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Race analysis in swimmers with visual impairment at the 2012 London Paralympic Games using
individual distances method

Almena A; Pérez-Tejero J; Veiga S; Navarro E.
Polytechnic University of Madrid (Spain)
Introduction

International Paralympic Committee (IPC) establishes a classification system for swimmers
with visual impairments, categorizing them into three functional classes using as criteria the
degree of visual acuity, field of vision and light perception (Daly, Malone, Burkett, Gabrys, &
Satkunskiene, 2009; Malone, Sanders, Schiltz, & Steadward, 2001; International Paralympic
Swimming Comitte, 2005). Race analysis based on individual distances (Veiga, S., Cala, A.,
Mallo, J., & Navarro, E. (2013) provides the distances traveled by the swimmer in each of the
race segments, having the emergence of the swimmer’s head as a reference for analysis. The
aim of this study was to examine the influence of functional classification on race
performance parameters in Paralympic swimmers with visual impairment through the
individual distances method.

Methods

24 male swimmers distrubited along classes S11, S12 and S13 and 16 female distributed in
class S11 and S12 classes in the 400 meters freestyle finals at the London 2012 Paralympic
Games were studied. The 2D-DLT method was used to reconstruct the plane of motion
during races. The variables analyzed were Dive distance (DD); Underwater distance (UD);
Starting distance (SD); Free swimming distance (FSD); Turn in Distance (TinD); Turn out
distance (TOutD); Finish distance (FD). Finally, total time (TT). A descriptive analysis of the
variables was performed per gender and class. To evaluate the interclass differences, ANOVA
plus post hoc Scheffé test were used for male swimmers and T Student for female swimmer.
Significance level was set at [ 1[0.05.

Results

A intraclass level for male gender the FSD increase linearly when the event progressed for the
tree classes. In TInD the observed trend was to maintained constant; and the value of TOutD
were reducing with the pass of the event. On the other hand, for female swimmers, the FSD
increase but not linearly. And the TInD and ToutD decrease not linearly over the event.
Comparison between classes were conducted. In male swimmers the S11 class differed
significantly with S12 in FSD8 and TT; and the classes S12 and S13 in FSD1 and TOutD7. For
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female swimmers significant differences were found between classes S11-S12 in: FSD1,
TInD1, TOutD1, FSD2, TOutD2, TInD3, TOutD4, TOutD5, TInD6, TInD7 and TT. Comparison
between gender were conducted. In the class S11 differed sgnificantly in DD, SD, FSD1,
TOutD1, FSD2, TOutD2, TInD3, TOutD4, TOutD5, TInD7 and TT; and the class S12 in DD,
UD, SD, FSD1, FSD3, TInD3, TOutD3, FSD4, TOutD4, FSD5, TOutD5, FSD6, TOutD6, FSD7,
TOutD7, FSD8 and TT.

Male Female
S11 S12 S13 S11 S12

X SD X SD X SD X SD X SD

DD 329 031 333 025 336 0,2 2,77 027 294 0,18
ub 584 1,78 7,72 126 7,17 1,47 483 1,18 6,11 1,6
SD 9,14 1,77 11,06 1,16 10,54 156 759 1,1 9,04 1,75
FSD1 38,89 1,64 36,46 1,21 37,5 1,71 40,72 1,25 38,58 1,68
TInD1 1,96 0,7 247 027 19 031 168 0,52 237 0,41
TOutD1 5,01 0,71 59 1,02 6,02 192 4,06 0,52 5,26 1,02
FSD2 43,28 1,02 41,85 1,07 41,71 2,09 44,28 0,71 42,8 1,07
TinD2 1,71 0,46 2,25 056 226 0,28 166 042 194 0,37
TOutD2 4,78 044 551 044 599 164 39 054 491 0,8
FSD3 43,18 0,65 42,12 0,54 42,01 1,53 41,84 5,08 43,19 0,58
TInD3 2,03 055 237 032 198 043 151 035 19 0,35
TOutb3 469 058 547 036 56 1,47 494 3,05 481 0,74
FSD4 43,24 0,86 42,26 0,53 42,18 1,62 43,2 5,25 43,17 0,99
TInD4 2,07 0,42 228 032 225 0,32 1,59 039 202 0,47
TOutD4 4,6 03 523 043 548 125 365 0,79 443 0,5
FSD5 43,65 0,88 42,65 048 42,59 1,34 43,46 3,27 43,57 0,45
TInD5 1,74 058 222 049 193 031 164 039 199 04
TOutD5 4,52 0,5 527 0,34 53 1,14 3,76 0,69 452 042
FSD6 43,71 0,86 42,54 0,74 42,69 1,36 42,35 4,86 43,58 0,38
TinD6 1,77 049 2,19 048 201 029 14 032 189 0,51
TOutb6 4,67 0,67 5,16 037 533 1,16 471 35 431 0,35
FSD7 43,25 0,85 42,7 0,57 42,69 1,16 42,79 3,95 43,93 3,27
TInD7 2,07 0,27 2,14 0,47 198 0,36 1,38 0,25 1,76 0,26
TOutD7 434 052 5,19 028 486 052 3838 085 443 0,31
FSD8 44,51 0,8 43,5 043 435 0,6 44,72 1,05 44,37 0,31
FD 1,15 044 131 028 163 042 139 038 1,2 0,31
T 289,22 10,75 263,71 9,63 253,57 8,8 340,09 25,3 288,88 8,08
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Table 1: Mean, standard deviation and comparisons between classes for each of the analyzed variables for female
and male

Discussion and conclussion

The different variables analyzed by the method of individualized distances showed
differences between classes S11, S12 and S13. These differences were not always
significant. With regard to the comparison between genders the values achieved by the male
were higher than female. These differences were not always significant.

Keyword(s): race analysis, swimming performance, visual impairment, Paralympic Games.
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