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Unit 1 LO1: Body systems and how they apply to health and fitness

The structure of the skeleton

Functions of the skeletal system

Support

Protection of 
vital organs

Storage of 
minerals

MovementBlood cell 
production

Shape

Two sections of the skeleton 



Movement type Example

Flexion- This refers to movement where 

the angle between 2 bones decreases

Extension- This refers to movement 

where the angle between two bones increases

Rotation- This refers to pivoting or 

twisting movement

Adduction- this is the movement of part 

of the body towards the midline of the body

Abduction- This is the movement of part 

of the body away from the midline of the body

Unit 1 LO1: Body systems and how they apply to health and fitness

Structure of a synovial joint (the knee)Joint actions

KEY WORDS
Articulating cartilage- Protective covering on ends of 
bones
Synovial membrane- produces synovial fluid
Synovial fluid-lubricates joint
Joint capsule- holds bones in place 
Ligaments- joins bones to bone; supports and reinforces 
joint capsule
Tendons- attach muscles to bones



Unit 1 LO1: Body systems and how they apply to health and fitness

Structure of the spine and posture

 The spine is made of 33 individual bones 
stacked one on top of the other.  

 The spine provides main support 
 There are 33 individual vertebrae that interlock 

with each other to form the spine.
 The spine is divided into regions: cervical, 

thoracic, lumbar, sacrum, and coccyx. 

Vertebrae Function

Cervical Supports the weight of the head. The neck has two specialised 
vertebrae that provide a large range of movement.

Thoracic Holds the rib cage and protect the heart and lungs. The 

thoracic vertebrae have a limited range of movement. 

Lumbar The main function of the lumbar is to bear the weight of the 
body. These vertebrae are much larger than other to absorb 
the stress of lifting and carrying heavy objects. 

Sacrum The main function of the sacrum is to connect the spine to the 
pelvis. 

Coccyx The coccyx contains several fused bones that provide 
attachment for ligaments and muscles of the pelvis.

Posture-How your body is positioned when you are sitting, standing and lying down. 

Spine 
curvature

Description

Lordosis Also called swayback, the spine 
of a person with lordosis curves 
significantly inward at the lower 
back

Kyphosis Kyphosis is characterized by an 
abnormally rounded upper back 
(more than 50 degrees of 
curvature)

Scoliosis A person with scoliosis has a 
sideways curve.



Unit 1 LO1: Body systems and how they apply to health and fitness

Structure of the muscular system Muscle movement and contraction 

Muscles can only contract and pull bones. Therefore, joints 
need to have two muscles working opposite each other- one to 
pull the bones in one direction and another to pull the bones in 
the opposite direction. 

As one muscle contracts, the second muscle relaxes. As the 
second muscle contracts, so the first muscle relaxes. This is 
known as antagonistic muscle action.

Isotonic and isometric muscle contraction 

 Isotonic – muscles change length, so movement occurs

 Isometric – muscles work but do not change the or length so no 

movement occurs

Muscle fibre types 
SLOW TWITCH FIBRES FAST TWITCH FIBRES

Resistant to fatigue Fatigue easily

Contract more slowly Contract fast

Produce less force Produce great force

Red in colour White in colour

Dense capillary network Low capillary network

Smaller in size Larger in size

Predominant in endurance 
sports

Predominant in anaerobic power sports



Unit 1 LO1: Body systems and how they apply to health and fitness

Structure of the respiratory system

The respiratory system involves those 

parts of the body that are concerned with 

breathing. 

When we breathe in, air moves through 

the mouth and nose and then travels 

through the pharynx and larynx into the 

trachea. The trachea carries air, which 

contains oxygen, from the pharynx to the 

lungs.

Functions of the respiratory system

• Breathing is a two stage process. 

• Inspiration is the intake of air into the lungs, which is brought about 

by increasing the volume of the chest cavity. 

• Exhalation is the expulsion of air from the lungs through reducing the 

volume of the chest cavity. 

Gaseous exchange

The respiratory or lung volumes are the amount of air 

inspired, exhaled and stored within the lungs at any given time.

These volumes include:

Tidal volume: The amount of air that enters the lungs during 

normal inspiration at rest. 

Residual volume: amount of air left in the lings after maximal 

exhalation. 

Vital capacity: maximum amount of air you can exhale after 

taking the deepest possible inspiration. 

Gaseous exchange at the lungs takes place by diffusion.

• Diffusing is the process of substances moving from an area 

of high concentration to a lower concentration. 

• Oxygen diffuses from the alveoli and into the blood. Carbon 

dioxide diffuses from the blood into the alveoli. 

Lung Volumes



Unit 1 LO1: Body systems and how they apply to health and fitness

Cardiovascular system- Structure and function of the 
blood vessels

ARTERIES VEINS CAPILLARIES

Carry blood away from 

the heart

Carry blood towards the

heart

Huge network of 

tiny vessels linking 

arteries and veins

Most arteries carry 

bright red oxygenated 

blood

Most (but not all) veins 

carry dark red 

deoxygenated blood. 

Very narrow- only 

one red blood cell 

at a time

Stretch as blood surges 

through and then return 

to normal shape- they 

have a pulse

No stretch, no pulse Very thin walls, to 

allow rapid diffusion 

of substances into 

and out of the 

blood. 

Thick, muscular and 

elastic walls to 

withstand pressure

Thin-walled

Large lumen (internal 

diameter)

Small lumen

Have valves to prevent 

backflow of blood

Structure of the heart

• The heart is a muscular organ that pumps blood around the body. 

• It is divided into left and right sides and each side has an upper and 

lower chamber. 

• The upper chambers are the atria, which collect blood from veins 

• The lower chambers are the ventricles, which pump blood through the 

arteries. 

The right side of the heart takes in deoxygenated blood from the vena cava 

and passes blood into the right atrium. This blood then flows into the right 

ventricle before it is pumped out of the heart, along the pulmonary artery 

to the lungs for oxygenation. 

The newly oxygenated blood returns from the lungs in the pulmonary vein 

and the blood flows into the left atrium. The blood travels down into the left 

ventricle before it is pumped out of the heart through the aorta to provide 

oxygen and nutrients to the body tissues. 



Unit 1 LO1: Body systems and how they apply to health and fitness

Cardiovascular measurements

Your heart rate can be taken at any spot on the 

body where an artery is close to the surface and 

a pulse can be felt. 

The most common places to measure heart rate 

using this method is at the wrist (radial artery) 

and the neck (carotid artery). 

 Normal resting heart rate can range from 40-100 bpm.

 Resting heart rate will vary with fitness levels and age

 It is normal to use heart rate as a guide to how hard a 

person is exercising

 Heart rate during exercise is an indicator  of intensity

 As you get fitter, your heart rate should decrease. 

 Maximum heart rate (MHR) = 220-age

Cardiac output: the amount of blood  leaving the heart 
per minute 

Stroke volume: the amount of blood leaving the heart 
each beat 

The blood that leaves the heart is under high 

pressure in the arteries so that it can manage to 

reach all parts of the body. Blood pressure is 

measured in millilitres of mercury (mmHg). There 

are two measurements.

• Systolic pressure- the higher measurement 

that occurs when the heart beats, pushing 

blood through the arteries

• Diastolic pressure- the lower measurement 

that occurs when the heart rests between 

beats. 

The normal range for blood pressures is between 

120/80 mmHg and 90/60 mmHg. 

Cardiac output (CO)= stroke volume (SV) x heart rate (HR)



Unit 1 LO2: Understand the effects of health and fitness activities on the body

Short-term effects of health and fitness 

activities on the body

Long-term effects of health and fitness on 

the body

 Cardiovascular endurance improve

 Improved muscular endurance

 Efficiency to use oxygen

 Muscle hypertrophy

 Body shape

 Increase in the size of the heart (hypertrophy)

 Lower blood pressure (size of heart)

 More red blood cells made

 Lower resting heart rate (bradycardia)

 Change in body shape

Short term effect Explanation

Breathing rate increases As the body's muscles need more oxygen to make 
energy, breathing rate increases

Heart rate increases,
stroke volume increases 
Cardiac output

HR increases to force blood to get to the muscles 
quicker 
Stroke volume is the amount of blood ejected per 
beat.
Cardiac output is the volume of blood pumped out 
by the heart per minute.

Blood pressure
Increases 

During exercise it is important to increase the flow 
of blood to muscles to provide then with oxygen. 

Body temperature 

increases

Up to 70% of the energy that powers muscles 
during exercise is lost as heat. This heat has to be 
lost by the body (sweating). 

Hydration levels 
decrease

Body fluid is lost through sweating, therefore 
hydration levels decrease. 

Muscle fatigue occurs As the muscles start to build up lactic acid, 
muscle function can be negatively affected and 
fatigue occurs. 

Delayed onset of muscle 
soreness (DOMS) occurs.

DOMS tends to occur 24-48 hours after exercise. 
This is caused by small tears in the muscle fibres. 



Unit 1 LO3: Understand health and fitness and the components of fitness

Unit 1 LO4: Understand the principles of training
Components of Skill Related Fitness (CARSBP)

Components of Health Related Fitness (CMMBF)

The relationship between health and fitness

Principles of Training  (FITT & SPORT)

How often 
you train

How hard 
you train

How long 
is the 

training 
session 

The 
method of 

training 
you choose

Specificity- Training should be specific to the needs of the individual and the 

demands of the sport

Progressive Overload- working harder than normal, overload should 

gradually be increased

Reversibility- if an individual stops or reduces their training level, then fitness 

and performance are likely to drop

Tedium- refers to boredom. Training should be varied to prevent an individual 

suffering from this

Component Description

Reaction

time

The ability to respond to a stimulus

Agility The ability to change direction quickly

Balance The ability to maintain your equilibrium over a base of 

support

Co-

ordination

The ability to use 2 or more body parts together efficiently

Speed

Power The ability to overcome a resistance quickly, strength x 

speed

Component Description

Cardiovascular 

endurance

The ability for an individual to work the whole 

body for a long period of time without fatigue

Muscular endurance The ability for an individual to work a 

muscle/muscle groups repeatedly for a long 

period of time without fatigue

Muscular strength The ability for a muscle to overcome a resistance

Body composition The percentage of the body that is made up of 

fat, muscle and bone

Flexibility The range of movement possible at a joint


