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The Effects of Difference in Types of Competitive Swimwear on
Performance Indexes
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ABSTRACT

The purpose of this study was to investigate the effects of difference in types of
competitive swimwear on active drag and stroke performance. The subjects consist of four
free style swimmers and four butterfly swimmers. The subjects wore four different types of
competitive swimwear (full body swimwear : LJ, full length swimwear: FL, half length
swimwear : SP, bikini type swimwear : C). The drags during swimming measured by
using Active Drag System (Shimonagata et al., 1998) and the stroke performances were
calculated by movie analysis. In this study, the maximal propulsive force was equal to the
sum total of drags. About butterfly, the maximal propulsive force of FL. was bigger than
the other swimwear. And active drag of SP demonstrated advantage over LJ and C. Stroke
length of FL were longer than the other swimwear, and stroke rate of FL. were lower than
LJ and SP. The velocity of FL affected by stroke length and stroke rate was fastest. These
results showed that the types of swimwear affected the maximal propulsive force and
active drag. In addition, it was suggested that the types of swimwear affected the stroke
length and stroke rate.
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Subject Specialty Best record Age Height Weight

(m:s.ms) (yrs) (cm) (kg)

A Freestyle 100m 1:55.30 20 171 67
B Freestyle 200m 1:54.93 20 178 68
C Freestyle 100m 0:52.80 20 177 74
D Freestyle 100m 0:52.90 19 177 74
E Individual medley 200m 2:10.28 19 168 60
F Individual medley 200m 2:10.62 20 168 68
G Butterfly 100m 0:54.75 21 171 71
H Butterfly 100m 0:54.41 20 171 63

Ave. 20.5 177.1 72.3
+ SD 1.3 3 5.5
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Swimwear subject Propulsive force Active Drag Passive Drag Velocity Stoke length  Stroke rate
type N N N m/s cm strokes/min
A 159.0 111.2 478 2,01 253 47.7
B 162.5 1194 43.1 2.4 255 48.2
LJ (& 174.3 128.7 455 2.09 260 48.3
D 187.9 132.4 55.5 1.95 219 534
Ave. 170.9 122.9 48.0 2.02 246 494
A 175.3 100.3 64.4 2.01 259 46.5
B - - - - 241 49.7
FL & 1734 1184 54.9 2.13 271 471
D 185.9 127.5 58.3 1.92 225 51.1
Ave. 178.2 1154 59.2 2.02 249 48.6
A 170.6 103.7 66.9 2.00 244 494
B 198.2 101.6 96.6 1.91 243 47.1
SP C 185.9 120.9 65.0 2.12 266 47.7
D - - - - 217 53.7
Ave. 184.9 108.7 76.2 2.01 243 49.5
A 175.6 110.2 65.4 1.87 245 45.9
B - - - - 247 48.0
C C 183.7 117.1 66.6 2.07 277 4.7
D 192.3 111.7 81.5 1.81 210 51.8
Ave. 183.9 113.0 71.2 1.92 245 . 47.6
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L] (257cm), SP (255cm) DJEIZE» o7z, R
ho—Z3EIZBWT, SP (48.6s/min), LJ
(48.0s/min), FL (46.8s/min), C (45.33/miﬁ) %)
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Swimwear | subject | Propulsive force RANK Active Drag RANK  Passive Drag RANK Velocity RANK  Stoke length RANK Stroke rate RANK
type N N N m/s cm strokes/min
E 200.5 3 92.5 3 107.9 3 1.76 2 189 3 55.9 4
F 157.3 3 834 4 74.0 2 1.81 4 190 4 57.2 3
Ly G 187.5 1 84.8 2 102.8 2 1.78 1 204 1 52.2 3
H 159.0 1 75.3 2 83.7 1 1.73 ol 206 2 50.6 2
Ave. 176.1 2.0 84.0 2.8 92.1 2.0 1.77 2.0 197 24 54.0 2.9
E 172.1 1 101.8 4 70.3 1 1.78 4 197 4 54.8 1
F 193.5 4 75.2 1 1184 4 1.72 3 182 3 57.0 2
FL G 198.2 4 714 4 126.9 4 1.84 3 205 3 53.8 4
H 201.9 4 70.7 1 131.1 4 1.76 3 211 4 50.0 1
Ave, 1914 3.3 79.8 2.5 1116 3.3 177 3.3 199 3.5 53.9 2.0
E 201.0 4 88.5 1 1125 4 1.76 2 189 3 55.8 3
F 136.0 2 82.9 3 53.1 1 1.56 1 162 1 57.6 4
SP G 196.3 2 83.7 1 112.6 1 1.93 4 205 2 52.2 3
H 181.3 3 77.8 3 103.5 3 1.75 2 205 1 51.1 s
Ave. 178.6 2.8 83.2 2.0 954 2.3 1.75 2.3 190 1.6 54.2 3.1
E 196.1 2 91.3 2 104.9 2 1.76 2 184 1 57.6 2
F 178.1 1 78.2 2 100.0 3 1.64 2 179 2 55.0 1
C G 197.6 3 78.1 3 119.5 a 1.83 2 212 4 51.8 1
H 176.0 2 86.7 4 89.3 2 1.82 4 211 3 51.8 4
Ave. 187.0 2.0 83.6 2.8 103.4 2.5 1.76 2.5 2.5 54.0 2.0
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