
Introduction

Pertussis is a serious and very contagious disease which  
can last for up to three months. It only affects humans  
and can occur at any age, although children are most 
commonly affected.

Pertussis is commonly known as ‘whooping cough’ because  
it typically gives rise to severe bouts of prolonged coughing 
followed by a distinctive high-pitched ‘whoop’ sound. 

The disease is more serious in children as they often have 
difficulty breathing, especially after a bout of coughing, and 
may turn a blue colour due to lack of oxygen. More than 20% of 
children with pertussis may require hospitalisation and up to 
50% in the case of babies under six months of age.

Cause and spread of the disease
Pertussis is caused by Bordetella pertussis, a Gram-negative, aerobic 
coccobacillus and does not have obvious means of locomotion. It typically 
lives in the mouth, nose, throat and trachea and sometimes in the lungs. 
Special cells in these airways produce mucus which traps dust and other 
airborne particles. The cells lining the trachea have tiny hair-like projections 
(called cilia) which move mucus upwards to the throat.

Pertussis bacteria produce toxins that stick to 
the cilia and prevent them from working 
properly. This induces a coughing response 
which is only partially effective in clearing the 
mucus from the trachea. 

The bacteria are spread from person to person 
by coughing and sneezing.

Although most adolescents and adults develop 
only mild disease similar to a common cold 
they can still spread the disease to others.

Pertussis is very contagious and will develop in 
90% of unvaccinated children living with 
someone with pertussis, and in 50% to 80% of 
unvaccinated children who attend pre-school 
or school with someone with pertussis. 

Treatment
The symptoms, which usually appear seven 
to ten days after infection, initially include a 
runny nose, sneezing, and a mild cough. The 
cough then becomes persistent and more 
severe and can lead to breathing difficulties 
and vomiting. If pertussis is suspected the 
patient should be examined by a doctor, who 
in most cases can diagnose the illness. In 
hospitalised cases diagnosis is confirmed by 
examining cultures of bacteria from nose and 
throat mucus Treatment generally consists of 
a two week course of antibiotics. 

Occurrence of pertussis in Ireland
Prior to the introduction of a whole cell pertussis vaccine (DTwP) in 1953 
there were up to 5000 cases of pertussis and up to 200 deaths per annum 
in Ireland. In the 1970s there were generally less than 1000 cases per 
annum. However following an unfounded scare about the safety of the 
whole cell vaccine the number of cases rose to a peak of over 3000 in 1984 
and 1985. In 1996 a new acellular pertussis vaccine (DTaP) was 
introduced. This vaccine uses only parts of the pertussis bacteria and has 
less side effects than the whole cell vaccine. Since then the numbers of 
cases fell and during the first decade of the 21st century there were 
generally less than 100 cases per annum. However since 2010 the 
numbers have risen to several hundred per annum. In Ireland the number 
of pertussis cases in 2012 was more than twice the number in 2011  
(see graph) and there were three infant deaths.

Complications
Of those who contract pertussis:

50 per 1000 will get pneumonia
2 per 1000 will die from pneumonia or brain damage
1 per 1000 will get encephalitis

These fractions can be doubled in the case of babies under six months  
of age. 

Prevention is better than cure
It is much more desirable to avoid contracting the disease in the first place. 
Vaccination against pertussis prepares the body’s immune system to resist 
later infection.
The pertussis vaccine is usually given in combination with other vaccines.

Vaccination schedule
Primary vaccination course: 

6 in 1 DTaP/IPV/Hib/HepB 
Diphtheria (D), Tetanus  (T) acellular Pertussis (aP),  Polio (IPV), 
Haemophilus influenzae B (Hib), Hepatitis B (HepB)  vaccine is given to 
babies at 2, 4 and 6 months

Booster vaccinations

4 in 1 DTaP/IPV 
Diphtheria (D), Tetanus  (T) acellular Pertussis (aP)  Polio (IPV) is a 
booster vaccine given to children at 4 -5 years .

Tdap 
A booster vaccine with full strength tetanus vaccine (T) and lower dose 
diphtheria (d) and pertussis (ap) vaccine (hence the lower case letters) is 
given to young people aged 12-13 years.

Vaccine protection
Protection from childhood pertussis vaccines is excellent 
during the first few years after vaccination. However unlike 
many other vaccine preventable diseases, pertussis 
vaccination or infection does not lead to lifelong immunity. 
Immunity from previous vaccination lasts about 10 years 
so people can be reinfected and spread the infection to 
others.

Pregnant women
Because of the declining immunity pertussis vaccine 
(Tdap) is now recommended for all pregnant women 
towards the end of their pregnancy. The vaccine is given 
to reduce the risk of disease in the mother and  
to provide protection for babies too young to be 
immunised. 

The global picture
Worldwide, it is estimated that there are 16 million 
pertussis cases and about 195,000 pertussis deaths in 
children per year. Most deaths occur in young infants who 
are either unvaccinated or incompletely vaccinated.

Other industrialised countries such as Australia, Canada, 
the UK and US are also seeing large scale outbreaks; the 
US reported over 48,000 cases with 20 deaths in 2012.

Vaccination reduces the risk to the individual and the risk 
of large scale outbreaks of pertussis is reduced if the 
World Health Organisation (WHO) target of 95% of the 
population is vaccinated. Find this and other lessons on www.sta.ie

The National Immunisation Office (NIO) is a 
coordinating unit within the Health and Wellbeing 
Division of the Health Service Executive (HSE). The 
National Immunisation Office is entirely government 
funded and receives no funding from any external 
commercial source.

The NIO is responsible for the coordination of 
immunisation programmes, for managing vaccine 
procurement and distribution and for developing training 
and communication materials for health professionals 
and the general public including the national 
immunisation website www.immunisation.ie
All information on the website, developed originally from 
the Immunisation Guidelines for Ireland, is evidence 
based and reviewed by a panel of immunisation experts 
to ensure it is scientifically accurate. The site content is 
monitored and regularly updated by a team of public 
health doctors who are members of the National 
Immunisation Advisory Committee (NIAC) of the Royal 
College of Physicians in Ireland. This committee makes 
recommendations on vaccination policy in line with 
international best practice and based on how common 
the diseases are in Ireland.

NIAC guidance is regularly updated and the latest 
updates are available to download from   

www.immunisation.ie/en/HealthcareProfessionals 

Information leaflets for parents can be downloaded from 

www. immunisation.ie 
or can be ordered from 

www.healthinfo.ie 
or from local health offices. 

For further information see  
www.immunisation.ie
www.hpsc.ie
www.rcpi.ie/collegestructure/Pages/
NationalImmunisationAdvisoryCommittee.aspx 
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Vaccine protection
Protection from childhood pertussis vaccines is excellent during the 
first few years after vaccination. However unlike many other vaccine 
preventable diseases, pertussis vaccination or infection does not lead 
to lifelong immunity. Immunity from previous vaccination lasts about 
10 years so people can be reinfected and spread the infection to 
others.

Pregnant women
Because of the declining immunity pertussis vaccine (Tdap) is now 
recommended for all pregnant women towards the end of their 
pregnancy. The vaccine is given to reduce the risk of disease in the 
mother and  
to provide protection for babies too young to be immunised. 

The global picture
Worldwide, it is estimated that there are 16 million pertussis cases 
and about 195,000 pertussis deaths in children per year. Most deaths 
occur in young infants who are either unvaccinated or incompletely 
vaccinated.

Other industrialised countries such as Australia, Canada, the UK and 
US are also seeing large scale outbreaks; the US reported over 
48,000 cases with 20 deaths in 2012.

Vaccination reduces the risk to the individual and the risk of large 
scale outbreaks of pertussis is reduced if the World Health 
Organisation (WHO) target of 95% of the population is vaccinated.



Syllabus references
The relevant syllabus references are:

Leaving Certificate Biology 

• The breathing system in humans: Macrostructure and basic function 
of the breathing tract in humans.

• Monera: Bacterial cells: basic structure (including plasmid DNA), 
three main types. Their reproduction and nutrition. 

• Understanding of the term “pathogenic”. 
• Definition and role of “antibiotics”.

Science and Technology in Action is also widely used  
by Transition Year classes. 

Student Activities
1.   Modelling the spread of infection (whole class activity)

 Requirements: Small containers (e.g. plastic cups) -- one per 
student; 10 mL dilute solution of sodium hydroxide ( 0.1 M NaOH,  
equivalent to 4 g /L ); a few dropping bottles of phenolphthalein 
indicator solution.

 Procedure: Put 10 mL of NaOH solution in one of the plastic cups 
and 10 mL of water in each of the others. The cup with NaOH 
solution represents an infection but it should not be distinguishable 
from the other cups. Give one cup to each student. 

 In pairs the students mix their solutions and then divide them 
equally again. This process represents potential infection. With 
new partners the process is repeated twice more. 

 Students now return to their place and a few drops of 
phenolphthalein indicator solution are added to each plastic cup. A 
pink colour indicates an alkaline solution and represents infection.

2. In small groups students produce a poster or computer 
presentation on one of the following diseases:  
Diphtheria, Tetanus, Polio, Mumps, Measles, Rubella.

•  Each presentation should include the following sections:
•  Name and short description of the disease
•  Main symptoms of the disease
•  How the disease spreads
•  How the disease can be prevented.

Did You Know?
The dangers of unfounded scares

• In the 1970s and ‘80s there were reports that a few people who 
received DTwP vaccine contracted a brain disease called 
encephalopathy.  As a result many people refused to be vaccinated and 
thousands died of pertussis. Sales of vaccines decreased dramatically 
and  some manufacturers stopped producing the vaccine. (Later 
studies did not prove that the encephalopathy was caused by the DtwP 
vaccine.) 

• Irresponsible media stories showing pictures of disabled children added 
to the scare by claiming the conditions were caused by DTwP. 
(Unfortunately, bad news sells more papers than good news.)

• In 2000/2001 there were unfounded reports that the MMR (measles, 
mumps and rubella) vaccine caused autism and bowel disease which 
resulted in a decline in the uptake of the vaccine and outbreaks of 
measles. In Dublin there were over 1600 cases and 3 deaths.  

Biographical Notes
Pearl Louella Kendrick (1890 –1980) 

Pearl Kendrick, daughter of a preacher, was born 
Wheaton, Illinois, USA. She completed her secondary 
schooling in 1908 and entered Greenville College  
in 1910. A year later she transferred to Syracuse 
University from which she graduated with a B.Sc.  
in 1914. She taught science for a few years and 
became school principal in New York.

In 1920 she worked as a bacteriologist in the Michigan Department of 
Health and in 1926 she became an Associate Director of Laboratories. 
She is best known for her work on the vaccine against pertussis.  
(In the early 1930s the disease infected millions and killed about 6000 
annually in the US; she herself had experienced it as a child.) 

The vaccine that she and her colleagues developed proved highly 
effective. As more people were vaccinated incidence of the disease 
dropped. Theirs was not the first such vaccine but it was the first to be 
systematically trialled and shown beyond doubt to be effective.  
They had established the importance of proper filed trials as a way  
of measuring the effectiveness of immunisation programmes.

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

• List the main symptoms of pertussis
• Describe what causes pertussis
• Outline how the disease affects the cells in the trachea
• Summarise the main effects of pertussis (the common effects and 

the less common but more serious effects)
• Summarise how vaccination helps prevent infection of individuals 

and limits outbreaks in the community
• Outline the effect of vaccination programmes on the incidence of 

the disease
• Outline how pertussis may be treated 
• Outline the standard vaccination programme and the types of 

combination vaccines used.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.

• Pertussis (or ‘whooping cough’) is a serious contagious disease, 
especially for babies under six months of age.

• Currently pertussis kills about 195,000 children every year 
worldwide.

• Symptoms usually appear seven to ten days after infection; they 
include persistent cough, breathing difficulty and vomiting.

• More than 20% of pertussis patients may require hospitalisation
• It is a bacterial disease and is spread from person to person by 

direct contact and by coughing and sneezing.
• Early treatment with antibiotics is usually effective and it reduces 

the risk of further infection.
• Prevention is better than cure. A vaccination programme can 

prevent infection.
• The pertussis vaccine is given in combination with other vaccines.

True/False Questions
a) Pertussis is commonly known as ‘whooping 

cough’.  T F
b) Symptoms of the disease last just a few days. T F
c) Only children are affected by pertussis. T F
d) Pertussis is caused by Bordetella pertussis, an aerobic  

coccobacillus. T F
e) The disease mainly affects the limbs and stomach. T F
f) Pertussis is a viral disease. T F
g) Pertussis infection clogs cilia in the trachea preventing   

them from moving mucus. T F
h) Vaccination is highly effective but is not permanent. T F
i) Pertussis infection can always be cleared with antibiotics. T F
j) Pertussis can be fatal. T F
k) A single dose of diphtheria, tetanus and pertussis containing  

vaccine fully protects a person T F 

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

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

acellular pertussis, aerobic, antibiotics, bacteria, booster, cilia, 
coccobacillus, contagion, contagious disease, diagnosis, diphtheria, 
DTaP, encephalitis, Gram-negative, hepatitis, immunised, influenza, 
mortality, mucus, pneumonia, symptoms, tetanus, trachea, vaccine. 

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

Examination Questions 
Leaving Certificate Biology (OL) 2012, Q. 13

(a) 

 All organisms may be classified (grouped) into five kingdoms.   

(i)  Suggest one advantage of classifying organisms.  

(ii)  Name the kingdom to which bacteria belong.  

(iii)  Give one example of the economic importance of bacteria.    

(b) 

(i)  Draw a large labelled diagram of a typical bacterial cell.    

(ii)  Bacteria may be classified by their shape. Name any two 
bacterial shapes.  

(iii)  Name the method by which bacteria reproduce.   

(iv)  What are pathogenic bacteria?   

(v)  State two factors affecting the growth of bacteria.
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(b) The diagram shows the structure of a typical bacterial cell.

(i)  Name the bacterial cell parts A, B and C.

(ii)  What is the function of C?

(iii)  Name any two of the main bacterial types (shapes).

(iv)  By which method do bacterial cells reproduce?

(v)  Some bacteria are anaerobic. What does this mean?

(vi) What are pathogenic bacteria?

(vii) Give two example of the economic importance of bacteria.

(c) 

(i)  Suggest one advantage of classifying organisms.  

(ii)  Name the kingdom to which bacteria belong.  

(iii) Give one example of the economic importance of bacteria.   

Pertussis  
(Whooping Cough)

Syllabus references
The relevant syllabus references are:

Leaving Certificate Biology 

• The breathing system in humans: Macrostructure and basic function 
of the breathing tract in humans.

• Monera: Bacterial cells: basic structure (including plasmid DNA), 
three main types. Their reproduction and nutrition. 

• Understanding of the term “pathogenic”. 
• Definition and role of “antibiotics”.

Science and Technology in Action is also widely used  
by Transition Year classes. 

Student Activities
1.   Modelling the spread of infection (whole class activity)

 Requirements: Small containers (e.g. plastic cups) -- one per 
student; 10 mL dilute solution of sodium hydroxide ( 0.1 M NaOH,  
equivalent to 4 g /L ); a few dropping bottles of phenolphthalein 
indicator solution.

 Procedure: Put 10 mL of NaOH solution in one of the plastic cups 
and 10 mL of water in each of the others. The cup with NaOH 
solution represents an infection but it should not be distinguishable 
from the other cups. Give one cup to each student. 

 In pairs the students mix their solutions and then divide them 
equally again. This process represents potential infection. With 
new partners the process is repeated twice more. 

 Students now return to their place and a few drops of 
phenolphthalein indicator solution are added to each plastic cup. A 
pink colour indicates an alkaline solution and represents infection.

2. In small groups students produce a poster or computer 
presentation on one of the following diseases:  
Diphtheria, Tetanus, Polio, Mumps, Measles, Rubella.

•  Each presentation should include the following sections:
•  Name and short description of the disease
•  Main symptoms of the disease
•  How the disease spreads
•  How the disease can be prevented.

Did You Know?
The dangers of unfounded scares

• In the 1970s and ‘80s there were reports that a few people who 
received DTwP vaccine contracted a brain disease called 
encephalopathy.  As a result many people refused to be vaccinated and 
thousands died of pertussis. Sales of vaccines decreased dramatically 
and  some manufacturers stopped producing the vaccine. (Later 
studies did not prove that the encephalopathy was caused by the DtwP 
vaccine.) 

• Irresponsible media stories showing pictures of disabled children added 
to the scare by claiming the conditions were caused by DTwP. 
(Unfortunately, bad news sells more papers than good news.)

• In 2000/2001 there were unfounded reports that the MMR (measles, 
mumps and rubella) vaccine caused autism and bowel disease which 
resulted in a decline in the uptake of the vaccine and outbreaks of 
measles. In Dublin there were over 1600 cases and 3 deaths.  

Biographical Notes
Pearl Louella Kendrick (1890 –1980) 

Pearl Kendrick, daughter of a preacher, was born 
Wheaton, Illinois, USA. She completed her secondary 
schooling in 1908 and entered Greenville College  
in 1910. A year later she transferred to Syracuse 
University from which she graduated with a B.Sc.  
in 1914. She taught science for a few years and 
became school principal in New York.

In 1920 she worked as a bacteriologist in the Michigan Department of 
Health and in 1926 she became an Associate Director of Laboratories. 
She is best known for her work on the vaccine against pertussis.  
(In the early 1930s the disease infected millions and killed about 6000 
annually in the US; she herself had experienced it as a child.) 

The vaccine that she and her colleagues developed proved highly 
effective. As more people were vaccinated incidence of the disease 
dropped. Theirs was not the first such vaccine but it was the first to be 
systematically trialled and shown beyond doubt to be effective.  
They had established the importance of proper filed trials as a way  
of measuring the effectiveness of immunisation programmes.

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

• List the main symptoms of pertussis
• Describe what causes pertussis
• Outline how the disease affects the cells in the trachea
• Summarise the main effects of pertussis (the common effects and 

the less common but more serious effects)
• Summarise how vaccination helps prevent infection of individuals 

and limits outbreaks in the community
• Outline the effect of vaccination programmes on the incidence of 

the disease
• Outline how pertussis may be treated 
• Outline the standard vaccination programme and the types of 

combination vaccines used.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.

• Pertussis (or ‘whooping cough’) is a serious contagious disease, 
especially for babies under six months of age.

• Currently pertussis kills about 195,000 children every year 
worldwide.

• Symptoms usually appear seven to ten days after infection; they 
include persistent cough, breathing difficulty and vomiting.

• More than 20% of pertussis patients may require hospitalisation
• It is a bacterial disease and is spread from person to person by 

direct contact and by coughing and sneezing.
• Early treatment with antibiotics is usually effective and it reduces 

the risk of further infection.
• Prevention is better than cure. A vaccination programme can 

prevent infection.
• The pertussis vaccine is given in combination with other vaccines.

True/False Questions
a) Pertussis is commonly known as ‘whooping 

cough’.  T F
b) Symptoms of the disease last just a few days. T F
c) Only children are affected by pertussis. T F
d) Pertussis is caused by Bordetella pertussis, an aerobic  

coccobacillus. T F
e) The disease mainly affects the limbs and stomach. T F
f) Pertussis is a viral disease. T F
g) Pertussis infection clogs cilia in the trachea preventing   

them from moving mucus. T F
h) Vaccination is highly effective but is not permanent. T F
i) Pertussis infection can always be cleared with antibiotics. T F
j) Pertussis can be fatal. T F
k) A single dose of diphtheria, tetanus and pertussis containing  

vaccine fully protects a person T F 

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

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

acellular pertussis, aerobic, antibiotics, bacteria, booster, cilia, 
coccobacillus, contagion, contagious disease, diagnosis, diphtheria, 
DTaP, encephalitis, Gram-negative, hepatitis, immunised, influenza, 
mortality, mucus, pneumonia, symptoms, tetanus, trachea, vaccine. 

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

Examination Questions 
Leaving Certificate Biology (OL) 2012, Q. 13

(a) 

 All organisms may be classified (grouped) into five kingdoms.   

(i)  Suggest one advantage of classifying organisms.  

(ii)  Name the kingdom to which bacteria belong.  

(iii)  Give one example of the economic importance of bacteria.    

(b) 

(i)  Draw a large labelled diagram of a typical bacterial cell.    

(ii)  Bacteria may be classified by their shape. Name any two 
bacterial shapes.  

(iii)  Name the method by which bacteria reproduce.   

(iv)  What are pathogenic bacteria?   

(v)  State two factors affecting the growth of bacteria.
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(b) The diagram shows the structure of a typical bacterial cell.

(i)  Name the bacterial cell parts A, B and C.

(ii)  What is the function of C?

(iii)  Name any two of the main bacterial types (shapes).

(iv)  By which method do bacterial cells reproduce?

(v)  Some bacteria are anaerobic. What does this mean?

(vi) What are pathogenic bacteria?

(vii) Give two example of the economic importance of bacteria.

(c) 

(i)  Suggest one advantage of classifying organisms.  

(ii)  Name the kingdom to which bacteria belong.  

(iii) Give one example of the economic importance of bacteria.   
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of the breathing tract in humans.

• Monera: Bacterial cells: basic structure (including plasmid DNA), 
three main types. Their reproduction and nutrition. 

• Understanding of the term “pathogenic”. 
• Definition and role of “antibiotics”.

Science and Technology in Action is also widely used  
by Transition Year classes. 

Student Activities
1.   Modelling the spread of infection (whole class activity)

 Requirements: Small containers (e.g. plastic cups) -- one per 
student; 10 mL dilute solution of sodium hydroxide ( 0.1 M NaOH,  
equivalent to 4 g /L ); a few dropping bottles of phenolphthalein 
indicator solution.

 Procedure: Put 10 mL of NaOH solution in one of the plastic cups 
and 10 mL of water in each of the others. The cup with NaOH 
solution represents an infection but it should not be distinguishable 
from the other cups. Give one cup to each student. 

 In pairs the students mix their solutions and then divide them 
equally again. This process represents potential infection. With 
new partners the process is repeated twice more. 

 Students now return to their place and a few drops of 
phenolphthalein indicator solution are added to each plastic cup. A 
pink colour indicates an alkaline solution and represents infection.

2. In small groups students produce a poster or computer 
presentation on one of the following diseases:  
Diphtheria, Tetanus, Polio, Mumps, Measles, Rubella.

•  Each presentation should include the following sections:
•  Name and short description of the disease
•  Main symptoms of the disease
•  How the disease spreads
•  How the disease can be prevented.

Did You Know?
The dangers of unfounded scares

• In the 1970s and ‘80s there were reports that a few people who 
received DTwP vaccine contracted a brain disease called 
encephalopathy.  As a result many people refused to be vaccinated and 
thousands died of pertussis. Sales of vaccines decreased dramatically 
and  some manufacturers stopped producing the vaccine. (Later 
studies did not prove that the encephalopathy was caused by the DtwP 
vaccine.) 

• Irresponsible media stories showing pictures of disabled children added 
to the scare by claiming the conditions were caused by DTwP. 
(Unfortunately, bad news sells more papers than good news.)

• In 2000/2001 there were unfounded reports that the MMR (measles, 
mumps and rubella) vaccine caused autism and bowel disease which 
resulted in a decline in the uptake of the vaccine and outbreaks of 
measles. In Dublin there were over 1600 cases and 3 deaths.  

Biographical Notes
Pearl Louella Kendrick (1890 –1980) 

Pearl Kendrick, daughter of a preacher, was born 
Wheaton, Illinois, USA. She completed her secondary 
schooling in 1908 and entered Greenville College  
in 1910. A year later she transferred to Syracuse 
University from which she graduated with a B.Sc.  
in 1914. She taught science for a few years and 
became school principal in New York.

In 1920 she worked as a bacteriologist in the Michigan Department of 
Health and in 1926 she became an Associate Director of Laboratories. 
She is best known for her work on the vaccine against pertussis.  
(In the early 1930s the disease infected millions and killed about 6000 
annually in the US; she herself had experienced it as a child.) 

The vaccine that she and her colleagues developed proved highly 
effective. As more people were vaccinated incidence of the disease 
dropped. Theirs was not the first such vaccine but it was the first to be 
systematically trialled and shown beyond doubt to be effective.  
They had established the importance of proper filed trials as a way  
of measuring the effectiveness of immunisation programmes.

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

• List the main symptoms of pertussis
• Describe what causes pertussis
• Outline how the disease affects the cells in the trachea
• Summarise the main effects of pertussis (the common effects and 

the less common but more serious effects)
• Summarise how vaccination helps prevent infection of individuals 

and limits outbreaks in the community
• Outline the effect of vaccination programmes on the incidence of 

the disease
• Outline how pertussis may be treated 
• Outline the standard vaccination programme and the types of 

combination vaccines used.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.

• Pertussis (or ‘whooping cough’) is a serious contagious disease, 
especially for babies under six months of age.

• Currently pertussis kills about 195,000 children every year 
worldwide.

• Symptoms usually appear seven to ten days after infection; they 
include persistent cough, breathing difficulty and vomiting.

• More than 20% of pertussis patients may require hospitalisation
• It is a bacterial disease and is spread from person to person by 

direct contact and by coughing and sneezing.
• Early treatment with antibiotics is usually effective and it reduces 

the risk of further infection.
• Prevention is better than cure. A vaccination programme can 

prevent infection.
• The pertussis vaccine is given in combination with other vaccines.

True/False Questions
a) Pertussis is commonly known as ‘whooping 

cough’.  T F
b) Symptoms of the disease last just a few days. T F
c) Only children are affected by pertussis. T F
d) Pertussis is caused by Bordetella pertussis, an aerobic  

coccobacillus. T F
e) The disease mainly affects the limbs and stomach. T F
f) Pertussis is a viral disease. T F
g) Pertussis infection clogs cilia in the trachea preventing   

them from moving mucus. T F
h) Vaccination is highly effective but is not permanent. T F
i) Pertussis infection can always be cleared with antibiotics. T F
j) Pertussis can be fatal. T F
k) A single dose of diphtheria, tetanus and pertussis containing  

vaccine fully protects a person T F 

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

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

acellular pertussis, aerobic, antibiotics, bacteria, booster, cilia, 
coccobacillus, contagion, contagious disease, diagnosis, diphtheria, 
DTaP, encephalitis, Gram-negative, hepatitis, immunised, influenza, 
mortality, mucus, pneumonia, symptoms, tetanus, trachea, vaccine. 

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

Examination Questions 
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(a) 

 All organisms may be classified (grouped) into five kingdoms.   

(i)  Suggest one advantage of classifying organisms.  

(ii)  Name the kingdom to which bacteria belong.  

(iii)  Give one example of the economic importance of bacteria.    

(b) 

(i)  Draw a large labelled diagram of a typical bacterial cell.    

(ii)  Bacteria may be classified by their shape. Name any two 
bacterial shapes.  

(iii)  Name the method by which bacteria reproduce.   

(iv)  What are pathogenic bacteria?   

(v)  State two factors affecting the growth of bacteria.
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(b) The diagram shows the structure of a typical bacterial cell.

(i)  Name the bacterial cell parts A, B and C.

(ii)  What is the function of C?

(iii)  Name any two of the main bacterial types (shapes).

(iv)  By which method do bacterial cells reproduce?

(v)  Some bacteria are anaerobic. What does this mean?

(vi) What are pathogenic bacteria?

(vii) Give two example of the economic importance of bacteria.

(c) 

(i)  Suggest one advantage of classifying organisms.  

(ii)  Name the kingdom to which bacteria belong.  

(iii) Give one example of the economic importance of bacteria.   
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Syllabus references
The relevant syllabus references are:
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• The breathing system in humans: Macrostructure and basic function 
of the breathing tract in humans.
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three main types. Their reproduction and nutrition. 

• Understanding of the term “pathogenic”. 
• Definition and role of “antibiotics”.

Science and Technology in Action is also widely used  
by Transition Year classes. 
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1.   Modelling the spread of infection (whole class activity)

 Requirements: Small containers (e.g. plastic cups) -- one per 
student; 10 mL dilute solution of sodium hydroxide ( 0.1 M NaOH,  
equivalent to 4 g /L ); a few dropping bottles of phenolphthalein 
indicator solution.

 Procedure: Put 10 mL of NaOH solution in one of the plastic cups 
and 10 mL of water in each of the others. The cup with NaOH 
solution represents an infection but it should not be distinguishable 
from the other cups. Give one cup to each student. 

 In pairs the students mix their solutions and then divide them 
equally again. This process represents potential infection. With 
new partners the process is repeated twice more. 

 Students now return to their place and a few drops of 
phenolphthalein indicator solution are added to each plastic cup. A 
pink colour indicates an alkaline solution and represents infection.

2. In small groups students produce a poster or computer 
presentation on one of the following diseases:  
Diphtheria, Tetanus, Polio, Mumps, Measles, Rubella.

•  Each presentation should include the following sections:
•  Name and short description of the disease
•  Main symptoms of the disease
•  How the disease spreads
•  How the disease can be prevented.

Did You Know?
The dangers of unfounded scares

• In the 1970s and ‘80s there were reports that a few people who 
received DTwP vaccine contracted a brain disease called 
encephalopathy.  As a result many people refused to be vaccinated and 
thousands died of pertussis. Sales of vaccines decreased dramatically 
and  some manufacturers stopped producing the vaccine. (Later 
studies did not prove that the encephalopathy was caused by the DtwP 
vaccine.) 

• Irresponsible media stories showing pictures of disabled children added 
to the scare by claiming the conditions were caused by DTwP. 
(Unfortunately, bad news sells more papers than good news.)

• In 2000/2001 there were unfounded reports that the MMR (measles, 
mumps and rubella) vaccine caused autism and bowel disease which 
resulted in a decline in the uptake of the vaccine and outbreaks of 
measles. In Dublin there were over 1600 cases and 3 deaths.  

Biographical Notes
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Wheaton, Illinois, USA. She completed her secondary 
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in 1910. A year later she transferred to Syracuse 
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She is best known for her work on the vaccine against pertussis.  
(In the early 1930s the disease infected millions and killed about 6000 
annually in the US; she herself had experienced it as a child.) 

The vaccine that she and her colleagues developed proved highly 
effective. As more people were vaccinated incidence of the disease 
dropped. Theirs was not the first such vaccine but it was the first to be 
systematically trialled and shown beyond doubt to be effective.  
They had established the importance of proper filed trials as a way  
of measuring the effectiveness of immunisation programmes.
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• Outline the standard vaccination programme and the types of 
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General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.

• Pertussis (or ‘whooping cough’) is a serious contagious disease, 
especially for babies under six months of age.

• Currently pertussis kills about 195,000 children every year 
worldwide.

• Symptoms usually appear seven to ten days after infection; they 
include persistent cough, breathing difficulty and vomiting.

• More than 20% of pertussis patients may require hospitalisation
• It is a bacterial disease and is spread from person to person by 

direct contact and by coughing and sneezing.
• Early treatment with antibiotics is usually effective and it reduces 

the risk of further infection.
• Prevention is better than cure. A vaccination programme can 

prevent infection.
• The pertussis vaccine is given in combination with other vaccines.

True/False Questions
a) Pertussis is commonly known as ‘whooping 

cough’.  T F
b) Symptoms of the disease last just a few days. T F
c) Only children are affected by pertussis. T F
d) Pertussis is caused by Bordetella pertussis, an aerobic  

coccobacillus. T F
e) The disease mainly affects the limbs and stomach. T F
f) Pertussis is a viral disease. T F
g) Pertussis infection clogs cilia in the trachea preventing   

them from moving mucus. T F
h) Vaccination is highly effective but is not permanent. T F
i) Pertussis infection can always be cleared with antibiotics. T F
j) Pertussis can be fatal. T F
k) A single dose of diphtheria, tetanus and pertussis containing  

vaccine fully protects a person T F 

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

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

acellular pertussis, aerobic, antibiotics, bacteria, booster, cilia, 
coccobacillus, contagion, contagious disease, diagnosis, diphtheria, 
DTaP, encephalitis, Gram-negative, hepatitis, immunised, influenza, 
mortality, mucus, pneumonia, symptoms, tetanus, trachea, vaccine. 
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Examination Questions 
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(a) 

 All organisms may be classified (grouped) into five kingdoms.   

(i)  Suggest one advantage of classifying organisms.  

(ii)  Name the kingdom to which bacteria belong.  

(iii)  Give one example of the economic importance of bacteria.    

(b) 

(i)  Draw a large labelled diagram of a typical bacterial cell.    

(ii)  Bacteria may be classified by their shape. Name any two 
bacterial shapes.  

(iii)  Name the method by which bacteria reproduce.   

(iv)  What are pathogenic bacteria?   

(v)  State two factors affecting the growth of bacteria.
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(b) The diagram shows the structure of a typical bacterial cell.

(i)  Name the bacterial cell parts A, B and C.

(ii)  What is the function of C?

(iii)  Name any two of the main bacterial types (shapes).

(iv)  By which method do bacterial cells reproduce?

(v)  Some bacteria are anaerobic. What does this mean?

(vi) What are pathogenic bacteria?

(vii) Give two example of the economic importance of bacteria.
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(i)  Suggest one advantage of classifying organisms.  

(ii)  Name the kingdom to which bacteria belong.  

(iii) Give one example of the economic importance of bacteria.   
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