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Introduction
In Ireland almost 100,000 people, including more than a thousand 
children, have been diagnosed as suffering from arthritis. Up to 
an additional 800,000 people may remain undiagnosed with 
arthritis affecting some joint in their body. Thus it is probably the 
single biggest cause of disability. It affects people of all ages but 
the average age of diagnosis is 35. Its cause is unknown and 
there is no known cure, but there are numerous treatments both 
medical and non-medical. Arthritis is about ten per cent more 
common in women than in men. 

Arthritis is an inflammation of the joints causing pain and immobility. 
Fatigue is also a common symptom. It is estimated to cost the Irish 
economy €1.6 billion per year in terms of lost working hours. The three 
commonest types in Ireland are osteoarthritis, rheumatoid arthritis and 
fibromyalgia. 

What is the difference between arthritis and rheumatism? There is little 
difference: rheumatism is an old fashioned non-specific term for 
conditions that affect joints and connective tissue, while arthritis is more 
specific and is classified into over a hundred different types.

Joints
Joints allow movement of bones, and since arthritis damages joints, in 
many different ways, people suffering arthritis experience pain when 
they move. In joints the bones are held together by ligaments of various 
types. Capsular ligaments surround the joints and are lined by a layer of 
special cells called the synovial membrane which produces a lubricating 
fluid called synovial fluid. The bones are connected by tendons to 
muscles that contract to cause movement. These muscles work in pairs 
called antagonistic pairs that work against each other. The biceps 
muscle bends the arm at the elbow while the triceps muscle straightens 
the arm. The ends of the bones are covered by a layer of cartilage that 
acts as a shock absorber and reduces friction. Cartilage is smooth, 
tough and slightly elastic. 

Types of arthritis
Osteoarthritis is the commonest form of the disease usually developing 
slowly over many years. It used to be thought that it was caused by wear 
and tear of the joint, but there are many possible causes. One of the 
most commonly seen results of this form of arthritis is misshapen 
knuckle joints causing hand deformation. Although these are unsightly 
they do not always cause severe pain and many people can continue 
with a normal life.

Rheumatoid arthritis mainly 
affects the joints. It is 
mainly an inflammatory, 
autoimmune disease, that 
is, a disease in which the 
body is attacked by its 
own immune system. In 
the case of rheumatoid 
arthritis the immune 
system may attack the 
cartilage in a joint and as a 
result the bones in the 
joint may fuse together. The disease tends to be sporadic, disappearing 
at times and then flaring up suddenly. During flare-ups other parts of the 
body may also be attacked. About 70% of rheumatoid arthritis sufferers 
are women. Smokers are three times more likely to be affected.

Fibromyalgia causes widespread severe pain, general aches and fatigue. 
It mainly affects muscles, tendons and ligaments rather than joints.

Gout is a form you will probably have heard of and it brings to mind the 
picture of an old man with swollen big toe (one of the commonest 
manifestations of the disease) and his foot in bandages. It is caused by  
uric acid which is normally excreted in urine. However if it builds up it 
may be deposited as crystals in the joints, causing swelling and extreme 
pain.

Lupus is a systemic (whole body) form of the disease that can affect any 
part of the body. It is an autoimmune disease, in which the body’s natural 
defence of white cells and antibodies attack the body instead of diseased 
cells or pathogens. 

Ankylosing spondylitis (meaning stiffening of the spine) is a form of 
arthritis in which the vertebrae of the lower back fuse together causing 
restriction of movement.

Treatment
Medication is a part of everyday life for those diagnosed with arthritis. 
The symptoms are treated by the following types of drugs:

• Analgesics, such as paracetamol, which reduce the pain 

• Non-steroidal anti-inflammatories (NSAIDs) such as aspirin and 
ibuprofen, which reduce the inflammation associated with the 
disease. 

• Disease modifying anti-rheumatic drugs (DMARD’s) e.g. methotrexate 
and corticosteroids. They work by essentially suppressing the 
immune system and therefore should to be used with caution. The 
sooner drug treatment is started the more effective it is at retarding 
the progress and severity of the disease. 

• Biologics e.g. antibodies, and fusion proteins In recent years these 
more complex synthetic substances have been used to treat arthritis 
with remarkable success. They can ease the pain and in some cases 

In the arthritic knee the bones are in direct 
contact and friction between them 
damages their surfaces
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• cause the disease to regress to the 
extent that mobility is restored, even 
after years of restriction. At present they 
are quite expensive (>€10,000) but that 
may change as additional therapies 
come to market, and competition is 
introduced following expiration of patent 
protection.

• Surgery is becoming a more common 
treatment with the advent of more 
reliable and better quality knee and hip 
joint replacements. These prostheses 
are being used to greatly increase the 
mobility and quality of life of younger 
sufferers although those obtaining them 
early in life may have to undergo a 
second replacement later. Chiropodists 
can also help to improve walking.  

• Physiotherapy is often prescribed in conjunction with drugs to 
improve flexibility and strength, and thus mobility. Regular exercise 
improves strength and mobility.

Occupational therapy does not affect the disease directly but it can help 
a sufferer to find alternative ways of doing daily tasks such as dressing, 
cooking and cleaning. Information supplied by therapists on modified 
everyday items can also increase a person’s independence. 

Complementary therapies
Complementary therapies are designed to work in conjunction with 
standard treatments. They should not be confused with alternative 
treatments that are designed to replace standard therapies. Although, at 
present, there is little scientific evidence 
to support their efficacy many claim 
that complementary treatments help 
alleviate the symptoms. 

Some doctors advise arthritis patients 
to try therapies such as acupuncture, 
massage, yoga and hydrotherapy. 
Herbal medications may also 
complement prescription medication. 
However it is not recommended that 
such treatments replace standard 
medical treatment. These substances 
are generally not subject to the same 
rigorous testing as prescription drugs 
and some of them may even be 
harmful.

Food and weather
People often claim that cold damp weather affects their arthritis, but 
there is currently no real scientific evidence to support this claim. 
Atmospheric pressure may have some influence on arthritis but this has 
not been proved. 

For good general health a balanced diet is advisable. Eliminating 
excessive weight reduces stress on the joints. Despite many claims 
there is no objective evidence that particular foods contribute to the 
cause or cure of arthritis. 

Pfizer
Pfizer applies science and their global resources to improve 
health and well-being at every stage of life. Pfizer strives to set 
the standard for quality, safety and value in the discovery, 
development and manufacturing of medicines for people and 
animals. Pfizer is one of Ireland’s leading employers and the 
largest pharmaceutical sector investor and employer. Pfizer 
employs over 4,000 colleagues across eight locations in Cork, 
Dublin, Kildare and Limerick.

Pfizer in Ireland
Pfizer Ireland Pharmaceuticals’ Grange Castle manufacturing 
plant is situated on a 90-acre site at the Grange Castle Business 
Park in Clondalkin, South County Dublin. Grange Castle’s state-of-
the-art technology, cutting edge thinking and production expertise 
result in the production of quality-driven products that improve 
people’s lives around the world. The site manufactures a number of 
products for the prevention or treatment of serious illnesses such 
including rheumatoid arthritis and pneumococcal disease in 
young children. Over 1,000 full-time employees work at Grange 
Castle. 

Manufacturing Plants
• Biotech Campus, Grange Castle, Dublin
• Newbridge, Kildare
• Ringaskiddy API Plant, Cork
• Little Island API Plant, Cork
• Loughbeg Drug Product Plant, Cork

Other Operations
• Pfizer Healthcare Ireland, Citywest Business Campus, Dublin
• Consumer Health, Citywest Business Campus, Dublin 
• Pfizer Treasury Centre, Ringsend, Dublin
• Pfizer International Bank Europe, Ringsend, Dublin
• Global Financial Solutions Europe, Ringsend, Dublin

Find out 

Jar-opening aid

Knee replacement
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Student Activities
1. Investigate the structure of joints and then 

compare normal joint structure to X -rays and photographs of 
diseased joints.

2. Find out more about arthritis using resources such as   
www.arthritisireland.ie, www.arthritis.org  and   
http://en.wikipedia.org/wiki/Arthritis

3. Some forms of arthritis have a genetic risk factor.  Find out which 
forms carry the greatest genetic risk.

4. Find out more about the drugs used to treat arthritis, what they do 
and what adverse effects may arise from using them. (Note that 
‘contra-indications’ refer to specific situations in which a particular 
drug should not be administered.)

5. Investigate the types of appliances available to make independent 
life easier for arthritis sufferers.

6. If you know someone who has arthritis find out what daily tasks they 
find the most challenging and then figure out ways of making life 
easier for them. This could be done in a variety of ways. Here are 
some ideas:

• Design an appliance to solve their problem 

• Modify an existing appliance to suit the person

• Modify an article of clothing

• Think of an alternative way of doing the task.

Syllabus References
The relevant syllabus references are:

Leaving Certificate Biology
•  3.5.3 Responses to Stimuli

• Classification, location and function of joints: immovable, slightly 
moveable, free moving (synovial)

• Disorders of the musculoskeletal system: one example of a 
musculoskeletal disorder from the following: arthritis and 
osteoporosis, one possible cause, prevention and treatment.

• Specific defence system (immune system)

• Antigen-antibody response

• H.3.5.7  Human Immune System (Extended Study)

• Role of lymphocytes: B and T cell types.

• Role of B cells in antibody production. Role of T cells as helpers, 
killers, supressors and memory T cells.

Science and Technology in Action is widely used for project work in 
Transition Year.

Learning Outcomes
On completion of this lesson, students should be able to: 

• Describe the anatomy of major joints

• List the symptoms of arthritis 

• Describe what arthritis is and list the main types of arthritis

• Outline the prevalence and human cost of this treatable but 
incurable disease

• Outline some of the therapies available

• Describe the main types of medications used to treat arthritis

• Explain what is meant by an autoimmune disease.

General Learning Points
The following points can be used to enhance 
the lesson content and to inform discussion.

• Arthritis is not a simple disease but is a whole range of different 
manifestations with a group of symptoms in common.  These 
symptoms include joint damage and deformity, pain and fatigue.

• Joints are important because in conjunction with muscles they 
allow us to move and if they are damaged they can restrict mobility 
and cause both pain and disfigurement. 

• There is no cure for arthritis but there is a range of therapies 
available to alleviate the symptoms, slow the progression of the 
disease and provide strategies to enable everyday life to continue.

• Early diagnosis is important as it results in sufferers having a better 
quality of life for a significantly longer time.

• Only a small proportion of those who have the disease have been 
diagnosed.

True/False Questions

a) Clicking joints causes arthritis. T F

b) Anti-inflammatory drugs help those with arthritis. T F

c) The ancient Greeks used bee stings to treat arthritis. T F

d) Alternative therapies are better than prescribed medication. T F

e) Only old people get arthritis. T F

f) Ligaments join bone to muscle. T F

g) Arthritis is often an autoimmune disease. T F

h) Lupus is a form of arthritis caused by a bite from a wolf. T F

i) There is no cure for arthritis. T F

j) Arthritis costs the Irish economy more than a billion euros   

each year. T F

Check your answers to these questions on www.sta.ie.
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Examination Questions

Leaving Certificate Biology (OL) 2012, Q. 3
(a)  The diagram shows the macroscopic structure of part of a long 

bone.

(i) Name a long bone in the human body. 

(ii) Name parts X, Y and Z in the diagram. X. 

(iii) State a function of X.

(iv)  State a function of Y.

(b)  (i) 
 Show clearly on the diagram where you 
would expect to find cartilage.

 (ii) 
State one role of this cartilage. 

Leaving Certificate Biology (HL) 2008 Q. 15 a
Answer the following questions in relation to the human  
musculoskeletal system. 

Give a function for each of the following: 

1. Red marrow,  2. Cartilage,  3. Tendon.

Explain what is meant by an antagonistic muscle pair and give an 
example in the human body. 

Suggest a treatment for a named disorder of the musculoskeletal system. 

Leaving Certificate Biology (HL) 2006 Q. 15 a
(i)    Draw a diagram to show the structure of a synovial joint. 

Label three parts of the joint that you have drawn, other than 
bones.

(ii) Explain the functions of the three parts that you have 
labelled. 

(iii) Name a disorder of the musculoskeletal system. 

(iv) Give a possible cause of the disorder that you have named 
above in (iii) and suggest a treatment for it. 

Leaving Certificate Biology 
(HL) 2009, Q. 4 

The diagram shows a longitudinal 
section of a long bone.

(i)  Name the parts of the 
diagram labelled A, B, C, D.

(ii)  Where are the discs in the 
human backbone?

(iii)  What is the function of the discs in the human backbone? 

Give a role for each of the following in the human body:

 (i) Y e l l o w 
bone marrow. 

 (ii) R e d 
bone marrow.

Did You Know?

• The ancient Greeks recognised a disease with symptoms similar to 
arthritis and used bee stings to treat it.

• As a child Dr. Donal Unger was told by his mother “clicking your 
finger joints will cause arthritis!”  So he decided to do an experiment 
and for more than 50 years he clicked only the knuckles of his left 
hand and he did not develop arthritis.  In 2009 he was awarded the 
Ig Nobel Prize in medicine for this study.  This is not really a 
scientific study, as the sample is too small, but it did have a control: 
his right hand that was not clicked.  A proper scientific study of 
more than 200 people used x-rays to compare those who cracked 
their knuckles with those who did not and found no correlation 
between cracking and arthritis.

Biographical Notes 
Dr Christiaan Neethling Barnard (1922-2001)
Dr Christiaan Barnard was the South African 
cardio-thoracic surgeon who performed the first 
human to human heart transplant in December 
1967 on Louis Washkansky, a 54 year old man 
suffering from diabetes and heart failure.  The 
patient survived for 18 days after the operation 
but died of pneumonia contracted probably as a 
result of his receiving immunosuppressant 
drugs to prevent rejection of the new heart.  

Dr Barnard retired in 1983 after he contracted rheumatoid arthritis in his 
hands which brought his career as a surgeon to an end.

Pierre-Auguste Renoir (1841-1919)
The famous French painter Renoir was one of the leading members of 
the Impressionist movement. He  developed rheumatoid arthritis in 
middle age. In the latter years of his life he painted from a wheelchair 
and had to have the paintbrush placed between his fingers. The 
development of arthritis in his right shoulder meant that he had to 
change his painting technique. 

Revise The Terms

Can you recall the meaning of the following terms? Revising 
terminology is a powerful aid to recall and retention.

acupuncture, Alexander technique, alleviate, analgesics, ankylosing 
spondylitis, antagonistic pairs, autoimmune disease, capsular ligaments, 
cartilage, chiropodists, chiropractic, complementary therapies, 
connective tissue, corticosteroide, fibromyalgia, fibromyalgia, gout, 
herbal medications, hydrotherapy, joints, ligaments, ligaments, lupus, 
methotrexate, non-steroidal anti-inflammatories, occupational therapy, 
osteoarthritis, osteoarthritis, physiotherapy, prostheses, rheumatism, 
rheumatoid arthritis, rheumatoid arthritis, steroids, synovial fluid, synovial 
membrane, systemic, tendons, uric acid. 

Check the Glossary of terms for this lesson on www.sta.ie


