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Effects of heating on Warm-suits during water
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ABSTRACT
The purpose of this study was to observe the characteristics for Warm-suits and effects of
heating on Warm-suits during water exercise in elderly female subjects.
The subjects were 20 elderly female subjects. Their mean age was 60.9110.5 years old.
Swim suits (SS) was used usual swimming wear, and Warm-suits (WS) was used DCN-
600B or DCN-600K (DCN inc.) order made for subjects. The eardrum temperature, skin
temperature and rating of temperature sensation (RTS) were measured for rest on dry
land at before exercise (2'), rest in water (3'), water exercise (10", and rest on dry land at
after exercise (5'). The body composition measurement was used with Dual Energy X-ray
absorptionetry (DXA method). WS was comparison with SS for eardrum temperature,
skin temperature and RTS during the all times. %Fat and fat mass were relation skin
temperature deference in rest on dry land at before to after exercise (Atemperature) for
arms, trunk, legs and whole body. Statistical significance was set at P<0.05.
Significantly difference for SS and WS were observed among skin temperature during
rest and exercise in water, and rest on dry land at after exercise (fig.4: p<0.05). RTS was
shown significant decrease in rest on dry land at after exercise for SS (fig.5: p<0.05). The
Atemperature for arms and upper limbs were observed related fat mass in the legs (fig.7:
p<0.05). From these results, it was considered that WS was effective heating for elderly
female subject, fatless in legs especially.
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Table.1 Age and physical characteristics in all subjects.
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n Age (yrs) Height (cm) Weight (kg) BMI
20 (all) 60.9£10.5 155.0+5.0 53.3%6.0 22.2+25
7 (DXA) 62.7£10.8 154.8+4.9 559+42 23.4+23
Whole Arms Trunk Legs
%Fat (%) 31.1£43 _—
BMC (g) 1953.31:94.8 226.6118.6 630.21:48.9 672.6:40.0
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Fat mass (g) 22055.6+4052.4 2668.91595.1 11913.4%2444.0 6653.4£1377.5

Values are mean +SD



FERTIEDKFERICH T DT+ — L~V DRBEDHR

WSHE KL Bz, AiRiZ30.0£06C. FiRid
262+10C, B899+ 77%Th o712, HBH
B —E b R OMKRIRO DNEB % £ L. R0
R~ 12BF DI EIE L 720

3. kK&

KEE AL LA=Y (BLTFSS) RO 4 —A4
A— (LLTWS) #Fw7, SSix. #EZHH
FHEHL TR REAKE L Lize £72WSIE2
oL —rIAE, JEE2mmDDCN-600BK
DCN-600K (DCN#L#) % v, SSO ko 3E
L7z (figl)o PIEIZSSEZIIWSOHEHEZ 1H 1
HEL, EBREZLICT VT AITHE L

Swim suits (SS)

Warm suits (WS)

Parts of skin temperature measurement used
by SS and WS.

Fig.1

4. KPEEHTOT I L

EFTU ST AT, BBREICHTAAMEEER
LAEPBSHEERLTWAKFEE TS5 20D
NERAMZHE L TfTo 7z, 70 b a— g,
T—=H A FITBWTEBIIC L 2RE % 2 5.
BARLH % 3458, KPHTEEL 105 M. £
ke L EF Y 5 O3B E Lz (fig2),
B, NBKEEEZZERL CH1S5OBENE%
L otze RELIZEIRERFA L Lz FE8E
ZOGREHIFTE L. HROMBIZBIT 5 REH
TR OB OBIREIEIC BT 5 E0OKBEXEIER
FEEET, HTERA PO — A % HV60bpmHf
BOREICEREL. BEN60%HRmaxi R O
FEWEHWE RPE) #11~13L 7% 5% X 9 M5
WCEERR LA L 7o

5. BIFEEE

WEFEE G SR, ERXmRE. FENE
FERHE (RTS; table2). FEINEE®E (RPE)
RONEE (HR) & L7, BRI EE R 8
B R ONEENRIC, FEIR. RTS. HRIZEBHI%
B, BAKRe, BK 3508, AKHEB RN 5 55
R U105, EBREKEE (B LELE) RO%ZH
540 D&F 7 BIMIE L72e F 72RPEIZAKH HEE)
BG5S R 105 #ICHlE L (fig2)o

(min) 0 1 2

17 18

Protocol

3 6 7 12 23
[Rest on land W/ﬂy M Rest on land |

Eardrum temperature A
Skin temperature
RTS

RPE

HR

A A A A
A A A A

A A A A

A
Ah A

7Y S
& 7 3
44 4

Fig.2 Protocol of water exercise and measurement methods.
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Table.2 Rating of temperature sensation (RTS)
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Fig.4 Comparison of skin temperature on regional parts during all times for SS and WS.
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Fig.5 Comparison of RTS with whole body and regional parts for SS and WS.
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Fig.6 Relationship between Atemperature in arms, breast, thigh, and %fat on whole body for SS and WS.
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