” for the chain to work.  
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For example, if a piece of gym equipment is broken, a member may tell the 

duty gym instructor. It is not the instructor’s job to fix the equipment but they 

need to notify the maintenance team, the gym receptionist and ultimately 

the facility manager to ensure a speedy rectification of the problem. Each 

party has a role to play in turning what could initially be a negative situation 

into a positive one by following the principles of good customer care.  

 

Forming positive relationships  

 

At the centre of good customer service is forming positive relationships with 

both internal and external customers. Positive relationships lead to happy, 

stress-free interactions both up and down the customer chain and happy 

customers are much more likely to become loyal customers that will remain 

loyal to the organisation.  

 

Good relationships are built on rapport. The concept of rapport is that people 

like people who are like themselves. A relationship of mutual respect and 

influence, another definition of rapport, involves seeing things from the 

customer’s perspective or, in simpler terms, walking in their shoes. Rapport is 

built on effective communication and effective communication requires:  

 

 Active listening (i.e. nodding, making eye contact, leaning toward the 

person speaking, paraphrasing, summarising, clarifying, etc).  

 Positive body language (i.e. use of hand gestures, being aware of 

posture, smiling, avoiding crossing arms or slouching, avoiding standing 

over a client, being aware of a client’s personal space, etc).  

 Tonality and use of language (i.e. speaking at an appropriate speed 

and volume, not using jargon or overly technical terms, avoiding 

monotones, expressing enthusiasm, not using inappropriate language, 

explaining concepts clearly and patiently, etc).  
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Developing a customer-friendly attitude  

 

Placing the customer at the centre of any organisation or business is the key 

to developing a customer-friendly attitude. Too many business see customers 

as “a necessary evil” rather than their sole reason for existence.  

 

Developing a customer-friendly attitude must start with initial contact as first 

impressions usually make long lasting impressions. A smile and a warm, sincere 

greeting will go much further than a scowl and a grunt.  

 

The acronym C.A.R.E illustrates how to develop a customer-friendly attitude:  

 

Consideration 

 Offer to help promptly and enthusiastically – before being asked if 

possible 

 Only make promises you know you can keep 

 Be honest about the services/products being offered 

 Consider the feelings of the customer 

 

Active listening  

 Don’t just hear – listen. Try to understand the meaning behind the 

words being spoken and respond accordingly  

 

Responsiveness  

 Go the extra mile – without being asked 

 Deal with requests and complaints promptly  

 

Empathy  

 Don’t be judgemental 
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 Understand the needs of the customer  

 See things from the customer’s point of view  

 

Dealing with customer complaints  

 

Despite the best effort of individuals and organisations, things can and will go 

wrong. These issues often give rise to customer complaints. Services not 

delivered on time, broken equipment, double-bookings and the behaviour of 

other facility users can all give rise to complaints. 

 

Complaints can range from notes placed in a comments' box to angry clients 

shouting at receptionists or gym staff. Remember the client has every right to 

complain, however, not all complaints are justifiable or avoidable and should 

be handled effectively and professionally.  

 

If you have to deal with a complaint, make sure you:  

 

 Listen to the complaint and take ownership of it 

 Always be polite 

 Keep calm and do not enter into an argument  

 Record the complaint and inform the relevant persons or services  

 Offer to be a point of contact for the client  

 Advise the client of possible solutions or available alternatives if possible  

 Provide reassurance to the client that their complaint is being 

investigated  

 Feed back to the client once the complaint has been dealt with 

 

All complaints should be dealt with in a timely fashion and any delays in 

processing the complaint should be communicated to the client as soon as 

possible. Keeping the client “in the loop” can go a long way to demonstrate 



 

 

 

121 

a high standard of customer care and turn an otherwise negative situation 

into a positive one.  

 

Dealing with complaints can be difficult, especially if the client becomes 

angry. In this situation, it is essential you remain calm and do not match their 

angry language or behaviour. Avoid being confrontational and use assertive 

rather than aggressive language… 

 

Aggressive language  Assertive language  

“Don’t speak to me like that.” “I would prefer it if you did not speak 

to me that way.” 

“With an attitude like that, how can I 

help you?” 

“I understand your frustration. Please 

calm down so that I can help you.” 

“Stop swearing at me or I will put the 

phone down.” 

“If you continue to swear I will not be 

able to continue this conversation.” 

 

Every organisation should have a pre-set procedure for handling complaints 

which all members of staff are aware of, are trained in and use if they have 

to deal with one. Of course, the best way to avoid complaints is to practice a 

high level of customer care in the first place.  

 

Despite doing this, things can and do go wrong, so it is essential that 

complaints are dealt with properly and professionally and to both parties' 

satisfaction. Treat every complaint as an opportunity to go the extra mile for 

your customers.  
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Unit 3 

 

Health, Safety and Welfare in a Fitness Environment 

 

On completion of this unit the learner will be able to understand: 

 

 Health and safety requirements in a fitness environment 

 How to control risks in a fitness environment  

 Emergency procedures in a fitness environment 

 How to safeguard children and vulnerable adults 
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Health and safety 

 

Health and safety is of primary importance in the health and fitness industry. 

Instructors must be legally aware of their organisation's health and safety and 

duty of care policies/procedures. This is to uphold the health, safety and 

welfare of colleagues and those participating in physical activity. 

 

Health and Safety at Work Act 1974 

 

This is the fundamental piece of health and safety legislation. It places 

general duties on employers, employees, manufacturers and people in 

control of premises. These general duties form the framework for all health 

and safety regulations. 

 

Employer duties 

 

The employer has a duty of care to ensure that, as far as possible, the health, 

safety and welfare of employees is protected. Employers must: 

 

 Provide a Health and Safety Policy Statement for five or more 

employees 

 Provide equipment, machinery and an environment that  is safe to 

use 

 Control use and exposure of substances that may damage health 

 Provide information, instruction, training and supervision where 

needed 

 Take precautions against potential risks 

 Ensure that visitors and members of the public are not put at 

unnecessary risk 
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 Report accidents, injuries, diseases and dangerous occurrences  

 Provide adequate first aid facilities 

 

Employee responsibilities 

 

Employees also have responsibilities and must: 

 

 Take care of their own health and safety and that of others 

 Co-operate with the employer to help comply with health and safety 

legislation 

 Inform the employer about any work situations that present a serious 

risk 

 

Regulations 

 

The Management of Health and Safety at Work Regulations 1999 identifies in 

detail what is required from employers to manage health and safety in the 

workplace.  

 

Risk assessment 

 

 A hazard is anything that can cause harm 

 A risk is the chance - whether high or low - of somebody being harmed  

 Each employer must make a suitable and sufficient assessment of risk. 

How to control risks in a fitness environment will be addressed in more 

detail later in this section. 
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Control of substances hazardous to health (COSHH)  

 

 Requires employers to control substances which are hazardous to 

health 

 Can be a substance, mixture of products or a process to create 

substances 

 

Reporting of injuries, diseases and dangerous occurrences regulations 

(RIDDOR) 

 

 Includes responsibility of employers and people in control of premises 

 Involves the reporting of injuries, diseases and dangerous occurrences 

 Requires the reporting of certain incidents to the enforcing authority 

 

Personal protective equipment (PPE) 

 

 Must be appropriate for the task and the risks involved 

 Must be maintained and stored correctly 

 Must meet European legislation and carry the CE kitemark 

 Should fit the wearer correctly 

 Must be used in accordance with instructions and training 

 

Noise at work 

 

 Ensures that workers’ hearing is protected from excessive noise in the 

workplace 

 Hearing protection must be provided in hearing protection zones 
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Manual handling 

 

 Involves the use of the body to lift, lower, carry, push or pull a workload 

 Consideration of the ability of the employee must be considered 

 Avoid manual handling where practicable if there is a possibility of 

injury 

 Provision of mechanical equipment where necessary 

 

First aid 

 

 A first aid needs assessment should be carried out 

 Should have a first aid box which holds contents that reflect first aid 

needs 

 People appointed to take charge of first aid arrangements 

 Trained first aider(s) 

 

Health and safety policy considerations for the instructor  

 

Instructors must become familiar with health and safety policy, particularly 

the regulations most relevant to the job. 

 

General 

 

A fitness environment will generally promote health and safety and can be 

the responsibility of the health and safety manager, or even a duty manager 

who may be responsible on an operational level. 

 

As the duty of care filters through the employees, it will be the job of the 

fitness instructor to carry out a number of health and safety checks during 
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their hours of work. It will be the duty of the instructor to conduct all safety 

checks in accordance with company policies and procedure. Any failure to 

do so may result in liability for any incidents or accidents that occur.  

 

Working practices are designed to ensure a high level of health and safety 

practice and compliance. This may include the following considerations:  

 

Emergency action Plan (EAP) 

 

The purpose of an EAP is to facilitate and organise employer and employee 

actions during workplace emergencies. For smaller organisations the plan 

may be communicated verbally and not necessarily written but essentially 

must demonstrate: 

 

 What to do in the event of a specified emergency 

 What to do during the emergency 

 What to do after the emergency 

 

Qualification 

 

Fitness professionals must hold valid and current qualifications for the tasks 

they are required to perform. These qualifications may differ between 

regions. 

 

Register of exercise professionals (REPs) 

 

This is a regulating organisation for fitness professionals. It was developed to 

protect the public from those who do not hold appropriate qualifications and 

to recognise the skills and qualifications of exercise professionals. Those who 

hold a qualification which meets REPs approval can apply for membership 
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for which there is an annual fee. REPs levels can vary depending on region. 

Globally, there are six levels in total. 

 

Public liability insurance 

 

An essential cover for most types of business and will cover the fitness 

professional working in a place of employment. Work carried out elsewhere 

must be covered by an additional policy. 

 

Competency 

 

Any qualification or job description will describe the tasks which can be 

performed by the instructor. Any other duties which are not outlined are 

outside the areas of the fitness professional's competency. 

 

Health screening 

 

A common role of the instructor is to carry out a physical activity readiness 

questionnaire (PAR-Q) with clients before participating in physical activity. 

This screening process must be carried out by all those wishing to participate 

within the exercise environment. Any doubts as to the suitability of the client 

to embark on an exercise programme should be referred to a GP before 

exercise can begin. 

 

Risks of pre-exercise testing and exercise 

 

Exercise and fitness testing carries the risk of injury and the possible 

exacerbation of existing conditions brought on by performance. The client 

should be informed of these risks before deciding whether to undertake such 

tests or exercise. 
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Physical activity readiness questionnaire  

 

The PAR-Q has two purposes: 

 

 Informs the instructor of the suitability of the client to begin exercise 

participation 

 Raises the awareness of the client to the risks involved in exercise 

 

Delivery of PAR-Q  

 

A busy fitness environment will present difficulties in trying to deliver a PAR-Q 

with clients from time to time. It is not always possible to present a written 

document or forward the details of such a document to the instructor before 

a session is due to start. However, it is a necessary procedure and there are 

options available to the instructor: 

 

 A written PAR-Q is the preferred format, which gives both the instructor 

and the client the ideal opportunity to determine activity readiness. 

 

 Verbal questions will present the opportunity for participants to give 

any information which may prevent them from taking part in an 

exercise session. This method can be used regularly to determine if 

there is any change in the wellbeing of clients between sessions. It is 

frequently used in group exercise environments. 

 

 Passive signage such as a PAR-Q posters in the exercise environment 

will inform participants of their duty to inform the instructor of any 

health-related reason why they may not be able to participate. The 
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instructor should reinforce this with verbal questions before the start of 

each session. 

 

Each fitness environment will have their own health screening system and this 

must be communicated to the instructor(s). 

 

Additional information   

 

Instructors may not be responsible for the screening of every participant, but 

they must be aware of where this information is stored in case of emergency, 

follow up or changes which need to be made to documents. 

 

Health commitment statement (HCS) 

 

The HCS will set out the standards users can reasonably expect from the 

organisation, facility, staff and each other. It should be drawn to the user's 

attention and may be incorporated into membership or screening 

documents. The purpose of the HCS is to: 

 

 Develop the current PAR-Q to simplify access to activity facilities for 

users 

 Assist the health, medical and fitness industries to work in harmony 

while supporting initiatives to encourage the nation to be more active 

 Bring health and fitness clubs in line with virtually all other sports and 

active leisure in relation to health matters 

 Demonstrate respect for members by placing responsibility where it 

belongs: with the individual member 

 Be consistent with current government policies in encouraging every 

individual to take responsibility for his or her own health 
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 Offer the opportunity to clubs to maximise their membership 

 Be in keeping with current trends in legislation and case law 

 Be consistent with a more modern approach to individual responsibility 

in medicine and the law 

 Provide the opportunity for a uniform approach across the health and 

fitness industry, producing greater clarity and reducing costs 

 Offer a simple solution in plain English which is accessible to fitness 

instructors, staff and members 

 Remove stress and anxiety from staff in relation to health of members 

 

The HCS has been designed for users in a gym environment and with all 

operators in mind, allowing flexibility with its usage. 

 

Duty of care 

 

In tort law, a duty of care is a legal obligation to provide and adhere to a 

reasonable standard of care while performing any acts that could 

foreseeably harm others. It must be the first element to be established with an 

action in negligence. A negligent act may be unintentional but nevertheless 

may still breach a duty of care. 

 

Instructors will have a different and sometimes greater duty of care for the 

range of clients under their supervision. This can include but is not limited to 

young people, older adults, pre and post-natal women and vulnerable 

adults. The acquisition of knowledge without qualification relating to such 

special populations may allow the instructor to present greater opportunity 

for access to the exercise environment. However, this does not permit the 

instructor to provide specialist advice or instruction. Where instructors find 

themselves frequently working with special population clients, they should 
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seek to obtain the appropriate qualification, otherwise they could find 

themselves in breach of their duty of care. It is also important to have the 

appropriate insurance policy which covers the instruction of such clients. 

 

Security procedures 

 

There are a number of security measures which are designed to protect both 

indoor and outdoor facilities. Security can help to protect staff, users, 

possessions and the facility itself. 

 

External security 

 

A fitness environment may be incorporated within another facility and may 

not be directly responsible for outdoor security. Those that are will be 

responsible for the safety of users who drive, park and walk to and from the 

facility. Security depends not only on the installation of equipment, but also 

the ability to operate it effectively. 

 

Video monitoring system 

 

CCTV can be used to monitor access and egress from the facility and land 

upon which the facility is placed. Car parks, entrances and emergency exits 

should have camera equipment capable of recording and storing this 

information. 

 

Lighting   

 

Outdoor security lighting can be permanently lit or operated with motion 

detectors.  
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Security staff 

 

The presence of employees often acts as a deterrent to crime. Staff may be 

issued with secure two-way radios for effective communication in the event 

of a security breach. Employment of dedicated security staff from an 

external organisation may be required for a larger facility. 

 

Signage  

 

The use of signs, posters and stickers in potentially vulnerable areas, windows 

and doors can also deter criminal behaviour.  

 

Internal security 

 

When users enter the facility, it is the role of internal security measures to help 

provide a safe environment. 

  

Controlled access 

 

Staffed receptions, barriers, swipe cards and coded entry locks provide 

secure modes of entry. The facility itself will usually determine which 

combination of methods is most suitable. 

 

Alarms 

 

Intruder alarms are fitted in buildings to protect against unlawful entry.  

Panic alarms can be installed in areas where one-to-one contact is 

frequently encountered. These can provide piece of mind for both staff and 

users in environments such as offices and consultation rooms. 
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Personal alarms may be worn by individuals to attract attention when 

necessary. 

 

Electrical communication 

 

Radios, pagers and mobile phones allow effective communication between 

staff, users and emergency services. 

 

Training 

 

Staff training will inform employees of new equipment, regulation, legislation 

and changes in industry standards. Specialist agencies such as the police 

force can provide information on newly identified risks and any community 

issues which may become relevant. 

 

Confidentiality 

 

A secure workplace will maintain confidentiality regarding all users of the 

facility. Secure storage and restricted access to confidential information 

should follow procedures which are communicated to all staff. 

 

Prevention 

 

Criminal and unsocial behaviour can be deterred through effective work 

methods. Cash handling procedures, transportation of valuable possessions/ 

information and staff shift rotation can be organised in a manner which 

eliminates opportunist and organised crime. 

 

The fitness professional has a duty of care to all aspects of the fitness 

environment in which they work. They must be aware of their responsibilities 
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and encouraged to act accordingly, in the knowledge that the employer will 

support them in providing a safe and healthy environment. 

 

How to control risks in a fitness environment 

 

Essentially a risk assessment is a formal examination of the workplace to find 

anything that could cause harm to people. It is the aim to make sure that 

nobody gets hurt or becomes ill at work and this process will determine 

whether enough precautions have been made or whether more needs to be 

done. 

 

How to assess risk 

 

An individual does not have to be a health and safety expert to carry out a 

risk assessment. There are five steps to follow: 

 

1. Identify the hazards 

Slips, trips, falls, chemicals, machinery, electricity, manual handling, 

noise, lighting, temperature. 

 

2. Decide who might be harmed  

Gym/office staff, members, cleaners, contractors, visitors, people with 

disabilities.  A shared building will have to take others into account. 

 

3. Evaluate the risks 

Decide how likely it is that harm will occur. 

Balance the risk against the measures needed to control the risk. 
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4. Record your significant findings 

Record the hazards, how people might be harmed and what is in 

place to control the risks. 

Risks are calculated using a risk assessment severity scale of 1-5 where 1 

is low risk and 5 is high risk. 

A 5x5 risk matrix can be used for assessment. 

 

Risk rating: Low  

Medium  

High 

 Likelihood (probability) 

Consequences  1 2 3 4 5 

1  1 2 3 4 5 

2 2 4 6 8 10 

3 3 6 9  12 15 

4 4 8 12 16 20 

5 5 10  15 20 25 

 

Likelihood (probability) Consequences 

1. Rare 1. Minor injury - no 1st aid required 

2. Possible (unfortunate) 2. Minor injury - 1st aid required 

3. Possible 3. Injury requires doctor or hospital  

4. Probable 4. Major injury resulting in disability 

5. Almost certain 5. Fatality 

 

5. Regularly review your risk assessment 

Environments and work methods change, so it makes sense to review 

what you are doing on an ongoing basis.  
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Manual handling 

 

Any job that requires manual handling will carry an associated risk. Lifting an 

object may seem straight forward but if you add the risk of carrying, climbing, 

turning or lowering, the risk will increase. Repetitive movements and holding 

positions can compound the risk further and this series of events can cause 

damage to all tissues of the body either by trauma (sudden injury) or wear 

and tear over a period of time. 

 

Correct handling techniques   

 

Lifting  

 

Keep loads close to the body and near to persons’ centre of gravity using 

diagonal foot positions to provide greater stability. Move loads from waist 

height where possible and when lifting from the floor, maintain a neutral spine 

while using the power of the legs. 

 

Pushing and pulling 

 

Pushing is generally easier than pulling. Lean forward when pushing and lean 

backward when pulling. It is important to use the arms and legs in unison and 

avoid twisting where possible. 

 

Pivoting 

 

Handlers are safer when pivoting their shoulders, hips and feet with the load 

in front of the body. Try to avoid excessive and repetitive twisting actions. 
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Climbing 

 

When climbing with a load, it is important to try and maintain contact with 

the ladder or stairs at three points (two feet and one hand or two hands and 

one foot).  

 

In all situations of manual handling large heavy loads,  assistance from 

another person or a mechanical lifting device would be recommended. 

 

Exercise risk assessment 

 

This process will start with the PAR-Q which will highlight the risks of 

participating in any form of exercise. Once it is established that the client 

may undertake exercise, it is the job of the instructor to decide which forms of 

exercise will be appropriate. All exercises involve an element of risk and the 

instructor must consider these factors when creating a programme for the 

individual. There is no combination that suits all clients so considering the 

following factors will serve as a guide to making safe exercise choices: 

 

Medical status 

 

Avoid any exercise which may aggravate a current condition. Clients may 

present test results which place them in a special attention category. 

Previous or present injuries may require the avoidance of exercise for certain 

muscle groups and past injuries and conditions may reduce performance 

during exercise. 
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Body type (somatotype) 

 

There are three categories of body type. A person will generally present 

characteristics of one of these groups. Each somatotype will be more suited 

to certain types of exercise and unsuited to others.  

 

Ectomorph   - thin, fragile, lightly muscled, and delicate with narrow shoulders 

and hips. Tend to excel at aerobic activities and may be 

unsuited to contact sports. 

Mesomorph - athletic build with strong muscle development. Broad shoulders 

and narrower hips, will excel at strength and power disciplines. 

May find endurance events uncomfortable.  

Endomorph - rounded heavy build with under developed musculature. 

Shoulders can be narrower than hips. May have slow reactions 

but can develop ability through specific training. 

 

Occupation 

 

The physical requirements of a persons’ job may identify risks in prescribing 

certain exercises. In addition, the time of day most suited to exercise will need 

to be considered. Stress levels, hours of work, length of working day and 

motivation to exercise before or after work can present a challenge in 

exercise programming. 

 

Lifestyle 

 

The way in which individuals choose to live their lives can be vastly different. 

Sleep patterns, social choices, sedentary or active habits are only a few of 

many lifestyle choices. The effect on energy levels and time available to 
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exercise can affect the exercise diary, levels of intensity and duration of 

sessions. 

 

Nutrition 

 

Dietary choices can influence our ability to exercise. Calorific intake, eating 

patterns and choice of food groups can influence how we feel and 

determine our performance during exercise. 

 

Exercise choices 

 

 Type of exercise 

 Resistance and intensity 

 Speed 

 Balance and proprioception 

 

The exercise risk continuum 

 

The risk associated with an exercise can be evaluated by using the following 

diagram. It is important to understand that there is no right or wrong exercise. 

An exercise may be suitable for one client but inappropriate for another. All 

health factors, fitness levels, client goals, equipment and environment should 

be considered by the instructor in the decision making process. The risks of 

performing an exercise must be weighed up against the benefits when 

deciding if an exercise is appropriate. 
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Exercise risk continuum 

 

 

 

  

High risk                  Low 

risk 

 

 

 

stimulation 

High stimulation                            Low  

 

  

  

 

 

Emergency procedures in a fitness environment 

 

The fitness environment can be a dangerous one. Such facilities are generally 

stocked with machines and equipment that have the potential to cause 

injury. Even when used correctly, a gym relies on the vigilance and spacial 

awareness of all gym users. Often there is a gym etiquette which is difficult to 

understand for a beginner client or inexperienced member of staff, but in 

time this often unwritten code of conduct is learned and implemented. 

When faced with an emergency, whether caused by equipment which 

affects an individual, or on a larger scale where the whole facility is at risk, the 

instructor must become familiar with emergency operating procedures. 

High intensity 

Medical condition 

Injured client 

Medium intensity 

Medical risk 

Client 

dysfunction 

Low intensity 

Low medical risk 

Normal function 

100% effort 

Fast pace 

High resistance 

 

80% effort 

Medium pace 

Medium 

resistance  

60% effort 

Slow pace 

Low resistance 



 

 

142 

 

Types of emergency 

 

There are various threats to the workplace when an unforeseen situation can 

threaten employees, customers or the public. Emergencies may be natural or 

manmade and can cause physical and environmental damage. These can 

include: 

 

 Fire 

 Floods 

 Hurricanes 

 Chemical spills 

 Toxic gas release 

 Explosions 

 Civil disturbance 

 Workplace violence 

 

Accidents and sudden illness 

 

From time to time, a gym user can suffer an accident or illness which may be 

caused by exercise. Alternatively, it can be an unfortunate accident which 

occurs while on the premises. The instructor has a role to perform in such a 

situation. 

 

Calm yourself 

Assess situation 

Locate assistance 

Make area safe 

 

The emergency services should be called when there is a medical 

emergency whereby someone is seriously ill or injured and their life is at risk.  
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For example if someone has: 

 

 Lost consciousness 

 Fits that are not stopping 

 A confused state since the incident 

 Persistent, severe chest pain 

 Difficulty in breathing 

 Severe bleeding that cannot be stopped 

 

When contacting the emergency services the following key information 

should be given: 

 

Location   - postcode, telephone number, general area or 

landmarks 

Incident   - describe what has happened 

Other services required - e.g. fire brigade, police 

Number of casualties - number, sex, age 

Extent of injuries  - describe what you see 

Location   - repeat description of location  

 

In the event of an accident that can be dealt with by an appointed first 

aider on the premises, the contents of a first aid box may be required. The 

contents should reflect the findings of the first aid needs assessment. A 

minimum stock of first aid items may include: 

 

 1  general guidance leaflet on first aid 

 20 individually wrapped sterile plasters of assorted sizes 

 2  sterile eye pads 

 6 safety pins 

 2 individually wrapped triangular bandages 
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 2 large sterile individually wrapped unmedicated wound dressings 

 6 medium sized sterile individually wrapped unmedicated wound 

dressings 

 3 pairs of disposable gloves 

Other emergencies  

 

It is important for the instructor to follow emergency operating procedures 

calmly and correctly, as provided by the employer. This is more likely to 

ensure the safety of everybody on the premises than performing an 

alternative procedure. Any deviation from the procedures implemented, 

trained and practiced by the employer may result in liability on the part of 

the instructor from any harm caused during the emergency. 

 

An emergency situation may require the assistance of one or more of the 

external emergency services, each with a separate role to perform: 

 

Police provide community safety and act to reduce crime against persons 

and property. 

 

Fire department provides fire fighters to deal with fire and rescue operations. 

 

Emergency medical service provides ambulances and staff for medical 

emergencies. 

 

Safety of persons in an emergency situation 

 

Organisations providing services to the public must take responsibility for all 

people who enter its premises otherwise it may be viewed as discriminatory. 

The procedures implemented by each facility should account for the safety 

of all groups and provide full training to relevant staff. Children, older people 
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and those with disabilities may be particularly vulnerable in an emergency 

situation.  

 

Guidelines for assisting special populations:   

 

Children  

 

In an emergency, children have special needs and become more 

dependent on adult guidance and support. Where possible, rehearsing 

emergency procedures will prepare them for a potentially frightening 

experience and assure them that there is a plan to overcome such a 

situation. In the event of an emergency, the instructor should explain what is 

happening, listen to any fears a child may express and give concise answers 

where appropriate. The instructor should remain calm and positive as their 

behaviour will be interpreted and may be reflected in the actions of a child. 

Physical contact such as “holding hands” or “guiding direction” may also be 

appropriate. 

 

Older people 

 

An older adult may have developed impairment in movement, vision, 

hearing or mental agility and control. This deterioration in physiological and 

psychological function may result in a loss of independence in an 

emergency situation. A member of staff can offer physical assistance in 

evacuation by acting as a “buddy” to ensure their safety.  

 

People with disability  

 

Procedures will vary depending on the needs of a disabled person. Physical 

assistance may be necessary to aid speed of movement or to overcome 
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obstacles. The maintenance of any specialist equipment, surfaces and 

wheelchair routes on the premises should be up to date and recorded to 

avoid failure in the event of an emergency. Staff can attend “assisting 

disabled people” training courses which will prepare their attitude, 

communication and assistance skills in order to act appropriately in the event 

of an emergency. 

 

Safeguarding children and vulnerable adults 

 

It is the duty of all professionals to safeguard the welfare of children and 

vulnerable adults. The vigilance of professionals will help in recognising signs 

of abuse and the reporting of such findings will maintain and improve the 

safety of these groups.  

 

The following key principles should be included in any organisational policy 

statement: 

 

 Adults must demonstrate proper conduct and personal behaviour at 

all times. 

 Adults must always respect and champion the rights of every individual 

who participates in leisure activities. 

 Adults must develop a relationship with children, vulnerable adults and 

staff based on openness, honesty, mutual trust and respect. 

 Adults working in the active leisure sector must maintain a high level of 

competence by attaining qualifications and through a commitment to 

ongoing training in order to ensure safe and correct practice. 
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Policy content 

 

The policy of an organisation should also include: 

  

 A checklist for the recruitment, employment and deployment of staff 

and volunteers 

 Procedures to respond to breaches of codes of conduct 

 Specific codes of conduct for different groups 

 

Safeguarding children 

 

All those who work with children and young people are able to provide a link 

in the identification of a child who is at risk of or has already been harmed. 

Review of working practice should reinforce the recognition and compliance 

of codes of conduct. The ability to recognise indicators of abuse and take 

appropriate action will be vital in the immediate welfare of a child.  

 

The Criminal Records Bureau (CRB) and Independent Safeguarding Authority 

(ISA) have merged to become the Disclosure and Barring Service (DBS). CRB 

checks are now called DBS checks. A DBS check may be needed for jobs or 

voluntary work with children. An employer can ask for a DBS check if they are 

looking to employ staff in certain roles. There three types of criminal record 

checks: 

 

Standard check 

Spent and unspent convictions, cautions, reprimands and final warnings. 
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Enhanced check 

Standard check plus any additional information held by local police that is 

considered relevant to the job. 

 

Enhanced with list checks 

Similar to the enhanced check, but also includes a check of the DBS barred 

lists. There is a monetary charge for these checks if the employer is looking to 

employ paid staff, but the checks are free if looking to work with eligible 

volunteers who will not be paid. It is a criminal offence for an employer to 

knowingly appoint a person who is barred from working with children. Both 

the employer and the person applying for the job may face prosecution.  

 

Role and responsibilities of the instructor 

 

By adopting best practice, the instructor will exemplify the standards 

expected of professional adults who work with children. Professionalism is a 

word which encompasses all desirable traits expected of an individual who 

excels in their work. 

 

Such practice can be embodied by first impressions and the wearing of a 

company uniform will introduce the instructor as an employee to parents, 

carers and children. Name badges further enhance the identification of staff 

when required. 

 

Best working practices include: 

 

 Adhering to policies and procedures 

 Adhering to codes of practice 

 Working in an open environment  

 Avoiding spending time alone with children 
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 Never taking photographs without full written consent from all involved 

 

Recognising abuse 

 

Child abuse can be presented in many forms, but it can be broadly 

separated into five categories: 

 

 Physical 

 Emotional 

 Neglect 

 Sexual 

 Bullying and harassment 

 

Physical abuse 

 

This is when someone causes physical harm or injury to a child. Examples 

include: 

 

 Hitting or shaking a child 

 Scalding or burning a child 

 Providing access to inappropriate drugs or alcohol 

 Causing other forms of physical harm 

 

Indicators and signs of physical abuse: 

 

 Flinching 

 Withdrawn behaviour 

 Unexplained bruises, scalds, burns, bite marks or broken bones 

 Keeping arms and legs covered 

 Fear of going home 
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 Fear of parent being contacted 

 Running away 

 Aggressive or angry outbursts 

 Depression 

 

Emotional abuse 

 

Maltreatment that adversely affects the development of a child. Emotional 

abuse can also be a characteristic of other forms of abuse. Examples of 

emotional abuse are: 

 

 Making a child feel unloved, unvalued or worthless 

 Threatening, shouting at or taunting a child 

 Making a child feel frightened or in danger 

 

Indicators and signs of emotional abuse: 

 

 Self-isolation 

 Neurotic behaviour 

 Self harm 

 Sudden speech disorders 

 Fear of making mistakes 

 Fear of parent being contacted 

 Delay in development of child 

 

Sexual abuse 

 

When adults or other young people use a child to satisfy their own sexual 

needs. This can involve: 
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 Touching children in a sexual manner 

 Sexual acts or intercourse 

 Involving children in the showing or production of pornographic 

material 

 

Indicators and signs of sexual abuse: 

 

 Pain, bruising or itching of genital area 

 Discomfort in walking or sitting 

 Stomach pains 

 Pregnancy 

 Sexually transmitted disease 

 Advanced sexual knowledge 

 Sexually explicit language or behaviour 

 Sexual drawings 

 Fear of one person 

 Sudden behavioural change 

 Self harm 

 Suicidal thoughts 

 Bedwetting 

 Running away 

 

Neglect 

 

When adults fail to meet the basic physical or psychological needs of a child, 

such as: 

 

 Failure to provide adequate shelter, food or clothing 

 Regularly leaving child alone or unsupervised 

 Failure to give access to appropriate medical care 
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 Regular refusal to give child attention 

 

Indicators and signs of neglect: 

 

 Scruffy appearance 

 Repeated hunger 

 Unexplainable weight loss 

 Truancy or poor timekeeping 

 Child does not want to go home 

 

Bullying and harassment 

 

Deliberate hurtful behaviour directed at a child which is repeated over a 

period of time. It can be verbal, physical, written or communicated using 

social media. Examples include: 

 

 Threats, name calling or gestures 

 Physical assault 

 Being ignored and outcast 

 Racist or sexist taunts 

 

Indicators and signs of bullying and harassment: 

 

 Shyness 

 Overly sensitive 

 Insecurity 
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Safeguarding vulnerable adults 

 

Instructors have a duty of care to vulnerable clients, who may be put at 

greater risk in an exercise-related environment. A vulnerable adult is a person 

who is or may be in need of community care services by reason of mental or 

other disability, age or illness. This is an individual who is or may be unable to 

take care of him or herself, or unable to protect him or herself against 

significant harm or exploitation. 

 

There are six different types of abuse: 

 

Physical  

Includes hitting, slapping, kicking, pushing, restraint, misuse of medication, 

inappropriate sanctions. 

 

Sexual  

Includes rape and sexual assault, sexual acts to which the vulnerable adult 

has not consented, or could not consent to or was pressured into consenting. 

 

Psychological 

Includes emotional abuse, threats of harm or abandonment, deprivation of 

contact, humiliation, blaming, controlling, intimidation, coercion, harassment, 

verbal abuse, isolation or withdrawal from services or support networks. 

 

Financial or material 

Includes theft, fraud, exploitation, pressure in connection with wills, property 

or inheritance or financial transactions, or the misuse or misappropriation of 

property, possessions or benefits. 
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Neglect and acts of omission 

Includes ignoring medical or physical care needs, failure to provide access to 

appropriate health, social care or educational services, the withholding of 

the necessities of life, such as medication, adequate heating and nutrition. 

 

Discriminatory 

Includes racism, sexism, remarks or actions based on a person's disability and 

other forms of harassment, slurs or similar treatment. 

 

Indicators and signs of abuse 

 

These can be similar to those presented in children who are suspected of 

being victims of abuse. This may include: 

 

 Visible injury or not wanting to be touched 

 Being withdrawn or eager to complete tasks asked of them 

 Lack of concentration or focus, showing compulsive behaviour 

 Lack of money, possessions, difficulty with finances or unpaid bills 

 Being over-protective of money or possessions 

 Pain, discomfort, failing health, changes in appearance 

 Very hungry or thirsty 

 No personal clothing or untidiness 

 Regularly admitted to hospital 

 

Acting on suspected abuse 

 

Abuse can be difficult to define as the ideas of what constitutes abuse can 

differ over time from person to person and place to place. Tangible evidence 

of abuse can be difficult to source. An abused person may hide the abuse 

out of fear or even love for the abuser. It is important to listen to a child or 
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vulnerable adult if they approach you, record the information given and 

reassure the individual. This can be the first step in protecting them against 

further abuse. The instructor is not expected to be an expert and should 

never judge whether a person is being abused. 

 

The instructor should follow the organisation's child or vulnerable adult 

protection policy if such guidelines exist. This may involve reporting to a senior 

manager who can then contact the relevant protection officer or 

emergency services. There is an obligation to act on sourced information 

while reassuring all concerned that the matter will be dealt with sensitively 

and appropriately.  

 

 Listen 

 Record 

 Reassure 

 Report 

 In an emergency, dial 999 

 

Information on suspected abuse may be forwarded by other means, such as: 

 

 A conversation with another person 

 Direct observation 

 Anonymous allegation 

 

Such information should be recorded in the same way as disclosures. Direct 

questioning of any of the parties involved must be avoided. 
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Statutory agencies 

 

The statutory agencies responsible for safeguarding children and vulnerable 

adults are the: 

 

 Police 

 Crown prosecution service 

 Probation service 

 Child welfare agencies and officers  

 Childline 

 Child protection officer, senior manager or appointed person in the 

workplace 

 Local authorities 

 Social care services 

 Carer support groups 

 DSS benefit agencies 

 

Confidentiality of information relating to possible abuse 

 

 All documents must be securely locked away 

 Contact the child protection officer for help and support 

 Contact a senior manager for help and support  

 Inform anyone on a need-to-know basis only 
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Unit 4 

 

The principles of exercise, health and fitness  

 

By the end of this unit, you will be able to: 

 

 List the components of fitness 

 List the health benefits of exercise 

 List the effects of exercise on the body  

 Know how to apply the principles and variables of fitness to an exercise 

program  

 Know how to monitor exercise intensity  

 Know the contraindications to exercise and key safety guidelines for 

selected special population groups  

 Understand the importance of healthy eating  
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The components of fitness  

 

To design effective exercise programs, instructors must have a good 

understanding of the concepts and components of fitness. Combined with 

knowledge of anatomy and physiology, this will allow them to produce 

programs that are appropriate for their client’s needs, goals and current 

ability.  

 

"Fitness" means different things to different people. For a runner, it could 

mean being able to run a marathon, while for a less-sporty individual, it could 

mean being able to walk a mile while carrying bags of groceries. 

Subsequently, fitness can be defined in one of several ways:  

 

1) The successful adaptation to a specific stressor. 

2) A state of wellbeing that provides for optimal performance. 

3) Attributes relating to how well one performs a physical activity. 

4) The ability to perform everyday tasks without undue stress or fatigue. 

 

Total fitness 

 

Total fitness is made up of five components. While the physical aspect of 

fitness is usually the focus of an exercise program, the other components are 

equally important: 

  

 Physical fitness – i.e. muscular strength, endurance, flexibility, etc. 

 Skill-related fitness – i.e. balance, coordination, etc. 

 Mental and emotional fitness – i.e. a positive, stress-free mental state 

 Medical fitness i.e. – an absence of illness and disease  

 Nutritional fitness – i.e. following a healthy, nutritious diet 
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 Social fitness – i.e. being able to interact with others 

 

A fitness instructor can have a positive influence on all of the above 

components. However, their main areas of professional responsibility are 

physical, nutritional and skill-related fitness.  

 

The components of physical fitness 

 

There are five broad components of physical fitness:  

 

1. Cardiovascular fitness – pertaining to the ability of the lungs and heart to 

take in, transport and utilise oxygen, cardiovascular fitness can be improved 

by performing activities such as jogging and swimming at low to moderate 

intensities for extended periods of time. Cardiovascular fitness is inextricably 

linked to cardiovascular health.  

 

2. Muscular strength – strength is the ability to generate force. It is important 

because stronger muscles make strenuous everyday tasks easier and the 

pursuit of strength has a positive influence on bone mass.  

 

3. Muscular endurance – muscular endurance is the ability of the muscles to 

generate low levels of force for an extended period of time (e.g. the 

demand on the leg muscles when climbing a long flight of stairs). A good 

level of muscular endurance can make many daily tasks easier, including 

gardening, high-repetition exercise and maintaining good posture.  

 

4. Flexibility and mobility – the ability to move a joint or joints through a wide, 

healthy range of movement is defined as flexibility while the health and 

fluidity of movement of a joint is defined as mobility. Flexibility and mobility 

are essential for optimal muscular and skeletal function as well as health. Poor 
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flexibility and/or mobility can make many every day and sporting activities 

difficult and can lead to postural issues.  

 

5. Body composition – describing the relationship between fat and lean body 

weight, body composition is much more important than body weight. All 

exercisers should strive to achieve optimal body composition. Body 

composition is influenced by exercise, diet and general lifestyle and a high 

level of body fat will not only damage fitness levels, but it can also damage 

health.  

 

A healthy level of body fat for men is deemed to be between 13-17% while 

for women, 20-25% is the healthy range. Athletes are sometimes leaner than 

the low end of these scales and usually experience better performance if 

they are between 7-16% for men and 10-20% for women.  

 

Skill-related fitness  

 

Skill-related fitness refers to the interaction between the nervous system and 

the muscular system. There are seven components of skill-related fitness:  

 

1. Speed – speed is about quickness of movement, whether it is running 

speed or the ability to throw a quick jab in boxing. It is part of virtually every 

sport and can be developed through training, although top-end speed is 

limited by genetics and dominance of muscle fibre type.  

 

2. Power – power is force developed quickly. Where strength has no real 

speed component, power does. For example, a very heavy squat where the 

weight moves slowly is an example of strength, while an explosively 

performed vertical jump is an example of power. Power is an important part 

of many sports and activities.  
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3. Reaction time – the ability to respond quickly to a stimulus, such as a 

starter’s pistol, is called "reaction time" but is sometimes called "reflex time". 

Reaction time is dependent on the speed of sensory and motor nerves 

working together and can be trained.  

 

4. Coordination – the ability to move multiple limbs harmoniously and 

accurately is called "coordination". While some people are definitely more 

coordinated than others, coordination can be practiced and improved. All 

sports and many everyday activities require coordination.  

 

5. Balance – defined as the ability to keep the centre of mass over the base 

of support e.g. standing on one leg or maintain a handstand. Balance is 

especially important for older people who are prone to suffering falls.  

 

6. Proprioception – the ability to sense where limbs are placed by feel alone is 

called "proprioception". For example, maintaining neutral spine alignment 

despite not being able to see the position of your back.  

 

7. Agility – rapid changes of direction, being able to overcome obstacles 

and general athleticism all fall under the banner of agility. Agility is the 

combination of all the preceding components.  

 

Factors that influence health and fitness 

 

If you place two different people on the same exercise programme, their 

results are likely to be different. No two people respond exactly the same 

way to exercise. There are several factors that influence how people respond 

to exercise and the results they will experience.  
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1. Age 

Potential for fitness tends to peak in the 20s and early 30s and decline 

thereafter. However, this decline can be offset by regular exercise. With age, 

muscles get weaker, joints become worn, hormone levels decline, reflexes 

slow and body fat levels increase. Older people are also less able to tolerate 

high volume/high intensity exercise and require more rest.  

 

2. Gender  

Men have more testosterone than women and as such have a greater 

potential for muscle mass and strength. Because of the hormone relaxin, 

women tend to be naturally more flexible than men. However, both women 

can develop impressive levels of strength and men can be flexible with the 

correct training.  

 

3. Physique/body type  

The body type of an individual will have a profound effect on their ability to 

develop fitness. For example, a heavily built, naturally muscular person is 

better suited to rugby than long distance running. The usual system for 

classifying body types is called "somatotyping", although it is important to 

note that most people are made up of a mixture of the three main body 

types. 

 

Ectomorphs – naturally slim, lightly muscled, narrow in the shoulders and hips, 

ectomorphs usually find gaining weight difficult and are well-suited to 

endurance sports such as running or cycling where their light bodies are 

advantageous. 

 

Mesomorphs – with a tendency to be naturally lean and muscular, 

mesomorphs usually have wide shoulders and narrow waists and tend to be 

athletic and strong, having a good strength-to-weight ratio.  
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Endomorphs – with a propensity toward fat storage, endomorphs are usually 

“apple” or “pear” shaped, but despite high body fat levels, are usually also 

reasonably muscular. Heavy throwing events such as the hammer or shot-put 

as well as weightlifting are good activities for endomorphs.  

 

Identifying a client’s basic body type can be important when ensuring that 

proposed goals are viable. For example, an ectomorph needs to understand 

that they are not structurally well-suited to building large amounts of muscle, 

while a mesomorph may need to reconsider thoughts of becoming an elite-

class distance runner. However, it should also be noted that hard work and 

smart programming can still produce excellent results irrespective of the 

underlying somatotype.  

 

4. Diet  

For the body to adapt to exercise, it needs a broad range of nutrients, 

including protein, carbohydrates, vitamins and minerals. A low-quality diet 

can adversely affect gains in fitness.  

 

5. Activity level  

A few hours of exercise per week will not be sufficient to develop a good 

level of fitness if for the other 165 hours a week, the client is sedentary. 

Conversely, if the client is so active that they cannot effectively recover from 

the training sessions, they will not experience such noticeable improvements 

in fitness.  

 

6. Physical disabilities  

As demonstrated in the Paralympics, people with disabilities can be fit and 

strong. However, in cases of the body not functioning as it should, a physical 

disability may place limits on fitness and performance.  
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7. Illness and fatigue  

Illness and tiredness can diminish physical performance as both interfere with 

not only exercise but also the recovery from exercise. In some cases, too 

much exercise – a condition called "overtraining" – can cause both illness 

and fatigue.  

 

8. Drugs  

Pharmaceutical and recreational drugs can adversely affect fitness. 

Instructors should ask clients if they are taking any prescription or recreational 

drugs prior to exercise so any potential contradictions can be investigated. If 

in doubt, the instructor should refer the client to a medical professional.  

 

9. Stress  

Stress increases the production of the catabolic (breaking down) hormone 

cortisol and can also cause an elevation of blood pressure, increase the 

prevalence of heart disease and trigger stress-eating. Stress, therefore, can 

have an adverse effect on fitness.  

 

10. Environment  

Water, food and air-borne-toxins can have an adverse effect on fitness and 

health. Fumes from traffic can significantly impair aerobic function, as can 

exercising at altitude. Weather can also affect exercise intensity and 

duration.  

 

 

Health benefits of physical activity  

 

Exercise has a profound and beneficial impact on not just fitness but also 

health. In fact, too little exercise has been shown again and again to be the 



 

 

 

165 

cause of various medical conditions. Despite the message that exercise is 

“good for you”, a large percentage of the population are still so inactive 

(hypokinetic) that their long term health is at risk.  

 

Current guidelines for physical activity suggest that: 

  

 Significant health benefits can be gained by being moderately active 

for 30 minutes most if not all days of the week. 

 There are additional health benefits to being active for longer or 

engaging in more vigorous activity. 

 

Regular physical activity has been shown to: 

  

 Reduce mortality rates in young and older adults  

 Reduce the risk of death from cardiovascular disease, coronary heart 

disease and other conditions of the cardiorespiratory system 

 Lower risk of developing certain cancers including colon cancer where 

the risk is halved  

 Reduce impairment due to osteoarthritis  

 Increase bone mass and so reduce the risk of osteoporosis  

 Reduce the risk of falls in older adults  

 Effectively prevent and treat obesity and weight gain  

 Reduce the risk of developing and help manage the symptoms of type 

2 diabetes  

 Improve mental health and relieve depression and stress 

 Increase general quality of life by enhancing physical and 

psychological wellbeing 
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Effects of exercise on the body 

 

Exercise has a profound and powerful effect on the body. Effects are acute 

(i.e. occur during exercise) and chronic (i.e. happen in the days or weeks 

following a workout). The acute effects of exercise include increased heart 

and breathing rate, warmer muscles and increased synovial fluid production 

in the joints. However, most exercisers are more interested in the long term 

effects of exercise.  

 

Exercise is a form of stress, albeit a “good” stress. When exposed to a stress, 

the body responds or adapts to the stress so that, when exposed to a similar 

stress again, it will be better able to cope. Exercise affects virtually every 

system of the body but for fitness instructors, the most relevant are the 

cardiovascular and neuromuscular systems.  

 

The effect of exercise on the cardiovascular system  

 

Heart  

 

 Ventricular hypertrophy (heart size increases)  

 Increased contraction strength 

 Increased stroke volume  

 Increased cardiac output  

 Decreased resting heart rate  

 Decreased risk of heart disease 

 Decreased risk of heart attack  

 

Blood vessels and blood chemistry 

  

 Improved blood lipid profile  
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 Increased haemoglobin levels  

 Increased blood volume  

 Reduced systolic and diastolic blood pressure 

 

Regular aerobic exercise has been shown to reduce both systolic and 

diastolic blood pressure by as much as 10 mmHg in mild to moderate 

hypertensive individuals. However, with the exception of circuit weight 

training, exercising with weights shows no such benefit and may actually 

increase diastolic blood pressure.  

 

Lungs  

 

 Increased functional capacity during exercise 

 More efficient diffusion of respiratory gasses 

 Increased vital capacity  

 Improved integrity of respiratory muscles  

 

In addition to affecting the cardiovascular system, exercise also positively 

affects metabolic and mental function.  

 

Metabolic function 

 

 Decreased insulin resistance/improved insulin sensitivity  

 Reduced body fat 

 Increased maximal oxygen uptake – VO2 max 

 Increased metabolic rate after exercise  
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Psychological changes  

 

 Improved self-image  

 Decreased depression, stress and anxiety 

 Increased feelings of achievement  

 Distraction from daily routine 

 

Effect of aerobic exercise on the skeletal systems  

 

As the supporting structure of the body, the skeletal system also responds to 

aerobic exercise in the short and long term.  

 

Short term 

   

 Increased synovial fluid production 

 Increased range of movement of joints  

 

As a result of increased range of movement, joints become more mobile 

and, as synovial fluid is a lubricant, the joint is protected from wear and tear. 

Synovial fluid also nourishes the articular surface of the joint which helps keep 

the joint healthy.  

 

Long term  

 

 Stronger ligaments  

 Increased bone mass 

 Reduced loss of bone mass commonly associated with age  

 

It should be noted that the above adaptations are more pronounced with 

resistance training.  
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Effect of aerobic exercise on the muscular system 

 

Muscles are the engines that drive your body and it is here that the 

adaptations to exercise are usually the most visible. With aerobic training, it is 

the type 1, slow twitch muscle fibres that are predominately effected.  

 

Short term 

   

 Vasodilation  

 Blood pumped preferentially to working muscles  

 Possible DOMS – delayed onset muscle soreness  

 Blood pooling  

 

Delayed onset muscle soreness normally manifests in the hours and days 

following harder than normal exercise: typically 12 to 72 hours. It is especially 

common after starting a new exercise programme or after a sudden increase 

in exercise volume or intensity.  

 

DOMS is most commonly associated with the eccentric or lengthening 

portion of an exercise (e.g. the descent into a squat or running downhill).  

Although not conclusive, research suggests that DOMS is caused by micro 

trauma or microscopic tears to the muscles which results in an inflammatory 

response. One thing is clear: severe DOMS does not necessarily indicate a 

workout has been especially productive and that some people are more 

prone to DOMS than others. Instructors should understand that if DOMS is 

especially severe, it can be enough to put a client off exercise altogether.  

 

Blood pooling describes how blood is preferentially directed to the working 

muscles and then, when exercise ceases, some remains in that area until 

venous return occurs fully. Blood pooling is most commonly observed in the 
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large muscle groups of the lower body. This can give rise to symptoms of 

nausea, dizziness and fainting but can be avoided by doing low-intensity 

cardiovascular exercise as part of the cool down to facilitate venous return.  

 

Long term  

 

Most changes to the muscular system are associated with resistance training 

rather than cardiovascular training. However, any repetitive activity such as 

running or cycling will:  

 

 Improve muscular efficiency  

 Increase capillarisation of the muscles  

 Increase enzymatic function within muscle cells 

 Increase glycogen and creatine phosphate stores  

 Increase size and number of mitochondria  

 

Effects of resistance training on the muscular system 

 

While aerobic exercise has a beneficial role to play in muscular endurance 

and conditioning, overload is generally insufficient to trigger meaningful 

adaptations in terms of strength and/or power in any but the most de-

conditioned exerciser.  

 

If the goal is to improve the condition of the muscular system, resistance 

training is the best exercise option. Effects can be short term or long term. 

They predominately affect the type 2a and type 2b muscle fibres. Note: 

some adaptations are also caused by aerobic exercise.  
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Short term  

 

 Vasodilation  

 Blood pumped preferentially to working muscles  

 Possible DOMS – delayed onset muscle soreness  

 Blood pooling  

 

Long term 

 

 Decreased nervous inhibition leading to increased strength, power and 

speed 

 Increased cross-sectional size of muscle fibres – properly called 

"hypertrophy"  

 Increased glycolytic activity, allowing for more work to be done under 

anaerobic conditions 

 Increased creatine phosphate and glycogen stores  

 Increased capillarisation  

 Increased tendon strength  

 

Exercise and posture  

 

Long periods of inactivity or sitting down can have an adverse affect on 

posture. Posture is the optimal alignment of a joint or joints. In addition, badly 

designed programmes that place an emphasis on a limited number of 

muscles or activities that are very repetitive can also adversely affect posture.  

Sitting - arguably the most negative postural stress - encourages a rounded 

upper back and protracted shoulders, as well as a forward head position. 

Sitting using a computer keyboard is a prime example of another “posture 

buster” and a habitually rounded upper back is commonly referred to as 
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"hyper kyphosis". This hyper kyphotic posture then becomes the norm – even 

in the standing position.  

 

Poor posture is caused by shortened muscles, poor flexibility, a lack of 

strength in the muscles responsible for maintaining good posture and bad 

habits such as slouching.  

 

As sedentary jobs and subsequently poor posture are common, instructors 

should endeavour to include stretches and strengthening exercises in their 

training programs which help undo the damage of habitual sitting and 

slouching. This generally involves stretching the muscles on the front of the 

body and strengthening those on the back.  

 

Exercises that meet the following criteria will also help address postural issue:  

 

 Involve a full range of movement  

 Be compound, functional movement patterns 

 Are performed standing and/or unsupported  

 Utilise free weights and cables rather than machines  

 

Instructors should also ensure that there is an equal volume of pushing and 

pulling exercises and that dynamic and static stretches are utilised. Care 

should also be taken to ensure that all prescribed exercises are performed 

using good form.  

 

Resistance training 

 

There are many forms of resistance training, which is also known as "strength 

training" and "weight training". Some clients approach resistance training with 
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a degree of caution because they incorrectly confuse resistance training 

with bodybuilding or weight lifting.  

 

While there are some similarities between all activities that involve lifting 

weights, resistance training should be an essential part of all client’s exercise 

programs irrespective of training goal, age or gender. This is because it is 

incredibly beneficial.  

 

Benefits of resistance training 

 

Morphological factors 

 

 Muscle hypertrophy due to increases in number and size of myofibrils, 

size of type 2 muscle fibres, increased fluid retention around muscle 

fibres and increased glycogen and water storage within muscle cells  

 Increased size and strength of ligaments and tendons  

 Increased bone density and bone strength  

 

Neural factors  

 

 Increased motor unit activation, recruitment and synchronisation 

leading to increased force production  

 Increase in discharge frequency of motor neurons  

 Decreased neural inhibition leading to improved force production 

 

Biochemical factors  

 

 Small but meaningful increases in ATP and CP levels  

 Increased testosterone and growth hormone production during and 

immediately after resistance training  
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 Increase in insulin sensitivity after resistance training  

 

Additional factors 

 

A programme of resistance training may also:  

 

 Increase, decrease or maintain body mass depending on exercise and 

dietary status  

 Increase muscle mass  

 Decrease fat mass and body fat percentage  

 Improve bone and joint health  

 Increase strength, power and endurance  

 Improve posture  

 Improve proprioception 

 Increase metabolic rate  

 Increase mobility, flexibility and range of movement  

 Improve immune system function  

 Increase functionality and make everyday tasks easier  

 Improve sports performance 

 Improve self-image  

 

Resistance training terminology 

 

Resistance training, like so many things associated with fitness and exercise, 

has a language of its own. It is essential that all instructors are not only familiar 

with this language, but that they are fluent in it so they can effectively 

communicate with other instructors and trainers and also with their clients. 

While exercise names may vary regionally, the terminology used to describe 

aspects of resistance training are all but universal.  
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Repetitions – a repetition, or rep for short, is one complete movement of an 

exercise normally consisting of a lifting phase and a lowering phase. 

Repetitions are usually prescribed in ranges i.e. 1 to 5, 6 to 12 or 13 to 20.  

 

Sets – a group of repetitions performed continuously is called a "set". Sets are 

broken up with periods of recovery lasting from 30 seconds or less to five 

minutes or more.  

 

Repetition maximum (RM) – the maximum number of repetitions that can be 

performed in a single set before failure occurs. A 1RM means the most weight 

that can be lifted for a single repetition whereas a 10RM is the most weight 

that can be lifted 10 times. RM is usually given as an indicator of how much 

weight is to be used (e.g. 75% of 1RM for three sets of five repetitions).  

 

Intensity – intensity has two meanings. It can refer to how hard and/or painful 

an exercise or workout is or it can relate directly to the percentage of the 

1RM being used. The higher the percentage, the more intense a workout is 

deemed to be. Unlike aerobic training, resistance training intensity has no 

correlation with heart rate. This is because performing a 1RM of, say, a bench 

press, while very intense, would not affect heart or breathing rate 

significantly.  

 

Volume – volume is the amount of work done in a training session, a week, a 

month or other training period. Volume can be measured in terms of the 

number of sets performed or the total amount of weights lifted in a given 

timeframe. Many systems of training, especially bodybuilding and 

weightlifting, use a high volume approach.  

 

Compound exercises – exercises that involve two or more joints 

simultaneously are deemed to be "compound exercises". Compound 
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exercises are, in most cases, more productive and functional. Examples of 

compound exercises include press-ups, squats, leg presses, lunges, lat pull-

downs, dumbbell rows and deadlifts.  

 

Isolation exercises – contrary to the name, isolation exercises no not work 

single muscles in isolation but instead, they isolate joints. Isolation exercises 

include leg extensions, leg curls, calf raises, biceps curls, pec deck flyes and 

abdominal crunches. Isolation exercise are not as effective as compound 

exercises as they are less functional. However, they are still useful.  

 

Hypertrophy – developing bigger muscles is a process called "hypertrophy". 

Hypertrophy is the result of an increase in the cross-sectional size of the 

muscle fibres actin and myosin and an accumulation of sarcoplasmic fluid 

inside the muscles. Moderate loads and a high volume of training with short 

to moderate rests are key features of hypertrophy training, as are multiple 

exercises per muscle group.  

 

Anabolism – the process of building structures in the body is called 

"anabolism". Hypertrophy, discussed above, is an anabolic process. The 

primary anabolic hormones, the chemical messengers responsible for 

anabolism, are testosterone and growth hormone. Anabolic steroids are 

artificial anabolic hormones – usually testosterone.  

 

Catabolism – the process of breaking down structures (think catastrophe) in 

the body is called "catabolism" and is the opposite of anabolism. Exercise is 

catabolic i.e. it causes the breakdown of muscle tissue. However, after rest 

and recovery, the muscle tissue grows back bigger and stronger in the 

anabolic process.  
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Types of resistance  

 

To achieve results from resistance training, muscles must be overloaded. That 

is to say they must be asked to do a little more work than usual. Overload can 

come from a number of different types of resistance: 

 

 Free weights (e.g. barbells, dumbbells, medicine balls, kettlebells) 

 Resistance machines (e.g. cable or fixed-path) 

 Body weight (e.g. exercises like press-ups and pull-ups) 

 Manual resistance (e.g. force applied by a partner or opposing limb) 

 Isometrics (e.g. contracting a muscle against an immovable object like 

a wall) 

 Resistance bands  

 Water (e.g. hydrotherapy, swimming wearing fins and/or hand 

paddles) 

 

While there are lots of ways to apply overload to your muscles, methods 

should be selected on merit and based on the needs of the client. While an 

instructor may prefer one particular method for their own training, they should 

be sufficiently familiar with all methods for their client’s usage.  

 

Roles of muscles during exercise 

 

Resistance exercises are normally chosen because they work a particular 

muscle group i.e. the bench press to work the chest. However, in any 

movement, a whole lot more is going on than the work done by the target 

muscle. Knowing the role of muscles in an exercise is important for several 

reasons, including programme design and avoiding overlapping exercises. 

Overlapping exercises can put too much stress on a particular muscle in the 

client's body, leading to them overworking it and fatigue setting in. 
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Agonists – also known as the "prime mover", the agonist is muscle that 

contracts to produce force and control the movement. It is also the target 

muscle of the exercise. 

 

Antagonists – the opposing muscle and the one that relaxes to allow 

movement to occur is called the "antagonist". This muscle is only usually 

responsible for the opposite joint action. 

 

Synergists – muscles never work in isolation and synergists assist the agonist by 

modifying the desired movement e.g. in the bench press, the pectoralis 

major is the agonist, but the anterior deltoids and triceps are also involved to 

a lesser extent. Synergists can be thought of as secondary muscles.  

 

Fixators – fixators fix joints in place so they remain stable and the agonist can 

work efficiently. In the press-up, the core muscles fixate the spine to prevent 

the hips dropping. Fixators are also known as "stabilisers". 

 

With the help of your tutor, complete the following chart: 

 

 Shoulder press machine  Barbell biceps curls Lat pull downs 

Agonist 

 

 

 

 

 

 

  

Antagonist(s) 
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Synergist(s) 

 

 

 

 

 

 

  

Fixators(s) 

 

 

 

 

 

 

  

 

Warm up and cool down  

 

While the main session, be it resistance training or aerobic training, is the 

productive part of any workout, going from sedentary to exercising hard is 

not a good idea. This is because it will reduce the effectiveness of the 

workout and may result in injury. Once the hard work is completed, as 

tempting as it might be to do so, it is never a good idea to come to an 

abrupt halt. All of this means that instructors must ease their client into and 

out of exercise. This requires well-designed warm ups and cool downs.  

 

Warm ups 

 

Warm ups are designed to make you warm (!) and also make the transition 

from inactive to active as smooth and seamless as possible. A good warm up 

should prepare your joints, muscles, and neuromuscular system for the 

workout that follows.  



 

 

180 
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A good warm up will:  

 

 Raise your heart rate 

 Increase your body temperature  

 Mobilise your major joints 

 Stretch your muscles in an appropriate way 

 

Warming up should never be so intense that performance of the main session 

is compromised, but neither should it be so gentle that it is ineffective.  

 

A warm up should mimic the skills of the coming workout and should be 

specific to the demands that face the client (i.e. if the client’s workout 

involves running, so too should the warm up). The same is true of resistance 

training. Warm ups generally consist of a graduated pulse raising activity, joint 

mobility exercises, appropriate stretching (usually dynamic in nature) and any 

drills necessary to fully prepare the client for the session to follow.  

 

Warming up has the following benefits:  

 

 Increased core temperature leading to improved vasodilation and 

better delivery of oxygen to working muscles  

 Warmer muscles that will contract and relax more readily 

 Metabolic processes in the muscles happen more rapidly and 

efficiently  

 Muscle viscosity is reduced, so movement is smoother and more 

efficient  

 Muscles are able to exert more force after an appropriate warm up 

because of increased neuromuscular facilitation  

 Lactic acid production is reduced after a slow and gradual warm up  
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 Nerve impulses travel faster, reaction times decrease, balance, 

coordination and general nervous system function improves 

 Improved cardiovascular response to strenuous exercise due to 

increased vasodilation  

 Joints are lubricated with synovial fluid, resulting in increased range of 

movement and reduced wear and tear 

 Connective tissue and muscles becomes more flexible  

 Mental and physical rehearsal effect  

 

Although it is impossible to unequivocally say that warm ups prevent injury as 

people who have warmed up get injured too, it is safe to say that a good 

warm up specific to the following workout should reduce the risk of injury.  

 

Types of warm up 

 

There are three main types of warm up:  

 

Passive warm ups – passive warm ups inevitably involve the use of a sauna, 

heat lamps, taking a hot bath, using a heat pack, donning extra clothes or 

getting a massage. While circulation can increase and so too can superficial 

muscle temperature, core temperature, joint mobility and cardiovascular 

function will remain largely unchanged. The main value of passive warm ups 

is continuing the warm up process after a more active warm up, preparing 

the body for a more active warm up or warming up when injured.  

 

Active general warm ups – general warm ups are best used before general 

workouts and involve activities such as jogging and/or light calisthenics. They 

affect both cardiovascular and neurological systems and are more effective 

than passive warm ups.  
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Active specific warm ups – specific warm ups involve using movement 

patterns that are similar or even identical to those of the coming workout but 

with reduced intensity. An example of this is doing several light but 

progressively heavier sets of deadlifts before a powerlifting workout. Specific 

warm ups also provide an opportunity to practice the skills that will be used in 

the coming workout. The more intense or skilful the workout, the more 

important specific warm ups become. Active specific warm ups are often 

proceeded with active, general warm ups.  

 

As a general rule, warm ups should be gradual and progressive and should 

end when the client feels they are ready to start their main session. There is no 

set length to a warm up; it should be as long as necessary but no longer than 

this so energy is conserved for the main session. Cold weather, advancing 

age, injury or muscle soreness and the intensity of the workout to follow will all 

influence the length of the warm up.  

 

Cool downs 

 

Cool downs help return the body to its pre-exercise state. Just as a warm up 

should be gradual, so too should a cool down. A sudden halt to physical 

activity can leave a client sore and may make them suffer from DOMS or 

cause blood pooling.  

 

The objectives of the cool down are: 

  

 Gradually decrease pulse rate  

 Decrease body temperature  

 Stretch muscles in the appropriate way  
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Cool downs generally involve a short period of aerobic exercise where 

intensity is gradually decreased over several minutes. This facilities venous 

return and prevents blood pooling. On completion of this “pulse lowerer”, 

stretching is performed according to the needs of the client. Stretches are 

generally static in nature and are designed to maintain or improve the 

client’s current level of flexibility.  

 

Flexibility 

 

Flexibility is best defined as the range of movement at a joint or joints. It is 

influenced by joint structure, the shape of the bones and cartilage involved 

and the length and elasticity of the muscles that cross the joint.  

 

Flexibility varies significantly from person to person and is specific to 

individuals. Poor flexibility can have an adverse effect on posture and 

function, as can excessive flexibility or hypermobility.  

 

While flexibility is, in many ways, genetic, some sports and activities are 

responsible for a reduction in flexibility. For example, long periods of sitting 

can shorten several important muscles, including the hamstrings and hip 

flexors. Jogging and cycling, i.e. activities that utilise a small range of 

movement, can also cause muscles to shorten. This phenomenon is called 

"adaptive shortening".  

 

Some activities are linked to or require a high degree of flexibility. The most 

obvious examples are dance, gymnastics and most martial arts.  

 

Flexibility is developed by stretching. This involves moving the muscle origin 

and insertion further apart. There are several notable benefits to stretching: 
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 Increased range of movement  

 Reduced muscle tension 

 Increased physical and mental relaxation 

 Reduced risk of non-specific back pain 

 Possible reduced risk of DOMS (delayed onset muscle soreness)  

 Decreased muscle viscosity resulting in smoother movements  

 Improved coordination  

 Improved proprioception  

 Improved circulation  

 Improved posture  

 Possible reduced risk of injury 

 

Factors affecting flexibility  

 

Flexibility can vary significantly from one individual to another. The potential 

for developing flexibility is, in part, limited by several factors: 

 

Age – babies are very flexible but as they start to walk and more joint stability 

is required, muscles begin to tighten up. Younger people tend to be naturally 

more flexible than older people and muscle elasticity tends to decline with 

age unless regular stretching is performed.  

 

Gender – women tend to be naturally more flexible than men. The reasons 

are two-fold. Women have a higher amount of the hormone relaxin which 

does exactly what its name suggests: it relaxes soft tissue and muscle. This 

facilitates greater flexibility. Relaxin levels increase significantly during 

pregnancy so the woman’s body can stretch to accommodate the growing 

foetus and for the birth itself. Additionally, women are statistically more likely 

to participate in activities such as dancing or gymnastics where flexibility is 

important and therefore developed.  
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Temperature – direct or indirect heat make muscles and tendons more 

elastic. Conversely, a decrease in temperature can significantly reduce 

flexibility.   

 

Exercise history – years of running or cycling can adversely affect flexibility 

while performing full-range movements such as deep squats, high kicks and 

other dynamic activities will enhance it. A well-designed resistance training 

programme utilising full ranges of movement will positively influence flexibility, 

whereas the same programme performed using shortened range of 

movement will reduce flexibility.  

 

Heredity – hypermobility is a hereditary trait; some people are born with a 

tendency towards it. Hypermobility is incorrectly referred to as an individual 

being “double jointed”. It increases the risk of injury and joint dislocation and 

it is essential that muscles are strengthened to protect at-risk joints.  

 

Fashion – high heels and tight skirts can adversely affect flexibility because 

they place muscles in a shortened position or restrict range of movement.  
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Methods of stretching  

 

There are several methods and types of stretching that an instructor should 

be familiar with so they can chose the right one for their client:  

 

Method Type of stretching Example 

Active stretching Static – maintenance  

Static – developmental  

Dynamic 

Ballistic 

Seated hamstring 

stretch 

Standing chest stretch 

Leg swings 

Standing toe touches 

Passive stretching Static – maintenance  

Static – developmental  

Partner-assisted 

hamstring stretch 

 

Active stretching 

Active stretching involves effort from the individual doing the stretching. This 

may be because they adopt and hold a stretch themselves or use the 

antagonist of the target muscle to stretch the opposing muscle. Examples 

include using the middle trapezius, rhomboids and posterior deltoids to 

horizontally extend the shoulders and retract the shoulder girdle to stretch the 

pectoralis major and anterior deltoids.  

 

Passive stretching  

Passive stretching uses an external force or prop to stretch the target muscle. 

For example, a length of rope can be used to stretch the hamstrings of one 

leg while lying on your back, or else the use of a partner to help aid 

stretching. Passive stretches are usually better when a longer stretch is 

required as they are comfortable and require little or no input from the client. 

If a training partner or instructor is providing stretching assistance, it is essential 
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that the force of the stretch is applied gradually and carefully and is 

accompanied by good communication between both parties. This is 

because it is all too easy to overstretch and cause injury.  

 

Types of stretch  

 

Static – as the name suggests, static stretches involve little or no movement. 

The muscle in question is stretched until the point of bind (end of range) is 

reached and that position is then held with no bouncing. This should result in 

a mild stretching sensation but no actual pain in the target muscle or joints.  

Static stretches can be used to maintain the current level of flexibility 

(maintenance stretching) or increase flexibility (developmental stretching).  

Maintenance stretches are held for 10 to 15 seconds and then released, 

whereas developmental stretches are held for 30 seconds or more. 

Developmental stretches are usually increased incrementally as muscles 

gradually relax. In general, the longer a stretch is held, the greater the 

increase in flexibility will be.  

 

Care should be taken not to force a stretch or stretch a cold muscle so the 

client does not get injured. It is also important to ensure that increases in the 

depth of a stretch come from elongation of the target muscle and not 

nearby joints (e.g. rounding the lower back in a hamstring stretch).  

 

Dynamic – dynamic stretches involve taking a muscle or group of muscles 

through a wide range of movement without stopping in the fully extended 

position. For example, to stretch the hamstrings, you could swing your legs 

forward from your hips in an alternating high kick. Dynamic stretches are 

always performed smoothly and in a controlled manner to minimise the risk of 

injury and should mimic the movements or activities of the following workout 

or sport.  
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Other examples of dynamic stretches include forward lunges with a waist 

twist, wide-foot squats and repeatedly reaching your arms up above your 

head. Dynamic stretches are normally best performed in sets of 10 to 15 

repetitions and usually three to five dynamic stretches are all that are 

required.  

 

Ballistic – this form of stretching involves using momentum and bodyweight to 

stretch a muscle beyond its normal point of bind. This is done using repetitive 

bouncing movements. For the vast majority of exercisers, this method is not 

recommended. This is because rapidly and forcefully exceeding the point of 

bind may cause injury. However, for certain sportspeople and for stretching 

adhesions and stubborn fibrous tissue in physiotherapy and rehabilitation, it 

may be necessary to use ballistic stretching.  

 

When to stretch? 

 

Stretching should be part of virtually every workout but is important that the 

right stretches are used at the right time. For example, static developmental 

stretches cause muscle relaxation and can inhibit force production so they 

are not well-suited for a warm up. However, if a client has bad flexibility in 

one or several muscles which makes the performance of a particular exercise 

more difficult than normal, statically stretching hypertonic muscles may be 

beneficial (e.g. statically stretching the calves prior to squats). In contrast, the 

active nature of dynamic stretches mean they are not really suitable for cool 

downs.  
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Warm up Cool down 

Dynamic 

stretching 

Static stretching – maintenance 

Ballistic stretching Static stretching – 

developmental 

Static stretching *  

 

* For corrective purposes only  

 

In the majority of cases, stretching is a safe and beneficial activity. However, 

some population groups could suffer injury or health concerns as a result of 

stretching. An instructor should know who is and who is not a suitable 

candidate for flexibility training. 

 

Considerations when performing flexibility training include:  

 

 Avoid any developmental or ballistic stretches during pregnancy 

because of the softening effects of relaxin  

 Do not force a stretch if movement is inhibited by a bony block 

 Avoid stretching the muscles surrounding a fracture site for 8-12 weeks 

post-injury  

 Stop stretching if any sharp muscle or joint pain occurs 

 Stop stretching is any muscle cramps occur during stretching  

 Do not stretch joints or tissue that is infected  

 Avoid stretching any muscle or joint that is acutely inflamed  

 Do not stretch any bruised or sore muscles if the cause was 

overstretching 
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Flexibility training is all too easily left out of exercise programmes because of a 

lack of time, not seeing the value or lack of knowledge. However, not 

stretching can increase acute and chronic injury risks and regaining lost 

flexibility takes much longer than developing and maintaining it in the first 

place.  

 

Principles and variables of fitness in designing an exercise 

programme  

 

One of the main jobs of a fitness instructor is designing exercise programmes. 

The results experienced by the client are largely the result of the programme 

they follow. It is therefore essential that instructors learn and practice 

designing programmes to ensure they perform this vital job skill effectively 

and efficiently.  

 

The training principles  

 

The training principles are best thought of as programme design rules for 

success. If a programme adheres to these principles, it is much more likely to 

be effective. There are five main training principles: 

 

1. Specificity – the principle of specificity dictates that the adaptations in the 

muscles, organs and systems will be specific to the type of training 

performed. This is also known as the SAID principle – short for "specific 

adaptations to imposed demands". If a client wants to improve their ability to 

run, a large amount of their training should involve running. Similarly, if the 

client wants to get stronger, they need to lift heavy weights.  

 



 

 

192 

 

2. Progressive overload – if you only run a mile every time you exercise, your 

body will adapt to that level of stress and your fitness will plateau; you will 

only ever be “one mile fit”. However, if you want to increase your fitness 

further, you will have to make your workout progressively harder. This is called 

"overload". Overload comes from the intensity of the exercise, the duration of 

the exercise, the frequency of the exercise, as well as several other factors. 

These factors can be manipulated to make the workout more demanding 

and therefore more productive. This is covered in the section on training 

variables.  

 

3. Reversibility – fitness cannot be stored and, if an individual stops exercising, 

over the coming weeks and months, their fitness will decline. To maintain any 

aspect of fitness - be it strength, flexibility or cardiovascular fitness - exercise 

must be maintained.  

 

4. Recovery – the cells, muscles and systems of the body only adapt during 

periods of rest and recovery so recovery must be programmed alongside 

exercise for best results. While training every day might seem like a good 

idea, the lack of rest may actually inhibit rather than result in superior fitness 

gains. The key to success is doing as much exercise as the body can tolerate 

without becoming over trained from lack of rest. Rest between sets, workouts 

and even weeks of intense training all require consideration.  

 

5. Individuality – physiological factors such as age, gender and somatotype 

will all affect programme design and the results experienced by the client. 

While one exercise or programme type may suit some clients perfectly, they 

may be completely contraindicated for others. It is essential, therefore, that 

the programmes are designed on an individual basis and do not follow 

“cookie cutter” templates.  
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General exercise variables  

 

Doing the same workout over and over will cause fitness gains to stagnate or 

plateau. This can lead to client frustration and even exercise drop out. To 

ensure the client’s fitness levels continue to improve, it is essential that 

instructors know how to manipulate the general exercise variables. This can 

be summarised using the acronym F.I.T.T.  

 

F – frequency  

I – intensity  

T – time  

T – type  

 

Frequency – refers to the number of training sessions per day, week, month or 

year. A beginner client may start out exercising three times a week, whereas 

an advanced athlete might train 12 times a week (twice a day for six days). 

Exercise frequency should increase gradually over time and reflect not only 

the client’s level of fitness but also their ability to recover and the amount of 

time they have available.  

 

Intensity – a workout’s difficulty is properly referred to as "intensity". Intensity 

can be measured using the rating of perceived (RPE) exertion scale, the 

percentage of 1RM (one repetition maximum) being used or the average 

exercise heart rate. This is influenced by the training variables discussed 

elsewhere in this manual but include speed, distance, resistance, duration of 

recovery and level length.  

 

Time – the duration of a workout, the time between sets, the time between 

workouts and even the amount of time taken to perform a single repetition 

can all be varied to elicit a specific training response. Time is an important 
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exercise variable so instructors should wear a watch to be able to monitor this 

factor.  

 

Type – choosing the right type of exercise depends on the client’s goals, 

physiology and their current skill level. They should, in the majority of cases, be 

specific to what the session is designed to achieve. While both running and 

swimming can positively affect the cardiovascular system, if the client’s goal 

is to become a better runner, running should make up the majority of their 

workouts. However, the type of exercise can be manipulated to elicit a 

specific fitness response as many exercises have broad similarities and can 

be used to provide programme variety.  

 

General F.I.T.T. guidelines for common fitness goals  

 

 Strength Hypertrophy Endurance Health Cardiovascular 

Frequency 1-2 times per 

week per 

muscle 

group 

1-2 times per 

week per 

muscle 

group 

2-3 times per 

week per 

muscle group 

5+ sessions 

per week 

3+  

sessions  

per week 

Intensity High - >85% 

1RM 

Moderate  

67-85% 1RM 

Low 

<67% 1RM 

Low  

6/7 RPE 

Medium/high 

60-90% MHR 

Type  Split routine Split routine  Whole body 

routine  

Any physical 

activity  

CV exercise 

Time, reps 1-5 reps 6-12 reps 13-20+ reps 30+ minutes 20+  

minutes  

Recovery 

between  

sets 

3-5 minutes 1-2 minutes 30-60 seconds N/A 1-10 minutes 

depending on 

energy system 

Sets per 2-6 sets 3-6 sets 2-3 sets 1 2+ (if using 
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exercise intervals) 

 

Regarding frequency, as fitness levels increase, so too does the ability to 

recover from exercise. Where a beginner may need several days rest 

between hard workouts, a more advanced exerciser may only need 24 

hours. Therefore, workout frequency should reflect a client’s training 

status/age or level of experience.  

 

However, it is also important to realise that the ability to recover from exercise 

is also affected by age, nutritional status, sleep, stress and gender. Therefore, 

while the following guidelines are useful, they should not be considered to be 

“set in stone”.  

 

Training status Frequency (per 

week)  

Beginner 2-3 

Intermediate 3-4 

Advanced 4-7+ 

 

Principles of a progressive training program  

 

Doing the same workouts over and over is a sure-fire route to a fitness 

plateau. A lack of meaningful progress could result in the client losing 

enthusiasm and motivation for exercise. To avoid such stagnation, the fitness 

and exercises variables should be manipulated over time to ensure that the 

client continues to progress toward his or her goals. This planned progression 

is called "periodisation".  
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Progression and periodisation  

 

The human body is responsive and will do its best to adapt to whatever stress 

it is exposed to. Exercise is a form of stress and - assuming the dose of stress is 

correct and there is sufficient rest and recovery between bouts of exercise - 

the result of doing exercise should be positive.  

 

However, repeated bouts of the same exercise, too much exercise too soon, 

or too little will not provide a stimulus for change and lack of progress is likely 

to result in client dissatisfaction.  

 

In the majority of cases, beginners adapt the quickest because literally any 

stress is new. As exercisers transition from beginner to intermediate, 

improvements in fitness start to slow down. Advanced exercisers - because 

they are so close to their genetic potential - make only very small fitness 

improvements.  

 

Unfortunately, because a beginner is so adaptable, they will experience 

improvements in fitness even if they are following a program that is incorrectly 

designed. These initial gains, are, however, short lived, which is why 

programme design and periodisation are so important if continual progress is 

to be maintained.  

 

It is once fitness progress begins to slow that manipulation of the so-called 

"training variables" become essential. However, over-zealous programming, 

not paying attention to recovery and a sub-par approach to nutrition can 

result in overtraining.  
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Overtraining  

 

Exercise that exceeds the client’s ability to recover and adapt can lead to a 

condition called "overtraining" or - to give its full name - "chronic overtraining 

syndrome". Overtraining can be caused by the instructor’s programme, as 

well as what the client does outside of the gym.  It is therefore important that 

both parties know how to recognise the symptoms.  

 

Signs of overtraining include: 

 

 Decrease in coordination  

 Inability to concentrate  

 Reduction in performance  

 Irritability  

 Oversensitivity to criticism  

 Disrupted sleeping patterns  

 Non-specific aches and pains  

 Loss of training enthusiasm  

 General lethargy 

 Limbs “feel heavy”   

 Increased frequency of colds and other illnesses  

 Digestive upset  

 Elevated resting heart rate  

 Dysmenorrhea (irregular periods) or amenorrhea (absence of periods)     

 

If overtraining is suspected, a short break and regression of the training plan 

must be implemented. Trying to “smash through” overtraining can make 

matters much worse and could necessitate a longer break from exercise.  
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Planning exercise for health reasons  

 

While many people exercise for improved sports performance or enhanced 

appearance, many exercisers work out simply because they want to be 

healthier and live longer.  In this instance, periodisation becomes less 

important because simply being active will improve health status and will 

reduce the risk of developing diseases such as obesity and heart disease.  

Research suggests that being physically active reduces all-cause mortality 

and being hypokinetic (sedentary) is a major risk factor for many medical 

conditions.  

 

Despite the fact that “exercise is good for everybody’s body”, a study by the 

Health Education Authority (HEA) - now called The National Institute for 

Health and Clinical Excellence revealed the following:  

 

 90% of adults believe that exercise is important but only 40% actually 

do it. 

 Most adults believe they are active enough to keep fit. 

 80% of adults do not know how much exercise they need to do. 

 70% of men and 80% of women are not active enough to see benefits 

to their health. 

 2/3 of women and 1/3 of men find walking briskly uphill for a few 

minutes very demanding. 

 1/3 of men and 1/2 of women aged 65 to 74 do not have enough 

strength to lift 50% of their body weight, making everyday tasks like 

climbing stairs and walking very demanding if not impossible. 
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Amount of exercise necessary to benefit health and fitness  

 

Health and fitness are two very different things. Health is an absence of 

disease, whereas fitness is more to do with performance and the ability to 

perform physical work. It is possible to be healthy but not fit and fit but not 

especially healthy (for example, someone who exercises but smokes heavily). 

According to the American College of Sports Medicine (ACSM), the exercise 

prescription for health and fitness differ significantly.  

 

To reduce mortality  

 

Frequency – 5-7 times a week  

Intensity – moderate or 50-70% MHR 

Time – 30 minutes in total per day  

Type – any sustained, physically demanding activity using large muscle 

groups 

 

Simply being physically active for 30 minutes or more a day provides health 

benefits e.g. gardening or walking for transport or leisure. Research suggests 

that the time can be cumulative provided eight or more minutes of activity 

are performed at a time. For general physical activity to have health benefits, 

the participant should get slightly out of breath and generally feel warm.  

 

To improve fitness AND reduce mortality 

 

Frequency – 3-5 times a week  

Intensity – vigorous 60-90% MHR 

Time – 20-60 minutes in total per day  

Type – sustained exercise using large muscle groups e.g. jogging, rowing etc.  

Examples of activities listed by intensity:  
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Moderate Vigorous 

Cycling for pleasure Running at 5mph 

Step machine Hockey 

Rowing machine Squash 

Walking briskly Tennis 

Cricket Rugby 

Golf Hill walking 

Swimming Stair climbing 

Gardening and mowing the 

lawn 

Cross country skiing 

Badminton Rock climbing 

DIY Circuit training  

 

Benefits  

 

When trying to “sell” exercise, it is important that instructors are able to 

explain the myriad of benefits that can be gained from participating in a 

regular fitness programme. While many benefits are physical (e.g. weight 

loss), or have a positive health benefit, exercise can also have a positive 

effect on the mind and may even be socially or spiritually beneficial.  

 

While it cannot be guaranteed that all exercisers will experience all the 

benefits, it is certain that being physically active will counter the effects of 

inactivity and can only be a positive undertaking.  
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Student task 

 

List as many benefits of following a regular program of physical activity as you 

can. Remember to think in terms of physical, social and psychological.  

 

Physical Social Psychological 
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Monitoring exercise intensity  

 

For exercise to be beneficial, it needs to be appropriately intense. Not 

enough intensity and there is no stimulus to trigger adaptation, but too much 

intensity and overtraining and injury may result. Subsequently, it is important 

that instructors not only prescribe exercise at the correct intensity, but also 

know how to monitor the intensity their client is working at. Knowing how hard 

the client is working will provide a benchmark to compare future workouts 

against and also determine the success of the session.  

 

There are four reliable methods that an instructor can use to monitor exercise 

intensity: 

 

 Heart rate  

 Rating or perceived exertion  

 Talk test  

 Subjective assessments   

 

Heart rate 

 

This is arguably the most common and accurate way to monitor exercise 

intensity. The main way to monitor the heart rate is either by taking the pulse 

manually at the radial (wrist) or carotid (neck) artery or, more conveniently, 

using a heart rate monitor.  

 

Commonly, when performing aerobic exercise, the heart rate should be 60 to 

90% of the individual’s age-adjusted maximum. Therefore, the first part of any 

heart rate calculation requires a maximum heart rate.  
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Estimating maximum heart rate 

 

All heart rate calculations are based on percentages of maximum heart rate 

(MHR) i.e. the highest possible pulse. This is normally calculated as:  

MHR = 220 – age in years 

 

For example, 35 year-old exerciser would have a maximum heart rate of 185 

beats per minute (BPM).  

 

However, this calculation is known to have an error range of +/- 11 BPM so 

our 35 year-old exerciser’s actual maximum heart rate could be anywhere 

between 174 to 196 BPM.  

 

For this reason, maximum heart rate and the calculations derived from this 

number should be treated as guidelines only. While many exercisers will fit 

neatly into 220 minus age, some may find that percentages based on this 

figure will result in workouts that are too intense or not intense enough.  

 

The only true way to determine a maximum heart rate is to exercise a client 

to exhaustion and then take their heart rate. For example, after running a 

maximum speed 400 meters. Needless to say, this type of stress testing is only 

suitable for very experienced clients who are medically fit. Anyone not 

meeting that criteria should use the 220 minus age calculation instead.  

 

Heart rate training zones  

 

Once an individual’s maximum heart rate has been determined, the 

instructor must then determine at what percentage the client should 

exercise. The accepted range is 60 to 90% of MHR but in some circumstances, 

heart rates outside this range may be appropriate.  
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As a rule, beginners should exercise at the lower end of the scale, while more 

advanced exercisers should exercise at the middle and upper end. This is 

simply because lower intensity (60-70% MHR) is less intense and generally less 

stressful, making it more suitable for novice exercisers. As the exerciser gets 

fitter, a higher level of intensity would be appropriate. However, like all things 

exercise-related, increases in intensity should be gradual.  

 

The fat burning myth 

 

A common myth associated with aerobic training zones is the existence of 

the fat burning myth. It is often believed that exercising at a low heart rate 

percentage (around 60-70% MHR) results in a higher rate of fat metabolism. 

However, while this level of intensity does result in fat burning, so too does 

working at 80% or even 90%. The truth is that there is no “fat burning zone” 

and, actually, the higher the intensity, the more calories are burnt. That is 

much more important than the amount of energy coming from fat.  

 

Rating of perceived exertion  

 

The rating of perceived exertion scale (RPE for short) was developed by 

Scandinavian physiologist Gunnar Borg and is sometimes referred to as 

"Borg’s scale". It is designed to identify exercise intensity based on symptoms 

experienced by the exerciser or, in simple terms, how they feel.  

 

Borg based his scale on fit athletes (cross country skiers) with an average 

resting heart rate of 60 BPM and an average maximum of 200 BPM. He then 

simply dropped the last zero and came up with his classic scale of 6 to 20. 

Borg’s scale has since been simplified to run from 1 to 10.  
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With practice, an exerciser should be able to estimate their level of exertion 

very accurately using either the classic or modified scales.  

 

Classic Borg’s 

Scale 

Modified Borg’s 

Scale 

Corresponding 

heart rate 

Classification 

<9 <3 <50% Very light 

10-11 3-4 50-64% Light 

12-13 5-6 65-79% Moderate 

14-16 7-8 80-89% Heavy 

17-20 9-10 90-100% Very heavy 

 

Unlike heart rate, which can only be used for monitoring cardiovascular 

exercise intensity, Borg’s scale can also be applied to resistance training. For 

example, using a predetermined weight, a client could be instructed to 

perform repetitions until they reach nine on the modified scale. This would be 

one or two reps shy of muscular failure.  

 

Using RPE takes practice and often needs quantifying before use. You should 

therefore take time to explain the scale being used before the participant 

starts exercising (e.g. “If RPE one is sat on your sofa at home with your feet up 

and ten is running flat out in a race, for this exercise, you need to be at level 

five to six”).  

 

Important: clients that do not enjoy exercise or who are finding a particular 

activity repetitive or boring will usually overestimate their RPE whereas a client 

who is “in the zone” and flowing or who does not want to reveal how hard 

they are finding a particular workout may underestimate it. RPE should be 

used with care and preferably in concert with other methods of assessment.  
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Talk test  

 

Though not as accurate as measuring heart rate or either of the Borg RPE 

scales, the talk test is a simple method that gives a good indication of how 

hard a client is exercising. Because speech is affected by breathing, there is 

an inextricable relationship with exercise intensity, breathing and therefore 

how easily someone can speak during exercise.  

 

Activity level Response 

Light Breathing lightly, talking easily 

Moderate Comfortable but breathing is faster and speech more 

laboured and broken 

Vigorous Breathing deeply and quickly, speech becoming 

increasingly difficult 

 

The easiest way to use the talk test is through simple observation and paying 

attention to how your client responds to your questions. For a fuller picture of 

their response to exercise, you can combine the talk test with RPE by asking 

them to estimate their current RPE. A few well-timed questions will easily 

confirm their estimate or lead you to your own conclusion.  

 

Subjective assessments 

 

Simply observing your client while they exercise can give a good indicator of 

their current level of intensity although these observations are not easily 

quantified. Examples include:  

 

 Sweating  

 Redness  
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 Technique  

 Previous performance 

 Facial expression  

 Switching from nose to mouth breathing  

 

Everybody responds differently to exercise but after a few workouts, an 

observant instructor should soon be able to identify their client’s “tells”.  

 

Contraindications to exercise and safety guidelines for special populations 

 

In exercise, a contraindication is anything that will do more harm than good. 

Some exercises are deemed harmful (behind the neck press and bent over 

rows with a rounded back are a couple of examples), however, some 

exercises that are perfectly safe for the vast majority of exercisers may be 

harmful to others because of pre-existing medical conditions or age; the so-

called "special population" groups.  

 

An instructor should make special considerations when designing 

programmes for special population groups to avoid including any 

contraindicated exercises or activities that may adversely affect health.  

 

Special population groups are normally identified prior to exercise during the 

screening process and when filling in the PAR-Q. In many cases, a positive 

answer in the PAR-Q will require a medical referral. If exercise is deemed to 

be appropriate, the instructor must design a workout that is safe, effective 

and is in no way contraindicated. This may be done with or without input 

from the medical professional.  

 

There are several special population groups that an instructor should be 

familiar with:  
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 Older clients  

 Pre and post-natal clients  

 Disabled clients  

 Younger clients  

 

Older clients  

 

Anyone over the age of 50 is deemed to be an older exerciser because it is 

recognised that many physiological and medical changes occur at and 

around that age. Even fit and healthy-looking older people may be suffering 

the effects of aging, so instructors always need to be mindful that, regardless 

of outward appearances, aging is having an impact. 

 

40 is the usual age for seeing more pronounced signs of aging and 50 is when 

progressive losses in the neuromuscular and skeletal systems may require 

adaptation to the exercise programme.  

 

Aging is not a disease but simply describes the fact that, with advancing 

years, the systems of the body start to break down faster than they can be 

rebuilt. This results in declines in physiological and even psychological fitness 

which can adversely affect exercise ability and performance. Eventually 

these loses lead to increased frailty and an inability to respond to stress and 

disease.  

 

Functional status can be positively affected by exercise and diet. This means 

that exercise is increasingly important for people over the age of 40, but while 

exercise can significantly slow the decline, aging is an inevitable process.  

 

At a rate of approximately 1-2% per year, aging results in a loss in: 
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 Muscle strength  

 Muscle power  

 Bone density  

 Aerobic endurance  

 Balance and coordination  

 Flexibility and mobility  

  

Additionally, aging can result in sensory and cognitive declines, including:  

 

 Difficulty learning new skills 

 Visual impairment  

 Aural impairment  

 Reduced short term memory  

 

It goes without saying that an instructor needs to be aware of these changes 

and prepared to adapt any programme of exercise accordingly.  

 

To be safe and to follow best practice, the following guidelines should be 

observed for exercising adults who are 50 or older: 

 

 All people over the age of 50 should be screened prior to exercise to 

establish whether they are asymptomatic (free from symptoms) and 

any adverse symptoms should result in a medical referral prior to 

participation. 

 

 Warm ups should be longer and more gradual and include additional 

mobility exercises for all major joints. 15 minutes or longer is an 

appropriate duration.  
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 Cool downs should be longer and more gradual than for younger 

exercisers to minimise the potential for blood pooling and delayed 

onset muscle soreness. 15 minutes or longer is the appropriate duration.  

 

 Exercise intensity should be challenging but health-related i.e. without 

pain or strain. Intensity should be adjusted so the client is working within 

their own individual comfort zone by using RPE and the talk test. Energy 

levels and joint pain can fluctuate from one day to the next so the 

instructor should be prepared to change the programme on short 

notice according to how the client is feeling on any given day.  

 

 Ensure correct technique is used at all times because of the increased 

risk of musculoskeletal injury with this group.  

 

 Allow for more time and be prepared to provide assistance when 

moving from floor to standing exercises.  

 

 Simplify exercises to allow for loss of coordination and balance. Give 

suitable alternatives to clients who find certain exercises difficult. Make 

sure the risk of suffering a fall is minimised.  

 

 Learn new exercises in the easiest position e.g. seated or using a 

machine, and then progress in difficulty gradually.  

 

 Avoid extreme spinal flexion i.e. sit-ups, to reduce wear and tear on an 

already potentially worn spine. Focus on bracing exercises instead.  

 

 Be prepared to explain exercises clearly and repeatedly because of 

developing auditory and memory issues.  
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 Understand that older joints are less mobile than younger ones so it 

may be necessary to reduce the range of movement to reflect this.  

 

 Programmes should include resistance training to help slow the loss of 

muscle and strength and maximise bone mass.  

 

Older exercisers are an important special population that is growing every 

year. They are very rewarding to work with. Older people often have more 

free time and disposable income to dedicate to exercise and are more 

aware of the health and functional benefits of exercise in the maintenance 

of quality of life. By modifying exercise appropriately, an instructor can have 

a huge impact on the life of an older client.  

 

Pre and post-natal clients  

 

In the not-too-distant past, exercise was frowned upon for women during 

pregnancy. It was thought that exercise could have a negative effect on 

foetal development and could even lead to a premature birth. More 

recently, opinions have changed and more and more women are choosing 

to exercise through their pregnancy.  

 

In the vast majority of cases, exercise is safe for both the mother-to-be and 

the baby. Exercise of the appropriate intensity which is in line with the current 

recommendations should not have any adverse effect on foetal 

development or the birth. However, this makes the assumption that no history 

exists that would make even the right sort of exercise problematic. If any such 

history exists, the client should be referred to their doctor before commencing 

or continuing with an exercise programme.  
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While it seems normal and natural for an already exercising woman to 

exercise through their pregnancy, some women actually choose to take up 

exercise when they become pregnant. This means that not only is their body 

trying to adapt to being pregnant, they also have to adapt to exercise too. In 

this instance, the instructor should programme 15 minutes of continual 

aerobic exercise and gradually increase week by week up to 30 minutes per 

session.  

 

There are several key guidelines to consider when working with otherwise 

healthy pre and post-natal clients:  

 

 Pregnant women should endeavour to stay well hydrated and avoid 

exercising in hot or humid conditions to reduce the risk of foetal 

hyperthermia or overheating. 

 

 Sessions should be limited to around 45 minutes and adjusted 

according to the mother-to-be’s energy levels on the day. 

 

 Use RPE rather than heart rate as changes in the cardiovascular system 

make heart rate ranges less accurate. 

 

 Severe calorie restriction is not recommended during pregnancy as it 

may harm foetal development. 

 

 Pregnant women should not exercise in the supine position after 16 

weeks of pregnancy to avoid foetal hypertension. 

 

 No exercise in the prone position. 
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 Avoid prolonged, motionless standing. 

 

 No prolonged overhead work, heavy exercise, prolonged isometrics or 

uncontrolled movements.  

 

 Avoid loaded forward flexion exercises. 

 

 No rapid changes of direction or position especially uncontrolled 

twisting. 

 

 Avoid exercises where there is a risk of falling or abdominal trauma.  

 

 No developmental stretches, hip abduction or hip adduction exercises 

because of joint laxity.  

 

 Do not perform exercises on an unstable surface e.g. BOSU. 

 

 Limit impact after first trimester and always wear one or even two sports 

bras to support the breasts.  

 

Pregnant women should stop exercising and seek medical advice if they 

experience any of the following:  

 

 Dizziness, nausea or faintness  

 Bleeding or leakage of amniotic fluid  

 Abdominal or contraction-type pain 

 Unexplained back, pelvic, groin, buttock or leg pain  

 Excessive shortness of breath, chest pain, a racing pulse or palpitations  
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Additional pre and post-natal exercise considerations 

 

 Hormonal and postural changes mean that women are more 

vulnerable to injury during pregnancy. Joint instability, laxity and 

misalignment, muscle imbalances, impaired balance, increased 

bodyweight and size and decline in motor skills all increase injury risk 

and become more apparent as the pregnancy develops. 

 

 During pregnancy, as the baby grows, there is an increased tendency 

toward forward flexion, lumbar hyper lordosis and thoracic hyper 

kyphosis, leading to lower back and neck pain. Exercise should be 

adapted accordingly.  

 

 Instructors must monitor for faintness, dizziness and nauseas and be 

prepared to stop the session if the client experiences any of these or 

other symptoms. 

 

 Women should only return to exercise after their post-partum 6-8 week 

medical check. In the case of caesarean deliveries, this extends to 12 

weeks. 

 

 The return to exercise should be gradual to allow recovery from the 

birth and ensure the new mother has sufficient energy to look after their 

baby. 

 

 Post-partum exercise programs should be designed to re-establish joint 

stability and muscle imbalances but high impact exercises, rapid 

changes of direction and twisting movements are best avoided for at 

least six months into the post-natal period. 
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 Strengthening the core and pelvic floor muscles should be a priority in 

the post-natal period, as should postural re-education. Crunches and 

sit-up type exercises are not appropriate in the immediate post-natal 

period. 

 

 Babies should not be used for resistance training and should be 

excluded from the exercise area. 

 

Women should be referred to their health professional if they suffer any of the 

following post-natal symptoms:  

 

 Stress incontinence or noticeable pelvic floor weakness 

 “Dragging” pain or a feeling of heaviness in the lower abdomen or 

pelvic area 

 Groin or  lower back or any difficulty in walking  

 Abdominal muscle weakness or doming, failure of the separated 

abdominals to return to their original position, softness/sinking at the 

umbilical line, umbilical hernia  

 

During pregnancy, a woman’s body changes from one week to the next and 

the exercise programme should reflect this; what was fine last week may not 

be okay this week.  

 

The instructor should remain flexible and be prepared to change the workout 

at a moment’s notice and understand that physical changes do not always 

happen on schedule. Get constant feedback from the client and remember 

that exercise must not only be safe for the mother but also the growing 

foetus.   
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Disabled clients  

 

It is widely recognised that exercise can be physically and psychologically 

beneficial for people with disabilities. The benefits are, by and large, the 

same as for a non-disabled exerciser, but may also reduce the risk of 

developing complications associated with the disability in question and 

enhance functionality, making the tasks of everyday living easier to perform.  

However, many people with disabilities and particularly mobility limitations 

often experience a lack of suitable facilities and qualified staff needed for 

them to exercise.  

 

The Disability Discriminations Act of 1995 (DDA)  

 

According to the DDA, it is unlawful to refuse to serve a disabled person or 

offer a reduced level of service. Service providers must make “reasonable 

adjustments” to their facilities to ensure they are accessible by all.  

 

Adjustments must be made in advance of any potential usage by disabled 

persons and not retrospectively. It is unreasonable for a disabled person to 

have to wait to obtain access or services.  

 

Exceptions to the DDA include:  

 

 Where meeting the needs of the disabled person endangers the health 

and safety any person – including the disabled person in question  

 If serving the disabled person means the service producer is unable to 

serve others  

 If the disabled person is unable to enter into a legally enforceable 

agreement or give informed consent  
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 If providing a service for disabled persons at the same level as for other 

people means that it would not be possible to provide a service for all 

or if a higher charge would have to be made to others.  

 

The Inclusive Fitness Initiative (IFI) 

 

The IFI provides guidance and support for service providers interested in 

welcoming disabled people into their facilities and for disabled people 

wanting to exercise or be more active. The following information is provided 

in line with the policies of the IFI.  

 

Physical disabilities  

 

Because of the wide range of possible disabilities, the instructor must realise 

that it is impossible to provide a definitive exercise guide for all conditions. 

Instead, the instructor should work with the disabled person to establish what 

is and what is not possible.  

 

Some disabilities are classified as progressive. This means they get worse over 

time, as is the case with multiple sclerosis, for example. Progressive disabilities 

require careful monitoring to ensure the current exercise programme is not 

making the condition worse.  

 

Strokes, cerebral palsy and loss of limbs can result in asymmetrical weakness 

or loss of function i.e. they affect one side of the body more than the other. If 

there is a difference in strength and/or functionality from one side to the 

other, the instructor should endeavour to strengthen the affected side as 

much as possible without neglecting the side that is unaffected. However, if 

nerve control or tissue damage is very severe, the ability to improve the 

affected side will be limited.  
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Spasticity  

 

Spastic muscles are tight and/or rigid. Spasticity is a common feature of many 

disabilities and must be addressed with flexibility training. However, before 

starting a programme of stretching, the instructor must consult an 

appropriate healthcare professional so they can learn how to stretch a 

spastic muscle without causing injury.  

 

Neurological conditions  

 

Muscles can become weaker because of a decline in central nervous system 

(CNS) function e.g. muscular dystrophy. Any rapid decline in strength or 

general muscle function should be reported to the appropriate medical 

professional. The pursuit of general fitness and strength can help make 

neurological conditions less progressive.  

 

Damage to sensory nerves 

 

Many disabilities involve damage to sensory nerves. Loss of sensation can 

mean that the disabled client is unable to feel when things are not right and 

so the instructor must monitor them closely. Rubbing shoes leading to blisters 

and pressure sores from prolonged sitting are prime examples.  

 

Depression  

 

Depression is a common secondary symptom for many disabled people. It is 

a result of the physiological and psychological challenges associated with 

living with a disability. While exercise is empowering and an effective anti-

depressant, depression could cause someone to drop out of an exercise 

programme.  
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Disabled clients – Summary  

 

Fitness instructors are not medically trained and are not qualified to offer 

medical advice on the treatment and/or management of disabilities. That 

being said, exercise can have a powerful and profound effect on many 

disabilities and the instructor should not underestimate the impact they can 

have on the life of someone living with a disability. If, however, the instructor 

does not feel adequately qualified or experienced to work with someone 

with severe disabilities, they should refer the client to someone who is.  

 

Younger clients 

 

Until relatively recently, young people got plenty of exercise at school and as 

a part of everyday living. More recently, with the advent of passive 

entertainment like games consoles and computers, as well as the emphasis 

many schools place on academic league tables, structured physical activity 

is on the decline.  

 

As a result, more young people are overweight and even obese and are 

developing conditions more commonly associated with older people, such 

as type 2 diabetes and arthritis.  

 

Subsequently, an increasing number of young people are joining (or being 

enrolled in) fitness programmes. However, young people are a legitimate 

special population group. Caution should be exercised with them, and 

guidelines should always be followed to ensure their safety.  
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Growth plate fractures  

 

The growth plate is the weakest area of a growing skeleton so any injury 

affecting the joint is more likely to damage the growth plate than the 

ligaments or cartilage.  

 

Growth plate fractures make up 15% of all childhood fractures and are most 

common in boys aged between 14 to 16 and girls aged 11 to 13.  

 

To minimise the risk of growth plate fractures and other “growth related” 

injuries, the instructor should:  

 

 Prevent excessive training, avoid sports that do not suit the 

participants’ body type and avoid heavy weight training/lifting without 

specialist supervision. 

 Remember gender differences and differing stages of development 

within the same sex. 

 Avoid inappropriate size pairings in contact sports. 

 Avoid high impact moves on the spot. 

 Always teach an appropriate warm up and cool down. 

 Provide the right size/weight equipment according to age and 

physical size of participants. 

 

Flexibility in regards to children 

 

Care should be taken when teaching children how to stretch. Lack of motor 

skills mean they may not perform the exercises correctly or might overstretch 

because they do not know how to interpret “mild tension” or the “point of 

bind”. Additionally, during growth spurts, muscles are often already 

overstretched and more stretching could prove injurious. Forced stretching, 
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as seen in gymnastics and martial arts, could have long lasting damage on a 

growing child. They should only be done by a trained professional and with 

the express permission of the child’s parents.  

 

The cardiorespiratory system in regards to children 

 

Children may seem untiring, but if you observe a child during 20 or more 

minutes of continuous exercise, you will observe they naturally slow down and 

speed up to allow themselves to periodically cool off. Children are less able 

to regulate their body temperatures so it is important they are given the 

opportunity to slow down and cool off when necessary.  

 

Additional considerations regarding body temperature include:  

 

 Allow regular water breaks  

 The warm up component can be shorter than for adults  

 The cool down component can be shorter than for adults  

 Active rest should be given between bouts of intense exercise  

 Monitor for signs of heat exhaustion and dehydration  

 

Because their cardiovascular systems are not yet fully developed, instructors 

must be aware of the risk factors associated with sustained, high intensity, 

aerobic training for children.  

 

Lung volume and peak flow rates – measures associated with lung volume 

and peak flow increase steadily until adulthood. Not yet fully developed 

lungs mean children have inferior pulmonary functions to adults. This is 

characterised by more rapid breathing and a tendency to get out of breath 

quickly.  
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Cardiovascular function – children have smaller heart and heart chambers. 

This means that stroke volume is lower than adults both at rest and during 

exercise. Children compensate for this by having higher resting and 

exercising heart rates, however, even a higher heart rate cannot 

compensate for reduced cardiac output.  

 

Aerobic capacity – VO2 max increases from 6 to 18 years in boys and 6 to 14 

years in girls, but because of the corresponding increase in bodyweight, this is 

not reflected in fitness levels. There is a slight decline in VO2 max in girls at 

puberty because of an increase in body fat levels, whereas boys who gain 

muscle at this age usually experience a slight increase in their VO2 max.  

 

Absolute VO2 does not limit performance in young people. The limiting factor 

is more likely to be lack of movement efficiency, limb size and muscle 

development. 

 

Anaerobic exercise  

 

Anaerobic capacity is not fully developed until the age of 20. Due to their 

smaller muscles, children have smaller glycogen and creatine phosphate 

stores than adults and will fatigue faster as a result. Combined with their 

reduced ability to control their body temperatures, anaerobic training should 

be carefully monitored and not performed in excess or to exhaustion.  
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Exercise equipment 

 

Most resistance training equipment is designed for adults and will not fit a 

child’s body. Weight increases are normally quite large too. Cardiovascular 

equipment is often no better in terms of size. For that reason, free weight and 

bodyweight exercises are a much better choice for young exercisers as there 

is no issue with body size and weight increases can be small. However, good 

technique must be taught and practised from the outset.  

 

Technique 

 

Lack of spatial awareness and poor coordination mean many children and 

adolescents require more supervision than adults to ensure exercises are 

performed with good technique. Therefore, the instructor should begin with 

non-complex, low-resistance exercises which mirror common everyday 

activities. Intensity should only be increased once proper technique is 

mastered. Doing too much too soon or exercises with poor technique can 

lead to severe and lasting injuries.  

 

Young clients – Summary 

 

Taking sport or exercise too seriously at too young an age is a recipe for drop 

out, especially if the child in question does not enjoy a particular activity or 

sport. A child forced to exercise or participate in sport that s/he does not 

enjoy will likely become a non-exercising adult. Care should be taken at all 

levels to ensure exercise and sport are enjoyable and all-inclusive.  
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Exercise for special populations task 

 

With guidance from your tutor, provide adaptations and/or alternatives for 

the following special population scenarios. Include your reasoning behind the 

changes you suggest. 

  

Scenario Potential risk Alternative/adaptation Reasoning 

Blind person 

using a cross 

trainer 

 

 

 

   

Pregnant client 

performing the 

barbell bench 

press 

 

 

 

   

Young person 

using very 

heavy weights 

in the squat 
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Older exerciser 

running on a 

treadmill 

 

 

 

   

 

The importance of healthy eating  

 

A solid understanding of basic healthy nutrition is essential for any fitness 

instructor as a good diet will have a beneficial effect on both health and 

exercise performance. The adage “you are what you eat” is a nutritional 

truism and clients will get far more from the exercise programme if they 

support it with healthy eating.  

 

Unfortunately, because of changes in the way food is produced and a 

general lack of understanding, many people’s diets are far from healthy. 

While activity plays an important part in health and wellbeing, it could be 

argued that nutrition plays an even bigger role.  

 

All food consumed either become part of or passes through the body and a 

nutritionally poor diet can result in a wide number of diseases and conditions, 

including:  

 

 Obesity  

 Heart disease  

 Stroke  

 Numerous cancers  

 Metabolic syndrome  
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 Diabetes  

 Impaired growth in children 

 Hypertension  

 High cholesterol  

 Asthma 

 Food allergies 

 Some types of arthritis  

 Menstrual irregularities 

 Infertility  

 Tooth decay  

 Poor skin health  

 Depressed immune system  

 Psychological depression  

 Impaired mental development  

 Attention deficit disorder  

 

Professional boundaries in offering nutritional advice 

 

Fitness instructors will often be asked to give nutritional advice. They may be 

asked to give information on weight loss, food allergies, eating for improved 

sports performance, dietary supplements and eating for the control of 

medical conditions and disease. Please note that at this level, only very 

general advice can be given otherwise the instructor is exceeding his or her 

level of qualification.  

 

Fitness instructors can offer advice to “healthy” clients on healthy eating but 

any requests for information above or beyond this need to be referred to a 

registered dietician or a nutritional therapist. These professionals are trained to 

analyse and test correctly to determine the appropriate nutritional approach 

to provide optimal health and overcome health issues with food.  
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The nutrient groups 

 

Nutrients are the substances found in our food. There are macro nutrients that 

are required in large quantities and used for energy and structure and micro 

nutrients that are required in smaller amounts and are necessary for the 

myriad of reactions necessary for sustaining life.  

 

The macro nutrients are:  

 

 Carbohydrate (providing 4 calories per gram)  

 Protein (providing 4 calories per gram)  

 Fat (providing 9 calories per gram)  

 

The micro nutrients are: 

 

 Vitamins  

 Minerals  

 

Water, though neither a macro nutrient nor a micro nutrient, is also essential 

for health.  

 

Alcohol, which is not really a nutrient but still provides energy, provides 7 

calories per gram.  
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Carbohydrate  

 

There are three types of carbohydrate:  

 

Category Characteristics Sources 

Sugars or simple 

carbohydrates 

Mono and 

disaccharides such as 

glucose and fructose 

Honey, fruit, 

confectionary 

Starches or complex 

carbohydrates 

Complex structures 

made from long chains 

of saccharides joined 

together 

Potatoes, bread, rice 

Fibre or non-starch 

polysaccharides 

Indigestible plant 

material essential for 

healthy digestive 

system 

Vegetables, whole 

grains, fruit 

 

The primary role of carbohydrates is to provide the brain and muscles with 

energy. All carbohydrates are broken down into glucose and either used in 

the production of ATP or stored as glycogen in the muscles and liver for later 

use. Unused carbohydrates are converted to fat for use by the aerobic 

system.  

 

Fibre, derived from the skin of grains, fruit and vegetables as well as the soft 

flesh interior of these foodstuffs, is essential for digestive health. It is 

indigestible, adds bulk to faeces and enables the easy transit of waste 

material through the digestive tract.  
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Protein 

 

Made from building blocks called "amino acids", protein is used for growth 

and repair of the body’s tissue and structures – a process called "anabolism". 

There are 20 amino acids, some of which are present in food and some of 

which are manufactured in the body by the liver. There are two main sources 

or protein:  

 

Category Examples 

Animal proteins – an excellent 

source of essential amino acids in 

favourable amounts 

Beef, fish, eggs, poultry, dairy 

Plant sources – a poorer source of 

amino acids; often deemed 

incomplete proteins because of 

missing amino acids 

Grains, nuts, soya, tofu, quinoa, 

beans 

 

Protein that has been eaten is broken down into amino acids to make other 

proteins. In addition to the growth and repair of muscle, proteins are also 

used for transporting substances around the body, the production and 

control of hormones and enzymes and can also be used as a source of 

energy.  
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Fat 

 

There are three types of dietary fats, all of which are essential for health and 

performance – even the often-vilified saturated fat.  

 

Category Characteristics Sources 

Saturated fat  Solid at room 

temperature and 

essential for the health 

of the cells and 

nervous system  

Beef, lard, butter and 

other dairy produce , 

eggs, palm oil, 

coconut oil 

Monounsaturated fat  Liquid at room 

temperature; helps 

protect from heart 

disease 

Beef, olive oil, 

avocados, peanut oil 

Polyunsaturated fat  Liquid at room 

temperature, 

important for cells and 

proper brain function  

Oily fish, sunflower 

seeds and oil, flax 

seeds and oil 

 

Fats fulfil many vital functions and are an essential part of any healthy diet. 

However, because they have a high number of calories, fat consumption 

should be moderated if weight control is the nutritional aim. However, fats 

should never be eliminated completely from the diet. The functions of fat 

include:  

 

 Form an important part of cell membranes or walls 

 Help the body use and store vitamins A, D, E and K  

 Provide insulation beneath the skin 
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 Provide protection for the internal organs and brain  

 Provide the means to store energy 

 Provide energy in periods of food restriction  

 Make up a significant percentage of the brain and spinal cord  

 

Vitamins  

 

While vitamins contain no calories, they are essential for every reaction that 

happens within the body. Vitamins are formed by plants and we in turn eat 

the plants or eat the animals that have eaten the plants. Some vitamins are 

manufactured by the liver and digestive system. A diet devoid of vitamins 

may lead to disease as the body requires an abundant supply of vitamins to 

keep working properly.  

 

Minerals  

 

Minerals occur naturally in the soil and are absorbed by plants. Some 

minerals, such as calcium, are present in dairy foods and can also be 

obtained by eating the small bones of fish e.g. sardines. Like vitamins, 

minerals are essential for health and wellbeing.  

 

The best way to get sufficient vitamins and minerals is to eat a wide variety of 

natural, unprocessed foods, including fruit and vegetables. Limiting certain 

foods, for example not eating meat or carbohydrates, makes it much harder 

to get a full spectrum of vitamins and minerals.  

 

Water 

 

Water is not strictly a nutrient as it is largely vitamin, mineral and completely 

calorie-free. Water is essential for not only health but life itself; while a person 
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can survive several weeks or even months without food (depending on fat 

stores), they can only last a few days without water. Water is necessary for:  

 

 Formation and maintenance of blood plasma 

 The effective passage of substances in and out of cells  

 Provides a medium for life-sustaining reactions  

 Temperature regulation  

 Elimination of bodily waste  

 Lubrication of the digestive tract  

 

Typically, most people need around two litres of water per day to maintain 

optimal hydration. However, warm temperatures, sweating during exercise, 

respiratory rate and body temperature can all increase this figure 

significantly. 

 

UK National Food Guidelines  

 

To help make deciding what and how much to eat easier and more straight 

forward, the UK government has adopted a nutritional model called the “Eat 

Well Plate”. This replaces the previous healthy eating model, the "Food 

Pyramid".  

 

While the Eat Well Plate illustration is simple to understand, it does lack detail. 

However, more information is supplied in the accompanying literature.  
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There are eight specific healthy eating tips that support the Eat Well Plate: 

 

1) Base your meals on starchy carbohydrates  

2) Eat lots of fruit and vegetables (5 portions per day)  

3) Eat more fish (2 portions per week – 1 oily)  

4) Cut down on saturated fat and sugar  

5) Eat less salt – no more than 6 grams per day 

6) Get active and try to maintain a healthy weight  

7) Drink plenty of water (6 to 8 glasses per day)  

8) Do not skip breakfast  

 

The Eat Well Plan also stipulates the following targets: 

  

Adult males:    2550 calories per day  

Adult females: 1950 calories per day  
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The following macro nutrient ratios are also recommended: 

  

 Minimum of 50% of calories from carbohydrate  

 Maximum of 35% of calories from fat  

 Minimum of 55 grams of protein per day (9-12%)  

 

The different macro nutrients provide differing amounts of energy. It should 

be noted that these are accepted approximations and are not 100% 

accurate:  

 

 Carbohydrate – 4 calories per gram 

 Protein – 4 calories per gram  

 Fat – 9 calories per gram  

 Alcohol – 7 calories per gram 

 

Eating according to the Eat Well Plate requires some calorie counting and 

portion measuring, but for many people, this is simply impractical. If counting 

calories is not a viable option, it is still possible to adhere to the Eat Well Plate 

by following suggested predetermined portion sizes.  

 

Note: the size of an average portion according to a manufacturer may have 

very little in common with what constitutes a “real world” portion. Be sure to 

read labels carefully to ensure you know more accurately what you are 

eating.  
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Food group Portion guide 

Fruit Small fruit – 2 satsumas, 2 plums, 2 kiwi, 7 

strawberries, 14 cherries  

 

Medium fruit – 1 apple, 1 banana, 1 

orange, 1 pair  

 

Large fruit – half a grapefruit, one 5cm 

piece of melon, 1 large slice of pineapple  

 

Dried fruit – about 30 grams of raisins or 

sultanas, handful of banana chips  

 

Fruit juice - 150ml 

 

Vegetables Green veg – 2 broccoli spears, 4 heaped 

tablespoons of kale, spinach or green 

beans  

 

Salad veg – 3 sticks of celery, 5cm piece 

of cucumber, 1 medium tomato, 7 cherry 

tomatoes  

 

Cooked veg – 3 heaped tablespoons of 

carrots, peas, corn or cauliflower   

 

Grains 1 slice of bread, handful of rice or pasta, 

handful of breakfast cereal, 1 small to 

medium-sized potato  
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Meat, fish, eggs and beans Lean meat the size of a deck of cards, 1 

large egg, side of fish the size of a 

standard chequebook, handful of beans, 

nuts or seeds 

  

Milk and dairy Small cup of milk, 150 ml of yogurt, piece 

of cheese the size of a small match box 

 

Foods and drinks high in 

sugar/fat 

Limit these foods to less than 8% of total 

daily intake  

 

 

Weight management  

 

A large and ever-growing percentage of the population is overweight and 

many of the rest are doing their best to not become so. This is the essence of 

weight management. Weight management describes the actions required to 

purposely either lose or maintain weight or, more specifically, body fat levels. 

At the centre of weight management is the concept of energy balance.  

 

Body fat is stored energy so to use that fat, food intake must be restricted or 

activity levels must be raised. In many cases, both of these interventions are 

used.  

 

By reducing food intake or increasing energy expenditure and creating a 

calorific (energy) deficit, any shortfall must be met by the body’s fat stores. 

One pound of fat is roughly equal to 3,500 calories, so a calorific deficit of 500 

calories per day should result in a one pound of fat loss per week.  
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Sources of energy intake Source of energy expenditure 

 Type and quantity of food 

consumed 

 Drinks containing energy 

consumed including alcohol 

 Resting metabolic rate (RMR) 

– the amount of energy used 

while at rest 

 The amount of energy used 

though physical activity and 

exercise 

 

Both energy input (food) and energy expenditure (physical activity) can be 

adjusted to create a suitable calorific deficit. The emphasis on diet or 

exercise can be adjusted according to the needs and goal of the exerciser.  

So long as a calorific deficit is the result, fat will be used to make up the 

energy shortfall. It should be noted, however, that attempting to lose weight 

too quickly can result in severe hunger and low levels of energy and may 

result in an unsustainable diet or exercise programme. Slow and steady 

weight loss, achieved through diet AND exercise, and resulting in a loss of 

around one pound per week, is usually the most effective weight 

management intervention.  
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Unit 5 

 

Planning Gym-Based Exercise 

 

On completion of this unit the learner will be able to: 

 

 Collect client information to plan gym-based exercise 

 Use client information to plan gym-based exercise 

 Plan gym-based exercise with clients 

 Collect and use information to plan a gym based exercise programme 

 Plan a safe and effective gym-based exercise programme with clients 
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Collecting client information to plan gym-based exercise 

 

Introduction 

 

The planning of a gym-based exercise session is necessary in order to ensure 

all has been done to make it as safe and effective as possible. Most people 

who wish to begin exercising are apparently healthy individuals looking to 

realise the many benefits associated with structured exercise activities. 

Individuals who are physically active are less likely to develop major chronic 

conditions such as obesity, diabetes and heart disease.  

 

However, some individuals are not as healthy as they may believe, or are 

already aware of a medical risk or condition that may affect their ability to 

exercise. Consequently, this can increase the risks of engaging in exercise, 

which could exacerbate any symptoms of a current condition.  

 

The instructor can minimise risk associated with exercise participation by 

consulting the client with a view to assessing their suitability for activities in a 

gym environment. A gym instructor is not qualified to diagnose any medical 

conditions or rehabilitate from injury, surgery or disease, and may need to 

obtain medical clearance from a general practitioner (GP) before exercise 

can begin. 

 

There are various stages involved in the planning of gym-based exercise, 

many of which are performed during a consultation. 
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The Consultation 

 

Where possible, a consultation should be carried out face-to-face with a 

client. This is usually the quickest and most effective way of gathering all the 

information needed by the instructor in order to assess the client's suitability 

for exercise and to prepare an exercise programme which will meet their 

needs and objectives. 

 

There are four stages in the consultation process: 

 

 Screening the client 

 Gathering information 

 Pre-exercise testing 

 Programme design 

 

Stage 1: Screening the client 

 

There is a need to identify whether an individual may embark on an exercise 

programme immediately, or if the client is at a higher health risk status and 

further action must be taken.  

 

PAR-Q 

 

A PAR-Q will typically be completed by the client but may be completed by 

the instructor with consent from the client. The YES/NO answers required by a 

seven question PAR-Q allow simple identification of medical 

contraindications to exercise. Any YES answer will result in the need for 

medical clearance from a GP before exercising. 
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Informed consent  

 

A gym instructor must obtain consent prior to involving the client in any 

testing procedure or participation in a gym-based exercise programme. This 

will involve the instructor giving explanations for all procedures involved in 

testing and what the client can expect from a planned session. Once the 

client has been informed and understands the facts, only then can the 

instructor proceed with their consent. Most gyms will use informed consent 

documents for clients to complete and a client signature should be obtained 

alongside verbal consent. 

 

Referral 

 

There are four criteria for referral of a client to their GP: 

 

1. Instant medical referral 

- Any diagnosed metabolic, pulmonary or cardiovascular disease 

- Signs or symptoms of pulmonary or cardiovascular disease 

 

2. Special attention categories and temporary deferral 

- Several fitness testing results are in the special attention category 

- Minor illness or minor injury  

 

3. Doubt or uncertainty 

-  The instructor should act with caution and refer clients to a medical 

practitioner if they are uncertain about anything 

 

4. Client preference or doubt 

- The client may prefer to obtain medical clearance for peace of mind
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These four criteria may cause concern among clients and even distress if they 

believe that information provided in a PAR-Q or results of fitness testing will 

have an imminent detrimental effect on their wellbeing. It is important that 

the instructor reassures a client and follows up any referral. It can take a great 

deal of courage for an individual to enter a fitness environment and such a 

perceived setback could prevent their return. 

 

Stage 2: Gathering information 

 

Client information can be gathered in a number of different ways. There are 

advantages and disadvantages of each. It is the job of the instructor to 

identify the method most suitable for each client. More than one method 

can be used to gather information. 

 

Questionnaire 

 

The use of questionnaires is an excellent way of accumulating lots of 

information in a relatively short time. They can be completed face to face or 

given to the client to fill in and return at a later date. They provide a 

consistent format for the instructor to follow in the pursuit of information 

relevant to programme design. A perceived negative can be that some 

questions may be confusing or misunderstood, leading to an incomplete 

document or one that needs further explanation from the instructor.  

 

Interviewing 

 

This method can be quicker than using a questionnaire, although there is 

scope for deviation from the subject which can be time consuming. A client 

can be interviewed by phone but is more likely to be in the company of a 
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member of staff. Interviewing can provide an opportunity for both parties to 

strike a rapport with each other. The instructor's interview technique will 

improve with practice. It is important for an interview not to come across as 

an interrogation as this can lead to information being withheld by the client. 

 

Observation 

 

General observation can identify if the client suffers from signs of postural 

abnormality. It will take a relatively experienced instructor to be able to take 

such information and incorporate it effectively into programme design. 

Observation which reveals any serious deviations from normal posture may 

prove to be outside the level of qualification of a fitness instructor and may 

need to be referred to another fitness or medical professional.  

 

Lifestyle considerations 

 

 Occupation - hours of work, manual or sedentary, repetitive movements  

 Leisure  - general interests, active or inactive 

 Activity  - frequency of activity, intensity of activity, types of activity 

 Nutrition - types of food and drink, consumption 

 Alcohol - frequency, type, volume 

 Smoking - history, frequency 

 

Available time 

 

Clients may have restrictions on the amount of time they can or are willing to 

devote to gym-based exercise. The instructor must try to ensure the exercise 

programme is within these boundaries. Both client and instructor must be 

realistic about what is attainable in the time scheduled for exercise. 
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Training status 

 

A client who has never been involved in gym-based exercise will respond 

differently to one who has been, or is a regular gym user. The training status of 

a client can be determined by obtaining specific information, such as details 

of previous training programmes. This would include the types of exercise, 

frequency of participation and intensity of workouts. This information will help 

the instructor design a programme which may involve aspects of familiarity or 

be completely different, depending on the preferences of the client. 

Generally, clients are categorised as beginner, intermediate or advanced 

training status.  

 

Beginner  

A novice who does not recognise basic exercises or has poor technique. 

 

Intermediate  

Has sound exercise technique and has retained benefits consistent with 

regular exercise. 

 

Advanced 

Excellent knowledge and exercise technique which has resulted in elite 

performance. Knows the limits of their bodies and has learned to overcome 

challenges. 

 

It is common to encounter those who have been gym users for years but who 

have not progressed significantly and therefore could not be considered as 

having advanced training status. Very few exercisers genuinely deserve to be 

regarded as holding such a status. This can be a delicate subject and it is 

important not to offend a client, therefore it may be prudent to use terms 
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such as “experienced beginner” for someone who has been a regular gym-

user but has had a period of non-exercise. 

 

Likes and dislikes 

 

Clients may be drawn to certain forms of exercise or shy away from others. 

There can be many reasons for this and the instructor cannot always deliver a 

perfect programme. Over time and as the instructor works more with the 

client, the instructor may be able to help overcome barriers to certain types 

of exercise and encourage the client to try new techniques. It is important to 

be able to deliver a balanced programme. If the client can be educated on 

the merits of exercises which have been traditionally avoided, there is a 

greater chance of providing a workout to ascertain their goals. Gym 

instructors often negotiate in the form of “a little of what you want, and a little 

of what you need” when coming to an acceptable compromise with a 

client. 

 

Objectives 

 

There are many different objectives a client may wish to achieve when 

looking to start an exercise programme. A combination of resistance training 

and cardiovascular exercise will generally bring improvements in the 

following areas: 

 

 Muscular strength 

 Muscular endurance 

 Muscular size 

 Aerobic fitness 

 Fat loss 

 Posture 
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 General health 

 

The above is not an exhaustive list, but are a selection of the more common 

objectives desired by clients. It is common for a client to desire certain goals 

which are not fully understood in technical terms or dedication in order to 

succeed. Again, the instructor may be wise to negotiate a compromise 

whereby the client feels satisfied that their interests and preferences are 

being considered.  

 

Stage 3: Physical measurements and tests 

 

Physical measurements can be taken in order to calculate current health 

status. They can act as a reference point for measurements taken in the 

future. This can cause apprehension among clients who may feel 

embarrassed by certain tests, so it is important for the instructor to take a 

sensitive approach or use an alternative, less invasive practice.  

 

Appropriateness of testing 

 

Tests should be selected that are appropriate to the needs, goals and 

capabilities of the client to perform. This also applies to the instructor, who 

should only attempt to administer a test in which they are confident of the 

protocol and their ability to evaluate results.  

 

Validity of tests 

 

There are many tests available to determine levels of health and fitness. There 

is also a growing trend for applications to be used in conjunction with 

personal phones and computers. Many such tests and calculations are not 
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regarded as valid, reliable or objective and the instructor must use only tests 

and procedures provided by the employer. 

 

Equipment and environment 

 

All equipment used in conjunction with measurements and tests should be in 

good working order, serviced regularly, and stored correctly. The 

environment should be appropriate for testing procedures to be carried out. 

Lighting, temperature and security are all factors which should be addressed 

to make the experience as comfortable and professional as possible for the 

client. 

 

Timing 

 

The time of day should be recorded and should remain constant for future 

tests. Any changes should be noted and taken into account when 

evaluating results. Measurements and tests may be repeated after a period 

where any modifications to lifestyle and activity have had a chance to take 

effect. Four to eight weeks is generally regarded as sufficient time between 

tests. 

 

Client  

 

A client who is scheduled to undertake any form of measurement or test 

should follow a standard protocol in order to allow the greatest accuracy of 

test results. Any deviation from protocol can result in temporary deferral of 

testing at the discretion of the instructor. Such pre-testing procedures may 

include: 
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Consumption  

 

Avoid heavy meals less than three hours prior to testing. Avoid excessive 

alcohol intake on the day before testing. No alcohol should be taken during 

the day of the test. Avoid caffeinated drinks and smoking for two hours 

before testing. 

 

Lifestyle 

 

The day before testing should not involve strenuous physical activity and the 

client  should endeavour to have a good night's sleep. Avoid the use of 

equipment that stimulates the systems of the body, such as the Jacuzzi or 

sauna, for two hours prior to testing. 

 

Clothing 

 

Wear clothing that will allow ease of testing and will not adversely affect 

testing protocol. For continuity, wear the same or similar clothing for repeat 

measurements and tests. 

 

Medical 

 

Bring any current medication which may become relevant in a physical 

exercise environment, such as inhalers. Do not attempt testing if feeling 

unwell. Defer or cancel the assessment if there is any doubt in the ability to 

perform a test. 
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Indications for termination of an exercise test 

 

Testing can cause stress to the body and the instructor must be vigilant at all 

times. Tests should be stopped immediately and clients referred under the 

following circumstances: 

 

 Chest pain that is increasing, suspicion of heart attack or unusual heart 

rhythms 

 Drop in systolic blood pressure (SBP) below standing resting pressure 

 Drop in SBP with increasing workload accompanied by signs or 

symptoms 

 Signs of poor circulation, blood flow, cold or clammy skin 

 Pale appearance or bluish skin colour 

 Unusual breathing patterns, shortness of breath or signs of severe 

fatigue 

 Central nervous system (CNS) symptoms 

 Failure of equipment 

 Client request 

 

Anthropometric testing 

 

Tests of anthropometry include measurements of body size, structure and 

composition. It is important to be aware of change and the effects of 

change to such measurements. 

 

There are common measurements and tests used in the fitness industry. They 

are used to assess the current health or fitness status of an individual. 

Subsequent testing should be performed at similar times of the day for 

continuity. The following tests are suitable for an instructor to administer: 
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 Weight 

 Height 

 Body mass index 

 Circumferential measurements 

 Waist-to-hip ratio 

 Resting heart rate 

 Cardiovascular fitness  

 Muscular endurance 

 Flexibility 

 

Weight 

 

- Use calibrated scales 

- Client removes shoes and heavy clothing 

- Perform re-tests with client dressed in similar clothing 

 

Height 

 

- Use calibrated stadiometer (height measure) which is attached to a 

wall 

- Client removes shoes and stands tall without overstretching 

- Record the highest part of the head with client facing forward 

 

Body mass index (BMI) 

 

BMI is a measure of height to weight ratio. It is calculated by taking a person's 

weight and dividing it by their height squared. The results can give an 

indication of whether a client is overweight or not. It must be noted that BMI 

does not take account of an individual’s body composition and may prove 

inaccurate for those who have a higher than normal muscle mass. 



 

 

 

253 

BMI (kg/m²) = weight (kg) 

   Height (m²) 

 

Classification and health risk by Body Mass Index 

BMI Classification Level of health risk 

under 18.5 underweight minimal 

18.5 - 24.9 normal weight minimal 

25 - 29.9 overweight increased 

30 - 34.9 obese high 

35 - 35.9 severely obese very high 

40 and above morbidly obese extremely high 

 

Classification for BMI can appear worrying or offensive, and may come as a 

shock to some clients. It is therefore essential for the instructor to evaluate 

whether this test is appropriate for use on a particular client. 

 

Circumferential measurements 

 

- Use tape measure at exact location 

- Keep tape measure horizontal and not overly loose or tight 

- Take measurements on skin and not over clothing if possible 

- Take an average of three readings per site 

 

Site descriptions 

 

Chest  

At the level of the middle of the sternum with the tape passing under the 

arms. It may be appropriate to take the measurement from the side or back.  
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Waist 

At the level of the narrowest point between the ribcage and the top of the 

hips, usually above the umbilicus. 

 

 Hips  

At the level of the greatest protrusion of the gluteal muscles 

  

 Arm  

At the level of the measured midpoint between the acromion process 

of the shoulder and olecranon process of the elbow 

 

Waist : Hip ratio 

The ratio of the waist circumference to hip circumference is considered to be 

an indicator of risk factor for Coronary Heart Disease (CHD). Health risk 

increases with waist : hip ratio and classification varies between males and 

females. 

 

Classification Male Female 

high risk >1.0 >0.85 

moderate frisk 0.90 – 1.0 0.80 – 0.85 

low risk < 0.90 <0.80 

 

Alternatively, the following classification can be used to identify risk of 

morbidity: 

 

Gender Lowered risk Higher risk 

Male < 94cm >102cm 

Female < 80cm >88cm 
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Cardiovascular fitness testing 

 

Research suggests aerobically fit adults enjoy a better quality of life and live 

longer than those who are not aerobically trained. There are many tests that 

can be used to evaluate cardiovascular fitness and it makes sense to use 

tests that will be appropriate for beginners to perform in a fitness 

environment. Those who have not exercised aerobically for some time may 

have unrealistic expectations of their aerobic capacity. This could be based 

on what they were able to achieve in the past. It can be disappointing for a 

client to learn that they are not as fit as they believed. 

 

Resting heart rate (RHR)  

 

RHR is the number of times the heart beats every minute when an individual is 

at rest. It is measured in beats per minute (BPM). Generally, lower readings 

indicate a higher level of aerobic fitness, although the RHR test alone cannot 

guarantee this.  

 

Bradycardia is a RHR of less than 60 BPM. Causes include: 

 

 High fitness levels 

 Hypothermia (low body temperature) 

 Hypothyroidism (low thyroid function) 

 Hyperkalaemia ( high potassium levels in bloodstream) 

 Disease of the heart 

 Certain drugs for treatment of high blood pressure or heart problems 

 Genetics 
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Tachycardia is a RHR of greater than 100 BPM. Causes include: 

 

 Poor fitness levels 

 Excessive caffeine, alcohol or nicotine 

 Physical fatigue 

 Stress, anxiety or stimulation 

 Heart attack or disease 

 Fever 

 Forms of medication or misuse of drugs 

 Pulmonary embolism (blockage of lung arteries) 

 Hypervolaemia (too much fluid in the blood) 

 

Resting Heart Rate Assessment 

 

 Rested client who is either seated or in the supine position 

 Locate site of carotid artery (either side of front of neck) or locate 

radial artery (thumb side of the forearm) 

 Apply light pressure to site with index and middle finger (not thumb) 

 Allow client time to relax before beginning test 

 Count pulse for 60 seconds and record the result  

 Repeat test 

 Repeat a third time if first two tests produce vastly different readings 

 

Evaluate results by using the RHR classification chart. The chart below shows 

the different RHR categories: 

 

  



 

 

 

257 

Resting Heart Rate 

 Men (BPM) Women (BPM) 

Normal 60 - 80 60 - 80 

Average 70 75 

Special attention 90 or above 90 or above 

Medical referral 100 or above 100 or above 

 

Rockport walking test 

 

This test uses calculations to reach a value called VO2 max.  

 

VO2 max is the maximum volume of oxygen that can be utilised by the body 

in one minute during maximal exercise. It is measured as millilitres of oxygen 

used in one minute per kilogram of body weight. 

 

For the duration of the test, the client should walk as fast as possible for one 

mile. As soon as they have completed the mile, their heart rate should be 

taken. This can be done with the use of a heart rate monitor or manually 

using a stopwatch by counting the number of beats for one minute while 

holding the wrist at the site of the radial artery. The time taken to complete 

the distance should be recorded. 

 

Before using the calculation to determine VO2 max, the instructor will need to 

know the client age and body weight in pounds (lbs). Therefore, the vital 

information needed for calculation is as follows:  

 

 Time needed to complete one mile walking as fast as possible 

 Heart rate taken immediately after the distance has been completed 

 Client's age 
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 Client's body weight in pounds (lbs) 

 

The following calculation can then be used to determine the clients VO2max: 

 

132.853 – (0.0769 x weight) – (0.3877 x age) + (6.315 x gender) – (3.2649 x time) – (0.1565 x heart rate) 

 

Where: 

 

 Weight is in pounds (lbs) 

 Gender: male = 1 and female = 0 

 Time is expressed in minutes and 100ths of minutes 

 Heart rate is in beats per minute 

 Age is in years 

 

This score can then be measured against the normative data in the chart 

below.  

 

Fitness categories for males based on VO2max expressed in ml-kg-1-min-1 

Age 

(years) 

Low Fair Average Good High 

20 - 29 ≤ 24 25 - 33 34 - 42 43 - 52 ≥ 53 

30 - 39 ≤ 22 23 - 30 31 - 38 39- 48 ≥ 49 

40 - 49 ≤19 20 - 26 27 - 35 36 - 44 ≥ 45 

50 - 59 ≤17 18 - 24 25 - 33 34 - 42 ≥ 43 

60 - 69 ≤15 16 - 22 23 - 30 31 - 40 ≥ 41 
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Fitness categories for females based on VO2max expressed in ml-kg-1-min-1 

Age 

(years) 

Low Fair Average Good High 

20 - 29 ≤ 23 24 - 30 31 - 37 38 - 48 ≥ 49 

30 - 39 ≤ 19 20 - 27 28 - 33 34 - 44 ≥ 45 

40 - 49 ≤ 16 17 - 23 24 - 30 31 - 41 ≥ 42 

50 - 59 ≤ 14 15 - 20 21 - 27 28 - 37 ≥ 38 

60 - 69 ≤ 12 13 - 17 18 - 23 24 - 34 ≥ 35 

 

Muscular endurance testing 

 

There are many muscular endurance tests available for use by the fitness 

instructor. Tests suitable for a client who has limited experience of resistance 

exercise training should be used. Safety is a great consideration as the client 

may be working hard and may reach a stage where they cannot continue 

because of fatigue. This will increase the risk of injury which should be 

avoided. Emphasis should be placed on technique, which is more valuable 

than results in the early stages of resistance training. Maximum effort may 

result in muscle fatigue or discomfort in the days after testing. Severe after-

effects of training may discourage the client from returning to exercise. 

 

Press up test  

 

Client adopts the start position for a full press up (alternatives also apply): 

 

 Client lowers to 90 degrees of elbow flexion and returns to the start 

position 

 The test aims for the total number of completed press ups before failure 
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Male results 

Age Excellent Good Average Fair Poor 

20 - 29 >54 45 - 54 35 - 44 20 - 34 <20 

30 - 39 >44 35 - 44 25 - 34 15 - 24 <15 

40 - 49 >39 30 - 39 20 - 29 12 - 19 <12 

50 - 59 >34 25 - 34 15 - 24 8 - 14 <8 

60+ >29 20 - 29 10 - 19 5 - 9 <5 

Female results 

Age Excellent Good Average Fair Poor 

20 - 29 >48 34 - 38 17 - 33 6 - 16 <6 

30 - 39 >39 25 - 39 12 - 24 4 -11 <4 

40 - 49 >34 20 - 34 8 - 19 3 - 7 <3 

50 - 59 >29 15 - 29 6 - 14 2 - 5 <2 

60 + >19 5 - 19 3 - 4 1- 2 <1 

 

Abdominal curl test 

 

 Provide a mat for comfort during test 

 Client lies supine with knees bent to 90 degrees  

 Straight arms by side with palms facing down 

 Line marked three inches away from tips of fingers in resting position 

 The test aims for the total number of completed abdominal curls where 

fingers reach line or beyond 
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Male results 

Classification <35 years 35-45 years >45 years 

Excellent 60 50 40 

Good 45 40 25 

Fair 30 25 15 

Poor 15 10 5 

Female results 

Classification <35 years 35-45 years >45 years 

Excellent 50 40 30 

Good 40 25 15 

Fair 25 15 10 

Poor 10 6 4 

  

Flexibility testing 

 

Flexibility is defined as the range of motion in a joint or group of joints. It is also 

the ability to move joints effectively. There are a number of ways in which the 

instructor can test flexibility. The most common within the fitness industry is the 

sit and reach test. 

 

As with all fitness tests, the ability of the client to perform should be evaluated 

before the test is carried out. This particular test will involve a significant 

amount of spinal flexion. If a client has experienced a back condition in the 

past, the test should be administered with caution.  

 

Sit and reach test  

 

This test predominately assesses the flexibility of the hamstrings and lower 

back. However, there can be a significant amount of movement through the 
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shoulders as the client leans further forward and stretches the arms along the 

surface of the sit and reach box. 

 

 Client should warm up before attempting the test 

 Remove shoes and any clothing that will restrict joint movement 

 Feet should be placed against the vertical board with straight legs and 

back 

 Client slowly reaches forward maintaining a straight back for as long as 

possible 

 Record distance at the point where client starts to flex spine. This is a 

measurement of hamstring flexibility 

 Client continues to reach forward as far as possible stretching fingers to 

the furthest point on the sit and reach box. This is a measure of 

hamstring and lower back flexibility 

 

Stage 4: Programme design 

 

Once the client has been screened and all relevant information gathered 

including results from measurements and tests, it is time for the instructor to 

design a gym-based exercise programme for the client. It is important to 

revisit the clients original SMART goals and tailor them to all the other aspects 

of the consultation. This is to plan a safe, effective programme which can be 

developed over time. 

 

Consideration of the variables of exercise will play a major part in this process, 

therefore the programme objective guidelines should be used as a blueprint 

for programme design. They will act as the foundation for the exercise that 

the client will perform: 
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Programme Objective Guidelines  

 

Training 

Goal 

Strength Hypertrophy Endurance Cardiovascular 

Health 

Cardiovascular 

Fitness 

Intensity 

 

High Moderate Low Low  

(aerobic) 

Higher  

(aerobic) 

Load 
>85% 

of 1RM 

67-85% 

of 1RM 

<67% 

of 1RM 

n/a n/a 

Reps/ 

Duration 

1-5 6-12 13+ 30+ mins 20+ mins 

Recovery 

between 

sets 

3-5 mins 

 

1-2 mins 30-60 secs n/a n/a 

Sets per 

exercise 

2-6 3-6 2-3 1 1 

Frequency 

per muscle 

group 

1-2 per 

week 

1-2 per 

week 

2-3 per 

week 

5+ sessions per 

week 

3+ sessions per 

week 

 

Once the programme guidelines have been established, the frequency of 

exercise can be determined. As the client gains more experience, the 

number of sessions may increase. The following chart is based on resistance 

training only, not aerobic or flexibility training. Each client will progress at a 

different rate and the following is for guidance only: 

 

Training status Frequency 

Beginner 2-3 sessions per week 

Intermediate 3-4 sessions per week 

Advanced 4-7 sessions per week 
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Programme design 

 

The three elements to be covered in an exercise programme for most 

beginners are: 

 

 Resistance training 

 Aerobic training 

 Flexibility training 

 

Each element must be designed to complement the others to create a 

balanced exercise programme.  

 

Programme design for muscular endurance  

 

Exercise selection and order of performance will profoundly influence the 

effectiveness of programme design. Design rules can be manipulated, but 

when programming for a beginner exerciser, the following programme 

design rules apply: 

 

 Promote muscular balance 

 Train large muscles first 

 High skill and complex exercises first 

 Train synergists and fixators last 

 

Rule 1- Promote muscular balance 

 

The aim is to choose exercises that will allow the body to progress as a 

working unit and should therefore work all the major muscle groups equally. 

Exercises which are regarded as functional or which have a resemblance to 
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actions performed in daily life are recommended as they will take account of 

posture, balance and coordination as well as strength. The number of 

exercises involved will depend on the aims of the workout, client ability and 

time available, although 4-10 exercises are commonly used. 

 

Rule 2 – Train large muscles first 

 

The largest of the muscle groups to be worked should be selected first. They 

require the most energy to perform and including them early in the workout 

will produce the greatest training benefits. Training smaller muscle groups first 

may deplete energy stores needed to work the larger muscles later in the 

programme.  

 

Rule 3 – High skill and complex exercises first 

 

Greater neuromuscular coordination is needed to perform multi-joint 

movements which frequently target larger muscle groups. Therefore, more 

energy will be required in the safe and effective execution of these exercises. 

Fatigue will limit the ability of the beginner to perform these types of exercises. 

 

Rule 4 – Train synergists and fixators last 

 

Synergists that are trained prior to the agonists will become ineffective in 

performing their main role in assisting the agonists. These should therefore be 

trained afterwards. Fixators generally perform isometric contractions to 

stabilise the body while larger muscles provide movement. Fatigue of the 

fixators can result in poor posture which in turn will increase the risk of injury. It 

is normal for a beginner to try and avoid this by performing exercises for the 

core muscles towards the end of the workout. 
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Student task 

 

Effective programme design depends on the ability of the instructor to 

arrange exercises in an appropriate order. 

 

Re-order the following list of exercises to satisfy the programme design rules: 

 

 

1. plank   6. Barbell bench press 

2. dumb bell bicep curl 7. Lateral pull down 

3. dorsal raise  8. Cable triceps extension 

4. deadlift   9. Wide grip bent over row 

5. barbell squat  10. Dumb bell shoulder 

press 

 

 

Exercise Muscles used Joint actions Compound/isolation 
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Programme design for hypertrophy 

 

Hypertrophy, or the increase in muscle size, requires planning for a long term 

exercise strategy. The client must demonstrate a readiness to progress to this 

more advanced type of training. It is not only the strength of the muscles 

which must be able to overcome greater load intensity. The skeleton, soft 

tissue structures and mental attitude of the client must also be able to cope 

with this more demanding training method. 

 

The change in stimulus will demand that the body reacts to overcome the 

challenges and result in muscular hypertrophy. The programme should be 

modified periodically to maintain client motivation and to prevent the risk of 

a plateau, where the client fails to experience positive results. There is a 

danger that a move to this type of training will place too great a demand on 

the exerciser, so an interim programme may aid the transition. 

 

Strength endurance training 

 

Although the volume and intensity of exercise will be lower than that of 

hypertrophy training, strength endurance training is regarded as a stepping 
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stone between muscular endurance and hypertrophy. As the following 

example demonstrates, the programme objective guidelines are similar to 

those of hypertrophy, but crucially there is a reduction in the number of sets 

to be performed for each exercise. This can result in a 50% decrease in the 

workload experienced by each muscle throughout the duration of the 

workout when compared to a full hypertrophy session. It will still provide a 

significant increase in workload when compared to a muscular endurance 

workout, and in particular the intensity of each exercise as a percentage of 

1RM.  

 

Programme objective Guideline 

Intensity Moderate 

Load as % of 1RM 67-85% 

Reps 6-12 

Recovery between sets 1-2 mins 

Sets per exercise 2-4 

Frequency per muscle group 1-2 per week 

 

Hypertrophy training 

 

The move from muscular endurance to strength endurance will better 

prepare the body for hypertrophy training. It is a characteristic of hypertrophy 

workouts to train only certain muscle groups during any one session. This is 

because there are more sets of each exercise to perform in order to gain the 

required training effects. As a result, the muscles worked need a longer 

recovery period before the next workout is performed. In addition, the 

amount of energy used during this method would leave insufficient energy 

left to train other body parts effectively. The chart below compares the two 

different approaches of endurance and hypertrophy training: 
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Characteristic Endurance Hypertrophy 

Intensity Low Moderate 

Load as % of 1RM <67% 67-85% 

Reps 13+ 6-12 

Recovery between sets 30-60 secs 1-2 mins 

Sets per exercise 2-3 3-6 

Frequency per muscle 

group 

2-3 per week 1-2 per week 

Type of workout Whole body Split routine 

 

Split routines 

 

The demands of hypertrophy workload mean that there will simply not be 

enough time during a session to train the whole body. This means a different 

approach is required to other forms of training. The split routine is a well-used 

format whereby muscle groups are trained on different days in a cyclical 

way. A two-way split will divide the muscles to be trained into two groups, 

each of which will be trained on different days.  

 

Example of a 2-way split 

Mon Tues Wed Thur Fri Sat Sun 

Rest Lower 

body 

Upper 

body 

Rest Lower 

body 

Upper 

body 

Rest 

 

A three-way split will divide the muscle groups to be trained into more 

concise groups. 

Example of a 3-way split 

Mon Tues Wed Thur Fri Sat Sun 
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Legs and 

shoulders 

Rest Chest 

and 

triceps 

Rest Back 

and 

biceps 

Rest Rest 

 

It can be a feature of split routines to add additional workouts on rest days 

not associated with hypertrophy workload. These include workouts for core 

muscles or cardiovascular training.    

 

Considerations when programming resistance training for beginners 

 

The beginner will often demonstrate issues which will affect their ability to train 

safely and effectively. The instructor must consider these issues and 

programme exercises that will allow the beginner to progress. It is often 

argued that a beginner should not attempt free weight exercises as there is 

an increased risk of injury due to the de-conditioned state of the body. These 

often complex exercises can be disregarded initially in favour of fixed-path 

resistance machines. It is argued that these machines can also aid in 

supporting the body and postural alignment during exercise.  

 

The opposing view is that under the instruction of the fitness professional, such 

complex movements demanded by many free weight exercises can be 

taught at a level of intensity suitable to the ability of the beginner. Reduced 

range of movement and lower intensity are options to consider when 

adopting this approach. Introduction to such exercises from the outset may 

also reduce any apprehension the client may have in relation to these 

exercises. 

 

There are no hard and fast rules and the instructor should weigh up both sides 

of this dilemma. The decision making process should take account of the 

following issues that may be presented by a beginner: 
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 Lack of muscular strength and endurance 

 Poor posture 

 Poor core strength 

 Poor technique 

 Lack of proprioception (sense of positional awareness) 

 Low tissue tolerance 

 Weak connective tissue 

 Poor aerobic conditioning 

 

The instructor should aim to provide exercises which promote free-standing, 

multi-joint movement using larger muscle groups that imitate functional 

everyday movement patterns to address the issues listed above. This 

approach will improve daily function. As the client recognises their own 

improvements, the exercises with also provide a sense of achievement. 

 

A beginner may not fully understand the reasoning behind balanced 

programming and may not appreciate the need to perform compound 

multi-joint exercises. Therefore, in addition to the exercises which will improve 

the general issues presented by the beginner, it is important to add some 

isolation exercises to the programme. The single joint actions of such exercises 

will make them easier to perform and will give the client more variety within 

the programme.  
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Student task 

 

Design the main session of a resistance programme for a 30 year old client. 

 

The client is new to the gym environment and presents no injury or illness that 

will affect their ability to perform any exercise you select. 

 

The programme should include 8-10 exercises with details of reps and sets for 

each. 

 

Your programme must follow the programme design rules to achieve 

objectives suitable for a beginner. 

 

Assume that the client has completed a suitable warm up prior to the main 

session. 

 

 

 

Exercise Reps and sets Recovery 

between sets 

Muscles used 
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Programme variables 

 

The variables of resistance exercise must be manipulated for exercisers to 

attain their fitness goals and maintain progress. Unfortunately it is common for 

individuals to stick with the same programme long after it has ceased to be 

effective. The instructor must periodically make changes to an exercise 

programme and make alterations to the following variables: 

 

 Type of exercises 

 Number of exercises 

 Repetition range 

 Number of sets 

 Recovery periods 

 Complexity of exercises 

 Tempo 

 Workout frequency 
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Resistance training progression 

 

A long term plan or strategy will help the client continue to meet their training 

goals. The instructor must look ahead and make changes based on current 

ability of the client and whether original goals are maintained or if there is a 

change of focus. 

 

Basic progression can be shown as a pyramid. This can work in both 

directions depending on the goals agreed between the client and instructor. 

 

 

 

This pyramid shows the progression from endurance to hypertrophy and 

finally strength training. However, a client who has previously exercised for 

hypertrophy may wish to concentrate on endurance training for a period. 
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Student task 

 

Your 30 year old client has performed the original program for 8 weeks and 

has made significant progress. 

 

The client has good exercise technique and  wishes to  progress the exercise 

programme while introducing some new exercises for variety. 

 

Design a new main session to satisfy these goals. Changes should be made to 

the exercise variables and show a logical progression from the first 

programme. 

 

 

Exercise Reps and sets Recovery 

between sets 

Muscles used 
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Programme design for aerobic training 

 

Aerobic fitness is regarded as the ability of an individual to take in, transport 

and utilise oxygen. There are many ways the aerobic element of a 

programme - which may have a duration of 20-30 minutes - may be 

designed. This type of training differs from resistance exercise, which has a 

relatively short period of work within each set. The duration of an aerobic 

“set” can require the need for stimulus in order to avoid boredom. Changes 

in intensity can fulfil this task and contribute to the aerobic curve with an 

increase in intensity after a warm up period, and a decrease in intensity 

towards the cool down. Generally, aerobic exercise can be identified by 

what happens in each type of training: 

 

 Long slow duration (LSD) training 

 Interval training 

 Fartlek training 
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Long Slow Duration training (LSD) 

 

LSD training involves working for an extended period of time at a consistent 

workload. For beginners, this will be at a relatively low intensity. With 

adherence, LSD training will provide all of the desired physiological 

adaptations and is therefore suited to those with limited ability or experience 

of aerobic conditioning. It can be easy to persevere with this type of training 

while under the impression that it will fulfil all of the requirements needed for 

improvement. However, performed exclusively, it can actually stagnate 

performance and therefore improvement due to a lack of stimulus. The 

instructor should employ this method of exercise with a view to progressing on 

to more advanced training systems. 

 

Interval training  

 

The structured periods of work and recovery which form the basis of interval 

training can allow the aerobic system to fully develop. By interchanging these 

two variables to their extremes, interval training can be utilised by almost 

anyone in the pursuit of improved performance. Work periods can be 

programmed at low intensity with frequent rest periods, or at high intensity 

with short rest periods depending on the client's level. The harder the 

workload, the more oxygen is demanded by the body. At some point for 

every individual, oxygen demand will outstrip oxygen supply. The aim is to 

programme rest periods before this occurs, otherwise the body will not be 

able to continue exercising. Alternatively, if the rest periods are too long and 

the work periods lack sufficient intensity, there will be insufficient stimulus for 

the body to make improvements. An associated benefit of interval training is 

that it develops the ability to tolerate the build-up of lactic acid in the body. 

This allows the body to continue exercising while experiencing levels of 



 

 

 

279 

discomfort. This is something the beginner who uses LSD training alone may 

find more difficult to do. 

 

There are a number of variables to consider when programming for interval 

training: 

 

 Duration and intensity of work periods 

 Duration and intensity of rest periods 

 Number of intervals (total number of work and rest periods) 

 

Fartlek training 

 

“Fartlek” is a Swedish term meaning “speed play”. It involves random periods 

of workload at different intensities and is therefore less structured than other 

types of aerobic exercise. It can be similar to interval training in that there are 

higher and lower intensities involved. These to some extent replicate the work 

and rest periods of interval training. Fartlek training takes great skill on the part 

of the instructor, as too much high intensity work without the balance of lower 

intensity activities will cause the participant to cease exercising through 

fatigue. The random nature of fartlek requires more “on the spot” decisions 

which can be difficult to coordinate for a whole aerobic exercise session. 

 

Prescribing aerobic exercise 

 

The following table shows the current guidelines for aerobic exercise 

prescription in the maintenance of health and improvement of aerobic 

fitness: 
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Variables Maintaining health Improving fitness 

Frequency 5 x per week 3 x per week 

Intensity Moderate Vigorous 

Time Upto 20 mins Upto 30 mins 

Type Rhythmical exercise involving large muscle groups 

 

Aerobic intensity has been credited to be beneficial when performed at 

between 60-90% of maximum heart rate (MHR). In the maintenance of 

health, moderate intensity can be described as causing a person to become 

slightly out of breath but not too fatigued. This would also describe the lower 

end of the 60-90% MHR parameter.  

 

Vigorous exercise will cause individuals to become out of breath and show 

greater physical signs of stress, including sweating and a reddening of the 

skin, particularly in the face. Exercise would be at the higher end of the 60-

90% MHR scale. It is assumed that by exercising at this higher intensity, the 

benefits of maintaining health are also achieved. 

 

Training for beginners 

 

Beginners should aim to train 3-4 times per week with a view of progressing to 

the recommended five times per week. 30 minutes of continuous exercise 

that does not cause undue fatigue should be the goal. Although a beginner 

may not be able to exercise continuously for 30 minutes initially, they will 

demonstrate improvements fairly quickly. They will be able to progress from 

LSD training to interval training in order to meet the target for maintaining 

health.  

 

  



 

 

 

281 

Intermediate and advanced exercisers 

 

On being able to complete 30 minutes of continuous activity five times per 

week, it is time to develop training methods by manipulating the training 

principles (FITT) in order to progress further. It can be a great source of 

inspiration for an exerciser to reach this milestone as it represents a significant 

achievement. Many people are happy to maintain this level of ability; not all 

exercisers are driven to push themselves further. Those who embrace this 

opportunity will learn more about their body’s capabilities as they try to 

overcome the challenges of vigorous activity. As performance improves, the 

individual will notice that future gains become smaller and more difficult to 

achieve. It is the job of the instructor to mix increasingly difficult interval 

training sessions with LSD training to keep the client motivated and to allow 

the body to recover between sessions.  

 

An advanced exerciser will aim to complete whole sessions of vigorous 

activity and be able to repeat this many times per week, with the elite 

performer training every day for months at a time. This can involve highly 

specialised planning. Only an experienced instructor will be able to 

programme for this and could certainly involve the use of fartlek training. It 

will draw on all of the knowledge learned by the instructor and involve 

integration of other lifestyle factors outside the gym environment.   
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Student task 

 

Design two weekly schedules of aerobic training. The first schedule is for a 

sedentary beginner and the second for an intermediate exerciser. Include 

details of the fitness variables in both programmes. 

 

Sedentary beginner 

 

 

Monday 

 

 

 

Tuesday 

 

 

 

Wednesday 

 

 

 

Thursday 

 

 

 

Friday 

 

 

 

Saturday 

 

 

 

Sunday 
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Intermediate exerciser 

 

 

Monday 

 

 

 

Tuesday 

 

 

 

Wednesday 

 

 

 

Thursday 

 

 

 

Friday 

 

 

 

Saturday 

 

 

 

Sunday 
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Student task 

 

The beginner client from the previous task has made improvements and the 

exercise programme should be updated. Design a further six weeks of 

training, including the fitness variables, to account for improvements as the 

weeks progress.  

 

 Week1 Week 2 Week 3 Week 4 Week 5 Week 6 

 

 

Monday 

 

 

      

 

 

Tuesday 

 

 

      

 

 

Wednesday 

 

 

      

 

 

Thursday 

 

 

      

       



 

 

 

285 

 

Friday 

 

 

 

 

Saturday 

 

 

      

 

 

Sunday 
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Programme design for flexibility training 

 

The principles of flexibility have been determined earlier in the training 

manual. In summary, dynamic stretches are generally performed as part of 

the warm up. This is because they involve movements similar to those to be 

performed during the main session. Two or three different stretches should be 

performed. 

 

Static stretches are typically included at the end of the session in order to 

reduce tension within the muscles. The stationary nature of theses stretches is 

compatible with a desired reduction in heart rate as the exerciser returns to a 

pre-exercise state. The number of stretches performed can depend on the 

muscle groups used, but in general, eight to ten stretches will suffice. These 

stretches can be performed as maintenance or developmental versions.  
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Student task 

 

Design a flexibility programme for a beginner. You should include three 

stretches to be performed at the beginning of the session after the warm up 

and 8-10 stretches to be performed at the end of the session after the cool 

down. Include basic diagrams, type and duration of each stretch. 

 

Stretches at beginning of session 

 

 

 

 

 

 

  

 

Stretches at end of session 
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Group training 

 

Group exercise provides the opportunity for like-minded exercisers and 

instructors to communicate, develop rapport and build a greater exercising 

community. Traditionally, group exercise classes were one hour sessions. This 

did not necessarily reflect the exercise preferences, abilities or time 

constraints of all those who attended. Shorter sessions are an excellent way of 

providing a diverse timetable with many opportunities for attendance. 

 

There are many types of group exercise sessions. Traditional aerobics, step 

and spinning classes may still attract an audience, but alternatives are being 

added with greater frequency. 

 

Group sessions allow exercisers to receive instruction in a similar way to one-

on-one sessions, but without the associated costs. 

 

Advantages of group sessions 

 

For the client 

 

- Social atmosphere 

- More sources of motivation 

- Exercise variety 

- Greater access to instruction 

 

For the instructor 

 

- Relatively easy to plan 

- Can be less physical to teach than group classes 
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- Additional revenue stream 

- Provides target audience for related products and services 

 

Disadvantages of group sessions 

 

- Difficult to monitor all participants 

- Limited one-to-one instruction 

- Goals of all participants more difficult to achieve 

- Possibility of competitive friction among exercisers 

 

Components of a group session 

 

Essentially, the format will be similar to that of one-to-one instruction: 

 

 Preparation 

 Warm up 

 Main session 

 Cool down 

 

Preparation 

 

- Session time and type 

- Range of participants 

- Risk assessment of exercise environment 

- Equipment checklist and availability 

- Screening procedure 

- Exercise plan 

- Procedure for post-session evaluation 

 

  



 

 

290 

 

Warm up 

 

- Screening 

- Brief outline of session 

- Rhythmical, progressive and repetitive exercises suitable for group 

participation 

- Dynamic stretches 

 

Main session 

 

- The session may focus on a specific aspect of fitness rather than a 

whole body workout. Types of equipment may include: 

 

 Resistance bands  

 Dumbbells 

 Skipping ropes 

 Cones 

 Hurdles 

 Steps 

 Medicine and stability balls 

 Agility ladders 

 Sparring pads 

 Mats 

 

The equipment listed above is extremely transportable which increases 

options for the exercise environment. The use of bodyweight exercises is also 

recommended. 
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Cool down 

 

- Simple, less technical movements with reducing intensity 

- Static stretches 

- Brief summary of session to group 

 

Safety considerations 

 

In order to maximise safety, the more participants there are in a group 

session, the greater the vigilance of the instructor must be. The instructor must 

also comply with relevant insurance guidelines. 

 

Participants and exercises 

 

The instructor may want to group a range of clients with differing abilities 

within the same session. This will present the greatest challenge, especially in 

the planning of the session. A selection of exercises to meet the needs of all 

participants and alternatives for each must be prepared.  

 

The options for operating group sessions can be almost endless. Special 

populations, individual components of fitness, sport specific and beginner-

only sessions are examples of the variations available. 

 

Work and recovery periods 

 

Each period of work will generally be 20-60 seconds with time for recovery in 

between each workload. This may differ for sport specific endurance sessions.  

 

Recovery can be timed or under the control of the instructor, for example 

when all participants have reached the next work station, or preparing for 
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use of equipment such as gloves and pads. When designing the format of 

the session, the following factors must be considered:  

 

 Aims of the session 

 Duration of session 

 Ability of participants 

 Number of participants 

 Number of work stations 

 Equipment needs 

 

The chart below offers examples of suggested work-to-rest-period ratios with 

the aims of the session for each: 

 

Work Recovery Ratio Aim of session 

30 secs 30 secs 1:1 Aerobic and muscular 

endurance for beginners 

45 secs 15 secs 3:1 Intermediate aerobic and 

muscular endurance 

60 secs 30 secs 2:1 Aerobic endurance for 

beginners 

60 secs No recovery 1:0 Advanced aerobic 

endurance 

  

There must be some compromise when using a circuit format where ratios do 

not always compare with those in a multiple set workout. A balance must be 

struck so participants are able to gain the intended training effects within a 

group environment where longer rests may affect the atmosphere of the 

session. For this reason, circuit training is most beneficial for those looking to 

gain improvements in general fitness, from the beginner to an athlete working 
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in off or pre-season. Strength training, which employs greater work-to-rest 

ratios are better served by other training methods. 

 

Order of exercises  

 

Generally, exercises should be alternated to prevent overloading of any 

particular muscle group. Therefore, the avoidance of consecutive exercises 

for the same dominant muscle group should be avoided. On the contrary, an 

aerobic circuit for runners may well aim to target leg muscles in this way. 

 

Types of group training sessions 

 

Timed circuit 

 

This is the most common method where a timing station or instructor dictates 

the movement of the exercisers throughout the circuit. There should be a 

participant for each exercise when using a timing station, otherwise the 

instructor may have to intervene to maintain the flow of the session. Work 

times are often changed between each circuit within the session, creating a 

peak work rate and intensity curve. For example: 

 

First circuit  - 30 seconds each station 

Second circuit - 45 seconds each station 

Third circuit  - 35 seconds each circuit 

 

Cardiovascular session 

 

Individual disciplines can be enjoyed by small groups using the same 

equipment throughout the session. This can include studio cycling, or 
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participants can alternate between types of equipment for multi-discipline 

activities such as a triathlon. 

 

Floor based session 

 

In terms of equipment, this will be among the easiest to prepare. It is suited to 

facilities with busy operating timetables for a dedicated space, such as an 

exercise studio. Exercise mats are easy to transport and require no set up as 

participants will prepare their own exercise space and often bring their own 

equipment. The aim of the session is often far more technical than other 

group sessions, with specialised movements, stretches and body positions to 

instruct. This type of session often requires specialist instructor qualification 

and teaching methods. 

 

Instructional styles  

 

The style of instruction can be dictated by the abilities of the participants. 

Beginners may want to be directed through every aspect of a session and 

may demand an autocratic approach that defines the timings, instructions 

and decisions throughout. Training for advanced exercisers or professional 

athletes may require a more inclusive approach where participants 

contribute to the operation of the session in terms of timing and fluidity. More 

importantly, the instructor should adapt their leadership. This can empower 

individuals or prevent chaos within a session. 

 

Observation of the group at all times is essential to ensure safety and correct 

exercise technique. The instructor should also be observable by all members 

of the group and should try to give equal attention, rather than 

concentrating on one workstation or individual. If the instructor finds 

themselves concentrating on a particular exerciser or workstation, they 
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should evaluate whether the exerciser or workstation was appropriate for the 

session. 

 

Monitoring exercise intensity 

 

The intensity of the session can be monitored in a number of ways: 

 

 Observation 

  Talk test 

 Questioning 

 Rate of perceived exertion (RPE) 

 Heart rate monitors 

 Checking pulse 

 

When monitoring exercise intensity, feedback received from the group can 

dictate the future instruction of the session. It must be the instructor's aim to 

guide all participants through the whole session so they gain the maximum 

physiological benefits for their level of ability and performance.  
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Unit 6 

 

Instructing gym-based exercise 

 

By the end of this unit, you will be able to: 

 

 Prepare self, client and facilities for a gym-based workout  

 Consider relevant health and safety for a gym-based workout 

 Prepare client for a gym-based workout  

 Deliver a gym-based exercise workout 

 Instruct and supervise client during a gym-based workout  

 Bring a gym-based workout to its conclusion  

 Reflect on own performance during a gym-based workout  

 Support clients during and after participation in a gym-based workout  
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Session preparation  

 

Writing and delivering gym-based workouts are the main roles a fitness 

instructor can expect to perform. The client’s enjoyment and results, as well 

as their health and safety all hinge on the effective delivery and subsequent 

supervision of an appropriate programme of exercise. A successful workout 

begins with proper preparation.  

 

Preparing the instructor  

 

Before the exercise session begins, the instructor should ensure all resources 

that will be required for the workout are present and in good working order. 

Factors that need to be considered include:  

 

 The programme has been written and is ready for use 

 The workout programme meets the needs of the client  

 The instructor is on time  

 The instructor is clean, presentable, and promotes a positive image 

 The equipment required is available and in good working order 

 Alternatives have been identified in case of last minute changes to the 

workout 

 

By preparing for the workout in advance, the instructor ensures that the 

session goes as smoothly as possible and that they will not be “blindsided” by 

anything besides very unusual events.  
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Preparing the client  

 

Once the instructor and facilities are ready and the client arrives, the 

following steps should be followed before the commencement of exercise:  

 

1. Welcome the client and explain any emergency procedures 

A warm welcome will help establish rapport and put the client at ease from 

the outset of the session. Welcoming the client in a friendly but professional 

manner will set the tone for the rest of the session. If this is the client’s first 

workout in this particular facility or if there have been any procedural 

changes since their last visit, the instructor should clearly explain the location 

of the emergency phone, first aid kit and duty first aider and detail the 

procedures that should be followed in the case of a fire or other emergency.  

 

2. Explain the purpose of the session  

Give the client a brief outline of the session and its purpose so they can 

understand the value of the exercises they will be performing. This also gives 

them the opportunity to air any concerns regarding the upcoming session 

and provide any last-minute input.  

 

3. Carry out a verbal PAR-Q  

Prior to starting exercise, ask the client if, since completing their written PAR-

Q, anything regarding their health has changed (i.e. do they have any aches 

or pains that need to be considered, are they feeling unwell in any way, are 

they still tired from the previous workout, etc.). This information should then be 

used to modify the workout as necessary. In the case of illness or injury, the 

session may need to be postponed.  

 

Once this pre-amble is complete, it is time to move onto the warm up, main 

session and cool down.  
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Instructional skills  

 

It is all well and good having an effective programme planned and all the 

equipment set up in advance, but if the instructor is unable to effectively 

communicate what the client needs to do, the workout can be much less 

productive than it ought to be.  

 

Delivering clear, concise and correct instructions is a skill that all instructors 

need to develop and practice if they are to be successful.  

 

Communicating can be verbal or visual and both types of communication 

are important to fitness instructors.  

 

Verbal communication Visual communication 

Giving instructions Demonstrations  

Providing motivation and praise Body language   

Delivering teaching points Teaching position 

Providing corrections Eye contact  

Counting Facial expression  

Cueing Physical contact  

 

Verbal communication  

 

The ability to communicate clearly and concisely is one of the instructor’s 

most powerful tools. Clearly communicating concepts, ideas, reasoning, 

instructions and feedback will enhance the whole workout. To communicate 

effectively, the instructor should be mindful of the following:  
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Terminology – instructors must realise that not all clients will be familiar with 

terms like “neutral spine”, “keep your knees soft”, “avoid hyperextending your 

elbows” and “brace your core”. Technical terminology, if used at all, must be 

qualified with a clear initial explanation. Avoid the use of fitness jargon and 

abbreviation; instead, use terms that your client will understand. Use the 

session as an opportunity to teach any relevant terminology to the client but 

do not try to “blind them with science” by making explanations unnecessarily 

technical.  

 

Motivation – as the workout progresses, the instructor will need to motivate 

most if not all clients to work at the appropriate level. This is best done by 

exuding enthusiasm and confidence and being passionate about what the 

instructor does. Accompanied by the appropriate intonation and volume, 

terms like “well done – only two more reps to go” or “you can do it!” can help 

the client work through any momentary discomfort. Avoid terms like “don’t 

stop” as the client can all too easily focus on the negative.  

 

Teaching points – teaching points are phrases, key words and reminders used 

by the instructor to encourage good exercise technique. Always positive, 

teaching points remind the client about what to do rather than what NOT to 

do. For example, when doing press-ups, the instructor may use teaching 

points like “keep your elbows soft”, or “long neck”. Use teaching points to 

pre-empt technique errors before they happen or correct errors when they 

do. Avoid overly lengthy or technical teaching points; a teaching point is not 

a fully-developed instruction, but a brief phrase that is easily understood.  

 

Correction – despite the instructor’s best efforts, even the most advanced 

clients will still make mistakes and need correction. Corrections, like teaching 

points, should always be positive; tell the client what they need to do, not 

what they must stop doing. For example, “keep your elbows soft as you press 
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the weight up” is much better than “don’t lock your elbows”. Correction 

should be delivered patiently and in such a way that it does not come across 

as a “telling off” or being judgemental.  

 

Cueing and counting – cueing means letting the client know what is about to 

happen in their workout, such as counting them in as you hand them a 

weight; letting them know you are about to speed up or slow down the 

treadmill; or warning them that you are about to increase the depth of a 

partner-assisted stretch. Counting, in contrast, tells the client how their set is 

progressing and how many reps they have let to do. An instructor should 

count, coach and encourage during each and every set and avoid simply 

counting reps.  

 

Voice intonation – while the words used during an exercise session are 

important, the way they are spoken is important too. Voice intonation can 

reinforce the meaning behind the words and makes all the difference as to 

how information is interpreted. For example, saying the word ”explode” in a 

monotonic way will have very little meaning, whereas saying the word like it 

sounds: “EXPLODE!!!” as the client drives up and out of the bottom position of 

a heavy squat is much more emotive. Similarly, when it comes to lowering 

intensity and moving into the cool down stretches, a calmer, more measured 

voice will aid in relaxation and a better stretching experience.  

 

Often, older people will respond better to a lower level of intonation while 

younger clients may prefer a more upbeat, energetic tone. Try to vary the 

volume, speed and general tone of your voice according to the component 

of the programme; mirror the intensity of the workout with your voice.  
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Visual communication   

 

In addition to communicating verbally, instructors must also be familiar with 

non-verbal forms of communication. In noisy gyms and to reinforce verbal 

communication, visual communication is essential.  

 

Demonstrations – to successfully teach an exercise, instructors must be able 

to demonstrate it with proper technique. A demonstration should be precise, 

practiced and ultimately as perfect as possible. Make sure the client is 

positioned in such a way that they can clearly see the demonstration and do 

enough reps that they get adequate opportunity to see all the relevant 

points of the exercise being shown; five to eight reps is ideal.  

 

Make the demo controlled and emphasise the important aspects, including 

breathing, lower back position, etc. Use a light weight when doing 

demonstrations so that a) there is no reason for technique not to be perfect, 

b) to allow for the fact you are not warmed up or may have had to do 

dozens of demos already, and C) avoid intimidating the client. If you cannot 

demonstrate an exercise, it can still be taught provided you can give very 

clear instructions. However, a demonstration is usually the best option. Once 

the demonstration is complete, the client should have the opportunity to ask 

questions before they try the exercise.  

 

Observation – when the client is performing any exercise, the instructor should 

adopt a good position from which to observe performance. This often means 

moving from one position to another to watch the client from a variety of 

angles. What looks like good technique from the front could very well be 

poor technique when viewed from the side. The instructor must not only 

move but also know the best position from which to spot common technique 

errors. In addition, the instructor must also end up in the correct position at 
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the correct time to spot and help the client re-rack the barbell or put down 

dumbbells.  

 

Body language – body language is often described as uncensored 

communication. While it is easy enough to sound motivating and 

enthusiastic, body language can give out a different message. Avoid 

slouching, sitting down, crossing your arms or otherwise looking anything other 

than an enthusiastic, professional, approachable instructor. Remember: body 

language can be read not just by the client but also by anyone else who 

happens to be in the gym.  

 

Touching – it is sometimes necessary to touch a client. Examples of this 

include when the instructor is helping a client into a correct exercising 

position, when spotting and in the case of Hilton’s law (the nerves that 

innervate the skin also innervate the muscles underneath). However, not 

everyone likes to be touched so it is important the instructor obtains informed 

consent before touching the client and can always justify the use of 

touching. If no justification exists, it is possible that touching is unwarranted 

and unwelcome and could lead to allegations of misconduct.  

 

Instructing a new exercise  

 

One of the main roles for an instructor is introducing clients to new exercises - 

either on a one-to-one basis or in group inductions. It is important that this 

initial instruction is done well as techniques learnt now will potentially 

influence how clients perform exercises for the foreseeable future. It is much 

easier to teach someone how to do an exercise properly from the outset 

than re-teach them once they have developed bad habits.  

 



 

 

 

305 

There are several ways to teach a new exercise to a client. However, the best 

methods follow a logical pattern, are concise and give both the instructor 

and the client a framework within which to work. One such instructional 

method uses the acronym N.A.S.T.Y.  

 

Name the exercise and the muscles involved – call the exercise by its 

correct/accepted name and name the part of the body involved, e.g. “This 

is the leg extension machine and it mainly works the muscles on the front of 

your thigh – the quadriceps.” 

 

Adjustments – show the client how to adjust the machine or their body 

position for safe and effective exercise performance. Set the machine up for 

yourself ready for your demo.  

 

Silent demonstration – do five to eight reps without saying anything, ensuring 

the demo is as clear and precise as possible. Ensure the client is in the best 

place to see. 

 

Teaching points – continue with the demonstration but add relevant 

teaching points and instructions. Be careful not to over-explain; time may be 

limited. However, make sure all important information is conveyed. Use non-

technical dialogue so teaching points are easily understood.  

 

You have a go! – get the client into position so they can perform the exercise. 

Count, coach and encourage them while they exercise.  

 

Some exercises are harder to master than others, so make sure you are 

prepared to regress an exercise if the client is unable to perform it properly or 

safely. It may be necessary to break complex exercises down into their 

constituent parts so the client can master one small part of the movement at 
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a time. Remember to only increase exercise intensity when good technique is 

demonstrated and never sacrifice good technique for heavier weights or 

more reps.  

 

If in doubt, choose easier/less technically demanding exercises that target 

the same fitness component. Introduce more demanding exercises as the 

client’s skill level increases.  

 

Managing group inductions 

 

Many organisations induct or introduce groups of new members to the gym 

simultaneously. This job normally falls to the gym instructor. Inducting a group 

is more challenging than working with an individual for several reasons:  

 

 Mixed ability groups mean advanced and beginner exercisers have to 

be catered for at the same time  

 Limited equipment means while some members of the group will be 

exercising, others will not  

 In large groups, some people may feel excluded  

 It is much harder to supervise a group of people than it is to supervise 

an individual  

 Time limitations may mean not all members of the group get to try all 

exercises 

 It is difficult to coach, correct and encourage each member of the 

group equally 

 Members of the group may get in each other’s way and make it 

difficult to see the instructor’s demonstrations 

 Less outgoing clients may feel uncomfortable asking questions in a 

group environment  
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 More outgoing clients may try to monopolise the instructor’s time and 

attention  

 Group inductions make it difficult for the instructor to offer personalised 

exercise recommendations  

 

To manage group inductions effectively and efficiently, instructors may be 

required to only demonstrate a sample of the exercise equipment available 

so the clients have sufficient knowledge to use other machines unsupervised. 

While not ideal, this is the only real way to deal with large numbers of new 

members. Secondary, more personalised, inductions should be offered when 

time permits.  

 

Spotting  

 

Spotting involves providing hands-on assistance to a client while they are 

performing a resistance exercise. Spotting is a skill and while good spotting is 

always well received and beneficial to the client, bad spotting can disrupt a 

set and can be annoying and even dangerous. Spotting needs to be 

practiced.  

 

There are three main functions of spotting:  

 

 Assisting the client if they are in difficulty  

 Applying exercise intensifying techniques such as “forced reps”  

 Reinforcing correct technique  

 

In general, the greater the potential for injury, the more important spotting 

becomes. For example, in the bench press where the bar is held over the 

chest, a failed rep could result in serious injury, so spotting is vital. However, for 

an exercise like triceps cable push-downs, spotting is much less important.  
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Exercises that commonly require spotting include:  

 

 Supine exercises, such as barbell or dumbbell bench presses 

 Overhead exercises, such as barbell shoulder presses 

 Squats and lunges where the barbell is supported on the upper back 

 Any other exercise where a failed rep could result in injury  

 

Power exercises that are performed at high speed, such as kettlebell swings, 

cleans or push-presses should not be spotted as there is a high risk of injury to 

both the exerciser and the instructor. Some machine exercises can also be 

spotted, however, this is generally done to intensify the workout rather than 

for reasons of safety.  

 

Spotters should:  

 

 Be strong enough to safely assist if required  

 Know the correct way to spot safely and effectively  

 Be in the right position at the right time to assist 

 Know how many repetitions are being attempted and when their help 

is likely to be needed 

 Be attentive at all times and monitor exercise performance  

 Understand that for some exercises, such as heavy squats, more than 

one spotter may be necessary  

 Be in the optimal position to assist without risking injury to themselves  

 Maintain neutral spine to minimise the risk of injury  

 Establish and maintain good communication with the exerciser  

 Not end up doing all the work for the client  
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Except in the instance of an acute injury or negative-only repetitions, the 

spotter should never have to lift all of the exercise weight on their own. 

Assistance should be limited to just enough so the repetition(s) can be 

completed with the client doing the majority of the work. If the instructor is 

lifting more weight than the client, the exercise has ceased to be productive 

and/or the load is too much for the client.  

 

Instructors should also avoid the temptation to spot each and every exercise 

in a programme; some exercises simply do not need to be spotted or cannot 

be spotted safely.  Overly-enthusiastic spotting can be as problematic as not 

spotting at all.  

 

Spotting techniques 

 

Different exercises require different spotting techniques:  

 

 Barbell exercises are usually best spotted by gripping the barbell  

 Dumbbell exercises are best spotted by applying pressure under the 

elbows or by grasping the wrists  

 Machine exercises are best spotted by applying pressure to the 

machine lever arm  

 

Monitoring safety  

 

Monitoring safety is an essential part of a gym instructor’s role, whether they 

are working one-to-one with a client or supervising the gym. This means s/he 

must be able to stop incorrect/potentially dangerous exercise technique and 

offer corrections. While it is possible for any exercise to be done incorrectly, 

the most common incorrectly-performed exercises are bodyweight and free 



 

 

310 

 

weight exercises. It is all too easy to forget about things like spine position 

when focusing on working a seemingly unrelated part of the body.  

 

Student task 

 

Study the exercises on the chart below and identify the aim of the exercise, 

the common faults you would expect to see, the potential dangers of these 

faults and the modifications or alternatives you would offer so the client can 

work the same muscle but more safely. The first one has been done for you as 

an example.  

 

Exercise Aim Common 

faults 

Potential 

dangers 

Alternatives/adaptations 

Barbell 

bench press  

 

 

Develop 

the 

muscles of 

the chest, 

shoulders 

and triceps  

 

 

 

 

Bouncing the 

bar off the 

chest, 

lowering the 

bar to the 

neck, not 

using a spotter  

 

Shoulder 

injury, neck 

injury, death 

(!) 

Reduce the weight, 

control the negative 

and pause bar on the 

chest for one second 

between reps, lower bar 

to highest point of chest, 

use a spotter or switch 

to dumbbells  

Barbell bent 

over rows  
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Lat pull 

downs  

 

 

 

 

 

 

 

 

 

 

 

   

Straight-

legged 

deadlifts  

 

 

 

 

 

 

 

 

 

 

   

Squats  

 

 

 

 

 

 

 

 

 

 

   



 

 

312 

 

 

Session conclusion  

 

Once the main session and cool down have been completed, it is time to 

draw the session to a close. Before this, you should give the client feedback 

on their performance and gain feedback from the client on how they felt the 

session went. While this can be done during the cool down, it is not always 

practical and is arguably best left until after the cool down has been 

completed.  

 

Any feedback to the client should always be structured, positive and honest. 

Criticism should be constructive rather than negative; focus should be 

placed on what was successfully achieved. Although praise should have 

been forthcoming for the entire duration of the workout, more genuine praise 

is always well-received, so feel free to include praise in the session conclusion. 

The instructor should endeavour for the client to leave feeling positive about 

their performance but also aware of what they need to work on in the 

coming weeks.  

 

The client should then be offered the opportunity to:  

 

 Express how they felt the session went 

 Highlight exercises they did or did not enjoy  

 Ask questions  

 Identify how subsequent sessions could be altered to address their 

needs  

 

When the client is ready to leave the instructor, both parties should know how 

the workout is going to be modified in the future. The client should be one 

step closer to being able to exercise in a gym-based environment without 
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direct supervision. If the client still remains unsure, they should be encouraged 

to make another appointment with the instructor for clarification.  

 

 

 

Leaving the gym in good order  

 

While the instructor should tidy up as they go through the workout, at the end 

of the session, they should take a moment to ensure all equipment (e.g. bars, 

benches, mats and machines) is put away properly, is in good working order 

and is ready for use by others. This includes wiping down sweaty surfaces and 

reporting any faulty equipment to the relevant authority. Not tidying away 

equipment is a sign of poor gym etiquette and sets a bad example to other 

gym users.  

 

Review and reflect: the value of reflective practice  

 

Following the conclusion of the session, it is always a good idea for instructors 

to spend a few moments reflecting on their own performance and the 

feedback they received from the client. This will allow the instructor to identify 

areas of professional strength and highlight areas that may need developing.  

 

Questions to ask include:  

 

 Did the exercises/workout address the client’s needs?  

 Was communication effective?  

 How motivational was the client/trainer relationship?  

 Was a good level of rapport developed? 

 How well did the instructional style match the client’s needs? 
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This “reflective practice” is valuable and provides an excellent opportunity for 

a professional instructor to hone their skills and identify and address any areas 

on which they need to work.  

 

Without honest reflection and action, the instructor is much less likely to reach 

their full potential. Of course, any areas highlighted during reflection must be 

addressed if the same issue is to be avoided in the future. However, reflection 

should not just focus on any perceived negatives, but should also 

acknowledge the things that went well.  

 

Exercise library  

 

Fitness instructors need to familiar with a wide range of exercise equipment 

and will need to demonstrate safe and effective use of a cross-section of the 

exercises listed in this library.  

 

For assessment purposes, the instructor will need to show effective 

programming and safe and proper performance of a minimum of:  

 

 Three types of cardiovascular equipment e.g. treadmill, upright bike, 

recumbent bike, stepper, cross trainer, rowing machine, etc. 

 

 Four resistance machine exercises e.g. lat pull down, leg extension, leg 

press, leg curl, arm curl, seated row, etc.  

 

 Four free weight exercises e.g. barbell squat, bench press, single-arm 

dumbbell rows, dumbbell curls, etc.  
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 Four bodyweight exercises e.g. press-ups, dips, lunges, stability ball 

crunches, pull-ups, etc.  

 

 Three to five dynamic stretches  

 

 Eight to ten static stretches  

 

The instructor should not only know HOW to perform each exercise but also 

WHY (i.e. what major muscles are involved in each exercise). They should also 

know how to progress, regress and adapt exercises according to their client’s 

needs.  

 

The following chart lists a number of major exercises by joint action. This chart 

is not meant to be fully inclusive but simply provides a single example of an 

exercise that involves the specified joint action. Only main joint actions are 

listed.  

 

Key:  

 

DB = dumbbell  

BB = barbell  

Blank = no applicable exercise  

 

Joint action Resistance machine Free weight Body weight 

Shoulder flexion 

 

Cable front raise DB front raise  

Shoulder extension 

 

Seated cable row Single-arm row Body rows 

Shoulder adduction Lat pull downs  Pull-ups 
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Shoulder abduction 

 

Shoulder press machine DB lateral raises Pike press-ups  

Shoulder horizontal flexion 

 

Seated chest press BB bench press Press-ups 

Shoulder horizontal 

extension 

 

Wide grip seated rows Wide grip BB rows Wide grip body 

rows 

Shoulder girdle elevation 

 

 DB shrugs  

Elbow flexion 

 

Biceps cable curls BB biceps curls Narrow chin-ups 

Elbow extension 

 

Triceps cable push 

downs 

DB kickbacks Narrow press-ups 

Hip extension 

 

Leg press Deadlifts Step-ups 

Hip abduction 

 

Total hip machine  Side leg lifts 

Hip adduction 

 

Total hip machine   

Knee extension 

 

Leg extension machine Squats Lunges 

Knee flexion 

 

Leg curl machine   

Ankle plantar flexion 

 

Calf raise machine DB calf raises Single leg calf 

raises 

Spinal flexion 

 

Crunch machine Weighted 

crunches 

Crunches 

Spinal extension Back extension machine Deadlifts Sky divers 
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Spinal rotation 

 

Cable wood chops 

 

DB Russian twists Twisting crunches 

 

 

 

 

 

 

Cardiovascular machines  

 

Exercise name: Exercise bike  

Primary muscles used: Lower body  

Teaching points: Set seat to proper height, sit tall and face forwards, pedal 

without rocking from side-to-side, maintain 70-90 RPM, keep upper body 

relaxed 

Alternative options: Use a recumbent bike instead  

 

Exercise name: Treadmill  

Primary muscles used: Lower body  

Teaching points: Use a heel/toe action, look directly forward, stand near the 

front of the belt, avoid holding on while running, keep torso upright, keep 

upper body relaxed  

Alternative options: Walk, jog, run or set the machine at an incline  

 

Exercise name: Rowing machine  

Primary muscles used: Full body  
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Teaching points: Sit up tall, drive off with the legs and then pull with the arms, 

avoid slouching, pull handle into abdomen, do not twist chain, use an 

overhand grip 

Alternative options: N/A 

 

Exercise name: Cross trainer  

Primary muscles used: Full body  

Teaching points: Place whole foot on footplates, keep heels down, keep 

torso upright, look straight ahead, keep shoulders down, do not rock from 

side to side 

Alternative options: Use with or without arm action  
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Exercise name: Stepper  

Primary muscles used: Lower body  

Teaching points: Place whole foot on footplates, maintain an upright torso, 

keep upper body relaxed, take moderate to large steps  

Alternative options: N/A  

 

Dynamic flexibility exercises  

 

Exercise name: Squat to overhead reach  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus, erector 

spinae, hip flexors, rectus abdominus, latissimus dorsi 

Teaching points: Keep heels, flat, push the hips back, avoid rounding the 

back, keep chest up, look straight forward, use a smooth, controlled tempo 

 

Exercise name: Lunge with a twist  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus, erector 

spinae, hip flexors, obliques  

Teaching points: Keep front shin vertical and knee behind toes, lower rear 

knee to within an inch of the ground, maintain upright torso, rotate upper 

body toward leading leg 

 

Exercise name: Posterior step with overhead reach  

Primary muscles used: Gastrocnemius, soleus, hip flexors, rectus abdominus, 

pectoralis major, latissimus dorsi  

Teaching points: Step back and place rear foot flat on the floor, lean back 

but do not overextend spine, extend arms overhead and back as far as is 

comfortable 

 

Exercise name: Push and pull  

Primary muscles used: Pectoralis major, middle trapezius and rhomboids  
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Teaching points: Keep arms parallel to the floor, reach as far forward as 

comfortably possible, shrug shoulders forward slightly, lead with the elbows as 

the arms are pulled back, retract shoulder girdle as arms are pulled back, 

keep neck in a neutral position 

 

Exercise name: Squat to overhead reach with twist  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus, erector 

spinae, hip flexors, rectus abdominus, latissimus dorsi, obliques 

Teaching points: Keep heels, flat, push the hips back, avoid rounding the 

back, keep chest up, look straight forward, use a smooth, controlled tempo, 

twist spine without twisting knees 

 

Free weight exercises – upper body 

 

Exercise name: Bench press  

Primary muscles used: Pectoralis major, triceps brachii, deltoids  

Teaching points: Forearms vertical when the bar is in contact with the chest, 

lower the bar to gently touch the chest – no bouncing, keep wrists straight, 

brace core, keep feet flat on the floor, arch lower back slightly, grip bar 

tightly  

Alternative options: This exercise can be performed using a flat, incline or 

decline bench or using dumbbells 

 

Exercise name: Dumbbell flyes 

Primary muscles used: Pectoralis major, deltoids  

Teaching points: Keep elbows slightly bent, do not alter angle of the elbows 

during reps, lower the weights to shoulder-level, keep wrists straight, brace 

core, place feet flat on the floor 

Alternative options: This exercise can be performed using a flat, incline or 

decline bench 
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Exercise name: Dumbbell shoulder press  

Primary muscles used: Deltoids, triceps brachii  

Teaching points: Keep shoulders retracted and chest up, brace core, fully 

extend elbows but do not lock elbows, keep wrists straight, brace core 

especially if performed standing  

Alternative options: Can be performed seated or standing or using a barbell 

for variation  

 

Exercise name: Dumbbell side raise 

Primary muscles used: Deltoids  

Teaching points: Keep elbows slightly bent, keep wrists straight, raise hands to 

shoulder level, lower weights to outside of the thighs, do not lean forward or 

backward  

Alternative options: Exercise can be performed seated or standing as 

preferred  

 

Exercise name: Barbell upright row  

Primary muscles used: Deltoids, upper trapezius, biceps  

Teaching points: Place hands around one-hand’s width apart, lead with the 

elbows, keep the chest up and shoulders back, do not lean back at the top, 

do not use legs or back for assistance  

Alternative options: This exercise can be performed using dumbbells or a 

cable pulley machine  

 

Exercise name: Dumbbell front raise  

Primary muscles used: Deltoids  

Teaching points: Keep elbows slightly bent but rigid, raise dumbbells forward 

and up to shoulder-height, keep wrists straight, brace core, do not lean 

forward or backward 
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Alternative options: can be performed raising both arms together or using an 

alternating arm action as preferred 

 

Exercise name: Single-arm Dumbbell row  

Primary muscles used: Latissimus dorsi, biceps brachii, posterior deltoid, 

trapezius  

Teaching points: Support weight on one arm, brace core, adopt a neutral 

spine, keep shoulders down and back, lead with the elbow, keep wrist 

straight, pull weight into upper ribs 

Alternative options: Can be performed with one hand and one knee on a 

bench or with one hand on the bench and both feet on the floor 

 

Exercise name: Dumbbell bent-arm pullover  

Primary muscles used: Latissimus dorsi, pectoralis major 

Teaching points: Keep elbows soft but fixed throughout, extend arms 

overhead as far as flexibility allows, do not excessively arch lower back, keep 

core braced 

Alternative options: This exercise can also be performed using a barbell or 

two dumbbells  

 

Exercise name: Dumbbell reverse flyes  

Primary muscles used: Posterior deltoids, middle trapezius, rhomboids  

Teaching points: Incline upper body until torso is as close to parallel to the 

floor as possible, avoid rounding the lower back, keep knees soft, keep 

elbows slightly bent but rigid, lead with the elbows, form a T shape with arms 

at the top of the movement, do not use lower back to raise weight  

Alternative options: To take stress off the lower back this exercise can be 

performed lying face-down on an exercise bench  
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Exercise name: Barbell biceps curl  

Primary muscles used: Biceps brachii  

Teaching points: Keep elbows tucked into sides, do not use legs or back to 

raise weight, keep wrists straight, keep core tightly braced, look forward and 

keep torso upright, extend arms fully at the bottom of each rep 

Alternative options: This exercise can be performed seated and using 

dumbbells  

 

Exercise name: Supine triceps extensions  

Primary muscles used: Triceps brachii  

Teaching points: Keep upper arms vertical, lower bar to the forehead or 

bridge of the nose as preferred, extend arms fully but do not lock out elbows, 

use a spotter if performing this exercise with heavy weights or close to failure  

Alternative options: Perform with dumbbells for variation  

 

Exercise name: Dumbbell triceps kickbacks  

Primary muscles used: Triceps brachii  

Teaching points: Lean on non-working arm for support, maintain neutral 

spine, back should be parallel to the floor, keep upper arm against ribs, fully 

extend elbow, only bend arm to 90-degrees 

Alternative options: This exercise can also be performed using cables  

 

Free weight exercises – lower body 

 

Exercise name: Squats  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus 

Teaching points: Rest bar on fleshy part of upper back, grip bar tightly, adopt 

appropriate width stance according to height and limb length, initiate 

descent by pushing hips back, descend as far as comfortable without 

allowing lower back to round out, push knees outward, keep weight on heels, 
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do not allow knees to travel forward of toes, keep core braced, stand fully 

erect between reps  

Alternative options: Squat with dumbbells, leg press machine  

 

Exercise name: Lunges  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus 

Teaching points: Step forward and bend knees, keep front shin vertical, do 

not let knee travel forward of toes, maintain upright torso, alternate legs rep 

by rep, touch rear knee lightly to the floor if it touches at all  

Alternative options: Perform with dumbbells or a barbell  

 

Exercise name: Deadlifts  

Primary muscles used: Hamstrings, quadriceps, gluteus maximus, erector 

spinae  

Teaching points: Grip bar with an overhand or mixed grip, keep arms straight, 

tightly arch lower back, brace core, keep hips below shoulders and weight 

on the heels, do not round upper or lower back, pull shoulders back and 

down, maintain neutral spine  

Alternative options: Perform using a hex bar or dumbbells, raise bar to mid-

shin height by placing weights on a platform to avoid rounding the back  

 

Exercise name: Romanian deadlift  

Primary muscles used: Hamstrings, gluteus maximus, erector spinae  

Teaching points: Keep knees slightly bent but rigid throughout, push hips 

back, keep bar close to the legs, do not allow lower back to round, keep 

shoulders pulled back, lift chest, keep arms straight, grip bar tightly  

Alternative options: Can be performed with barbell resting across upper back 

– a good morning, or with dumbbells  
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Exercise name: Step ups  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus 

Teaching points: Place whole foot on the top of the step, keep torso upright, 

perform an equal number of repetitions on each leg, set platform so that 

thigh is parallel to floor when foot is placed on step, minimise push off from 

foot on floor, look straight forward  

Alternative options: Use dumbbells or a barbell as preferred, adjust step 

height to suit fitness level and balance  

 

Resistance machine exercises – upper body 

 

Exercise name: Seated chest press machine  

Primary muscles used: Pectoralis major, deltoids, triceps brachii  

Teaching points: Adjust seat so shoulders are level with handles, left chest but 

keep upper back pressed against bench, keep wrists straight, extend arms 

fully but no not lock elbows, keep wrists straight, look straight ahead 

Alternative options: Perform barbell or dumbbell bench press or press-ups 

instead  

 

Exercise name: Pec deck machine  

Primary muscles used: Pectoralis major, deltoids  

Teaching points: Adjust seat so arms are parallel to the floor, keep elbows 

slightly bent but rigid throughout, avoid hyperextending the shoulders, keep 

wrists straight   

Alternative options: Perform dumbbell flyes or cable crossovers instead  

 

Exercise name: Seated row machine  

Primary muscles used: Latissimus dorsi, middle trapezius, rhomboids, posterior 

deltoids, biceps brachii  
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Teaching points: keep torso vertical, pull shoulders down and back, look 

straight ahead, lead with the elbows, keep wrists straight  

Alternative options: Perform barbell or one-arm dumbbell rows instead  

 

Exercise name: Seated shoulder press machine  

Primary muscles used: Deltoids, triceps brachii  

Teaching points: Keep chest up and lower back slightly arched, keep elbows 

under hands, maintain straight wrists, push straight up and overhead  

Alternative options: Perform barbell or dumbbell shoulders presses instead  

 

Exercise name: Lat pull down   

Primary muscles used: Latissimus dorsi, biceps brachii  

Teaching points: Keep chest up, lean back slightly, pull the elbows down and 

back, pull the bar to the upper chest, keep wrists straight, do not pull the bar 

down behind the neck  

Alternative options: Perform chin-ups or pull-ups or bent over barbell/single-

arm dumbbell rows instead 

 

Exercise name: Pullover machine  

Primary muscles used: Latissimus dorsi, pectoralis major  

Teaching points: Make sure shoulder shoulders are in line with lever arm pivot 

point, avoid hyperextending the lower back, avoid hyperextending the 

shoulders, lead with the elbows 

Alternative options: Do dumbbell pullovers instead  

 

Exercise name: Assisted chin-up machine  

Primary muscles used: Latissimus dorsi, biceps brachii  

Teaching points: Set weight to counterbalance required amount of 

bodyweight, mount machine carefully, pull the body up so the chin is level 
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with the hands, extend arms and lower all the way down but do not relax at 

the bottom of the rep  

Alternative options: Perform regular chin-ups or lat pull downs instead  

 

Exercise name: Triceps push down  

Primary muscles used: Triceps brachii  

Teaching points: Keep elbows tucked into the ribs, brace abs, keep chest up 

and shoulders down and back, do not lean forward, keep head up and look 

straight ahead, keep wrists straight  

Alternative options: Use a rope handle, V-bar or straight bar as preferred 

 

Exercise name: Biceps cable curl 

Primary muscles used: Biceps brachii  

Teaching points: Keep elbows tucked into sides, do not use legs or back to 

raise weight, keep wrists straight, keep core tightly braced, look forward and 

keep torso upright, extend arms fully at the bottom of each rep 

Alternative options: Do barbell or dumbbell curls instead 

 

Resistance machine exercises – lower body 

 

Exercise name: Leg press  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus  

Teaching points: Push with flat feet and feet completely on footplate, extend 

legs fully but do not lock knees, avoid rounding the lower back, bend knees 

to no more than 90-degrees 

Alternative options: Squats, lunges or step ups can be performed instead  

 

Exercise name: Leg extension machine  

Primary muscles used: Quadriceps 
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Teaching points: Line knees up with lever arm pivot point, position roller just 

above ankles, extend legs fully but under control, do not allow the weights to 

touch between repetitions, keep upper body relaxed  

Alternative options: This exercise can be performed one leg at a time  

 

Exercise name: Leg curl machine  

Primary muscles used: Hamstrings  

Teaching points: Line knees up with lever arm pivot point, position roller just 

behind ankles, do not allow the weights to touch between repetitions, keep 

upper body relaxed, extend legs fully but do not hyperextend knees  

Alternative options: This exercise can be performed one leg at a time. There 

are three types of leg curl machines; seated, lying and standing  

 

Exercise name: Hip abduction machine  

Primary muscles used: Abductors  

Teaching points: Place outside of knees against pads and push legs outward 

as far as is comfortable, return to starting position but do not allow weights to 

touch between repetitions, maintain an upright torso, neutral spine and 

relaxed upper body  

Alternative options: This exercise can be performed using a total hip machine 

or by doing side leg raises  

 

Exercise name: Hip adduction machine  

Primary muscles used: Adductors  

Teaching points: Place inside of knees against pads and push legs in toward 

each other until they touch. Open the legs as far as flexibility allows and then 

repeat.  

Alternative options: This exercise can be performed using a total hip machine 
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Exercise name: Seated calf raise machine  

Primary muscles used: Soleus, gastrocnemius  

Teaching points: Place balls of feet on foot plate and the pad of the 

machine just above the knees; make sure shins are perfectly vertical. Lower 

heels as far below the toes as flexibility permits and then push up and onto 

tiptoes  

Alternative options: Perform with a barbell resting on the knees if no machine 

is available  

 

Exercise name: Standing calf raise machine  

Primary muscles used: Gastrocnemius, soleus  

Teaching points: Place balls of feet on foot plate and shoulders under the 

pads. Brace core and stand with legs straight. Lower heels as far below the 

toes as flexibility permits and then push up and onto tiptoes  

Alternative options: Perform single-leg calf raises on a step if no machine is 

available  

 

Bodyweight exercises – upper body  

 

Exercise name: Chin-ups  

Primary muscles used: Latissimus dorsi, biceps brachii  

Teaching points: Grasp the bar with an underhand, narrower-than shoulder-

width grip. Hang from the bar with the arms straight, shoulders pulled down 

and back. Keep chest lifted and legs bent/crossed throughout. Pull the chin 

up to bar and then descend all the way back down 

Alternative options: Use an assisted chin-up machine or perform lat pull 

downs instead  

 

Exercise name: Pull-ups  

Primary muscles used: Latissimus dorsi, biceps brachii  
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Teaching points: Grasp the bar with an overhand, slightly wider-than 

shoulder-width grip. Hang from the bar with the arms straight, shoulders pulled 

down and back. Keep chest lifted and legs bent/crossed throughout. Pull the 

chin up to bar and then descend all the way back down 

Alternative options: Use an assisted chin-up machine or perform lat pull 

downs instead  

 

Exercise name: Press-ups  

Primary muscles used: Pectoralis major, deltoids, triceps brachii  

Teaching points: Place hands flat on the floor at shoulder-width or wider 

apart, brace abdominals, lower chest to within an inch of the floor, push 

back up, extend arms but do not lock elbows 

Alternative options: Perform on bent knees to reduce exercise difficulty 

 

Bodyweight exercises – lower body and core 

 

Exercise name: Squats  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus  

Teaching points: Adopt appropriate width stance according to height and 

limb length, initiate descent by pushing hips back, descend as far as 

comfortable without allowing lower back to round out, push knees outward, 

keep weight on heels, do not allow knees to travel forward of toes, keep core 

braced  

Alternative options: Do leg press, lunges, step ups instead  

 

Exercise name: Lunges  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus 

Teaching points: Step forward and bend knees, keep front shin vertical, do 

not let knee travel forward of toes, maintain upright torso, alternate legs rep 

by rep  
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Alternative options: Perform step-ups, squats, leg presses instead  

 

Exercise name: Step-ups  

Primary muscles used: Quadriceps, hamstrings, gluteus maximus 

Teaching points: Place whole foot on the top of the step, keep torso upright, 

perform an equal number of repetitions on each leg, set platform so that 

thigh is parallel to floor when foot is placed on step, minimise push off from 

foot on floor, look straight forward  

Alternative options: Do leg presses, squats or step-ups instead  

 

Exercise name: Abdominal crunches  

Primary muscles used: Rectus abdominus  

Teaching points: Place hands on the temples, across the chest or on the 

thighs as preferred. Curl up rather than sit up – there should be approximately 

30-degrees of spinal flexion. Keep legs bent and feet flat on the floor and 

maintain neutral head alignment  

Alternative options: A seated crunch curl can be used instead.  

 

Exercise name: Planks  

Primary muscles used: Rectus abdominus  

Teaching points: Ensure upper arms are perpendicular to the floor and the 

feet, hips and shoulders form a straight line. Keep core braced and maintain 

straight position without holding the breath  

Alternative options: Rest on bent knees for a less demanding exercise. Extend 

arms or elevate feet to make the exercise more demanding 

 

Exercise name: Back extensions  

Primary muscles used: Erector spinae 
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Teaching points: Keep legs straight and feet on the floor, place the hands 

behind the back or lightly touching the temples, lift upper body up until chest 

clears the floor, avoid lumbar hyperextension  

Alternative options: A back extension machine can be used instead  

 

Static flexibility exercises – upper body  

 

Exercise name: Prone rectus abdominus stretch (Sphinx)  

Primary muscles used: Rectus abdominus  

Teaching points: Rest on the elbows so that the upper arms are perpendicular 

to the floor. Ensure hips remain on the floor. Lift the chest and look straight 

ahead, keep shoulders down and back 

 

Exercise name: Kneeling erector spinae stretch  

Primary muscles used: Erector spinae  

Teaching points: Keep hips over knees and shoulders over hands to form a 

box shape. Lift the centre of the back up toward the ceiling. Push the floor 

away with the hands  

 

Exercise name: Standing lat stretch  

Primary muscles used: Latissimus dorsi  

Teaching points: Interlock fingers and press arms directly overhead. Try to 

touch the ceiling. Do not lean back. Press biceps in toward the ears. Keep 

knees slightly bent  

 

Exercise name: Standing wall pec stretch  

Primary muscles used: Pectoralis major, anterior deltoids  

Teaching points: Elbow should be in line with shoulder. Adopt a split stance 

for balance and stability. Turn shoulders away from the side being targeted to 

deepen the stretch  
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Exercise name: Standing pec stretch  

Primary muscles used: Pectoralis major, anterior deltoids  

Teaching points: Place hands on the lower back and squeeze elbows 

rearward and together. Keep chest up and look directly forward. Keep knees 

slightly bent.  

 

Exercise name: Standing deltoid stretch  

Primary muscles used: Deltoids  

Teaching points: Maintain an upright posture. Hold on above or below the 

elbow but do not place hand directly onto the elbow joint. Keep shoulders 

down and level. Keep knees slightly bent and look straight ahead  

 

Exercise name: Standing trapezius and rhomboid stretch  

Primary muscles used: Trapezius and rhomboids 

Teaching points: Extend arms to the front with fingers interlocked. Keep lower 

back in neutral position. Try to spread the shoulder blades and reach forward 

 

Exercise name: Standing biceps stretch  

Primary muscles used: Biceps, pectoralis major, anterior deltoids  

Teaching points: With arms extended outward at shoulder-height, turn palms 

down and to the rear. Maintain neutral spine and keep knees slightly bent  

 

Static flexibility exercises – lower body  

 

Exercise name: Standing gastrocnemius stretch  

Primary muscles used: Gastrocnemius  

Teaching points: Make sure heels are flat on the floor and feet are parallel, 

both facing forward. Move the rear foot back to increase depth of the 

stretch 
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Exercise name: Standing soleus stretch  

Primary muscles used: Soleus  

Teaching points: As above but move rear foot forward slightly and bend leg 

while keeping heel pressed firmly to the floor  

 

Exercise name: Kneeling gastrocnemius stretch  

Primary muscles used: Gastrocnemius  

Teaching points: On all fours, extend one leg to the rear and push the heel 

back. Keep shoulders over hands, maintain neutral spine  

 

Exercise name: Supine hamstring stretch  

Primary muscles used: Hamstrings  

Teaching points: Point extended leg up toward the ceiling. Keep upper body 

flat on the floor and ensure shoulders remain relaxed. Hold behind the knee 

or the calf and gently pull leg in. Place a towel or belt around the foot as an 

alternative 

 

Exercise name: Standing hamstring stretch  

Primary muscles used: Hamstrings  

Teaching points: Keep thighs parallel and place hands on thigh of bent leg. 

Push hips to the rear to deepen stretch. Maintain neutral spine throughout  

 

Exercise name: Supine gluteal stretch  

Primary muscles used: Gluteus maximus  

Teaching points: Bend leg and hold on behind the knee. Keep other leg 

straight. Relax upper body. Use arms to increase depth of stretch 

 

 

  



 

 

 

335 

Exercise name: Supine gluteal, abductor and oblique stretch 

Primary muscles used: Gluteus maximus, abductors, obliques  

Teaching points: Keep shoulders flat on the floor. Use opposite arm to 

increase depth of stretch 

 

Exercise name: Seated adductor stretch  

Primary muscles used: Adductors  

Teaching points: Place soles of the feet together and pull feet close to pelvis. 

Sit upright. Push elbows down onto thighs/knees to gently increase the depth 

of the stretch 

 

Exercise name: Kneeling adductor stretch  

Primary muscles used: Adductors  

Teaching points: Keep upper body horizontal to the ground and ensure hips 

remain square. Knee and foot should point directly forward. Move extended 

leg away to deepen the stretch 

 

Exercise name: Prone quadriceps stretch  

Primary muscles used: Quadriceps  

Teaching points: Rest head on non-involved arm. Keep knees close together. 

Grasp the ankle rather that the toes 

 

Exercise name: Standing quadriceps stretch  

Primary muscles used: Quadriceps  

Teaching points: Use free hand for support as required. Keep thighs and 

knees together. Point bent knee straight down to the floor. Push hips forward 

slightly to deepen stretch. Hold the ankle and not the toes. Look straight 

forwards and stand tall 
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Exercise name: Kneeling hip flexor stretch  

Primary muscles used: Hip flexors, rectus femoris  

Teaching points: In a deep lunge position, make sure the front shin is vertical. 

Keep torso upright. Place hands on front knee for balance. Move rear leg 

back to increase stretch. 


