
R e v i s i o n  N o t e b o o k

Musculoskeletal

system

Unit 4: Anatomy and Physiology for Health and Social Care

Book 4

OCR Cambridge Technicals



Functions of the musculoskeletal system

Articular cartilage: Growth plates:

Spongy bone:

Periosteum: Compact bone:

Functions of the musculoskeletal system:

Longitudinal structure of bone

Check



Cross section of bone

Structure Details

Osteon

Haversian canal

Blood supply

Trabeculae

Check



Bone cells

Osteoclasts:

Structure of bone tissue:

Osteoblasts:

Balance between osteoclasts and osteoblasts 
and the impact of oestrogen:

Normal bone Osteoporosis

Servier.com Servier.com

Check



Joints

Fibrous joint Cartilaginous joint Synovial joint

Types of synovial joint

Servier.com Servier.com Servier.com

Check



Joint Type of movement Examples

Ball and 
socket joint

Hinge joint

Condyloid 
joint

Pivot joint

Saddle joint

Gliding joint

Structure of a synovial joint

Cartilage

Synovial fluid

Synovial capsule

Tendon

Ligament

Check



Muscles
Skeletal muscle structure and function

Antagonistic action of muscles

Antagonistic action of muscles

Role of tendons

Check



Musculoskeletal malfunctions - arthritis

What is arthritis?

Osteoarthritis

Osteoarthritis

Causes and risk factors for osteoarthritis

Osteoarthritis symptoms

Osteoarthritis effects

Servier.com

Normal 
joint

Joint with 
osteoarthritis

Servier.com

Check



Rheumatoid arthritis

Causes and risk factors for rheumatoid arthritis

Rheumatoid arthritis symptoms

Rheumatoid arthritis effects

Rheumatoid arthritis

Servier.com

Servier.com

Check



Osteoporosis

Causes and risk factors for osteoporosis

Osteoporosis symptoms

Effects of osteoporosis

Osteoporosis

Servier.com

Servier.com

Servier.com Servier.com

Servier.com

Check



Diagnosis

Care, treatment and support

Medication

Therapists

Other treatments

Lifestyle changes

Servier.com

Bone density scan

Physiotherapist

Check



Sf1. What is the function of spongy bone?

________________________________________________________________________________________

2. Where would the periosteum be found?   _____________________________________________________

3. What runs through a Haversian canal?  ______________________________________________________

4. Which type of cell produces new bone?  _____________________________________________________

5. What is the name of the class of joint that allows movement?

_________________________________________________________________________________________

6. Which specific type of joint allows the head to move from side to side? _____________________________

7. Name two parts of the structure of a joint that allow smooth movement at the joint.

________________________________________________________________________________________

8. What are the two protein filaments within muscle that allow muscles to contract? 

________________________________________________________________________________________

9. Which structure connects a) bone to bone at the joints and b) bone to muscle? 

__a) ________________________________________b) __________________________________________

10. Why might some occupations make osteoarthritis more likely?

_________________________________________________________________________________________

11. What is the primary cause of rheumatoid arthritis

_________________________________________________________________________________________ 

12. Why might menopause make osteoporosis more likely?

________________________________________________________________________________________

13. How might losing weight help people with arthritis?

________________________________________________________________________________________

14. What leads to the stooped posture of some people with osteoporosis?

________________________________________________________________________________________

15. How might an occupational therapist help someone with osteoarthritis?

________________________________________________________________________________________
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Functions of the musculoskeletal system

Articular cartilage:
Ends of bone covered in smooth 
cartilage to make movement easier at 
the joints.

Growth plates:
Area of cartilage near the ends of the 
bones where new bone growth occurs 
in children and teenagers. 

Spongy bone:
Honey-comb area of bone which 
reduces weight and increases 
flexibility. Also, where bone marrow is 
located. 

Periosteum:
Outer layer/membrane of the bone. 
Helps bones to repair. 

Compact bone:
Dense area of bone containing a lot of 
minerals. Provides strength to the 
bone.

Functions of the musculoskeletal system:
The musculoskeletal system is made up of two systems 
– the muscular system and the skeletal system. They 
work closely together to allow movement which 
requires the muscles to contract and pull the bones 
that they are attached to. The bones need to be joined 
together by movable joints to achieve this. Having 
bones with muscles attached also allows the body to 
maintain posture and stability. The muscles help to 
maintain body temperature by shivering when the 
body is too cold. The skeleton provides protection for 
vulnerable organs. The brain is encased in the skull and 
vital organs such as heart and lungs are protected by 
the rib cage. The spinal cord is encased in a bony tube 
provided by the vertebral column. Bones also act as a 
mineral store particularly of calcium and phosphorus. 
When other parts of the body need calcium, it can be 
released from the bones. The marrow of bones is also 
the site of blood cell production.  

Longitudinal structure of bone
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Cross section of bone

Artery

Vein

Osteon

Haversian canal

Periosteum

Spongy bone

Trabeculae

Structure Details

Osteon Osteons are the functional units of compact bone. They are cylindrical in shape and about 3mm in diameter. 
They consist of concentric layers of bone tissue called lamellae. There are small spaces within or between the 
lamellae which contain the bone cells. These spaces are known as lacunae. 

Haversian canal Haversian canals are microscopic tubes within the osteons. They are the central gap around which lamellae 
form. They provide space for blood vessels and nerve fibres to run through the bone. 

Blood supply Bone is a living tissue and so requires a good blood supply. Blood is supplied to the bone via arteries and 
returned from the bone to the heart via veins. Smaller blood vessels also run inside the bone through the 
Haversian canals. 

Trabeculae Trabeculae are the struts of bone tissue that surround the spaces in spongy bony. They make up the bony part 
of spongy bone. They allow both structural strength and flexibility to the bone. 
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Bone cells

Osteoclasts:
Osteoclasts are large cells with many nuclei (multinucleate) 
and are formed from monocytes merging together. Their 
function is to reabsorb minerals from bone. This is very 
important in the process known as bone remodeling. This is 
needed to repair small areas of damage and to adjust to 
different needs of the body. Osteoclasts also release stored 
minerals. Calcium plays an important role in muscle 
contraction and transmission of nerve impulses and so it is 
important to be able to increase the amount available. 

Structure of bone tissue:
Bone is a connective tissue which means it is composed of an organic 
part (bone cells) as well as an external non-organic matrix. In the case 
of bone, the non-cellular matrix is made up mostly of collagen fibres 
which are impregnated with minerals such as calcium giving it its hard 
texture. 

Osteoblasts:
Osteoblasts are responsibly for remineralising the bone 
tissue. This is a major part of bone remodeling and during 
bone growth. Osteoblasts come from the periosteum of the 
bone and from the bone marrow. When the osteoblasts 
become surrounded by calcified bone tissue they change 
and become a different type of cell known as an osteocyte. 

Balance between osteoclasts and osteoblasts 
and the impact of oestrogen:
Osteoclasts remove mineral salts when they are needed by 
the body whereas osteoblasts remake bone e.g. to repair 
damage or to strengthen bone as needed by the body. For 
example, osteoblasts will increase their activity if a person 
were to take up an activity like jogging in order to 
strengthen the bones to withstand the impacts during 
running. Usually, the activities are in balance, so an 
individual’s bones are as strong as they need to be. 
However, osteoblasts are affected by oestrogen levels. A 
drop in oestrogen can lead to a reduction in osteoblast levels 
and weaker bones. A woman’s oestrogen levels drop after 
menopause consequently menopause is a major risk factor 
in the development of osteoporosis where bone tissue is 
reduced. 

Normal bone Osteoporosis
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Joints

Fibrous joint
A fibrous joint is a stable joint between 
two bones. The bones are connected by 
strong fibrous tissue. These types of joint 
are not involved in movement. One 
example is the joints between the bones 
in the skull.

Cartilaginous joint
A cartilaginous joint is a connection 
between bone and cartilage. Examples 
include the connection between the ribs 
and the cartilage that makes up part of 
the rib cage. They are also not involved in 
movement. 

Synovial joint
Synovial joints are the types of joint which 
are involved in movement. They have a 
specific structure which allows one bone 
to move against another smoothly. 
Examples include elbow, knee, shoulder, 
finger joints etc. 

Types of synovial joint

Hinge joint

Pivot joint

Condyloid jointSaddle joint

Gliding joint

Ball and socket 
joint
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Joint Type of movement Examples

Ball and 
socket joint

The end of one bone is rounded, like a ball and fits into a cup-shaped depression in the 
bone it is joining to. The shape allows it to move in many directions such as up and down, 
side to side and even to swivel. 

Shoulder, hip. 

Hinge joint A hinge joint acts like a door hinge in that it allows movement in only one direction. Elbows, knees, ankles, fingers, toes.

Condyloid 
joint

One bone is oval in shape and fits into an elliptical depression of the other bone. It allows 
movement both up and down and side to side.

Wrist

Pivot joint The rounded end of one bone fits into the rounded end of another joint. It allows rotation 
of the bone with the rounded end. 

Between first and second vertebrae 
just under the skull allowing the 
head to move from side to side. 
Also, between forearm and lower 
arm to allow lower arm to rotate. 

Saddle joint One bone is shaped a bit like a saddle with the other bone shaped around it like a rider. It 
allows movement in several direction but not direct rotation and is a little like a condyloid 
joint. 

At the base of the thumb, joint 
between malleus and incus in 
middle ear, 

Gliding joint Gliding joints are also known as plane joints because they form between two reasonably 
flat surfaces. They allow the two bones to glide against each other in various directions 
along the plane included some rotation. The extent of motion is limited by ligaments that 
connect the bones to each other. 

Ankles, wrist and spine. 

Structure of a synovial joint

Muscle

Bone
Cartilage
Cartilage covers the ends of both 
bones at the joint. Cartilage is 
smoother than bone, so it helps the 
bones move against each other with 
more smoothly. 

Synovial fluid
Synovial fluid is produced by the 
capsule membrane. It acts as both a 
lubricant and a shock absorber.

Synovial capsule
The synovial capsule surrounds the 
joint and has two layers – a tough 
outer layer and an inner membrane 
which produces the synovial fluid. It 
holds the bones together and 
prevents leakage of the synovial fluid.

Tendon
Tendons are tough fibrous structures 
which connect the muscles to the 
bone. 

Ligament
Ligaments are made of tough fibrous 
tissue which connects bones to each 
other. They restrict movement at 
joints preventing them from bending 
the wrong way. 
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Muscles
Skeletal muscle structure and function
Skeletal muscle enables movement by pulling bones to 
which they are attached. Muscle is only able to pull and 
cannot push. Muscle pulls by contracting. It can be stretched 
again by another muscle pulling it another way while it 
relaxes. Muscle fibres contain two different types of protein 
filament called actin and myosin which are arranged in units 
called sarcomeres. The muscle contracts by the actin and 
myosin “walking” over each other within the sarcomere 
making each sarcomere shorter and consequently the whole 
muscle gets shorter – contracts. 

Antagonistic action of muscles

Triceps 
muscle 
relaxes

Biceps 
muscle 

contracts Biceps 
muscle 
relaxes

Triceps 
muscle 

contracts

Antagonistic action of muscles
Muscles usually work in pairs to move a particular bone in different direction because muscles can only pull and not push. When lifting a ball, the biceps 
muscle needs to contract to pull the lower arm up in relation to the upper arm. At the same time as the biceps contracts, the triceps needs to relax. As the 
lower arm lifts, the triceps will be stretched. When lowering the ball, the two antagonistic muscles work in the opposite way. The triceps muscle contracts 
to lower the arm down (the biceps cannot push it) and at the same time it will stretch the biceps which will be relaxed. When two muscles work in 
opposite ways like this they are known as an antagonistic pair. 

Role of tendons
Tendons are mostly composed of the protein collagen which makes then tough 
but not very stretchy. They attach muscles to bone so when the muscles 
contract the tendons pull the bone, so it moves at the joint. Tendons also allow 
muscles to control movement at joints at a distance from the joint. For example, 
there are no muscles in the fingers. The finger joints are controlled by tendons 
that connect the finger bones to muscles in the back of the hand and the lower 
arm.

Bone

Tendons

Muscles
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Musculoskeletal malfunctions - arthritis

What is arthritis?
Arthritis is a condition that affects the joints. There are two different types of arthritis both of which affect the joints but are caused by different factors. 

Osteoarthritis

Osteoarthritis
Osteoarthritis is the most common form of arthritis and is when the 
articular cartilage (cartilage that covers the bones in the joints) 
wears away. Because the cartilage helps the joints move smoothly, 
wearing down of this cartilage will cause the joint to move stiffly and 
will cause pain.  Osteoarthritis affects joints including hands, spine, 
knees and hips. 

Causes and risk factors for osteoarthritis
Osteoarthritis is sometimes referred to as the wear and dear 
disorder because it is associated with wearing away of the cartilage 
at the joints over time. Consequently, it is more common with age. 
Women are more likely to suffer from the disorder. It is more likely 
if the individual is overweight due to greater pressure on the joints. 
The tendency can be inherited. It is associated with repeated stress 
on a particular joint which might be related to sport or to a particular 
occupation where the same joint is used again and again. Injuries at 
the joints also make future arthritis more likely. 

Osteoarthritis symptoms
Pain in affected joints during and after movement
Decreased flexibility in the joints
Stiffness in the joints
Grating sensation in affected joints
Bone spurs near affected joints where out-growths of bone can be 
felt
Swelling of the joint

Osteoarthritis effects
It is a progressive disease which gets worse over time. It gradually 
results in reduced movement and possibly mobility and also leads to 
reduced muscle strength and stamina. The pain can disrupt sleep. 
People with osteoarthritis are more likely to suffer from depression. 
The physical effects make it harder to maintain a job and this will 
affect financial stability and can lead to social isolation. There can be 
some joint instability which increases the risk of falls. 
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Normal 
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osteoarthritis
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Rheumatoid arthritis
Rheumatoid arthritis is an autoimmune disease which means it is 
caused by the body’s own immune system attacking its own tissues. 
In this case the immune system attacks the linings of the joints and 
causes inflammation which further damages both cartilage and 
bone. The main joints affected are those in the hands, wrists and 
feet. The condition can also affect other parts of the body including 
skin, eyes, lungs and blood vessels. 

Causes and risk factors for rheumatoid arthritis
It is not fully known what causes the disease but there is a genetic 
link with people being more likely to suffer from the disease if there 
is a family history of rheumatoid arthritis. It could be that an 
infections, such as a viral infection, triggers the immune response 
that leads to the autoimmune problem. 
Women are more likely to suffer the disease than men.
It can occur at any age, but it is most likely to start in middle age. 
Smoking makes it more likely and increases the severity of the 
disorder. 
People who are overweight are more at risk from the disorder. 

Rheumatoid arthritis symptoms
Pain in affected joints during and after movement
Heat in affected joints due to the inflammation.
Joints are also tender and swollen.
Fever due to the immune response. 
Fatigue.
Loss of appetite.
Over time joints can deform.

Rheumatoid arthritis effects
Rheumatoid arthritis can cause deformities and 
greatly reduced movement in the joints, particularly 
of the hands. This will greatly limit what the 
individual will be able to do and will have an impact 
on both work and leisure activities. Even getting 
dressed or preparing meals will be difficult. The 
condition can also lead to other complications such 
as an increased risk of osteoporosis, heart problems 
and lung disease. The medication given to reduce the 
effects of rheumatoid arthritis by dampening down 
the immune system can lead to increased infections. 

Rheumatoid arthritis
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Inflamed joint

Inflammation

Deformity
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Osteoporosis
Osteoporosis is a condition where the building up and breaking 
down of the bone is no longer in balance. The osteoblasts are no 
longer able to make new bone at the same pace as the osteoclasts 
are breaking it down. The result is that the bones get steadily 
weaker over time and will break more easily. In some case just 
sneezing can break the ribs or bones in the back. 

Causes and risk factors for osteoporosis
Osteoporosis is due to bone being broken down at a faster rate than 
it is being made. Bone mass tends to reach its peak in the 30s. The 
higher the person’s bone mass at their peak the less likely they are 
to suffer from osteoporosis. Risk of osteoporosis increases with age. 
It is also more common in women due to the affect oestrogen has on 
the bone cells. There is also a genetic link to the disease. Both men 
and women with a small body frame are more likely to suffer from 
the disorder. Reduced testosterone levels in men (such as when 
receiving treatment for prostate cancer) is also a risk factor. Having 
an overactive thyroid gland can also increase the risk. Reduced 
intake of calcium can increase the risk. This might be due to 
conditions such as anorexia or bulimia or intestinal surgery. 
Conditions such as celiac disease also increase the risk. Having a 
sedentary lifestyle may also contribute. 

Osteoporosis symptoms
Initially there may be no symptoms and the individual could be 
unaware they are suffering from the condition. They may have a fall 
and break their bones more easily. Bones being regularly broken in 
the spine can cause the individual to lose height and gain a stooped 
posture. Pain in the back may be experienced due to broken bones 
in the spine. 

Effects of osteoporosis
Osteoporosis can weaken the bones to such an extent that everyday 
actions such as coughing can break the bones. This can lead to a 
stooped posture particularly as the spine is one of the bones that is 
likely to break. Hip fractures are much more likely to occur, and this 
can greatly affect mobility and increase the risk of death. Regularly 
breaking bones causes pain and due to the long-term damage, this 
pain is likely to be chronic pain. Bones that do break will take longer 
to heal. 

Osteoporosis
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Normal bone Osteoporosis
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Diagnosis
X-rays and MRI scans are often used to investigate the joints for both types 
of rheumatoid arthritis. MRI scans make the soft tissue visible whereas x-
rays highlight the bones. X-rays may also indicate whether bone density is 
decreasing in osteoporosis. However, there is a special scan called a bone 
density scan that can check the mineral content of the bones and therefore 
indicate whether a person is suffering from osteoporosis or not. Blood 
tests are limited in their ability to diagnose these disorders but are more 
likely to be used to rule out other conditions such as infections. However, 
rheumatoid arthritis does cause changes in the blood which can be 
detected in blood tests. 

Care, treatment and support

Medication
Painkillers will help relieve joint pain in both types of arthritis and 
with pain caused by broken bones in osteoporosis. Non-steroidal 
anti-inflammatory drugs (e.g. ibuprofen) are used to reduce 
inflammation in both forms of arthritis but particularly with 
rheumatoid arthritis which may also require steroids to reduce the 
inflammation. They may also be given antirheumatic drugs. People 
with osteoporosis or who are at risk of the disorder may be given 
hormone replacement (HRT) as reduced oestrogen and reduced 
testosterone have an affect on building bone. They may also be 
given bisphosphonate drugs which slow down the cells that break 
down bone so as to slow bone loss. This is often given in conjunction 
with vitamin D and calcium supplements to increase bone 
development. 

Therapists
Physiotherapy can be very helpful for both types of arthritis as 
targeted exercises can strengthen the muscles around affected joints 
giving them more support and reducing pain. 
Occupational therapists assess a person’s abilities and suggest 
different ways of doing daily tasks in order for the person to 
maintain as much independence as possible. They will also arrange 
for equipment to be provided as appropriate. 

Other treatments
A TENS (transcutaneous electrical nerve stimulation) machine can be used 
to help reduce pain particularly in people with osteoarthritis. These 
machines deliver small electrical impulses just under the skin which disrupt 
the pain messages going to the brain. 
Surgery can be used for both types of arthritis. This can include joint 
replacement – typically for knee or joint replacement. People with 
rheumatoid arthritis may benefit from surgery to fuse bones at the joints. 
This makes the two bones involved just one continuous bone which can 
significantly reduce the pain and can stabilise the joint. 
Cortisone injections directly into affected joints can relieve the pain for 
people suffering from osteoarthritis for several months but there is a limit 
to how many of these injections can be given a year. 

Lifestyle changes
Losing weight and eating a healthy diet will help relieve pressure on joints 
and bones and is recommended for all of these conditions. People with 
osteoporosis will be encouraged to eat more foods containing calcium and 
to ensure they get enough sunlight for vitamin D – or take supplements for 
both. 
Exercise strengthens bones and slows down the progression of 
osteoporosis. It also relieves pain for both types of arthritis and prevents 
the joints from seizing up and impacting mobility. 
People with osteoporosis, in particular, are encouraged to stop smoking 
and reduce alcohol consumption because both of these speed up the loss 
of bone mass. In addition, support is given to carry out a risk assessment 
and prevent falls as the consequences of a fall for a person with 
osteoporosis can be very serious. 
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Sf1. What is the function of spongy bone?

___ Reduces weight and increases flexibility_____________________________________________________________

2. Where would the periosteum be found?   __ Outer layer of bone_______________________________________

3. What runs through a Haversian canal?  __ Blood vessels, lymph vessels and nerves______________________________________

4. Which type of cell produces new bone?  _____Osteoblast__________________________________________

5. What is the name of the class of joint that allows movement?

__Synovial joint________________________________________________________________________________________________________

6. Which specific type of joint allows the head to move from side to side? __Pivot joint ____________________

7. Name two parts of the structure of a joint that allow smooth movement at the joint.

__Cartilage and synovial fluid ______________________________________________________________________

8. What are the two protein filaments within muscle that allow muscles to contract? 

__Actin and myosin  ___________________________________________________________________________

9. Which structure connects a) bone to bone at the joints and b) bone to muscle? 

__a) Ligaments _________________________________b) tendons_____________________________________

10. Why might some occupations make osteoarthritis more likely?

__Repeated movement of the same joint  ______________________________________________________________

11. What is the primary cause of rheumatoid arthritis

__It is an autoimmune disease meaning the joints are attacked by the body’s own immune system____________________________ 

12. Why might menopause make osteoporosis more likely?

__Lower oestrogen levels reduce the activity of the osteoblasts which make bone______________________________________

13. How might losing weight help people with arthritis?

__Reduces pressure on weight bearing joints ____________________________________________________________

14. What leads to the stooped posture of some people with osteoporosis?

___ Repeated breaking of bones, particularly of the spine, which become deformed  ____________________________________

15. How might an occupational therapist help someone with osteoarthritis?

___ Provide equipment or help develop new routines to be able to carry out everyday tasks  _______________________________

Test your knowledge
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