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Analysis of fluid intake during swimming in junior swimmers

Akihiro TAIMURA and Masashi SUGAHARA

Abstract

The purpose of this study was to clarify the fluid intake during swimming training. The
subjects were eighteen girl junior swimmers (11.7+1.8 years old with competitive experi-
ences of 5.2+2.2 years). The mean water temperature during training was 29.8+0.2°C and
the mean training (workout) time was 2.230.26 hours.

Weight loss per hour and weight loss normalized by the initial body weight and training
hours was 0.08+0.06 kg/hr and 2.21+1.79 g/kg/hr, respectively. Sweat loss per hour and
sweat loss normalized by the initial body weight and training hours was 0.13+0.07 kg/hr
and 3.89+1.97 g/kg/hr, respectively. Fluid intake volume normalized by the initial body
weight and training hours was 2.23+2.08 g/kg/hr. Fluid intake frequency and mean fluid in-
take volume was 5.11+2.4 times and 33.5+26.6 g, respectively. Fluid intake ratio (fluid in-
take/sweat loss multiplied by 100) was 69.05+64.52%.

There was significant relationship between sweat loss and fluid intake volume. There was
significant relationship between fluid intake volume, fluid intake ratio and fluid intake fre-
quency. But, there was no significant relationship between sweat loss, mean fluid intake
volume and fluid intake frequency.

These data show that as frequency of fluid intake increases, fluid intake volime and fluid
intake ratio rise. It is considered that swimmer have to increase frequency of fluid intake to

prevent dehydration during swimming training.
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NHHDAA IV T 7 5 TR TAEFVa=TEFI8ZTHo . FEICE
NbHED BN, HEE, FERESKWIER ReHicoVwTER, BFoRFESB
OfEF IR LT, XBEBLVCOETTHF2HHETo - LTHIER I ORE RS
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T aZ T ARKKBFOKGEBIUIY — 1ZD0VT 271

2. BREREOHE™
T VOBRBEREOHIEIX August IRERT (BZERIEEE, BIREEE), BIREEST,
F— VAKIEE 2 H, SERERE V0SHBTHEL, TN 2xFHLTED
HoBRERE L L7z (Figure 1).

Figure 1 Environment temperature measurement apparatus.
August termometer (right) and grove termometer (left).

3. fkEKkESKEDHIE (Figure 2)
HEKIZEEFIZLY Y PVRMVERKAR—VEE (KAY Az b, KF
BEE) 2HMEL, BE, BEIZBRFOFAMIFHEI S, THKITOWTIEH
CHESTHRYOkE Lz, SRKEREBEFMICGEFVEMBLZ 1Y v VR b Lof)
HERZHEL, Z0#, BEFIKKTIECRIMVOERZHIELL. FR6D
ek & D BEOKE, SokEE, 1ESKEEZHEDB L.

Figure 2 Subjects taking fluid during swimming training.
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1 BRI » AERAE (Weight loss per hour : kg/hr) =4ERAB/#HEEE M
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- REBAHE (% Weight loss : %) =ERA &/ HE pIAE/HE FFH X100

- BiF&E (Sweat loss : kg) = (B HAE —HEHRMEE) +HKE

- 1 B[4 ) BITE (Sweat loss per hour : kg/hr) =%T&/#HE kM

- 1 BRER - ARE Y- ) BFE (Sweat loss : g/kg/hr) =BT B/ HE AR/ E

¥

- BHE (% Sweat loss : %) =FFE/HE RTEE /BT ReH X100
- 1 BRI ) k& (Fluid intake per hour : kg/hr) =#UK & /#F EE
- 1 R[] - AEY D HKE (Fluid intake volume : g/kg/hr) =#0KE /& E &I

BE/ERH

- $RkE (% Fluid intake : %) =8k E /S s /HE 1M X 100
- K5 FEELE (Fluid intake ratio : %) =80k &/FBHF& X100
- ¥y (1[E) gkkE (Mean fluid intake volume : g) =80k E/#K H

= R

Table 1%, #EEM, KR, WBGT, AERA R, BFE, RKE, kb,

¥ (1H) SRKEERLADDOTH S, HEKHIZ2.23+0.26 hr, 7— IV OBEE
BEIXKiE29.8+0.2C, WBGT 28.6+0.2CTH o 7z. EBMAE (Weight loss per
hour) i20.08+0.06 kg/hr, ERAF (%Weight loss) 130.22+0.08% T - 7.
W& (Sweat loss per hour), FEHFHE (%Sweat loss) TN £F10.13+£0.07
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Table 1 Descriptive statistics for variables.

Mean S. D.
Workout (hr) _ 2.23 0.26
Water temperature (C) 29.8 0.2
WBGT () 28.6 0.2
Weight loss (kg/hr) 0.08 0.06
Weight loss (g/kg/hr) 2.21 1.79
% Weight loss (%) 0.22 0.18
Sweat loss (kg/hr) 0.13 0.07
Sweat loss (g/kg/hr) 3.89 1.97
% Sweat loss (%) 0.39 0.19
Fluid intake volume (g) 179.4 182.4
Fluid intake volume (g/kg/hr) 2.23 2.08
% Fluid intake (%) 0.22 0.20
Fluid intake ratio (%) 69.05 64.52
Fluid intake frequency (time) 5.1 2.4
Mean fluid intake volume (g) 33.5 26.

8.0
[ y = 0.35586 + 0.44249x r = 0.443 ( p<0.05)

6.0 F °

40

Fluid intake volume (g/kg/hr)

o o o®
0.0 ® . @ Ld ~1 \

0.0 2.0 4.0 6.0 8.0
Sweat loss (g/kg/hr)

Figure 3 The relationship between sweat loss and fluid intake volume.

kg/hr, 0.39+0.19% CTd o7:. #KE (Fluid intake volume) 13179.4+182.4¢g,
#ok®E (%Fluid intake) 130.22+0.20% TH o7, 18 - AEL/- ) ofEE RS
B, BTRE, SRKEIIENEFN221£1.79g/kg/hr, 3.89+1.97g/kg/hr, 2.23+2.08
g/kg/hr T o7z, K7L (Fluid intake ratio) 1369.05+64.52% T - 7-.
#Ook E$(Fluid intake frequency)i5.1+2.1times, FX¥DKKE * K3 1 EK
# (Mean fluid intake volume)i333.5+26.6 g Td o 7.

Figure 313 1 B¢/ - RELU- ) OBTFRLKKBOMBERLADDOTHY, I
HOHBBRRI r=0443THEELMEIRO LN, BFERSHMT 5128 o THK
EdHML/.
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Figure 4 The relationship between sweat loss and fluid intake frequency.
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Figure 5 The relationship between fluid intake frequency and fluid intake volume.
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Figure 6 The relationship between fluid intake frequency and fluid intake ratio.
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BTEEYOKBIETIITEOMEIRIZFL A LALNT, HBEED r=0.161 L/,
Eh»o7z (Figure 4).

Figure 5, Figure 6 i3 #NENHOKE L & KR, SOKEIEEKGFBNERL OF
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BERICBOTKEBEOHENAON R P02 2 L2 HELTWAS., KIKBORKTFED
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B2 BT 5 & ) ICHBRE I T ARG BIUEROKREEZONS. LALED
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TEDEZIHREREZHEC LBAELHCTULENHD. Z0 L) RiEOPTOK
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