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Relationship between muscle function and form of the upper limbs in swimmers.
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ABSTRACT

Objective: In swimming competition, the extent of muscle activity of the upper limbs is an
important factor for propulsive force and the muscle of the upper limbs is the muscle group
most frequently used. We observed the muscle group of the upper limbs of the actual
swimmers directly, and compared their muscle function and their swimming record.

Methods: Subjects were 10 male university swimmers including those who won a prize in
national competition and 10 usual male university students not specializing in swimming.

The muscle function of the upper limbs was measured by Ballistic Master , i.e. the peak
velocity of the arm pull down was obtained. The subjects were instructed to swim 25 m by pull
swimming method with full speed, and the swimming speed was evaluated from the lap time
until 10 - 20 meters. As for the muscle form of the upper limbs, the muscle cross section of the
upper limbs was obtained by the MRI capable of clarifying the construction of the inside of the
body non-invasively, and then the muscle composition was calculated.

Results: In the muscle cross section of the upper limbs, the biceps brachii muscle of the
swimmer group was smaller than that of the non-swimmer group, but the triceps brachii muscle
of the swimmer group was larger than that of the non-swimmer group, with a significant
ditference (p < 0.01). As a result reflecting this, the peak velocity of the down-swing of both
arms measured by Ballistic Master was faster in the swimmer group than in the non-swimmer
group with a significant difference (p < 0.01). The swimming speed was also faster in the
swimmer group than in the non-swimmer group with a significant difference (p < 0.01).
However, there was no significant difference between both groups in work amount at the swim
bench requiring much loading.

Discussion: In the swimmer group compared with the non-swimmer group, the development of
the biceps brachii muscle was small, while the development of the triceps brachii muscle was
large. That is, the muscle for stroking was considered to develop well. Especially, at light-
loading exercise, the ability of the muscle was exerted most, and it was found that the faster the
action was the faster the swimming ability tended to be.
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Table1. Physical characteristics of subjects

Variable S-group N-group
(n=10) (n=10)
Age(yr) 20.5 1.1 20.0 £0.7
Height(cm) 175.3 £3.9 174.0 £3.9
Weight (kg) 68.7 X=5.3 65.4 4.3
%Fat(%) 11.7 =14 11.7 £1.5
Girth
upper arm{(cm) 29.8 +1.3 28.5 £1.9

S-group . Swimmers,N-group:non-swimmers.

Values are means +SD.
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Fig1. The musclie thickness of triceps brachii was measured

by using B-mode uitrasonic apparatus.
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Table2. Muscle thickness of the biceps and the triceps brachii
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The biceps brachii muscle

The triceps brachit muscle

Right Left Right Left
S-group 32.11+4.1 29.813.5 35.914.0] . 35.813.9 ] .
N-group 28.616.0 28.6 6.4 27.215.0 28.31t3.6

e s S

S-group . Swimmers,N-group:Non-swimmers. Values are mean=+SD.
**Significantly different the N-group-value (p<0.01),
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Fig2. The peak velocity of the arm down-swing measured by Ballistic master.
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Fig3. Total works at the swim bench.

1.7

18

19 (m/sec)

M biceps

M.triceps
(Caput longum}

Fig4. Relationship between the area of the triceps brachii
muscle was obtained by the MRI and swimming record.
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