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Introduction 

Measles is a highly contagious, systemic 
infection caused by the measles virus. The 
World Health Organisation (WHO) estimates 
there were 164,000 measles deaths globally 
in 2008. About 30% of cases have one or 
more complications such as ear infections, 
diarrhoea or pneumonia. Mortality is 
generally 1 to 2 per thousand but isolated 
populations with no previous exposure to 
measles have, in the past, been decimated 
by the disease. People who recover from the 
disease remain resistant to it for the rest of 
their lives.  

Viruses 

Living organisms, including bacteria, exhibit 
characteristics such as growth, respiration and 
reproduction. Viruses, even in the presence of 
nutrients do not show these signs of life. They 
have no energy-producing mechanism such as 
mitochondria and do not respire. Receptors on 
their surface bind to specific sites on host cells, 
allowing the viral contents to infect the cell. The 
viral DNA (or RNA in the case of measles) takes 
over the host cell so that, instead of performing its 
normal functions, it makes many copies of the 
original virion. Viruses are, therefore, obligate 
parasites; outside the host cell they are not alive 
in the usual sense of the word.  

Viruses are much smaller than bacteria and 
typically range in diameter from 10 to 300 nm 
(nanometre). Because they are smaller than the 
wavelength of visible light (400 to 700 nm) they 
cannot be seen with an optical microscope. 
Electron microscopes 
have an effective 
wavelength of 0.1 nm and 
so can help reveal the 
structure of a virus. 

Symptoms 

Symptoms include fever 
(high temperature), cough, 
red eyes and runny nose, 
followed, after a few days, 
by an itchy rash of small 
red bumps on the skin. 
The rash usually starts on 
the face and neck and, 
over a few days, it 
spreads to the trunk, 
hands and feet. The 

symptoms appear ten to twelve days after 
infection and may persist for five or six days. 
Sneezing or coughing produces fine droplets 
(aerosols) which can transmit the infection to 
other people. Measles can be transmitted from 4 
days before to 4 days after rash onset. More than 
90% of susceptible people who are in contact with 
measles will become infected making measles 
one of the most contagious diseases known to 
man. The virus particles are deactivated by light 
and heat and do not survive in the air longer than 
about two hours.  
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About 30% of cases have one or more 
complications such as ear infections, croup, 
diarrhoea or pneumonia. The most serious 
complications include blindness, encephalitis 
(acute swelling of the brain) which occurs in 1 in 
1,000 cases. Subacute sclerosing panencephalitis 
(SSPE) is a rare delayed complication believed to 
be due to persistent measles infection of the brain 
and is always fatal. Children under five, adults 
over the age of 20, people who are malnourished 
and/or immunosuppressed are most at risk of 
complications. Measles during pregnancy can 
lead to miscarriage or premature labour. Most 
measles-related deaths are 
complications linked to the disease. 

In the 1950s, an average of 8,500 cases of 
measles were reported each year in Ireland and, 
in the 1970s, an average of seven children died 
every year from measles. About 90% of the 
population contracted measles by the age of 
fifteen prior 
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What is vaccination? 

Vaccination is usually carried out by injection of 
an inactivated or attenuated strain of the 
bacterium or virus into the body. Although this 
does not cause the disease it triggers leucocytes 
(white blood cells that are part of the body’s 
immune system) to produce antibodies against it. 
The leucocytes keep a ‘memory’ of the antibody 
and, in the event of a subsequent infection, they 
can respond very quickly to destroy the infecting 
virus or bacterium. 

The measles vaccine is an attenuated virus which 
replicates in the body enough to cause an 
immune response but usually does not cause the 
disease. In Ireland the MMR vaccine is usually 
given to children at twelve months of age, and 
again at 4-5 years of age. 

Effects of vaccination 

Since the introduction of the measles vaccine in 
1985, and of the combined measles-mumps-
rubella vaccine (MMR) in 1988, the annual 
incidence of measles in Ireland has declined. 
However, the uptake of the vaccine has generally 
remained below 90% until very recently and so 
outbreaks continue to occur. 

1993 4,328 cases 
1994 1,233 cases 
2000 1,603 cases 
2010 418 cases up to the end of August.  

The graph of measles notifications shows an 
increase in the number of cases at the end of 
2009 and in the first half of 2010. Outbreaks such 
as these can be avoided by having a greater 
uptake of MMR vaccination.The risk of measles 
outbreaks is greatly reduced when 95% or more 
of the population has been vaccinated. For a 
vaccine preventable disease, the continuing 
relatively high measles incidence is a cause of 
concern. 

Elimination of disease by vaccination 

In a completely susceptible population let us 
suppose that a person with a disease infects, on 
average, 20 others. If there is then just one 
occurrence of the disease it spreads very rapidly 
and becomes an epidemic.  

If 95% of the population are not susceptible then 
each infected person infects on average just one 
other person. In this case the disease remains at 
a relatively low level but never dies away.  

If more than 99% are vaccinated then less than 
1% are susceptible; in this case the disease dies 
away because there is only a relatively small 
chance that an infected person will transfer 
infection to a susceptible individual. If however 

only 90% are vaccinated, then each infected 
person is likely to infect about two others; in this 
situation the disease remains endemic and single 
infections almost invariably lead to epidemics.  

What is the HSE doing? 

In Ireland measles is one of 68 notifiable 
diseases. Every case must be reported to the 
Health Protection Surveillance Centre (HPSC). 
This enables the HPSC to issue appropriate alerts 
to schools and colleges at times when there is a 
high risk of infection. Information about outbreaks 
of measles and other diseases is available at 
www.hpsc.ie. 

What can you do? 

You can learn more about measles and the MMR 
vaccine by visiting the HSE website 
www.immunisation.ie . There you will find a 
downloadable file called Immunisation Guidelines 
for Ireland by the Royal College of Physicians of 
Ireland. Measles is an infectious disease that is 
readily preventable. Although not usually fatal it 
accounts for 450 deaths of children globally every 
day. 
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The National Immunisation Office is a 
coordinating Unit within the Health of the Health 
Service Executive (HSE). 

Childhood immunisations are recommended for 
all children to protect against a wide number of 
serious diseases e.g. measles, mumps, polio, 
tetanus and since July 2008 pneumococcal and 
hepatitis B diseases. Adult immunisations are 
recommended for certain at risk groups e.g. flu 
vaccine for those aged 65 and over, or hepatitis B 
vaccine for health care workers. 

The HSE National Immunisation Office is 
responsible for the planning and implementation 
of immunisation programmes and ensures that: 

• Up to date, accurate information about 
immunisation is available for parents and 
health professionals.  

• Sufficient vaccine stocks are available for 
the national immunisation programmes.  

• Vaccines are distributed to all sites under 
validated temperature-controlled conditions. 

 

The Health Protection Surveillance Centre 
ensures that accurate statistics are collected on 
vaccine uptakes and disease outbreaks. 

 
Find out more about the National Immunisation  
Office or the Health Protection Surveillance Centre  
and the work of the Health Service Executive at  
www.immunisation.ie or www.hpsc.ie. 

 

http://www.hpsc.ie/
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Teaching Notes 

Syllabus References 

The relevant syllabus references are: 

Leaving Certificate Biology 

Structures for Response - the immune system. 

Viruses. 

Junior Certificate Science 

Microbiology and biotechnology. 

Examples of bacteria, fungi and viruses. 

 

Learning Outcomes  

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

• Understand what is meant by a viral 
disease.  

• Know that measles is a viral contagious 
disease.  

• Know the symptoms of measles: cough, red 
eyes and runny nose, followed by an itchy 
rash of small red bumps on the skin.  

• Understand that viruses are generally too 
small to be seen with an optical 
microscope. 

• Be aware that deaths associated with 
measles are usually due to complications. 

• Know that measles is spread by coughing 
and sneezing which scatter virus particles 
into the air. 

• Understand that the incidence of measles is 
high where vaccination levels are low. 

• Know that the measles vaccine is a 
weakened (or attenuated) virus. 

• Realise the need for a high uptake of the 
measles vaccine. 

General Learning Points 

The following points can be used to review the 
lesson content and to inform discussion. 

• Measles is caused by a virus and is highly 
contagious. 

• The measles vaccine contains an attenuate 
strain of the virus. This triggers the immune 
system to produce antibodies which retain a 
‘memory’ of the virus. 

• The body makes a specific antibody for 
each type of virus or bacterium that it 
recognises as foreign. 

• The symptoms associated with measles 
include fever (high temperature), cough, red 
eyes and runny nose, followed, after a few 
days, by an itchy rash. 

• The disease is contagious around the time 
of the rash (from four days before to four 
days after). 

• Measles is sometimes accompanied by 
serious complications such as ear 
infections, croup, diarrhoea or pneumonia. 

• Measles during pregnancy can lead to 
miscarriage or premature labour.  

• Most measles-related deaths are caused by 
complications linked to the disease. 

• While measles vaccination levels remain 
around 90% then the disease remains 
endemic and periodic outbreaks will 
continue to occur. 
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Student Exercises  

Student Activities 

These are ideal activities for small groups. 

1. Design a poster summarising the reasons why 
children should be given the MMR vaccine. 

2. Imagine you are a doctor treating a child who 
was not vaccinated and has contracted measles. 
You now suspect that there are serious 
complications. Write a letter to the child’s parents 
explaining the situation. 

3. Polio is a serious viral disease that can cause 
paralysis, deformation of limbs and even death. It 
was common in Ireland just sixty years ago. From 
1950 to 1955 inclusive, there were on average in 
Ireland 131 new cases and 18 deaths per annum 
due to polio. After many years of vaccination 
Europe was declared polio-free in 2002. 

Using available resources such as the Internet, 
find out more about polio vaccination. Suggest 
reasons why measles vaccination has not been 
as successful. 

True/False Questions 

a) Measles is a bacterial disease. 
b) Vaccination gives you the disease. 
c) A vaccine stimulates the immune system to 

produce antibodies against a disease. 
d) If 80% of the population are vaccinated, 

measles, mumps and rubella will be 
eradicated. 

e) A virus cannot be seen with an optical 
microscope. 

f) Viruses are obligate parasites. 
g) Ireland has the highest level of measles 

vaccination in Europe. 
h) The measles vaccine contains an 

attenuated strain of measles virus. 
i) Countries with high uptake of measles 

vaccine have low incidence of the disease. 
j) If 90% of the population is vaccinated then 

the disease can be eradicated. 
Check your answers to these questions on www.sta.ie  

 

Examination Questions 

Leaving Certificate Biology (HL) 2005, Q. 15 

(i) Comment briefly on the difficulty in 
classifying viruses as living organisms. 

(ii) Name two diseases of humans caused by 
viruses. 

(iii) Name two types of lymphocyte and state a 
role of each when viruses or other 
microorganisms enter the blood. 

(iv)  “Immunity that results from vaccination is 
effectively the same as the immunity that 
develops following an infection”. Do you 
agree with this statement? Explain your 
answer. 

Leaving Certificate Biology (OL) 2001, Q. 11c 

The human body has immunity against disease. 
Explain, by giving an example in each case, the 
terms ‘natural immunity’ and ‘acquired immunity’. 

Leaving Certificate Biology (HL) 2001, Q. 11(a) 

(i) What is a virus? State two differences 
between a virus and a bacterium.  

(ii) Unlike bacteria, viruses cannot be grown on 
agar in the laboratory. Why is this?  

(iii) Influenza is a common disease caused by a 
virus. Name three other diseases caused 
by viruses.  

(iv) State two ways in which a person may 
contract a viral disease.  

(v) Explain the biological basis of vaccination.  
(vi) What is an antibiotic? 

 

 

 



 

Did You Know? 

There were 1600 cases of measles in Ireland in 
2000 while in the same year in the United States 
there were less than 100. In the US, Finland, and 
Norway, measles is almost eradicated because of 
the high rate of vaccination. In places where the 
uptake of the vaccine is high, the incidence of 
measles is low, and vice versa. 

It has been estimated that, in the last 150 years, 
measles killed 200 million people worldwide. In 
more recent years the numbers are still 
unacceptably high. The WHO estimates that in 
2003 there were 530,000 deaths worldwide and in 
2008 there were 164,000; the decline was mainly 
due to the increase in average global measles 
vaccination levels among children aged 1 year 
from 77% to 83% during that period. 

In Europe Germany, Switzerland, Spain, France, 
Austria, Bulgaria and the UK all experienced 
measles outbreaks over the last ten years, and 
more than 20 deaths were reported in Europe 
since the beginning of 2006.  

 

The critical level of vaccination for measles for 
population protection is above 95%. The disease 
is rare in countries with high uptake of vaccine 
although cases may be imported. The vaccination 
level in Ireland has risen over the past 25 years 
but at around 90% it is still worryingly low. As long 
as it stays at that low level outbreaks of measles 
will continue to occur.  

 

 

 

 

 

 

 

 

 

 

 

Biographical Notes 

Maurice Ralph Hilleman (1919 – 2005) 

Maurice Hilleman was the eighth child of Anna 
and Gustav Hilleman who lived on a farm in 
Montana, USA. A few days after he was born his 
mother died. He was raised by his uncle, Robert 
Hilleman, and worked in his youth on the family 
farm. 

He attributed his later success to his work with 
chickens in his youth. (Chicken eggs are used to 
develop vaccines based on weakened viruses.) 

His poor circumstances would have deprived him 
of a university education if it were not for the 
intervention of his brother which secured him a 
scholarship. At graduation he was top of the 
class. He won a fellowship to the University of 
Chicago and received his doctorate in 1941.  

When he realised that the Hong Kong flu of 1957 
was likely to become a pandemic he and his team 
of researchers worked tirelessly to develop a 
vaccine — which they did in nine days. The 
millions of doses of the vaccine that were 
produced saved many lives.  

Hilleman developed more than forty vaccines for 
more than forty different diseases. 

 

Revise the Terms 

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

aerosol, antibodies, attenuated strain, bacteria, 
complications, complications, croup, deactivated, 
decimated, DNA, electron microscope, host, 
HPSC, immune system, immunosuppressed, 
leucocytes, malnourished, mitochondria, MMR, 
mortality, nanometre, notifiable disease, nutrients, 
obligate parasite, optical microscope, pneumonia, 
receptors, respiration, RNA, subacute sclerosing 
panencephalitis (SSPE), susceptible, virion, virus, 
World Health Organisation (WHO). 
Check the Glossary of Terms for this lesson on 
www.sta.ie 

 

 

 

http://www.sta.ie/

