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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  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 



 
 
 

 

 

 

VISTA 2015 Scientific Conference 123 
 

 

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 3,29 0,31 3,33 0,25 3,36 0,2 2,77 0,27 2,94 0,18 
UD 5,84 1,78 7,72 1,26 7,17 1,47 4,83 1,18 6,11 1,6 
SD 9,14 1,77 11,06 1,16 10,54 1,56 7,59 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 2,47 0,27 1,95 0,31 1,68 0,52 2,37 0,41 

TOutD1 5,01 0,71 5,9 1,02 6,02 1,92 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 0,56 2,26 0,28 1,66 0,42 1,94 0,37 

TOutD2 4,78 0,44 5,51 0,44 5,99 1,64 3,9 0,54 4,91 0,85 
FSD3 43,18 0,65 42,12 0,54 42,01 1,53 41,84 5,08 43,19 0,58 
TInD3 2,03 0,55 2,37 0,32 1,98 0,43 1,51 0,35 1,9 0,35 

TOutD3 4,69 0,58 5,47 0,36 5,6 1,47 4,94 3,05 4,81 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 2,28 0,32 2,25 0,32 1,59 0,39 2,02 0,47 

TOutD4 4,6 0,35 5,23 0,43 5,48 1,25 3,65 0,79 4,43 0,5 
FSD5 43,65 0,88 42,65 0,48 42,59 1,34 43,46 3,27 43,57 0,45 
TInD5 1,74 0,58 2,22 0,49 1,93 0,31 1,64 0,39 1,99 0,4 

TOutD5 4,52 0,5 5,27 0,34 5,3 1,14 3,76 0,69 4,52 0,42 
FSD6 43,71 0,86 42,54 0,74 42,69 1,36 42,35 4,86 43,58 0,38 
TInD6 1,77 0,49 2,19 0,48 2,01 0,29 1,4 0,32 1,89 0,51 

TOutD6 4,67 0,67 5,16 0,37 5,33 1,16 4,71 3,5 4,31 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 1,98 0,36 1,38 0,25 1,76 0,26 

TOutD7 4,34 0,52 5,19 0,28 4,86 0,52 3,88 0,85 4,43 0,31 
FSD8 44,51 0,8 43,5 0,43 43,5 0,6 44,72 1,05 44,37 0,31 

FD 1,15 0,44 1,31 0,28 1,63 0,42 1,39 0,38 1,2 0,31 
TT 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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A discriminant function to clasify basketball teams with and without intellectual impairment 
through game statistics  

Pinilla J1; Pérez-Tejero J1; Gómez MA1; Van Biesen D2; Vanlandewijck Y2  

1: Center for Inclusive Sport Studies, Faculty of Physical Activity and Sport Sciences, (INEF), 
Technical University of Madrid, Spain; 2: Faculty of Kinesiology and Rehabilitation Sciences, KU 
Leuven, Belgium.  

Introduction 

In the development of eligibility systems in basketball for athletes with Intellectual Impairment 
(II), previous studies have described how II-athletes perform in high level basketball. These 
results were compared with the literature in Able-bodied (AB) competitions. However, data 
from AB and II- competitions have not been previously assessed in order to identify 
significant differences between both competitions. This step is needed firstly, to evidence 
differences in AB and II-basketball and secondly, to establish evidence-based eligibility 
criteria.  

Purpose 

The first purpose of this study was to evidence differences between AB and II basketball 
teams' game statistics. The second purpose was to develop a reliable equation to classify 
teams in AB and II according to their game statistics.  

Methods 

Official game statistics were gathered from the World Basketball Championships for II- 
athletes (Ankara 2013) and from the Spanish Basketball Championships (Zaragoza 2014) for 
AB-athletes under 16-years old (U-16). 6 teams and 63 players with II participated in the 13 
games played in Ankara 2013 and 8 teams and 93 players participated in Zaragoza 2014. 
Team variables gathered from the game- statistics were: two point shots scored (2PS) and 
missed (2PM), three point shots scored (3PS) and missed (3PM), free throws scored (FTS) 
and missed (FTM), offensive (OR) and defensive rebounds (DR), assists (ASS), steals (ST), 
turnovers (TO), fouls (FO) and blocks (BLK). A discriminant analysis was carried out in which 
structure coefficients (SC), centroids and non-typified coefficients were calculated.  
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