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Athletes with intellectual disability (ID) competing at international level show lower levels of 

explosive strength and cardiovascular fitness when compared to age matched trained persons. 

Behavioural characteristics such as motivation, and ability to deal with stress are more difficult 

to examine. In the 100-m freestyle race Paralympic competitors with loco-motor disability all 

use similar race speed and stroking strategies. But do trained and experienced swimmers with 

ID also generally adapt these patterns? Video race analysis data was collected on 81 elite male 

swimmers including ID athletes, loco-motor disabled, visually impaired as well as able bodied. 

In long course races there is a typical race pattern used by all swimmers with sufficient race 

experience regardless of absolute performance level. Individual race tactics do not generally 

determine the outcome. 
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INTRODUCTION 

Race speed differences among Olympic and Paralympic swimmers with intellectual 

disability (ID) are determined by physical aptitude, fitness (training), use of correct 

techniques (knowledge) and adapting optimal race patterns (experience) (3). 

Furthermore suitable nutrition and rest as well as an environment conducive to proper 

training are necessary to achieve a maximal level of performance. Potential participants 

must show impaired intellectual functioning and limitations in adaptive behaviour 

according to criteria set by the World Health Organisation and the American 

Association of Mental Retardation. Previous study of ID athletes participating at world 

championship competitions (basketball, football, swimming, table tennis, and track and 

field) has shown that in comparison to population data, both males and females score 

better for flexibility and upper body muscle endurance, but have similar or lower values 

for running speed, speed of limb movement, and strength measures (4). Compared to 

age-matched physical education students, male athletes with ID score better for running 

speed and flexibility, and poorer for strength. Female athletes with ID are not different 

from able-bodied individuals for flexibility, running speed and upper body muscle 
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endurance, but score less well for strength measures. Athletes with ID also have poorer 

cardio respiratory endurance capacity compared to sportive peers without ID. Within 

this group of athletes, swimmers were younger, more flexible, had better cardiovascular 

fitness in a running test but scored lowest in explosive leg strength.  

Sport specific behavioural characteristics such as motivation and ability to deal with 

stress (experience) are more difficult to examine than physical characteristics. These 

might, however, be reflected in deviating race speed or arm movement patterns. In the 

100-m freestyle race almost all Paralympic competitors with a loco-motor disability use 

similar speed and arm stroking race patterns (1). The question at hand hence is, do 

trained and experienced swimmers with ID also generally adapt these patterns?  

METHODS 

Video competition analysis data was collected at the 2004 Global Games World 

championships for swimmers with ID and from 2000 Sydney Paralympic Games 

finalists including swimmers with ID (class S14), loco-motor disability (classes S10  

+ S9) and visual impairment (classes S13 + S12). Further reference data was available 

from finalists at the 2000 Sydney Olympic Games, the 2000 Australian Olympic trials, 

the 2005 European indoor championships (2) and the 2005 Scandinavian youth 

championships. In total data on Clean Speed (CSS), Stroke Rate (SR) and Stroke 

Length (SL) was available for four 100-m freestyle race sections in 81 male 

competitors. In addition starting, turning, and finishing speed was measured. 

Furthermore indexes were determined relating starting, turning, and finishing speed to 

swimming speed in the adjacent race section. Relative race time (percentage) was 

calculated for each race segment. A point score was also given to performance in 

relation to the group (class) world record (=1000pts). Descriptive statistics, ANOVA, 

and Spearman correlations were calculated. Race speed and arm movement patterns 

were defined by the relative change in these parameters between adjacent race sections. 

Groups of swimmers with similar race speed patterns could be isolated using Cluster 

Analysis including these speed changes.  

RESULTS 

Performance and race analysis results are shown for the Global Games, 2005 European 

indoor championships and 2005 Scandinavian youth swimmers (short course) in table 1 

and for the Sydney 2000 Olympic and Paralympic Games (long course) in table 2. For 
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lack of space not all groups used in this analysis are shown. Cluster analysis of the 

within race speed changes resulted in only one large race speed cluster (n=72). Eight 

additional clusters were formed containing 9 extra swimmers indicative of unusual race 

speed patterns. These were temporarily set aside. Five groups were then formed:  

1) loco-motor impaired (M = 58.95s; +2.33, n=16), 2) visually impaired (M=58.21s; 

+1.24, n=16), 3) ID swimmers (M=57.73s +1.79, n=11), 4) international able bodied 

(AB) swimmers (M = 48.68s +0.92, n=21) and, 5) youth international AB swimmers  

(M = 52.69s = 0.99, n=8). Within race speed changes between 4 segments were  

-3.2% (+2.45), -4.3% (+2.41), and -4.6% (+2.53) as the race progressed. Only  

ID swimmers lost significantly more speed in the middle of the race than International 

AB participants (F=3.17, p< .019). A decreased loss of speed between segments 2 and 3 

was significantly related to race success (.58).  

There were no significant differences among groups in within race changes for either 

SR or SL. Mean changes in SR were -6.80% (+4.91), -1.91% (+5.02), and -1.76% 

(+4.63) and for SL 3.17% (+4.21) -2.59% (+4.24), and -2.96% (+4.74) respectively as 

the race progressed. Within race changes in SR were significantly related to changes in 

Clean speed (.36, .54 and .33). Less reduction of SR resulted in less reduction of 

swimming speed. No similar relationship was found for SL.  

Based only on Sydney results there are also no differences between groups in the 

percentage of time spent in any race swimming section or starting, turning, or finishing. 

The various results collected in short course differed slightly in starting distance so that 

it is not advisable to compare these types of results too closely. 

DISCUSSION 

Race speed, stroke rate, and stroke length patterns of swimmers with ID do not appear 

to be different than any other group of experiences competitive swimmers.  Swimming 

speed decreases as the race progresses in a stable way.  Stroke rate shows a strong 

decrease initially and then stabilises and in general SL increases at the beginning of the 

race and then declines. Although not significant SR decreases are greater in ID 

swimmers although this is not necessarily reflected in the speed changes. Apparently it 

seems that there are some slight differences when swimming in short  course or long 

course pool which need further investigation  
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Of the 9 swimmers not fitting the large cluster, 3 were ID swimmers, 2 were youth 

Internationals and 3 were AB elite. While 6 of these swimmers were observed in short 

course races only 33% of all swimmers were analyzed in short course events. The 

unusual race patterns of the 3 ID swimmers not included in the main cluster as well as 

the more conform patterns of the 3 other ID short course finalists were verified during 

preliminary heat swims. No ID swimmers participating in the long course competition 

at the Sydney Paralympics demonstrate any specific race pattern deviation. This 

disproportion looks therefore to be a trait of short course races rather than a feature of 

ID swimmers.   

Table 1. Means, Standard Deviations, and within race speed changes (%∆) for 
competition analysis data in world championship participants with intellectual disability 
(Global Games: 2004), 2006 European Indoor swimming championships, and 
Scandinavian youth championships.  Competitions held in short course (25-m) pool.   

 Global Games 
(n=6) 

European Indoor 
(n=8) 

Scandinavian Youth 
(n=10) 

 M SD %∆ M SD %∆ M SD %∆ 
Time (sec) 57.78 2.19  47.7 0.58  52.67 0.89  
Class point 876 97  912 34  869 45  
8th place (pt) 733    874    823    
Index(1)          

Start 128.03 8.18  119.44 5.07  118.21 7.46  
Turn1 112.37 10.13  111.98 1.52  109.11 2.03  
Turn2 110.14 5.19  110.23 2.19  109.44 3.74  
Turn3 110.83 2.50  112.68 2.20  108.89 3.12  
Finish 103.16 2.61  112.44 4.99  103.70 2.80  

CS Speed (m/s)                
Section 1 1.77 0.08  2.09 0.08  1.91 0.14  
Section 2 1.66 0.09 -6.67 1.99 0.02 -4.99 1.79 0.10 -6.45 
Section 3 1.60 0.06 -4.11 1.93 0.05 -2.84 1.73 0.06 -3.52 
Section 4 1.05 0.07 -6.76 1.82 0.03 -6.11 1.74 0.19 -2.53 

Stroke Rate (str/min)            
Section 1 55.14 5.70  56.62 2.40  54.18 6.20  
Section 2 53.65 5.10 -2.70 53.12 3.10 -6.70 52.69 5.20 -3.20 
Section 3 50.68 5.00 -5.90 52.80 2.80 -0.50 52.14 5.40 -1.90 
Section 4 49.05 2.80 -3.10 51.75 2.80 -2.10 49.60 4.70 -5.70 

Stroke Length (m)            
Section 1 1.95 0.22  2.23 0.17  2.15 0.33  
Section 2 1.88 0.21 -3.90 2.26 0.12 1.50 2.07 0.24 -4.44 
Section 3 1.92 0.23 1.81 2.21 0.12 -2.32 2.02 0.22 -3.16 
Section 4 1.84 0.17 -3.64 2.12 0.10 -4.00 2.05 0.23 1.02 

(1) Index = start, turn or finish speed/adjacent segment Clean Swimming Speed. 
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Table 2.  Means, Standard Deviations, and within race speed changes (%∆) for competition analysis data in Sydney 2000 Olympic and 
Paralympic swimming finalists (n = 8) with Intellectual Disability (S14), visual impairment (S13) and loco-motor disability (S10)  
(Competitions in long course 50-m pool)   
 Olympic  S14   S13   S10   
 M SD %∆ M SD %∆ M SD %∆ M SD %∆ 
Time (sec) 48.94 0.40  57.85 1.18  58.81 1.34  57.07 1.54  
Class point 934 22.6  928 55.6  896 63.5  864 72.7  
8th place (pt) 906   831   831   788   
Start (%) 12.12 0.26  12.44 0.25  12.17 0.28  12.66 0.31  
Turn (%) 14.68 0.30  14.67 0.26  14.59 0.30  14.45 0.18  
Finish (%) 5.09 0.11  5.1 0.15  5.16 0.24  5.11 0.23  
Start Index (1) 120.58 2.79  116.59 2.60  120.84 4.75  117.26 2.94  
Turn Index 107.55 3.47  108.89 2.71  107.77 2.44  109.13 0.77  
Finish Index 97.76 1.93  96.25 2.40  96.94 2.97  96.87 3.4  
Time Section 1 (%) 9.74 0.19  9.67 0.21  9.79 0.27  9.89 0.15  
Time Section 2 (%) 17.66 0.13  17.48 0.24  17.68 0.31  17.54 0.28  
Time Section 3 (%) 18.41 0.28  18.64 0.18  18.34 0.22  18.39 0.18  
Time Section 4 (%) 22.10 0.2  21.79 0.39  22.21 0.52  21.99 0.42  
Speed Section 1 (m/s) 2.10 0.05  1.79 0.05  1.77 0.07  1.77 0.04  
Speed Section 2 (m/s) 2.02 0.02 -3.65* 1.73 0.05 -3.34 1.71 0.05 -3.12 1.75 0.03 -1.36 
Speed Section 3 (m/s) 1.94 0.03 -4.21* 1.62 0.03 -6.61 1.65 0.05 -3.81 1.67 0.06 -4.85 
Speed Section 4 (m/s) 1.85 0.03 -5.08* 1.59 0.04 -2.3 1.56 0.05 -5.97 1.6 0.06 -4.86 
SR Section 1 (str/min) 55.55 3.36  57.38 6.94  52.62 5.23  55.42 4.08  
SR Section 2 (str/min) 51.47 3.01 -6.02* 53.44 6.06 -7.35 49 4.68 -7.40 53.41 5.14 -4.03 
SR Section 3 (str:min) 50.80 2.77 -1.44 51.64 4.67 -3.31 49.33 5.89 0.30 52.41 4.14 -1.83 
SR Section 4 (str/min) 50.40 4.02 -0.99 50.53 5.56 -2.43 47.7 5.04 -3.40 51.58 3.46 -1.68 
SL Section 1 (m) 2.31 0.11  1.89 0.20  2.02 0.17  1.93 0.15  
SL Section 2 (m)  2.36 0.14 2.35* 1.96 0.19 3.63 2.11 0.18 4.03 1.98 0.2 2.63 
SL Section 3 (m)  2.29 0.13 -3.18* 1.90 0.15 -3.25 2.03 0.18 -4.26 1.92 0.19 -3.09 
SL Section 4 (m) 2.21 0.17 -3.89* 1.90 0.19 0.06 1.98 0.17 -2.73 1.86 0.16 -3.12 
(1) Index = start, turn or finish speed/adjacent segment Clean Swimming Speed. 
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It now appears that at least in long course races there is a typical race pattern used by all 

swimmers with sufficient race experience regardless of the absolute performance level. 

This is not influenced by direct external factors. Class S13 (see Table 2), for example, 

are legally blind.  Where persons without visual impairment can read normal newsprint 

at 1m distance, these athletes could only read this at 10cm. So the ability e.g. to “see” 

the opposing swimmer or the pool surroundings may not be as important as experience 

(movement rhythm, feeling of the water and perceived exertion) in employing a suitable 

race pattern. This further indicates that there is little tactical component to this particular 

race which may be an advantage to ID swimmers. Moreover a race is always conducted 

in the same manner and presently at high level competition problems such as poor 

lighting, cold or warm water and slow (turbulent) pools are somewhat a thing of the 

past. There are few “surprises” if the preparation is sufficient leading up to the race. So 

a large number of extraneous factors are eliminated resulting in a race speed pattern that 

is distinct to the race at hand and not the individual. 

Another factor supporting the hypothesis of only one general race tactic in the 100-m 

freestyle is the fact that there are no differences between groups in the amount of time 

spent starting or turning. Neither ID athletes nor those with visual impairment have 

more trouble than other athletes in turning for example. To confirm this further work is 

needed to examine the women competitors as well as heat swims, however. Closer 

study is also required on the differences between long and short course races. For visual 

impaired and ID athletes addition turns might add to the problems encountered.   
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