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Chapter 2 
Method 

 

2.1 Subjects 

The survey (available in Appendix 1) and research proposal received approval from the ethics 

committee of the University of Chester on Wednesday the 20th of February 2008 which allowed the 

recruitment of survey participants to begin. Triathlon is a relatively new sport and as such the pool of 

suitable subjects is small when compared to that of more established sports. Therefore, while age, sex 

and experience level were all recorded in the survey they were not used as exclusion criteria. 

Although strategic sampling may have yielded more accurate results, in the interest of maximising the 

response rate, random sampling was used. Section 2.4 outlines the recruitment process and triathletes 

from 25 different nationalities participated in the survey. The spread of nationality from the survey 

participants is shown in Figure 2.1. 
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Figure 2.1: Survey Participants by Nationality 
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The first page of the survey was an advice sheet which indicated the purpose and goals of the survey. 

At the end of the advice sheet, the subjects were asked if they wished to complete the questionnaire. 

Through their decision to complete the questionnaire by choosing “Yes”, the subjects were effectively 

self-selected. If they preferred not to complete the survey by choosing “No”, they were brought 

straight to the last page of the survey which thanked them for taking the time to consider the survey. 

There does not appear to be any figures available on the age, sex and education demographics of 

world wide triathlon participation but as the USA provided the majority of survey participants, it is 

worth reviewing the USA Triathlon (USAT) statistics on its 2007 membership. The age and sex 

profile of the membership of USA Triathlon is outlined in Table 2.1. Table 2.1 demonstrates that there 

were 100674 licensed members of USA Triathlon in 2007, 62.5% were male and 36.67% were female 

while 0.83% did not indicate gender on their membership form. USA Triathlon's female membership 

has increased from 11 percent in the early 90s, to about 36 percent today in the 2007 figures. 

Table 2.1 Breakdown of 2007 annual membership per age group from USA Triathlon website 
(Numbers are approximate) 

Age 
group  Female % of age 

group Male % of age 
group 

Total in age 
group 

% in relation to all 
current members 

under 16 8614 45.26% 9762 51.27% 19037 18.91% 

16-19  1054 36.12% 1808 61.96% 2918 3.90% 

20-29  5525 43.38% 7194 56.49% 12735 12.65% 

30-39  10531 36.21% 18513 63.65% 29084 28.89% 

40-49  8116 32.69% 16690 67.23% 24824 24.66% 

50-59  2607 27.56% 6841 72.32% 9459  9.40% 

60-69  429 18.93% 1834 80.94% 2266 2.25% 

70-79  49 15.12% 275 84.88% 324 0.32% 

80 plus  3 11.11% 24 88.89% 27 0.03% 

          100674   

The Triathlon Ireland membership figures reflect more closely the demographics of the participants in 

this survey. As of July 2008, 656 (25.95%) of Triathlon Ireland’s 2589 members over the age of 16 

are female. Of the 723 respondents who agreed to begin the survey, 576 (79.9%) were male while 147 
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(20.3%) were female. In the survey 9 males did not indicate their age category.  A clearer comparison 

can be given between the groups in figures 2.2a and 2.2b with the age demographics for Triathlon 

Ireland shown in blue, while the age demographics from the participants in this survey are shown in 

red. It may be seen that there is a very close comparison between the two groups, particularly in the 

male data. This would indicate that the age group spread participating in this survey, is a reliable 

reflection of the larger triathlon population.  

 

 Figure 2.2a Triathlon Ireland Age Demographics for Females Vs Survey Age 
Demographics 

Age Groups 
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The survey in this dissertation did not ask how the participant had heard of this survey but given the 

lack of co-operation from the national governing bodies of triathlon outlined in section 2.4, clearly the 

vast majority was recruited from the internet. This was not anticipated at the outset of the study. This 

recruitment method holds its own limitations as it implies that the respondent is computer literate and 

it may be argued that the response is thereby limited to the upper echelons of socio economic 

grouping. The survey deliberately does not request any personal information including educational 

background or salary scale so it is not possible to confirm this speculation.  Lunn (2007) examines the 

impact of social disadvantage on various forms of participation in sport, using data from more than 

3,000 Irish adults. Lunn found that people with low household income or low educational attainment 

are much less likely to play sport and much more likely to be completely sedentary (defined as neither 

playing any sport nor taking a recreational walk of two miles or more during the previous 12 months). 

Figure 2.2b Triathlon Ireland Age Demographics for Males Vs Survey Age 
Demographics 

Age Groups 
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Even when controlling for age, gender and employment status, this effect remained true. Lunn’s report 

further indicates that a person who is in the richest 25 per cent of the population and has a degree, has 

odds of playing sport that are more than five times higher than those of a person in the poorest 25 per 

cent who left school after Junior Certificate. So while it may certainly be argued that the data 

collection method targets an educated participant, this matches the education demographic of USAT 

membership as shown in Table 2.2.  

Table 2.2 Education Range of Multisport Athletes (based on a 2000 survey of 925 USA 
Triathlon members and non-members) 

Completed high school only 7% 
Two-year school  (Community College) 7%  
Four-year school (Bachelor Degree) 40%  
Graduate school (Professional Qualifications) 28%  
Post graduate  18% 

 

93% of the triathletes in the USAT survey study have attended a minimum of two years higher 

education with 86% having completed four or more. This indicates that it is reasonable to assume 

computer literacy among triathletes in general. In addition the majority of triathlon races only accept 

entrants through online race entry such as that provided by “www.activeeurope.com”. It should be 

noted though, that as the vast majority of triathletes were recruited from internet forums, it’s possible 

that only a particular personality type may be attracted to participate in such a medium. However as 

psychological profiling is considered outside the remit of this study, this aspect will not be 

investigated any further. 

2.2 Design 

The research for this dissertation was compiled through an online questionnaire. This questionnaire 

established a triathlete’s success level based on their personal best times for the sprint distance (750m 

Swim, 20km Cycle and 5km Run) and/or the Olympic Distance triathlon (1500m Swim, 40km Cycle 

and 10km Run). Unfortunately, there are a number of limitations to this method. Triathlon courses are 



 

13 
MSc. Exercise & Nutrition Dissertation  Orla Mooney 

      

MSc Exercise & Nutrition 
Dublin 

by nature very different to each other in terms of both terrain and environmental conditions. Therefore 

a time achieved on one course does not necessarily equate to the same time on another course. In an 

ideal world, this questionnaire would compare athletes who had all competed on the same course 

under the same conditions but when you’re recruiting international participants, this is clearly not 

realistic. However, this approach of taking the times athletes have achieved on difference courses has 

been used to good stead in the past (Baker et al (2005) Peters et al (1999)). The questionnaire 

contained questions pertaining to the sporting background of the athlete prior to entering triathlon. It 

differentiated between athletes who swam, cycled or ran competitively prior to entering triathlon and 

it also included non contact field sports such as soccer, gaelic football, hurling, hockey as well as 

contact field sports such as American football, rugby, racket sports (squash, tennis etc.) court games 

such as basketball, netball, volleyball, artistic sports such as gymnastics (both rhythmic and artistic), 

diving, synchronized swimming, ice skating, ice dance, equestrian sports, winter sports (cross country 

skiing, downhill skiing, tobogganing etc.) , a multi-sport background and no previous sporting 

experience. The most obvious limitation of the questionnaire is that the results consist of what people 

say they do (Thomas and Nelson, 2001), this does not always coincide with reality. The sample size 

for a questionnaire has generally been limited in the past by cost. The cost of printing, initial mailing, 

including self addressed, stamped return envelopes rapidly increases. This was one of the primary 

reasons that it was decided to conduct the survey upon which this dissertation is based through an 

internet survey site. This opened up the possibility of responses from different countries in a way that 

would not have been possible using a traditional paper method. It was reasoned that this particular 

method would suit the general demographic of the triathlon population which has been already been 

discussed in section 2.1.  In order to calculate the sampling error of the survey, the formula 

 was be used. A figure of p=0.5 was used for the proportions because this results 

in the largest sampling error. 401 completed surveys were completed although in excess of 700 

surveys were started. Only completed surveys will be used to calculate the sampling error so the 
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figure becomes  = 0.025 or 2.5%. The standard error (SE) is interpreted as 

standard deviation in that ±1 SE includes roughly 68% of the population, and so there is only a 68% 

confidence level that our sample is representative. Therefore a 95% confidence level with ±1.96 

Standard Error yields a finalised formula of  = 

0.0489 or a 4.89% sampling error.  

2.3 Materials 

The research in this study is questionnaire based and is hosted on the popular survey site Survey 

Monkey (www.surveymonkey.com). A subscription service with Survey Monkey was chosen despite 

the number of free counterparts on the net for a number of reasons. Survey Monkey employs multiple 

layers of security to ensure the data collected remains private and secure. They also employ a third-

party firm to conduct daily audits of their security, and the data resides behind the latest in firewall 

and intrusion prevention technology. Survey Monkey is also the only online survey application whose 

surveys are Section 508 Certified. This means that all the standard survey designs on the site will meet 

current US Federal Section 508 certification guidelines. Section 508 is a Federal law that outlines 

standards that make online information and services accessible to users with disabilities. In order to 

achieve compliancy, Survey Monkey had to meet the terms of a number of standards including 

keyboard access for mobility impaired users, colour contrast for users with low vision and alternative 

content for visual aspects of the site so that assistive products, such as screen readers, can easily 

access and translate information to users. Survey Monkey was certified as Section 508 compliant on 

June 5, 2008 by the RampWEB Web Accessibility Consulting  group. While triathletes with a 

disability would comprise of a small minority in the world of triathlon, this accreditation meant that 

their individual needs were taken into consideration in the development of this survey. A hypertext 

link to Survey Monkey’s website which contained the survey was posted on the various triathlon 
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internet forums as outlined above. Survey Monkey provided a spreadsheet format which was edited 

under Microsoft Excel in order to review the data.  

The author failed to find any existing questionnaires which gather the data desired by this survey 

which necessitated designing a custom made survey. The majority of questions used were closed 

questions where the participant selected their answer from a drop down box. This was done to limit 

errors made in data entry and to facilitate data analysis. The questions were answered in the order 

shown in the questionnaire in Appendix 1. However, the design of the survey allowed for logic 

programming which means that athletes were steered away from questions that were not relevant to 

them. For example, the section gathering information on the sprint distance triathlons begins by 

asking the athlete if they have completed a sprint distance triathlon. If the answer is no, they are 

automatically brought straight to the section on the Olympic distance data without seeing the 

remaining questions on the sprint distance data. 

2.4 Procedures 
 
In an effort to recruit as many participants as possible, the triathlon associations of Great Britain, 

Australia, United States of America and Ireland, were all contacted with a view to advertising the 

survey on their website or notifying their members through their news letter of the survey’s existence. 

In return, they were offered a summary of the results once the dissertation was completed. 

Unfortunately, there was a very poor response from all of the triathlon associations with the exception 

of Triathlon Ireland where there was a personal connection. There was no response from the UK, US 

or Australian triathlon associations. The survey response still had a clear international flavour through 

the channels opened up by the widespread use of the internet. The questionnaire was then advertised 

on a number of triathlon internet forums. These included: 

• RunnersWorld.co.uk 

• SlowTwitch.com 
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• TriNewbies.com 

• Sportzhub.com 

• TriathlonMagazine.ca 

• TriathlonSouthAfrica Forum 

• Trifuel.com 

• BeginnerTriathlete.com 

There was considerably delay in getting approval from Triathlon Ireland to advertise the survey 

among their members so two local triathlon clubs kindly offered their assistance. Cork Triathlon club 

and Limerick Triathlon club put the questionnaire to their respective committees where it was 

approved and they granted permission for responses to be sought from their members. In addition both 

clubs kindly advertised it on their respective websites. Triathlon220, a triathlon magazine with 

circulation figures of 23500 (Origin Publishing (2008)) advertised the survey in their “In Brief” 

section. The participants were directed to the survey through an email link on either a website or a 

forum message. Once the draft questionnaire was complete, a group of thirteen friends, family and 

associates, including but not exclusively consisting of triathletes participated in a pilot study. They 

were asked to provide feedback on any areas that lacked clarity or were limited in the choice of 

responses. This was a very valuable exercise and the final questionnaire was considerably less open to 

misinterpretation.  

The possibility that the same person may have filled out the survey more than once was also 

considered. The survey took approximately five to ten minutes to complete. These five to ten minutes 

appeared to be too arduous for many people as the completion rate of the survey was just 55.2% so it 

is unlikely someone would deliberately complete the survey multiple times. But in order to eliminate 

this possibility, the IP (Internet Protocol Addresses) of the survey participant was reviewed. Every 

device connected to the public Internet is assigned a unique number known as an Internet Protocol 

(IP) address. Survey Monkey gathers the 32 bit IP address (Internet Protocol Version 4) and displays 
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it in such form as 192.168.100.123. Since these numbers are usually assigned to internet service 

providers within region-based blocks, an IP address can often be used to identify the region or country 

from which a computer is connecting to the Internet (Halsall (1996)). This was used to verify the 

country of origin of the data. Understandably, there were some discrepancies between data origin and 

the country of origin as the survey requests country of birth, not country of residency. Twenty four IP 

addresses were found to be duplicated. This was not unexpected as two people in the same house 

using the same computer would show up as the same IP address as would multiple people using the 

same computer in a library or university computer terminal. In each case where there was duplication, 

the data of the individual participants with the same IP address was compared and were found to be 

unique data sets. As a result, their data was included in the survey. 

2.5 Statistics 

2.5.1 Data Characterisation 

For the purposes of data analysis, the data was been broken up into four categories, i.e. Male and 

Female Sprint distance triathletes and Male and Female Olympic Distance triathletes. These four 

groups were treated as separate bodies and the same tests were completed on each group. In order to 

conduct a number of the desired tests, it was necessary to divide the data further into “High 

Performer” and “Regular” triathletes. The characterisation of the data proved surprisingly 

problematic. It was not possible to use the selection criteria for any of the national governing bodies. 

For example, the USAT criteria for an elite triathlon licence in sprint and Olympic distance events 

requires that the athlete finishes in the top-eight finishers overall and within 8 percent of the overall 

winner's time, according to gender, in at least three USAT sanctioned events that occurred within the 

past 12 months and had at least 500 participants. Clearly such criteria could not be used in 

establishing the high performing athletes in this survey. In Baker et al’s (2005) study triathletes were 

identified as experts if their finishing times were two standard deviations above the mean finishing 

time for their population. However, there were some difficulties with this method for this sample. In 
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the male population that responded to the survey, the average finishing time for the male in a sprint 

distance race was 71.18 minutes but the population did not have a normal distribution and as such, the 

standard deviation was 11 minutes. If it had been attempted to use a criteria of high performance to be 

2 standard deviations below the mean, there would have been a population of one. This could not have 

yielded any credible significant data and so an alternative method had to be used. It had to be 

determined, in so far as possible, if the data was valid, i.e. did participants exaggerate their own 

athletic prowess. Swim times below the current world record were deemed to be invalid. The survey 

asks for the participant’s fastest sprint time as well as their fastest 750m swim, 20km cycle and 5km 

run within a race. As the data was presented for choice in bands, the upper most limit of the band was 

assumed, i.e. if a choice of 9min-9min30sec was chosen for a 750m swim, 9min was used in 

determining the validity of the data. If the combined sum of the participant’s fastest 750m swim 20km 

cycle and 5km run within a triathlon exceeded their fastest sprint triathlon time of the same distance, 

the data was deemed to be invalid. A similar operation was carried out on the Olympic distance data. 

Once this exercise was complete, a sample size of 80 females and 307 males in the sprint distance and 

58 females and 288 males in the Olympic distance triathlon emerged. The division of the sample size 

into high performer and mid pack performer then had to be completed.  

It was decided that the average time taken of the top female finisher and top male finisher for the last 

three years in the Irish Championships would be used. The data used can be seen in Table 3.1a and 

Table 3.1b. 

 
Table 2.3a: National Olympic Distance Championship Winners from 2006-2008 

 
National C/Ship Event Female Olympic Winner Male Olympic Winner
Dublin 2006 02:19:26 01:58:41
Lough Neagh 2007 02:11:23 01:55:45
Athy 2008 02:06:56 01:47:35
Average 02:12:35 01:54:00  
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Table 2.3b: National Sprint Distance Championship Winners from 2006-2008 

 
National C/Ship Event Female Sprint Winner Male Sprint Winner
Camlough 2006 01:04:08 00:54:58
Mullaghmore 2007 01:11:30 01:02:20
Athlone 2008 01:16:27 01:07:42
Average 01:10:42 01:01:40  

 

The last three years, rather than just a single year were used because the venue changes each year and 

using an average value from three different courses would help account for course variation. Referring 

to Table 3.1a, in the Olympic Distance data, this method resulted in a cut off time for high 

performance of one hour, fifty four minutes for the men. As the data was categorised into 5 minute 

blocks, this meant that everyone in the one hour fifty seven minutes and below category were deemed 

to be “high performance”. This resulted in 24 of the 288 athletes (8.3%) meeting this standard. In the 

female Olympic distance, this criterion resulted in a high performance cut off time of two hours, 

thirteen minutes, which four of the fifty eight athletes (6.9%) had achieved. It had initially been 

considered to use the mean time of the first to third place at the national championships for the last 

three years but this was found to yield too high a number of high performing sprint distance 

triathletes.  When this criterion was first applied, there still appeared to be a disproportionately high 

number of athletes qualifying as High Performing and the reason for this was found in the swim times. 

While the official ITU sprint distance of a 750m swim, 20km cycle and 5km run is very common in 

Europe, it was clear from the feedback received on the US forums, that by far the dominant race 

distance in US sprint events was a 500m swim. To preserve participation from the largest triathlon 

population participating in the survey, athletes were asked if their best 750m swim time within a race 

was real or estimated from a shorter (i.e. 500m) distance. If it was estimated from a shorter distance, 

their best overall sprint distance time was adjusted to account for the longer swim distance. In the 

male sprint distance category, the cut off time was sixty one minutes. The five minute categories 

would have indicated that this should include everyone in the 60 to 64 minute category, but this would 
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have included 30% of the male sprint triathletes. Therefore this was tightened and it was necessary to 

have a time in the 55 to 59 minute category to qualify as a “High Performance” Male Sprint Distance 

Triathlete. Under this criteria, and accounting for the adjusted swimming times, 37 males out of 306 

(12.1%) were categorised as High Performance.  In the female sprint section, seventy minutes was the 

cut off time and similar to the men, due to the number of high performing sprint athletes, it was 

necessary to have a time lower than seventy minutes to qualify and so 11 of the 81 athletes (14.8%) 

qualified as high performing. 

2.5.2 Statistics Package and Analysis 

The data and statistical analysis required by this research was primarily conducted through the use of 

two software programs. Data consolidation and basic data analysis was completed through the use of 

Microsoft Excel 2003 and Microsoft Excel 2007. The statistical analysis was completed through 

Statistical Package for the Social Sciences (SPSS) which was developed at Stanford University in the 

late 1960s by Norman H. Nie, C. Hadlai (Tex) Hull, and Dale H. Bent (Griffith, 2007). Microsoft 

Excel was used to graph the demographics of the survey participant population and to provide basic 

descriptive analysis of the data. The sporting background of all triathletes and the “High Performance” 

subsection in each of the four categories outlined in section 2.5.1 was graphed with Excel, 

highlighting the frequency a particular sport emerged as the primary sporting background of an 

athlete. The first statistical test was used to determine if there was a significant difference between the 

finishing times of “High Performance” and “Regular” triathletes. Two independent groups suggest an 

independent t-test. The finishing time data, grouped by performance level, was tested to determine if it 

met the requirement for normal distribution and homogeneity of variance. The sample size of the 

group under scrutiny determined whether the Kolmogorov-Smirnov or the Shapiro-Wilk test was used 

to test the normal distribution of the data group. Homogeneity of variance was examined using 

Levene’s test. If the data did not violate either of these tests, the independent t-test was applied, if it 

did not the non-parametric equivalent, the Mann-Whitney U-test was utilised. The same categorisation 
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was used when seeking significant differences between “High Performance” and “Regular” triathletes 

in the areas of weekly training hours at the peak of their sport prior to entering triathlon, the age at 

which they started and the years involved in the sport. The appropriate independent groups test was 

also applied to the finishing times of athletes who include strength training in their program versus 

those who do not. The initial categorisation of sporting background had thirty eight categories, which 

proved too unwieldy to work with and was condensed down to the three sports of triathlon 

(swimming, cycling and running), “Other Sports” and “No Previous Sporting Background”. This 

resulted in five independent groups of finishing times which were tested for normal distribution and 

homogeneity. If those criteria were met, a one way independent groups ANOVA with post hoc 

analysis was used, if the data failed the criteria, the non-parametric Kruskal Wallis ANOVA and post 

hoc analysis was employed. The same tests were used to test for differences between athletes who did 

and did not employ periodisation, as well as those who were unfamiliar with the concept of 

periodisation which is explained in chapter 3. A Pearson’s Product or where applicable, it’s non 

parametric equivalent, the Spearman’s Rank Correlation Coefficient Moment correlation test was run 

on weekly training hours and finishing times to determine if athletes with a greater volume of training 

hours had lower finishing times. The same correlation tests were run with finishing times being the 

static variable being correlated against peak sporting background training hours, the age at which they 

started and the years involved in their primary sporting background sport. 

In determining if parametric tests could be used on the data, it was checked if the sampling 

distribution of the data satisfies the normal distribution model. However in many of the tests, the data 

failed to meet these assumptions as the data was not normally distributed. As a result, non parametric 

tests had to be applied. Non-parametric tests do not make any assumptions regarding the distributions 

of the data variables. In using parametric tests, only a few mild conditions must be satisfied. Non-

parametric tests often concern different hypotheses about populations than do parametric tests. 

However, the use of fewer or milder conditions imposed on the distributions comes at a cost. The non-
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parametric tests are, in general, less powerful than their parametric counterparts. However the main 

non-parametric test that has been used in this study is the Mann-Whitney U Test. Marques de Sa 

(2007) states in his text on applied statistics, that “the Mann-Whitney test of central location, for two 

independent samples, has a power-efficiency that is usually larger than 95%, when compared with its 

parametric counterpart, the t-test.” This means that when applying the Mann-Whitney test the same 

power as the t-test may be attained by using a sample size that is only 1/0.95 bigger (i.e., about 5% 

bigger). The result of the application of these tests is detailed in chapter 3. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 




