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Improved assessment of performance
development using percentile curves
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Performance development

n = 34’530’404

§ 2 gender
§ 5 swimming strokes
§ 6 race distances
§ short- and long-course races

è 68 tables and charts

§ 12 age-groups
§ 99 percentiles

è with 1188 data points each
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Percentile WebApp

https://sebastianmueller.shinyapps.io/Percentile-Calculator/

https://sebastianmueller.shinyapps.io/Percentile-Calculator/
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• evaluation of performance
progression of race times Rees et al. 2016 Sports Med

• development beyond natural
biological maturation Alshdokhi et al. 2021 Frontiers

• comparison of annual percentile
rankings across age-groups Born et al. 2021 J Sci

Med Sport

• accounted for drop-out -
retrospectively analyzed from age of
peak performance, i.e. 21-26 years of
age Allen et al. 2014 Eur J Sport Sci

• 2.8 Mio. race results including 133 
nations

Percentile WebApp

99th percentile:
world-class (age-group specific)

1st percentile:
lowest level (age-group specific)
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Performance development

Talent development: 
assess development rather than current
performance

Problem:
biological maturation

Percentiles help to assess:
§ annual performance development
§ trainability
§ potential across various events

(swimming strokes and race distances)
§ international standard (based on 133 

nations)
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Performance development

Annual performance development:

200 Breaststroke

Year Age
[yrs]

Race time
[mm:ss.00]

Percentile
[01-99]

2021 23 02:22.05 97

2016 18 02:29.60 92

2014 16 02:37.08 77

2012 14 02:47.38 64
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Performance development

Annual performance development:

200 Individual Medley

Year Age
[yrs]

Race time
[mm:ss.00]

Percentile
[01-99]

2021 32 02:10.04 98

2019 30 02:10.72 97

2017 28 02:11.41 97

2016 27 02:12.88 95

2011 22 02:17.58 87
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Performance development

Annual performance development:

100 Freestyle (female)

Year Age
[yrs]

Race time
[mm:ss.00]

Percentile
[01-99]

2020 17 00:58.18 82

2018 15 00:59.16 85

2016 13 01:02.67 84
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Performance development

Annual performance development:

200 Breaststroke (female)

Year Age
[yrs]

Race time
[mm:ss.00]

Percentile
[01-99]

2022 20 02:39.57 50

2020 18 02:37.78 67

2018 16 02.35.77 87

2016 14 02.35.39 94

2014 12 02:44.70 97
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Performance development

Annual performance development:

100 Butterfly (female)

Year Age
[yrs]

Race time
[mm:ss.00]

Percentile
[01-99]

2022 17 00:59.39 96

2020 15 01:02.10 92

2018 13 01:08.62 84

2016 11 01:20.59 83
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Performance development

Annual performance development:

400 Individual Medley (male)

Year Age
[yrs]

Race time
[mm:ss.00]

Percentile
[01-99]

2022 20 04:20.87 87

2020 18 04:24.07 86

2018 16 04:32.36 87

2016 14 04:59.11 80

2014 12 05:36.72 68
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Performance development

Annual performance development:

100 Butterfly (male)

Year Age
[yrs]

Race time
[mm:ss.00]

Percentile
[01-99]

2022 21 00:50.87 99

2020 19 00:52.60 97

2018 17 00:53.37 98

2016 15 00:55.20 99

2014 13 00:59.84 99

2012 11 01:10.89 99
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§ Better assessment of «real» performance development

§ Athletes swim faster  - but are they also better?

§ Individual pathways - “Anti-selections-tool”

§ Problem: ressources

Take home message



Knowledge Transfer

QUESTIONS?


