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Abstract The purpose of this study was to investigate the backstroke 100m race management ability
of national swimmer with developmental disabilities. As a result of the study, first, he started slow to
the first 50m phase and swam fast to the last 100m in 2015, however, he started fast to the first 50m
phase and swam slow to the last 100m in 2016-2018. Second, the time of under water increased over
the years, the distance and time of under water were the greater, and the speed of under water was
the smallest in 2017. Third, the average of the distance during turn was 7.51 m, the time during turn
was 4.34 sec, and the speed during turn was 1.73 m/s for four years. Fourth, the stroke efficiency
during the first 50m phase increased over the years, and the stroke efficiency during the last 100m
phase was greater in 2017. Based on this results, it is expected to be useful for training of swimmer

with developmental disabilities.
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Fig. 1. Recording of backstroke 100m race
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Table 1. Record of each phase during backstroke 100m
vear Record Average speed Record of each phase (sec) Average speed at each phase (m/s)
© m/s) 0 - 50m 50 - 100m 0 - 50m 50 - 100m
2015 64.63 1.65 34.40 30.23 1.45 1.65
2016 61.30 1.63 29.27 32.03 1.71 1.56
2017 61.82 1.62 29.46 32.36 1.70 1.55
2018 62.49 1.60 28.59 33.9 1.75 1.47
M+SD 62.561.46 1.60+0.04 30.43+2.67 32.131.51 1.65+0.13 1.56£0.07
sec Swimming record /s Swimming speed
35.0 20
33.0 18 -
31.0 1.6
29.0 14
27.0 1.2
25.0 1.0
0~50m 50~100m 0~50m 50~100m
2015 2016 2017 2018 2015 2016 2017 2018

Fig. 2. Record of each phase.

Table 2.

Variables of start phase during backstroke 100m

Fig. 3. Average speed at each phase.

Year

Reaction time

Distance of Under water (m)

Time of Under water (sec)

Speed of Under water (m/s)

(sec)
2015 0.53 11.36 4.66 244
2016 0.40 11.99 4.97 241
2017 0.10 15.30 5.92 2.58
2018 0.23 12.40 5.43 2.29
M+SD 0.32+0.19 12.77+1.74 5.25+0.55 2.43+0.12

Table 3. Variables of turn phase during backstroke 100m

Year Distance during turn (m) Time during turn (sec) Speed of during turn (m/s)
2015 6.48 4.20 1.54

2016 8.51 5.01 1.70

2017 8.93 4.84 1.85

2018 6.12 3.31 1.85

MzSD 7.5141.41 4.34+0.77 1.73+0.15
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Table 4. Stroke variables of racing phase during backstroke 100m (1)

Stroke number at each phase (N)

Average stroke length at each phase (m)

Year

0 - 50m 50 - 100m 0 - 50m 50 - 100m
2015 41 46 1.22 1.09
2016 37 47 1.35 1.06
2017 34 40 1.47 1.25
2018 33 46 1.62 1.09
M£SD 36.25%3.59 44.75%3.20 1.39£0.13 1.12+0.09

Table 5. Stroke variables of racing phase during backstroke 100m (2)

Stroke frequency at each phase (str/sec)

Stroke efficiency at each phase (stroke index)

Year
0 - 50m 50 - 100m 0 - 50m 50 - 100m
2015 1.19 152 1.77 1.80
2016 1.26 1.47 2.31 1.66
2017 1.15 1.24 2.50 1.93
2018 1.15 1.36 2.65 1.60
MtSD 1.19+0.05 1.40£0.13 2.31:0.38 1.75£0.15
number Stroke number  m Stroke length
50 1.6
15
45
14
40 13 -
12 e
% Teesl
11 - T
30 1.0
0~50m 50~100m 0~50m 50~100m
2015 2016 2017 22018 2015 2016 2017 22018
Fig. 4. Stroke number at each phase. Fig. 5. Average stroke length at each phase.
st1rlgec Stroke frequency st3r%ke index Stroke efficiency
15 -
25
14 -
1.3 20
12
15
11
1.0 1.0
0~50m 50~100m 0~50m 50~100m
#2015 2016 2017 2018 #2015 2016 2017 2018

Fig. 6. Stroke frequency at each phase.

Fig. 7. Stroke efficiency at each phase.
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