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What happens when runners get injured?
Introduction
Have you ever watched a race or a football match and seen the athlete pull up or fall in pain?

Often they have suffered a sprain or a strain. Sometimes they may have a broken bone.

In this activity you are going to use your knowledge of cells, the muscular skeletal system, and your maths skills to find out about some sporting injuries.
You will then write a report for a friend.

What to do

You do not have all of the information you need to answer the question yet. You will need to read the information provided. Once you have read the information, start the task.

A sprain occurs when one or more ligaments have been stretched, twisted, or torn. This is usually as a result of excessive force being applied to a joint.

A strain occurs when muscles or tendons stretch or tear. It is often the result of the muscle being stretched beyond its limits or forced to contract too quickly.

The bar chart shows some of the injuries to runners who were taken to a hospital for treatment.

[image: image1.png]percentage of runers

70

30

20

10

o

sprain and strain





Some injuries occurred when the runners fell but some occurred without a fall.
The total number of runners treated at the hospital was 90. The number who fell was 40.

If you want to calculate the number of people who fell and had a bone fracture you need to read the graph first.
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Task 1

Muscle cells are specialised animal cells.

The diagram below shows the outline of a simple muscle cell.
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1 Muscle cells contain lots of mitochondria. Suggest a reason why.
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2
Where is the genetic material found in the muscle cell?
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3
Muscle cells can contract. How would the shape of the muscle cell change when it contracts?
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Task 2

Use the information provided, and your own knowledge, to answer the questions.

1
What is the percentage decrease in sprains and strains in the runners who fell compared with the no fall group?
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2
Describe the difference in the results for the two groups of runners, as shown by the bar chart.
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3
What is the total number of runners who suffered sprains and strains?
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Task 3

Explain why bones fracture (break) rather than have sprains or strains.
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Task 4

Your friend has just returned from a cross-country run and has pain around the knee joint. He twisted his knee while climbing a gate and had to stop running. Now he is struggling to move his knee from side to side but can bend his leg backwards. 

Write a note to your friend to explain why you think he has a sprain and not a strain. You should include information about the way ligaments and muscles work around the knee joint.

It would help your friend to understand if you draw a diagram of a knee joint to show the arrangement of the bones, ligaments, and muscles.
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Worked example


Number of runners who fell = 40


Look at the bar chart. 


The percentage of these runners who had a bone fracture = 26%


The number of runners who fell and had a bone fracture = (40 ÷ 100) × 26 = 10.4


Because the answer cannot be part of a person we can round down the number to 10.


Remember: If the answer is .5 and above you must round up to the nearest whole number.


















































Answer: 














© Oxford University Press 2016 http://www.oxfordsecondary.co.uk/acknowledgements
This resource sheet may have been changed from the original.

