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 Measuring risk 

Specification references 

 WS 1.5 

 MS 2d 

 

Aims 

Most activities in life carry a risk. For example, 1775 people died in road traffic 
accidents in 2014 in the UK. There are different ways this data could be 
presented. In this worksheet you will learn about some of the different ways that 
risk can be presented and assess the advantages and disadvantages of each 
method.  

Learning outcomes 

After completing this activity, you should be able to: 

 convert risk and likelihood information between different numeric forms 

 quantify a risk for an individual. 

Background 

Risk can be presented in a number of different ways. For example: 

1 As the proportion of deaths compared to the UK population. This would give 
a ‘one in X’ chance of being involved in an accident. This would give a risk 
of around 1 in 36 000. 

2 As the proportion of uses of the UK roads. For example, if each person in the 
UK used the roads on average six times each day (e.g., crossing the road, 
cycling to school, making a bus journey), a total road usage figure can be 
calculated. The percentage risk of using the road for each event can then be 
calculated. This would give a risk of around one in 80 million. 

3 By comparing the risk with another event. For example, there is a one in 
32 768 chance of flipping a coin 15 times and getting the same result each 
time. This is a similar chance to being killed in a road accident in the UK. Or, 
the risk of dying in a plane crash is around one in 3.5 million – around 100 
times less likely than being involved in a UK car accident. 

 Each method of presenting risk has its advantages and disadvantages. 
There is no ideal way to measure risk; however, it is important that 
scientists present information to the population in a format that can be 
clearly understood. 

Worked examples 

Health professionals inform the population about the dangers involved with 
smoking or consuming alcohol. By presenting statistical information as a risk, 
people can make informed choices about their behaviour. 
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Presenting risk information 

The following statistics are about smoking-related deaths in the UK. 

Each year, around 100 000 people die in the UK 
due to smoking-related diseases. 

50% of smokers will be killed by a disease related 
to smoking. 

Smoking 10 cigarettes per day will reduce your 
life expectancy by 6 years. 

There are an estimated 12.3 million smokers in 
the UK. 

Smoking 14 cigarettes per day increases your risk 
of death by one in 1 million. 

25% of cancer deaths are due to smoking. 

The UK population is approximately 65 million. Around 500 000 people die each 
year. Use the information above to summarise the risks of smoking. 

1 Select a piece of data to analyse. 

 For example, you might decide to look at the first piece of data – 100 000 
deaths per year are attributed to smoking 

 Tip – In a question like this you do not need to analyse each piece of data. 
Select the data which will allow you to draw a conclusion. 

 
2 Choose how you would like to present the risk. For example, this may be 

as a proportion. 

 500 000 deaths occur per year in the UK. Therefore: 

 % smoking deaths 
smoking deaths

total deaths
´100  

 % smoking deaths 
100 000 

500 000 
´100 

 % smoking deaths  20% 

 Tip – Remember that proportions can be presented in three ways. For example, 
if 100 000 deaths out of 500 000 are due to smoking, this can be presented as: 

 A percentage: 20% 

 A proportion: 1 in 5 

 A ratio: 1:5 

 
3 If required, draw conclusions from the data. For example, you might want 

to present the likelihood of a smoker dying each year from diseases related 
to smoking. 

 Total smokers presently in the UK  12.3 million 

 Deaths per year from smoking  100 000 

 Chance of a smoker dying per year 
smoking deaths

total number of smokers
´100 
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100 000

12 300 000
´100 

 Chance of a smoker dying per year  0.8% 

 This means that two people out of every 250 smokers die each year due 
to smoking. 

 After 25 years of smoking, you have a 20%, or 1 in 5, chance of dying from 
a smoking-related disease. 

Questions 

1 Five out of 20 people contract an infectious disease. Represent this proportion 
as: 

a a percentage 

   (1 mark) 

b a proportion 

   (1 mark) 

c a ratio of infected people: non-infected people. 

   (1 mark) 

2 Approximately 66 000 people died in the UK in 2010 due to respiratory 
illnesses. 22 000 of these were smokers. 

a Calculate the proportion of people who died due to respiratory illnesses 
who were smokers.  

   (1 mark) 

b If these death rates continued, calculate how many deaths would occur 
unnecessarily over a 10-year period due to smoking. 

   (1 mark) 

3 The UK Government received around £12 billion in tax revenues from 
tobacco-based products in 2014. It is estimated that smoking-related illnesses 
cost the NHS £2 billion per year. 

a Calculate the healthcare costs due to smoking as a proportion of tax revenues.  

   (1 mark) 

b Suggest one reason why the true financial costs due to smoking may be 
much higher than this figure. 

   (1 mark) 
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4 25% of deaths due to cancer are caused by smoking. In the UK in 2013, 
121 500 cancer deaths were not caused by smoking. 

a Write the ratio of cancer deaths due to smoking: cancer deaths not due 
to smoking. 

   (1 mark) 

b Calculate the number of cancer deaths due to smoking in 2013. 

   (1 mark) 

c Calculate the total number of cancer deaths in 2013.  

   (1 mark) 

Exam style question 

The following excerpt is taken from a magazine article about heart disease: 

Heart Disease Number Two Killer in UK 

In 2014, 155 000 people died due to cardiovascular disease (CVD). This accounted for 
27% of UK deaths, second only to cancers at 29%. 69 000 deaths due to CVD in 2014 
were caused by coronary heart disease (CHD). However, the situation is improving: the 
number of deaths due to CHD has declined by 70% since 1981. 

a What was the total number of UK deaths in 2014?  

  (2 marks) 

b How many more UK deaths were due to cancer in 2014 than CVD?   

  (3 marks) 

c What percentage of CVD deaths were due to CHD?   

  (2 marks) 

d How many deaths due to CHD occurred in 1981?  

  (2 marks) 

e State and explain two lifestyle factors that can increase the risk of CVD. 

   

   (4 marks) 
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