
                        

 

Oh Blow It! 

 

 

 

 

 

 

 

Do Endurance Athletes Have Greater 
Than Average Lung Capacities? 

                         
                            By Adam Gibson              
  



Contents 
 

       

          

 

Introduction    3 

 

                

Background Research   4 

 

      

 Aim             8 

 

 

Test Groups    9 

 

 

Method     10 

 

 

The Testing    13 

 

 

Results     15 

 

 

Discussion     20 

 

 

Conclusion    22 

 

 

Acknowledgments   21 
 

 

 

 

 

 

 

 

 

                                             

                                                 



 
 3 

 Introduction 

    For the second year in a row, I came second in the Cross Country race at 

my school, even after I had been training for weeks! The boy who beat me 

was short and skinny, he didn’t look like he could last the distance but he did. 

Did he have super-human lungs or was it just natural ability? I began to 

wonder if there were other factors involved in winning a long distance race, 

such as lung capacity. So I decided to investigate if perhaps there is a 

corre

latio

n 

betw

een a 

pers

on=s 

lung 

capa

city 

and 

their endurance ability.  
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Background Research 

While I was still thinking over my dilemma, I went to the internet to do some 

research and found that many people have pondered this question but with 

differing theories. Many of the websites I looked at showed an effective way 

to measure lung capacity using a plastic bottle, a basin of water and a clear 

plastic tube. This idea of blowing 

into the bottle, means that you can 

then see how much water is pushed 

out of the bottle (displaced) by the 

air that is blown out from the 

person=s lungs. We found it difficult 

to get accurate readings using this 

method because it was hard to 

calibrate the markings and it was impractical to use on so many different 

people.  
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One of my school science teachers said that the best way to measure lung 

capacity is to use a Spirometer, a specialized machine that is specifically 

designed to measure lung capacity. So….back to the internet to find out what 

I could about Spirometry! My mum helped me to email different companies 

to see if we could hire a spirometer for a week or two to do some testing. 

Email after email came back, no it wasn’t possible, for the device is worth 

around $2000 and they are usually used in 

doctors surgeries, not in the home and so they are 

not usually for hire. I 

began to get very 

disappointed when a 

man from Niche Medical Industries sent us an 

email to say that he has a friend that works at The 

Royal Prince Alfred Hospital in Camperdown, in 

the Respiratory Investigation Unit. He had arranged for me to visit the 

hospital, observe some testing and to see the equipment. What a way to do 

background research! In the end, Dr Peter Briffa spent an afternoon with me 

and my mum talking to us about spirometry and measuring lung capacity.  
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I learned so much about the measuring of air 

flow and lung volumes, and how these tests 

are important in the diagnosis and 

assessment of different respiratory disorders. 
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Yet another email arrived from a man 

named Bryan Jacobs who had recently 

bought a medical supplies agency called 

Medical Industries Australia. Mr Jacobs 

told us that he was very keen to help and 

he would loan us a spirometer at no 

charge! I was ecstatic! When we went to 

Lane Cove to pick up the device, he 

actually gave us two spirometers and 

asked us to give him feedback about how 

they work and which was better.  

 

Then it was back to the internet to find out as much information as I could about 

spirometry and the use of a spirometer for measuring lung capacity. 
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Aim 

My investigation has one main aim and that is to 

see if the size or capacity of a person’s lungs is 

directly related to their athletic endurance 

ability. I will take consistent measurements 

using a Thor SpiroTube Spirometer which uses 

‘ultrasonic’ measuring of the flow and volume 

of a person’s inspiration and expiration (that is 

breathing in and out.)  

 

I will attempt to measure the lung capacity of 

the first and second place runners for our 

schools cross country event. This is a school 

child’s longest and most difficult athletic event 

and it shows the athletes endurance ability. 

After many discussions with my science teachers and with the health 

professionals we had been in contact with, I decided that the comparison group 

should be those athletes in the race who came 9
th
 and 10

th
. If I had tested 

non-athletes, too many other factors would be involved such as obesity and 

other health problems, so it was decided that the second test group - 9
th
 and 10

th
 

place holders would be classed as average or ‘regular’ athletes. Apparently little 

kids find it difficult to do the breathing tests and it was suggested by Dr Biffa 

that we begin our testing with 10 year olds. My testing group therefore was 10 to 

17/18 year olds (the open category in the cross country) 
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GROUP 1: ENDURANCE ATHLETES  GROUP 2: REGULAR ATHLETES 

  10yrs boys 1
st
 place    10yrs boys 9

th
 place 

    2
nd

 place      10
th
 place 

10yrs girls 1
st
 place    10yrs girls 9

th
 place 

    2
nd

 place      10
th
 place 

  11yrs boys 1
st
 place    11yrs boys 9

th
 place 

    2
nd

 place      10
th
 place 

11yrs girls 1
st
 place    11yrs girls 9

th
 place 

    2
nd

 place      10
th
 place 

  12yrs boys 1
st
 place    12yrs boys 9

th
 place 

    2
nd

 place      10
th
 place 

12yrs girls 1
st
 place    12yrs gi rls 9

th
 place 

    2
nd

 place      10
th
 place 

  13yrs boys 1
st
 place    13yrs boys 9

th
 place 

    2
nd

 place      10
th
 place 

13yrs girls 1
st
 place    13yrs girls 9

th
 place 

    2
nd

 place      10
th
 place 

  14yrs boys 1
st
 place    14yrs boys 9

th
 place 

    2
nd

 place      10
th
 place 

14yrs girls 1
st
 place    14yrs girls 9

th
 place 

    2
nd

 place      10
th
 place 

  15yrs boys 1
st
 place    15yrs boys 9

th
 place 

    2
nd

 place      10
th
 place 

15yrs girls 1
st
 place    15yrs girls 9

th
 place 

    2
nd

 place      10
th
 place 

  16yrs boys 1
st
 place    16yrs boys 9

th
 place 

    2
nd

 place      10
th
 place 

16yrs girls 1
st
 place    16yrs girls 9

th
 place 

    2
nd

 place      10
th
 place 

  17/18yrs boys 1
st
 place    17/18yrs boys 9

th
 place 

    2
nd

 place      10
th
 place 

17/18yrs girls 1
st
 place    17/18yrs girls 9

th
 place 

    2
nd

 place      10
th
 place 

    TOTAL: 32 students    TOTAL: 32 students 
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Method 

I was very fortunate in being able to borrow this particular device. Associate 

Professor David Johns, the principle research fellow at the School of Medicine, 

University of Tasmania told me that we have one of the best portable 

spirometers on the market and that because it uses the ultrasonic technology in 

its analysis, there is no need for calibration every session that it is used, just the 

recording of room temperature and pressure which it does automatically. Dr 

Johns has written extensively about the use and efficiency of various 

spirometers from different manufacturers, and he has written many books and 

articles concerning spirometry and recent research (see 

appendices).  

 

The Thor SpiroTube comes with a software program that 

enables results to be recoded instantly on a laptop or desktop 

computer, via a USB connection. This means that all of my 

results will be analyzed and calculated for me very 

accurately. 

 

I will conduct every test the same for each person doing the experiment. 

 

1.  Obtain permission from each person and their parents by having them sign 

and also take home for their parent or guardian to give their consent to 

conducting the research for my investigation. 

2. Height and weight has to be taken for each person before they can do the 

test so that the software program is able to give a predicted lung capacity. 
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This predicted result allows the lung function to be compared with other 

people who are the same age, height, sex and even ethnicity.  

3.  Explain clearly what the test involves to each person, and demonstrate the 

technique I will use. 

4.  Emphasis will be given that the tests requires the deepest possible 

inspiration (to fully inflate the lungs), immediately followed by a 

maximum forced blow until they can no longer breath into the tube. 

5.  The expiration must be rapid and complete with maximal effort 

maintained throughout the procedure. 

6. Encouragement and coaching is essential for the person doing the 

experiment to continue blowing until the end of the procedure. 

7. It is also important to put a secure a good seal around the mouth piece so 

that no air escapes. The person must sit upright with their legs uncrossed. 

The person also needs a peg on their nose to avoid air escaping through 

the nasal cavity. 

8.  A bacterial filter is connected to the 

spirometer to avoid 

cross-contamination from person to 

person. The person being tested gives 

his/her strongest blow until they are 

unable to blow any more. 

9.  With their mouth still around the 

mouthpiece, the person then breaths in till 

lungs are full of air. 

10.  Then he/she must do the same procedure 
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two more times, or until three successful blows are recorded by the 

spirometer. 

 

After all of the athletes have been tested, I will analyze the results to see if there 

is a general pattern that forms.  
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The Testing 

Each individual test is quite time consuming, taking 

10mins or so to complete. I had not really thought this 

through properly when planning, because my intention 

was to test 64 people! Grand total of over 10 hours of 

non-stop testing! Needless to say that it took a lot longer 

than I had anticipated to complete all of the actual testing 

of the athletes and it took three weeks real time to 

complete. It was also quite difficult to get all of the 

consent forms back. Everyone was very willing to help 

and consent was given for each student eventually, but 

testing couldn’t happen until the form was returned, 

signed. I had to give some students 3 forms because 

they kept losing them! 

First, height and weight were taken, entered into the 

program and then the breathing test could begin! 
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Results 

Once the testing was complete I was able to print off all of the report pages and 

my dad showed me how to use a spreadsheet program called LibreOffice Calc to 

enter my results and then view these results in graph form.  

 

The reports that are generated from the tests that I conducted deliver the results 

in various ways:  -  The raw data (measured in litres)  

- As a percentage of the predicted volume  

- The best blow (the largest volume blown) 

- The percentage of expired 

air after 1 second 

 

The first set of results that I graphed were the 

person’s percentage blown compared with the 

predicted volume. The ‘predicted’ volume is 

based on that person’s Body Mass Index. If, for 

example, the person blew the same as the 

predicted volume, they would receive a score 

of 100%. When I did the test I blew quite a bit 

more than the predicted (blew 4.079L, 

predicted 3.38) so my FVC percentage was 

121%. 

 

I was expecting that all of the endurance athletes would have a higher 

percentage than their predicted FVC but this was not the case. In fact the boy 
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that beat me in the cross country achieved only 80% of his predicted FVC. 

Comparison of FVC  

(Forced Vital Capacity) 

Percentage of volume blown compared to predicted volume  



 
 17 

FEV1 Comparison 
This measurement is the Forced Expiratory Volume after 1 second, giving a 

reading of the volume of air exhaled under forced conditions in the first second. 

This measurement gives an indication of the lung muscle strength.  

 

 

  



 
 18 

Best Blow 

This graph is the raw score in litres, of the best blow of each person who was 

tested.  

 

 

 

Volume                             

in litres 

 

 

 

 

 

 
Volume                             

in litres 
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Height  

It seemed like each graph that I made showed no clear correlation between 

endurance athletes and large lung capacity. Whist I was testing though, it 

became obvious that some of the very tall athletes had a very large lung 

capacities. One of the 16yrs boys, for example, is 193cm tall and has an 

incredible FVC of 6.873L! I thought perhaps that there might be a correlation 

between height and lung capacity, and so I plotted the height of all the people 

tested (boys on one graph, girls on the other) against their FVC. Again there was 

no real correlation as the graphs were quite irregular. 
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Discussion 

The results of the testing that I have done were quite conclusive that there is 

no direct correlation between the athlete’s lung capacity and their endurance 

ability, rather it is more complex, involving other factors such as their 

individual development and even their heredity. One of the scientists that I 

discussed my results with, Dr Peter Biffa, said that he thought the athlete’s 

ability in endurance sports might be more directly related to the person’s 

lungs ability to transfer oxygen into the blood stream rather than their actual 

lung capacity. I think to test all of these theories I would need to get 

professional athletes to do the testing, perhaps those athletes who don’t just 

train on the side after work, but who do it for a living. 

 

One interesting thing I noted was that generally, the lung capacity of boys is 

greater than girls. Looking at the best blow graph is easiest to see this, where 

the average ‘girl’ blow begins at about 2.1L (for the younger girls) and 

finishes at 4.3L with the older girls). The average ‘boy’ blow, however, 

begins at 2.8L and finishes at 5.8L. Boys win! 

 

There is no doubt that lung capacity increases with age as the growing 

process occurs. It would be interesting to measure the change in lung 

capacity in an individual person over time as they begin a training program 

preparing for an endurance event. Perhaps another investigation for another 

year! 
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Conclusion 

There is no doubt that I have learned lots while doing this investigation. One 

of the best things was going to RPA and watching the people in the 

Respiratory Laboratory and understanding the reason for even looking at 

and measuring lung function. During my investigation I was very privileged 

to be trusted with a very expensive piece of equipment and to be able to use 

it in my experimenting on so many people, even as young as I am. I am most 

thankful to many very generous people who have also given their time to 

discuss and help me in many ways. 

 

The aim of my investigation was clear; to see if the size or capacity of a 

person’s lungs is directly related to their athletic endurance ability. My 

hypothesis was that I thought that the research would show that, yes, lung 

capacity was directly related to endurance ability but this was not the case. 

In fact there seemed to be no relationship at all between the capacity of their 

lungs to their endurance ability. Perhaps the two groups I chose were too 

similar in their abilities and that I would see more of a relationship if I tested 

professional athletes, but I think there are many more factors involved in 

endurance ability than just the volume of their lungs. 
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Thankyou 

Firstly, I want to thank my mum who helped me with the initial emailing 

and driving to pick up different things. She really helped me get this 

investigation off the ground and set me going. She also helped at the end 

with some of the pictures and the putting together of all the presentation of 

my report – it looks really cool, 

thank you mum. 

 

Thank you Dad for helping me 

make the graphs. It took us 

some time to work out the 

package but I’m glad we did 

because they look great! 

 

Thank you to Mr Bryan Jacobs 

for trusting me with your 

Spirometer. It was great fun and a lot of hard work at the same time. I would 

never have been able to do this investigation without your kindness in 

lending me the Spirometer.    

 

Thank you to Dr Peter Biffa for inspiring me 

to do all of the testing. Thank you for being 
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willing to discuss and brainstorm problems I was having and to suggest 

ideas for further testing. 

 

Thanks also must go to the principal of my school for giving me permission 

to conduct my testing at school and of course thanks to those many, many 

students who were willing and compliant when I asked them to be tested. 

 

Thank you to Associate Professor David Johns (from the University of 

Tasmania) for answering my questions when I couldn’t understand. A man 

as busy as you gave me your time freely, even on the weekend and in the 

evenings too. I really thank you for treating me like a real scientist and 

helping me sort out my ‘question’ - what it was I was really wanting to test. 

You helped me to think clearly and refine my research. 
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Appendix 

See Folder 2 

- Consent form  

- Emails 

- Visit to RPA Hospital                                                                                     

Respiratory Function Unit 

- Spirometer reports 

- Research and Readings 


