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Introduction

In Japan, state-controlled motorboat races have
been held since 1952. There are 24 race tracks
located throughout the country, with approximately
1,600 people (approximately 200 women) active
as professional racers. Races are held between six
boats competing for the top finishing order after
three course laps of 600 m per lap. In addition,
competing racers not only receive direct shocks
from intense waves and strong centrifugal force
on specialized boats without seat belts but also
instantly feel the movement of other boats.
Furthermore, because their own weight has a great
effect in determining victory or defeat, racers are
desirably as light as possible in order to win the
race. Therefore, for major races, it is necessary for
racers to maintain a weight of approximately 50
kg, making complete weight control vital. There
is little preliminary research about the motorboat
race'? | and there have been no studies clarifying
the body composition of professional motorboat
racers and examining the relationship with

competition score in detail until now.

The purpose of this study was to clarify the
physical characteristics of professional motorboat
racers. In addition, to clarify the relationship

between these factors and competition score.

Methodology

The subjects consisted of 528 male professional
motorboat racers belonging to the four levels
of A1, A2, B1, and B2 (age 37.8 = 10.2 years
old) . The investigation period was from April to
July of 2016. The measurement items were age,
height, weight, and body composition. In addition,
regarding competition scores, the data tabulated
and published by the Motorboat Racing Association
(results in 2015: scored points from 1 to 10
points / number of races per year) was used. The
body composition was measured using a multi-
frequency 8 electric polar body composition meter
(TANITA, MC-980A) . Furthermore, FMI and
FFM were calculated by dividing the amount of
body fat and fat-free mass by height”) . As for the
significant difference testing of receptive factors

according to level, a single factor analysis of
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variance was conducted, while regarding the sub
effect testing, Fisher's least significant difference
method was used. In addition, regarding the
correlation analysis between competition scores
and respective factors, Pearson's product-moment
correlation analysis was used. Each significance
level was less than 5%. The present study was
approved by the Ethical Committee of the Kyusyu
Sangyo University (H28-0003) .

Results

Table 1 and 2 shows the anthropometric values,

Table 1. Anthropometric and body composition values of

the participants.
Total
n=528
Mean+SD
Age yr 37.8 £ 10.2
Winning percentage % 5.1 1.2
Height cm 165.0 = 4.1
Weight kg 5340 + 2.6
Body mass index kg/m’ 19.6 £ 1.1
Fat mass kg 44 £ 1.6
Fat mass percentage % 82 + 28
Fat mass index kg/m’ 1.6 £ 0.6
Fat-free mass kg 490 + 2.5
Muscle mass kg 465 £ 24
Fat-free mass index kg/m’ 18.0 + 1.0
Total body water percentage % 59.6 + 11.4

Table 2. Basal metabolic rate, muscle mass and percentage of

the trunk and limbs.
Total
n=528
Mean=SD

Basal metabolic rate (BMR) keal 1339.1 + 76.4
Basal metabolic rate/body mass ~ kecal’kg  25.08 + 0.9
Trunk muscle mass kg 2243 + 1.5
Trunk muscle mass percentage % 4827 £ 1.5
Right arm muscle mass kg 264 + 0.2
Right arm muscle mass percentage % 5.68 = 0.3
Left arm muscle mass kg 2.60 £ 0.2
Left arm muscle mass percentage % 5.58 £ 0.3
Leg muscle mass (RL) kg 18.83 = 1.0
Leg muscle mass (RL) percentage % 40.54 £ 1.3
Right leg muscle mass kg 9.39 + 0.5
Right leg muscle mass percentage % 19.85 + 0.8
Left leg muscle mass kg 944 + 04
Left leg muscle mass percentage % 20.33 + 0.7

body composition, basal metabolic rate, muscle
mass and percentage of the participants. The amount
of body fat comprising the bodies of professional
motorboat racers was 4.4 £ 1.6 kg, the percentage
of body fat was 8.2 == 2.8%, the FMI was 1.6 =
0.6 kg/mz, the fat-free mass was 49.0 = 2.5 kg, the
FFMI was 18.0 = 1.0 kg/m’, and the body water
ratio was 59.6 = 11.4%. In addition, the basal
metabolic expenditure was 1339.1 = 76.4 kcal/
day, while the basal metabolic expenditure per 1 kg
in weight was 25.08 % 0.9 kcal/day.

Table 3 and 4 shows the anthropometric values,
body composition, the basal metabolic rate, muscle
mass and percentage of the trunk and limbs according
to the rank. The competition scores according to level
were 6.8 = 0.5 points for level Al, 5.7 = 0.4 points
for level A2, 4.5 = 0.6 points for level B1, 3.4 =
1.2 points for level B2 (p<0.05) . In addition,
the weight, BMI, amount of body fat, body fat
percentage, and FMI of level Bl had significantly
higher values than those of level Al (p<0.05) .
On the other hand, the body water ratio and basal
metabolic expenditure per 1 kg in weight of level
B1, along with the muscle ratio of the right arm,
the muscle quantity and muscle ratio of the left
arm of level B2 had significantly lower values
than those of level A1 (p<0.05) .

Figure 1 shows the correlation of the competition
scores and body composition factor. The weight,
BMI, amount of body fat, and FMI were negatively
correlated with the competition score, while
the FFMI and muscle ratio of the left arm were
positively correlated with the competition score

(p<0.05) .
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Fig 1. The correlation of the competition scores and body composition factor.
Table 3. Anthropometric values, body composition, the competition results according to the rank.
Grade Al Grade A2 Grade B1 Grade B2
n=99 n=122 n=269 n=38
Mean+SD Mean+SD Mean+SD Mean+SD
Age yr 38.1 + 8.1 375 + 8.7 38.7 + 114 31.7 + 8.5%*
Winning percentage % 6.8 + 0.5 5.7 + 0.4%* 4.5 £ 0.6%* 34 + 1.2%*
Height cm 1653 + 4.1 164.8 + 3.8 1649 + 4.1 164.8 + 4.7
Weight kg 5299 + 24 5331 + 2.4 53.62 + 2.6* 53.14 + 2.9
Body mass index kg/m’ 194 + 1.1 19.7 + 0.9 19.7 + 1.2% 19.6 + 1.1
Fat mass kg 40 £ 14 43 £ 1.5 4.6 + 1.6%* 41 + 14
Fat mass percentage % 7.6 £ 2.7 8.0 + 2.7 8.6 + 2.9%* 7.6 £ 25
Fat mass index kg/mz 1.5 £ 0.6 1.6 £ 0.6 1.7 + 0.6%* 1.5 £ 05
Fat-free mass kg 49.0 £ 2.6 49.0 + 24 49.0 £ 2.5 49.1 + 2.6
Muscle mass kg 464 + 2.5 46.5 + 2.2 46.5 + 24 46.5 + 2.5
Fat-free mass index kg/mz 179 + 1.0 18.1 = 0.9 18.0 = 1.0 18.1 £ 0.9
Total body water percentage % 61.5 + 10.7 609 + 10.0 58.5 + 12.2* 585 + 11.3

Difference vs A1, *p <0.05, **p <0.01

Table 4. Basal metabolic rate, muscle mass and percentage of the trunk and limbs according to the rank.

Grade Al Grade A2 Grade B1 Grade B2
n=99 n=122 n=269 n=38

Mean+=SD Mean+SD Mean+SD Mean+SD
Basal metabolic rate (BMR) keal 133455 + 72.8 1338.57 + 68.8 1338.71 + 80.4 1355.53 + 80.0
Basal metabolic rate/body mass kcal/kg 25.18 + 0.7 25.11 £ 0.9 2497 + 1.0* 2551 £ 0.8
Trunk muscle mass kg 2231 + 1.4 2247 + 14 2244 £ 15 22.57 £ 1.5
Trunk muscle mass percentage % 48.07 £ 1.3 4832 + 14 4828 + 1.6 4849 + 14
Right arm muscle mass kg 266 £ 0.2 264 £ 0.2 264 £ 0.2 258 £ 0.2
Right arm muscle mass percentage % 572 £ 03 568 + 0.3 568 + 0.3 5.55 + 0.3%*
Left arm muscle mass kg 2.63 + 0.3 2.59 £ 0.2 2.60 + 0.2 2.53 + 0.2%*
Left arm muscle mass percentage % 5.66 + 0.4 557 £ 03 558 £ 0.3 545 + 0.3*
Leg muscle mass (RL) kg 18.85 + 1.0 18.82 + 0.9 18.81 £ 0.9 18.87 £ 0.9
Leg muscle mass (RL) percentage % 40.63 £ 1.0 40.50 £ 1.3 40.52 £ 1.4 40.58 + 1.1
Right leg muscle mass kg 9.40 + 0.6 938 + 0.5 938 + 0.5 939 + 0.5
Right leg muscle mass percentage % 19.86 + 0.8 19.87 + 0.8 19.84 + 0.8 19.87 + 0.8
Left leg muscle mass kg 945 + 0.5 944 + 0.4 943 + 0.4 947 + 0.4
Left leg muscle mass percentage % 20.37 + 0.5 2031 + 0.6 20.32 + 0.8 20.38 £ 0.6

Difference vs Al, *p<0.05, **p<0.01
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Conclusion

The values of height, weight and body
composition of professional motorboat racers
were very low, and the body fat percentage also
had a low value of approximately 8%. The better
the competition score held by level Al racers, the
more remarkable this tendency was. In addition,
the possibility was suggested that low conditions
in weight, BMI, amount of body fat, FMI, and high
conditions in FFMI and the muscle ratio of the left
arm may contribute to improving the competition

score in motorboat racers.
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