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Physical Characteristics and Aquatic Skills
for Surf Rescue of Lifesavers

Takeru SHINO *, Il Young HAN *, Makoto OHNO *,
Kaori INOSHITA * and Kyouko SAITOU *

Summary

The purpose of this study was to investigate the physical characteristics and aquatic
skills and physical workout loading for surf rescue of lifesaving. Twenty eight lifesavers
participated in this study. Nine subjects were experts aged 23+1.1 (top level group: TG),
eleven were experienced persons aged 20.1+0.4 (experienced group: EG) and eight
beginners aged 19.1%£0.5 (beginner group: BG). The physical characteristics were
determined by measuring body composition, aerobic and anaerobic capacities. The aquatic
skills were determined by measuring the times of 200 m board slalom course, 25 m
porpoise & 25 m swim, 50 m swim, 25 m swim & 25 m swim with a manikin. To
determine physical workout loading for surf rescue in lifesaving, heart rate, rating of
perceived exertion, oxygen intake and blood lactate concentration were measured. The
aerobic and anaerobic workout capacities in TG and EG were superior to those in BG.
Times of 25 m swim and 25 m swim with a manikin, tube rescue and board rescue
simulation in TG and EG were shorter than the those in BG. Time of board rescue in
TG was significantly shorter than those in EG. Blood lactate concentration after surf
rescue of lifesaving in TG was lower than those in EG and BG. These results indicate
that in order to conduct lifesaving safely and quick it is essential in improving aerobic and
anaerobic powers and aquatic skills for surf rescue using rescue board and tube.
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Table 1 Characteristic s of subjects

DTGm=9) @EGm=1) @BGMm=§  Lonce cﬁn‘ﬁiﬁlin

Age (yrs) 22.3%+1.1 20.1%0.4 19.1+0.3 Fak O>2®
* % @>@

Life saving experience (yrs) 3.8%+0.9 2.0x0 0
Height (cm) 171.345.0 174.6+3.4 170.1+1.8 n.s.
Body weight (kg) 66.9+2.9 68.2+3.4 63.1+5.0 * @>®
Percent body Fat (%) 9.7+0.9 10.7£2.0 11.5+3.8 n.s.
mean * SD **x: p <0.001**: p <0.01, *: p <0.05 n.s.: no significant

TG=Top level group. EG=Experienced group. BG=Beginner group.
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Fig. 1 200m rescue board slalom course
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Table 2 Physical characteristics

variance multiple
analysis comparison

O TGm=9 @ EG(n=11) @ BG(n=8)

Anaerobic power max (watt) 761.5+58.2 790.9%71.7 669.7+64.8 * D>
*% @>®

Anaerobic power max/BW (watt) 11.6+1.2 11.6%£0.9 10.6x1.2 n.s.

VO:max (mVmin/kg) 63.6+4.1 59.2+3.8 55.7%4.4 *x O>G
* @>®

VO.@LT (ml/min/kg) 41.8%5.2 37.4%£5.2 33.7%5.6 * O>®

% VO.max @LT (% VOmmax) 66.5+5.4 63.2+7.5 60.8+6.35 n.s.

S@LT (m/min) 187.5+13.4 167.0%+23.0 132.3+38.3 *x O>®

VO.@OBLA (ml/min/kg) 54.8+5.7 50.7%£6.0 45.7+4.3 Hk O>®

% VO.max @OBLA (% VOmmax) 86.0+4.3 84.4+4.8 83.1%4.3 n.s.

S@OBLA (m/min) 215.1+23.7 204.24+24.8 174.7+26.7 e O>®

mean * SD **+: p <0.01, * p<0.05, n.s.: no significant

. TG=Top level group. EG=Experienced group. BG=Beginner group.
VO.max=maximal oxygen uptake, Anaerobic power max=maximal anaerobic power,
BW=body weight, LT=lactate threshold, OBLA=Onset of Blood Lactate Accumulation,

S=speed
Table 3 The aquatic skills
DTw=  DBea-i) @pca-y e Mg
200m rescue board (sec) 83.7+4.9 112.9+14.9  178.7%30.3 *rx QO>®
E3] ®>@
25m porpoise & 25m swim (sec)  28.9%1.8 36.2+4.8 35.7+7.4 ok O>@
* O>®
50m swim (sec) 26.9%1.4 30.8%+2.4 30.9£5.7 n.s.
25m swim & 25m manikin (sec) 39.7+1.7 44.1+4.0 55.6+12.8 ok Q>0
* kK @>@

mean + SD **x: p <0.001*%*: p <0.01, *: p<0.05 n.s.: no significant

TG=Top level group. EG=Experienced group. BG=Beginner group.
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2. K= FLAF2—-HEHOIMPILEEHE

A= FLAF2—EHROMPILEREL, Fheh
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0.001).
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A= FLAF2—Hd PeakHR I, t v 78, #&
BRER, QLEHTHY, SEHEMICAELEIIRS
nixh oz,
4, = FLAF2—0RPE

F—=FLAFXa2—%ORPEIL, b v 7T, REE
B, OEHTHY, IEBICAEAERELERRSAL
o7z,
5. 7 A FH®D% VO:max HEE

by TEEDOFEE % VO.max HEEMWIL, BERERH L
HBRLTERIZEMEARLA (p<0.05). X542,
MLBEHRELHBELTOARICREZRLE (<
0.001). F7z, REREBEDFIH% VOmax HEMHE D

Table 4 Tube rescue simulation

DT6m=9 @EGm=1) @BG(m=8) ‘5ir< Cﬂ";gﬂ:on
Time of tube rescue (sec) 157.7+7.0 175.7%+21.6 262.8+65.7 *kk OO>0
Blood lactate level after (mmol/1) 12.6+0.3 13.4%+0.5 14.7+0.3 *okok Q>®
tube rescue simulation *E O>®@
Peak heart rate (beats/min)  177.9%+4.4 180.2+4.3 189.6+12.0 b O>B
* @>3
RPE (RPE) 15.4£1.0 16.0+1.0 17.1+1.5 * D>
The estimated oxygen uptake (%) 78.4+4.9 82.3+2.1 84.0+3.8 * 0>
The estimated METS (METS) 14.6+0.5 14.4%+0.9 15.2+1.0 n.s.
mean + SD *#*: p <0.001**: p <0.01, *: p<0.05 n.s.: no significant
TG=Top level group. EG=Experienced group. BG=Beginner group.
Table 5 Board rescue simulation
DTGh=9) @EGh=11) @ BGm=8 ‘ariance  Multiple
analysis comparison
Time of board rescue (sec) 158.2+14.4 208.7+16.4 327.6%*67.9 *kx Q2>®
* O>@
Blood lactate level after (mmol/l) 11.3+0.7 13.3£0.8 14.0%+0.6 ok O>@0®

board rescue simulation
Peak heart rate

(beats/min) 176.1+5.1

178.2+6.4 178.9+8.3 n.s

RPE (RPE) 14.3£1.2 15.1£1.4 15.1+1.4 n.s

The estimated oxygen (%) 74.9+3.6 78.0+1.8 82.9+1.3 ok O>0
uptake * O>2>0
The estimated METS METS) 13.8+1.3 14.0£0.9 14.1%+0.9 n.s

mean = SD

#x: p <0.001**: p <0.01, *: p<0.05 n.s.: no significant

TG=Top level group. EG=Experienced group. BG=Beginner group.
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heEwbh b KRBT LHIED
% VO.max@LT @ ¥ 34 fi 13 60 ~ 66% VO.max,
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BY, 8ok sHBpEoR LR 202, /8
R YT homEZGTTE L, K= FREOHM D
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AN U CRERB E %+ © % VO:max H T 14,
METS #fEfiz Bl L7z, 2O#E, F2 -7V R

Fa—I2B 5 3EDOFHEIZT8~84% VO.max,
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