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Background

• Para swimming classification only awards up to 

10 points for the start – more important?

• Start a key determinant of race outcome in AB 

swimming.

• Few controlled studies of Para swimming starts.

• Burkett et al. (2010) NS diff in 15 m time of arm 

amp (n=5); leg amp (n=5) and CP (n=5) but sig 

diff in start components, e.g. UW speed.

• Para swimmers with different impairment types, 

often within the same class, use different and 

often unique starting techniques / strategies. 
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AIMS

Illustrate the relationship 
between start performance 
parameters and race time in 
Para swimmers.

Suggest a new approach for 
establishing how a swimmer’s 
impairment limits their start 
performance.



Methods

• 172 male Para swimmer 

finalists at London 2012.

• 50 m and 100 m freestyle, 

breaststroke and butterfly 

events for classes S2-

S10 analysed.

• Temporal and distance 

start parameters extracted 

from video                                                                 
(Almena et al., 2015).

Impairment type per class



Results

Start Technique used by London 2012 finalists (male) 



Temporal Spatial Parameters of Start Performance

Results

50 m Freestyle Male

Class Race Time (s) 5 m Time (s) 15 m Time (s) Breakout Time (s) Breakout Distance (m)

S2 63.9 (2.3) 5.2 (0.6) 18.2 (0.6) 0 (0) 2.6 (0.5)

S4 39.9 (1.3) 3.1 (0.5) 11.2 (0.5) 2.2 (1.3) 3.9 (1.4)

S5 34.9 (1.8) 2.3 (0.4) 9.4 (0.5) 3.6 (2.5) 8.9 (2.3)

S6 31.1 (1.5) 1.7 (0.5) 8.3 (1.0) 4.1 (1.5) 7.3 (4.4)

S7 28.7 (0.6) 1.5 (0.1) 7.6 (0.2) 3.7 (1.4) 8.4 (2.6)

S8 26.9 (0.8) na 6.9 (0.2) 3.5 (1.1) na

S9 26.1 (0.6) 1.5 (0.1) 6.7 (0.3) 3.7 (0.7) 9.5 (1.8)

S10 24.3 (0.9) 1.3 (0.1) 6.2 (0.2) 3.4 (0.4) na



Relationship between start performance and race 

performance 

Results

• Race time strongly correlated to 5 m and 

15 m time for grouped data (r  0.90, 

p<0.001) for all strokes & distances.

• 15 m times correlated (p<0.05) to 

breakout time and distance, for grouped 

data, for most strokes & distances.

• Strong within-class trends for some 

classes.

S2 r=0.69

S10 r=0.98

S6 r=0.79

Group r=0.99

50 m Freestyle Male

• What should we consider when 

assigning points to a start?



Key performance parameters in a start 

• ‘Leg push capability’ - Does athlete have the ability to stand and push 

themselves off the block into the water?

• ‘Arm swing capability’ - Can athlete pull/push / swing their arms?

• ‘Streamlining ability’ – Can athlete get into a streamline position?

• ‘Underwater kicking ability’ – Starting or Swimming? 

Discussion



Swim Start Classification Decision Model

Discussion



• Start performance is critical in shorter events  need to reconsider 

weighting of starts in classification (e.g. points = race distance).

• ‘Starting’ is a very different task from ‘Swimming’. Need to consider 

how an athlete’s  physical impairment limits their ‘capabilities’ and

dictates their start technique. 

• Shift emphasis from pool observation to assessing athlete’s 

potential to achieve key determinants of a start performance, e.g. 

leg push capability.

Summary Points
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