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The purpose of this study was to examine the variability of diverse aspects of freestyle race 

performance in swimmers with intellectual disability (ID). Sixteen competitors (8 ID and 8 

without ID) swam three 200-m freestyle races in competition over a 4 month period. Both 

groups had similar training background and competitive experience. ID swimmers showed 

a greater between race variability than the control group in end result (9.9% vs. 6.3% for 

WID) and mid-pool swimming speed. They also showed a greater variation in the 

relationship between change in Stroke Rate and change in swimming speed. ID swimmers 

swam slower and had not only a shorter Stroke Length but also lower Stroke Rate. 
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Introduction 

A systematic relationship between intellectual disability (ID) and reduced motor skill 

unrelated to training or intrinsic talent has not been clearly shown. Athletes with ID are 

therefore no longer allowed to participate in Paralympic Competition. Previously a large 

scale project was set up at the Global Games, a multi sport world championship for persons 

with ID. In comparison to (ID) population data, both male and female Global Games 

participants scored better for flexibility and upper body muscle endurance, but had similar 

or lower values for running speed, speed of limb movement and strength measures
1
. When 

a Wingate cycling test was repeated on two days, boys with ID were significantly more 

variable and less consistent than boys without ID both in mean and in peak power output
2
. 

The effect of interference during performance of a dual task was also significantly greater 

in individuals with ID (IQ=55-76)3. This could indicate that swimmers with ID have poorer 



control over their stress level and other interfering factors might lead to less stable 

performance for example in starting and turning.  

Video swimming race analysis data was also collected at the Global Games competition 

mentioned above
4
. In short course races, swimmers with ID, although experienced, were 

more likely to use a deviating within race speed pattern than other populations. This all 

together with anecdotal evidence suggests that ID swimmers are not only weaker 

performers but also demonstrate more unstable performance. The purpose of this study was 

to examine various aspects of performance in ID athletes in a longer short course 200-m 

freestyle race and see how these changed within and between 3 races.  

Methods 

Participants were 5 men and 3 women competitive swimmers with intellectual disability 

and 3 men and 5 women competitive swimmers without intellectual disability (WID). All 

volunteered to take part and all swimmers or their guardians signed informed consent. The 

study was approved by the ethical committee of the Iceland University of Education. 

Swimmers with ID were national team members but not all freestyle specialists and had 

been classified as eligible for participation by the INAS-FID (see http://www.inas-

fid.org/pdf/INASIPCapplication.pdf). 

All participants swam 3 or 4 * 200-m freestyle races in national level competitions in 25-m 

pools over a 4 month period. All races were finals or timed finals. Swimmers were 

videotaped with 2 digital (25 Hz) video cameras placed perpendicular to the swimming 

direction at 7.5-m from the start and 7.5-m from the turn. At least 3 complete arm stroke 

cycles were visible in each camera view. The start signal was used to synchronize the 2 

cameras via the sound track. Frame count recording was carried out by experienced 

persons. Double analysis showed max errors of 1 frame (0.04s) for any race section time or 

stroke count between and within analysis personnel. Using this information the following 

were calculated: speed for 8 mid pool Race sections and 7 Turn Times = 5-m from turn (in) 

to 10-m after turn (out). Movement parameters were also measured for each race section: 

Stroke Rate (SR) or frequency, and Stroke Length (SL). Each swimmer was asked to judge 

the intensity of their effort on the Borg scale from 1 to 20.  



To describe the participants, M, SD and Min and Max values were determined as well as 

the coefficient of variation (SD/M). Two-way ANOVAs was used to compare groups and 

changes over the 3 races (repeated measures, p < .05). 

Results and Discussion 

The purpose of this study was to examine various aspects of race performance in ID 

athletes in an intermediate distance 200-m freestyle race and see how these changed within 

and between races. In a 100-m freestyle race ID athletes had demonstrated problems with 

race pace in a short course pool but not in long course
4
. The 200-m freestyle race requires a 

combination of both aerobic and anaerobic capacity, so that both “sprinters” and middle 

distance swimmers could take part.  

The two groups (ID and WID) only differed in total 2 hour training sessions per week (6.7 

vs 9.2) and thus total km/week and the swimmers without ID did more km/hour. WID 

swimmers all trained at least 9 times a week while only some of the ID swimmers did this. 

In absolute terms the WID swimmers were faster even considering the fact that the group 

was made up of more women. The End Race Result was also compared to the population 

world record using a point score. Again the ID swimmers scored on average 151 points less 

than the WID colleagues, indicating not only an absolute but also a relative difference to 

the advantage of the WID. The range of performance in the ID group was also much higher 

than that seen in WID swimmers (SD: ID = 88pts and WID = 65).  

Versichel & Vos4 stated that successful ID competitors have trained in water at least 4 

years and swim at least 10-12 hrs a week over 10 months a year (n=30). Success was 

defined as 600 performance points in the best event. All ID swimmers in this study met the 

criteria for training. Only one scored at least 600pts in the 200-m freestyle race but all 

attained this point limit in other events. All ID swimmers did achieve personal best times in 

the 200-m free event during this study. 

Mean race results are given in Table 1. There was a between race change of 9.9%(+3.8) vs 

6.3%(+4.1) in point scores with a real change of 51pts(+19.8) vs 45pts(+33.8) for ID vs 

WID swimmers (t-test: p = .09). The SDs of change was comparable. ID athletes might not 

have sufficient 200-m free race experience. 



Table 1. Mean Race Time and, Start, Swim, and Turn Speed for 3*200m free races in 

swimmers with (ID, n=8) and without (WID, n=8) intellectual disability (best�worst) 

 Race 1   Race 2   Race 3   

ID swimmers M SD M %�* M SD M %� M SD M %� 

Race Time(s) 159.34 12.16  162.29 13.85  165.17 14.12  

Class point 513 88.01  488 94.55  462 83.93  

Start(s) 9.04 0.58  9.02 0.57  9.30 0.61  

M Speed(m/s) 1.22 0.09 -15.64 1.18 0.10 -18.82 1.16 0.10 -16.53 

M Turn(s) 11.91 1.05  12.06 1.10  12.26 1.15  

WID swimmers          

Race Time(s) 124.21 7.13  125.50 7.48  126.98 6.77  

Class point 681 65.81  659 45.77  636 37.73  

Start(ms) 7.55 0.49  7.53 0.50  7.59 0.43  

M Speed(m/s) 1.54 0.07 -27.62 1.51 0.09 -16.54 1.49 0.06 -15.30 

M Turn(s) 9.12 0.61  9.18 0.58  9.31 0.62  

*M%�  = within race change in mid-pool speed. 

All ID swimmers reported maximal Borg scores for all their swims although this raises 

some doubts about its usefulness in this population. All swimmers were also aware that 

they were being filmed during the races. Although they received not feedback on results, 

this external motivation did seem to help ID swimmers concentrate. 

There was a low but significant (p<.05) correlation (Spearman) between performance level 

and absolute change in time between races (.58) but this relationship is no longer 

significant when relative change (percentage) was considered (.46). Furthermore, this does 

not hold up at all when the point scores (related to population world record) were taken as 

measures of performance level (-.15). Therefore it does not appear that end race result 

changes can be related to the relative difference in performance level between the two 

groups. Of course due to the fact the water resistance increases with at least the square of 

velocity the energy cost of small increases of speed at high velocity are greater than a larger 

increase in velocity at a lower speed. Smaller percentage changes in race time could still 

indicate an equivalent differences in power output making point score changes more 

meaningful. 

The percentage changes in mid pool speed between races were greater in both groups than 

those of end race result although no changes were significant (4.5% +2.5 vs 2.9% +2.5). 

These changes were almost entirely due to changes in SR in WID swimmers but this was 



not the case in ID swimmers (2.4% +5.3 vs 4.3% +4.08 with increased speed) (1.0 stroke vs 

2.0 strokes/min). There was no relationship between changes in SL and changes in speed in 

any group studied here and this agrees with previous findings for swimmers with locomotor 

disabilities
5
. So ID swimmers have problems adjusting their movement frequency, for most 

swimmers their primary means of increasing and adjusting swimming speed within and on 

the short term between races
8
.   

The between race changes in turning speed were lower in both groups studied here than 

those for mid pool speed. ID swimmers showed larger changes than seen in the WID group. 

Turning was actually a greater part of the race than swimming in the 25-m pool (7 * 15m = 

105m turning, 8 * 10m + 5m = 85m swimming). Nevertheless, the R2 between changes in 

end race result and changes in total swimming time between races is .94 in WID swimmers 

and .78 in ID swimmers. The R
2
 of changes in turning time are .66 and .44. This indicates 

that changes in swimming speed are clearly more responsible for total race improvement in 

all swimmers but that there are more diverse solutions in ID swimmers. 

Results also suggest that ID swimmers have trouble in the turning action (somersault) itself 

and much less so in the push-off. He or she has to judge the wall distance and carry out the 

turn at the best moment for an optimal position to push off. Furthermore most swimmers 

can only turn with right or left hand. A swimmer of course does not always get to the wall 

with the best hand forward. So turning is complicated by itself and requires judgement only 

to be gained by experience. ID swimmers have more trouble when a skill requires quite 

adaptation to the situation. They are not able to take sufficient advantage of experience. 

There was no difference between groups in within race speed fluctuation as given by the 

SD of within race speed (F = .25). There was a significant difference in this variation 

between race 1 (fastest) and 2 (F = 6.82 (14,1) p = .02 ES = 0.26). The variation increased 

with better performance. WID swimmers demonstrating greater within race speed variation. 

The larger variation in this parameter in the WID group does question the validity of the 

use of swimming speed in this calculation. Furthermore there are large SDs (50% of mean) 

for all within race speed changes indicative of large individual variations in both groups (or 

low measurement sensitivity). There actually does not appear to be a fixed race speed 

pattern in either group for a short course 200-m free race. 



There is also no significant difference between groups in within race variation in SL (F = 

.37). There is also no relationship between within race variation in SL and speed. Again 

there does not appear to be a fixed pattern of changes in SL within the race or between 

races in ID swimmers. Swimmers with ID, however, did exhibit a significantly greater 

within race fluctuation of SR (F = 6.78 (14,1) p = .021 ES = .32). Although SR fluctuation 

increases slightly but unsystematically with increased swimming speed in both groups this 

was not significant between the fastest (race 1) and slowest (race 3) races (but from 2-3, p = 

.07). Again there are large SDs for change indicating large inter-individual differences in 

within race changes in SR.  More work is needed to evaluate individual patterns over 

several races but the differences in within race changes in SR between groups, again 

together with the slower SR in ID swimmers, points to problems in coordination. 
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