
 

 

HSE 

Beating Mumps 

The Human Challenge 

Since the beginning of time the human race has been 

threatened by disease, but it is only in relatively recent 

history that scientists have been able to isolate the 

causes of many diseases and develop the means of 

coping with them. 

Also, in modern times, most countries have public health 

authorities who monitor world events and provide 

advance warnings of any infection that is likely to spread 

across countries. Such was not the case during the 

many outbreaks of influenza and cholera in the 18th and 

19th centuries when millions died. Neither were these 

services available in 1918 - 1919 when the Spanish flu 

resulted in millions of deaths.  

The Invisible Threats 
Two of the most common causes of human disease are bacteria 

and viral infection.  

Bacteria are unicellular living organisms about 1,000 nm 

(nanometres) long. This is about one eightieth the size of a human 

hair and cannot be seen by the naked eye. Most bacteria are 

harmless and many are very beneficial. However, some can cause 

disease. One of the most common 

bacterial diseases today is tuberculosis 

(TB).  

In this lesson we will concentrate on viral 

infection because Irish schools and 

colleges have recently experienced major 

outbreaks of a well known viral disease 

called mumps.  

What is a Virus? 
The word virus comes from the Latin for 

toxic or poison. Viruses are very small, 

ranging from 20 to 250 nm in size. Nobody 

knew what a virus looked like until the 

invention of electron microscope in 1931. 

Currently, about 5,000 viruses have been 

identified but it is thought that most have 

not been discovered yet. The remarkable 

thing about them is that they can only 

reproduce inside a living cell (the host 

cell). When a virus invades a cell it uses 

the resources of the cell to produce more 

virus particles. Well known viral diseases 

are measles, mumps, flu and HIV. The 

study of viruses is a branch of 

microbiology called virology.  

Anything that causes disease is called a pathogen, which literally 

means disease producer. Many viruses are pathogens. If such a 

virus invades our cells, we have a wonderful defence mechanism to 

protect us. This is the immune system and it protects us by 

producing antibodies that destroy the virus. However, it can only 

do this if it recognises the threat. If it has never seen the virus 

before it does not know what antibody to produce and we become 

ill. In this case the immune response is unable to cope with the 

infection. 

Why Be Concerned Now? 
A certain number of cases of any known disease will be expected 

to occur over a period of time. This is called the incidence rate for 

that disease. Diseases that occur regularly but in expected 

numbers are called endemic. When the number of cases exceeds 

the expected level, even by a small number, an outbreak has 

occurred. In fact, even a single case of a serious disease such as 

diphtheria would be classified as an outbreak. If a large outbreak 

occurs over a geographic region for a period of time the situation is 

an epidemic. When this occurs over a wide area and across many 

countries it is known as a pandemic. In the past, mumps has been 

considered to be endemic to Ireland. However in recent times the 

incidence rate in schools and colleges has been high enough to be 

considered an epidemic, making it necessary for the HSE to take 

action. It has been established that many of the infected students, 

aged between 17 and 24, had not received the two doses of MMR 

vaccine considered necessary to protect against infection.  

What is Mumps 
Mumps is a viral disease that only affects human beings. It causes 

the parotid gland, which is located just below the front of the ear, to 

swell up and this can be very painful. Other symptoms can include 

fever, headache, dry mouth, sore face or ears and loss of voice. 

Males may also suffer from a painful swelling of the testicles while 

females may suffer from inflammation of 

the ovaries. Mumps symptoms generally 

occur two to three weeks after the actual 

infection and last about seven days. There 

is no specific treatment, so people 

generally take recommended pain killers 

and wait for the disease to pass. Mumps is 

very contagious and is spread from person 

to person by coughing or sneezing, 

sharing food or drinks, and by kissing. 

Obviously, there is more chance of 

infection when groups of people are in 

close contact for long periods of time, as 

is the case in schools and colleges. 

Many people do not realise that it is 

possible to be infected with the mumps 

virus without showing any symptoms. In 

these cases only a saliva or blood test 

would reveal that the virus is present. 

What Can We Do? 
Most people who had mumps as children 

will not be infected again, although re-

infection is possible in some cases. For 

most people, natural infection confers 

lifelong protection against the virus. Their immune systems can 

now recognise the virus and respond accordingly. Such people 

have natural immunity to the disease. The only other form of 

protection is vaccination, where a weak live form of the virus is 

introduced into the body. This weak form does not produce 

mumps, but still gives the immune system the opportunity to learn 

about the virus and produce the right antibody. For these reasons, 

health authorities advise that all children and young adults receive 

the recommended two doses of the MMR vaccine.  

MMR Vaccine 
The MMR vaccine is so called because it 

protects against measles, mumps and rubella. In 

fact, MMR is three separate vaccines which are 

administered in one injection. Over 500 million 

doses of MMR have been used in over 90 

countries since the early 1970s. In Ireland it is 

usually given to children at 12 months, and again 

at age 4-5 years. The second dose protects 

anybody who did not respond to the first one. 

The World Health Organisation is attempting to 

eliminate measles and rubella in Europe by 

2010. Part of this strategy is to ensure that all 

children have the opportunity to receive two 

doses of the vaccine. 

You can (and should) find out all about the 

vaccine and any adverse reactions it may 

produce by visiting the HSE website 

www.immunisation.ie. You will find a download 
called Immunisation Guidelines for Ireland by the 
Royal College of Physicians of Ireland. You can 

find out all about mumps at  

www.mumps.ie. 



 

 

Vaccines for some diseases contain killed or inactivated viruses 

rather than live weakened forms. The latter are often more difficult 

to prepare but their beneficial effect is more enduring. 

What is the HSE Doing? 
Certain infectious diseases are classified as notifiable by law. This 

means that they must be reported to the Health Protection 

Surveillance Centre (HPSC). In the summer of 2008, as a result of 

such reports, the HSE alerted all third level colleges about the risk 

of a mumps outbreak the following autumn. Further alarm bells 

started ringing as the number of reported cases escalated through 

the early months of 2009. By the third week in April, new cases 

were running at about 200 per week and a total of 2194 cases had 

been notified since January. This is nearly fifteen times more than 

the number of cases reported in the same period in 2008. It is the 

largest number of notifications since 1988, when mumps was first 

classified as notifiable. Over recent years, large outbreaks have 

also been reported in other countries in Europe, as well as Canada 

and the United States. Over two thirds of these cases were aged 

between 15 and 24. Before this point was reached the HSE had 

decided to carry out a vaccination campaign for the 132,000 

students in 4th, 5th and 6th year in all second level schools on the 

basis of 50% uptake. Such campaigns are managed by a unit in 

the HSE called the National Immunisation Office (NIO). In fact the 

take up before the summer break was already over 70%. The 

campaign continued over the summer at HSE clinics for students 

who missed vaccination in school. In September 2009, MMR 

vaccine was offered to students in the schools not targeted before 

the summer holidays. 

HSE 
The National Immunisation Office (NIO) is a coordinating unit 

operating in the Directorate of Population Health of the Health 

Service Executive (HSE). 

The NIO is responsible for the planning and implementation of 

national immunisation programmes. NIO staff ensure that vaccine 

stocks are distributed to all areas of the country to meet the needs 

of these national programmes. In addition, they provide the latest 

information on immunisation for the use of parents and health 

professionals. 

The HSE recommends that vaccination be given to children  

in order to protect against a range of infectious diseases, including 

measles, mumps, polio, tetanus, pneumococcal and hepatitis B. 

Adult immunisations are recommended for high risk groups. For 

example, the flu vaccine is recommended for people over 65. 

Similarly, the hepatitis B vaccine is recommended for health care 

workers. 

The Health Protection Surveillance Centre (HPSC) ensures that 

information is collected and statistics produced on outbreaks of 

infectious disease and on the vaccine uptake rate.  

For further information please visit the following websites: 

Mumps: www.mumps.ie 

National Immunisation Office: www.immunisation.ie 

Health Protection Surveillance Centre: www.hpsc.ie 

Health Service Executive: www.hse.ie 

 

You can find this and other HSE lessons on www.sta.ie. 

You can find out more about the work of HSE on  

www.hse.ie. 

 



 

 

HSE 

Beating Mumps 

Teaching Notes 

Syllabus References 

The appropriate references are: 

Leaving Certificate Biology 

Unit 3 Structures for Response - the immune system. 

Responses in the human - Human Immune System.  

Viruses. 

Junior Certificate Science 

Microbiology and biotechnology. 

Examples of bacteria, fungi and viruses.  

Biotechnology in medicine.  

 

Learning Outcomes 

On completing this lesson, the student should be able to: 

• Identify two sources of human infection. 

• Define the terms incidence rate, outbreak, endemic, epidemic 

and pandemic. 

• Explain in broad terms how the immune system functions. 

• Describe some symptoms of mumps. 

• Describe the purpose of a vaccine. 

• Describe the function of the National Immunisation Office. 

• Discuss the purpose of a national immunisation programme. 

 

General Learning Points 

The following information can be used to revise the lesson’s main 

learning points and inform discussion. 

• MMR protects against three serious illnesses: measles, mumps 

and rubella. 

• An immune system is a number of biological processes that 

protect against disease. This is an opportunity to introduce or 

review the general and specific defence systems. 

• Immunology is the science that studies the immune system.  

• Prior to vaccination, polio was a common disease that is now 

almost eradicated.  

• The existence of infectious agents smaller than bacteria had 

been discovered in the 1890s. However, it was another 50 

years before scientists were able to define a virus adequately.  

• We are all familiar with the word virus, since it is in wide use to 

describe a programme that interferes with the proper operation 

of a computer. 

• A nanometre is one billionth (10-9) of a metre.  

• Endemic comes from the Greek en (in, within) and demos 

(people). Similarly, epi (upon) and pan (all) are from the Greek. 

• The current swine flu outbreak is defined as a pandemic. 

• Antibodies (also called immunoglobulins) are proteins used by 

the immune system to identify and neutralise foreign materials 

such as bacteria and viruses. 

• The MMR vaccine was first introduced into Ireland in 1988. 

• Smallpox was eradicated in ten years following commencement 

of the WHO immunisation campaign in 1967. 

• Students will find sourcing information on the immunisation 

programme at www.mumps.ie, www.immunisation.ie and  

www.hpsc.ie. 

 



 

 

HSE 

Beating Mumps 

Exercises 

Investigation 

 

Mumps age specific incidence rate in 2009 (weeks 1-27)  

(Source HPSC) 

The histogram indicates the incidence of mumps in Ireland in 

different age groups during the first half of 2009.  

(a) Suggest reasons why so many 19 to 22 year olds contract the 

disease. 

(b) How is the disease spread? 

(c) How could the disease be eradicated? 

 

 

Mumps weekly notifications 1988-2009*, up to 7/7/2009  

(Source HPSC) 

The graph indicates that between the years 2000 and 2005 there 

were very few cases of mumps in Ireland. Since 2005 there have 

been significant outbreaks. In July 2009 there was a marked 

decline.  

(a) How would you interpret this effect? 

(b) How does this relate to the information provided in the 

histogram? 

(c) What measure should be taken to reduce the incidence to 

zero? 

Examination Questions 

Leaving Certificate Biology (HL) 2007, Q. 14 

(b)  

(i) Comment on the difficulty of defining viruses as living 

organisms. 

(ii) What are the two main biochemical components of a virus 

particle? 

(iii) Name two diseases caused by viruses. 

(iv) Give an example of a beneficial application of a virus. 

(v) What is an antibiotic? 

(vi) Antibiotics should not be prescribed for a person suffering 

from a viral infection. Suggest a reason for this. 

(c)  

(i) What is meant by the term immunity? 

(ii) Outline briefly the role of B lymphocytes in the human 

immune system. 

(iii) Distinguish between active and passive immunity. 

(iv) “Vaccination gives rise to active immunity”. Explain this 

statement. 

(v) In certain situations a person is given a specific antibody 

rather than being vaccinated. 

1 Is this an example of active or passive immunity? 

2. Under what circumstances might an antibody, rather than a 

vaccination, be given? 

3. Comment on the duration of immunity that follows the 

administration of an antibody. 

 



 

 

True/False Questions 

a) A virus cell is smaller than a bacteria cell. T F 

b) Pandemic means ‘not very widespread’. T F 

c) Mumps is a bacterial infection. T F 

d) Only one dose of the MMR vaccine is recommended. T F 

e) The study of viruses is called virology. T F 

f) Vaccination introduces a weak live form of the virus to  

which the immune system responds. T F 

g) Some vaccines contain only killed forms of a virus. T F 

h) The NIO is responsible for managing national  

immunisation campaigns. T F 

i) Mumps is a notifiable disease. T F 

j) Everyone who has mumps shows the symptoms. T F 

Check your answers to these question on www.sta.ie 

Did You Know? 

• Apparently, the earliest known reference to immunity was made 

by Thucydides in 430 BC during the plague of Athens. He 

noticed that people who had previously recovered from a bout 

of the disease didn’t get it again. This took place during the 

Peloponnesian War in 430 BC. Various suggestions about the 

nature of the plague have been made including bubonic 

plague, typhus, smallpox, measles and anthrax. Some 

historians think that if vaccination had been available, the 

outcome of the war and, consequently, the history of the 

western world would have been very different. 

• In 1983, the Pasteur Institute in France first isolated the HIV 

virus. 

• Louis Pasteur developed his germ theory of disease while 

working on vaccination.  

• Many Nobel prizes have been awarded for work on viruses. 

• Research indicates that one dose of MMR is approximately 80% 

effective and two doses of MMR range from 88-95% effective in 

preventing mumps. 

 

Biographical Notes 

Rosalind Elsie Franklin (1920-1958) was an English biophysicist 

who made important contributions to the understanding of DNA, 

RNA and viruses. Crick and Watson used her data to develop their 

hypothesis on the structure of DNA for which they won the Nobel 

Prize. In fact, she played a major role in this development as was 

revealed later. She later did original work on the tobacco mosaic 

and polio viruses. Many people feel that she has not received the 

recognition her work deserves. 

Jonas Salk (1914-1995) was an American research virologist, 

known for his development of the first effective polio vaccine. Until 

1955 polio was the most serious disease of the time, killing 

thousands of children. He worked for eight years to develop the 

vaccine. He did not patent the vaccine, because he wanted it to 

reach as many people as possible. In his last years he was 

attempting to develop a vaccine for AIDS. 

 

Revise the Terms 

Can you recall the meaning of the following terms? Revising 

terminology is a powerful aid to recall and retention. 

adverse reaction, antibodies, bacteria, bacterial disease, cholera, 

contagious, diphtheria, disease, disease producer, electron 

microscope, endemic, epidemic, flu, Health Protection Surveillance 

Centre (HPSC), hepatitis B, HIV, host cell, immune response, 

immune system, Immunisation Guidelines for Ireland, immunity, 

incidence rate, infectious disease, influenza, measles, MMR 

vaccine, mumps, nanometre, National Immunisation Office (NIO), 

notifiable, one-cell, outbreak, pandemic, parotid gland, pathogen, 

pneumococcal, poison, polio, public health authorities, rubella, 

Spanish flu, symptom, tetanus, toxic, tuberculosis (TB), 

vaccination, vaccination campaign, viral, virology, virus, World 

Health Organisation. 

Check the Glossary of Terms for this lesson on 

www.sta.ie 


