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The relationships between cold tolerance evaluated by cold
-induced vasodilatation (CIVD) and body composition in

firefighters
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AR O BRI, BRBTHET IHEREOSEREMELIMT 22 &, ELHERBEORS
Mt & Sy R & OB LT 5 Z L Ch 5. ol s o BIEMBIBKE 62 4% /R IC BT
AR (CTVD) ZREL, SHTL D b E LIRS RANICEET D 28 O0#H: 88T, 26 7
A 3 FEJ%) ¢ mean skin temperature (MST)* temperature at first rise (TFR)* time of temperature rise
(TTR)* highest temperature (HT)HUAE & b Lo, BRI, s MR EE S v v©—F v il
ML TR LA, FORER, WA CIVD B, 1 2 -2T MST- TFR- HT, 2 fficts
AT MST TTR: HT B HICFd o o, HEEEA O CIVD L, ERIENE - Sipa - 5 i -
MEhs S & EhENn AR IEMEE 2 L7, AIEREOEERE O EHRRSICHESCEM CHh
ofe, MMRETOHBBRRRICECIHREDCRECHEBEAOET 2N iz, HbikE
OEGMHEE BT ERABEETHY, THICHBARETWMNSEILERLILELLRD.

Fo-U- B MBIBE, BTG ERIS, SRR, BRE, BBk

This study aimed to analyzc cold tolcrance of fircfighters working in a cold district and the rclationships
between their cold tolerance and body cemposition, Cold-induced vasodilatation (CTVD) mean skin
temperature (MST), temperature at first rise (TFR), time of temperature rise (TTR) and highest
temperature (HT) were measured in 62 male firefighters of ¢ity S in Hokkaido and compared with two
other groups (the first, policemen; the second, Ainu people) who resided in city A which is colder than
city . Body composition was measured with the 8 clectrodes and a multi-cycle impedance type body
composition analyzer. Firefighters showed significantly higher values of MST, TFR and HT than in the
first group, and of MST, TTR and HT than the second group. CIVD indices of firefighters showed a
positive correlation with amount of LBM, muscle mass, SMM or %BF, respectively, The correlation
coefficient(r) of %BF and CIVD indices was low as compared with muscle mass and others. These results
suggest that increasing muscle mass in firefighters may be required to prevent injuries and decreasing

activity during firefighting in a cold environments.

Key words: firefighter, CIVD, body compesition, muscle mass, percent body fat
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M, #ERIE 20 ke® B % A (Simith er al,, 2001,
S, 1998). F/2, KEORNEHIL &8
THIEInG, KEBIROMEEER L,
MEOTIHENRE L, TOBEOLMAEEE, 171~
199 #i/45 & # iy &3 (Sothmann e al., 1992,
Holmér er al., 2006, Eifth, 1996), BeAL1%
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(Smith ef al., 1998; McLellan et af., 2006) 7377354
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A (Mathew et al., 1981; Jansky et al, 2003), F£7z,
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EEREFORENE, g 22.4(:1.0, S.D)TC, K
KA 0.6(H03)CThot.

CIVD @IE R G RATIH MR T Yoshimura
et al. (1950) DFECHE L TITW, RO EED &
Lt

VEGT 2 EE 15 IR, R O AT &K
30 ZrhiE L7RE@ [RIFT VA o0 HE R IR (FEHE R
L LA HOT, F ORI 15 SiEOELE
fFECRIE L, BEEROEIERL, F—IA
FRER (T2 /T, DRIz Lor.

REFFmEEREAET, REATRBEER
{temperature before water immersion: TBI), J2{&EH
Itk 5~30 S @ B 5K R (mean skin
temperature: MST), 21504 & & bICEBIZIET
L7-TER IR B LA 2 ML R B e
il | (time of temperature rise: TTR), O 5O
FERETR TR RS BRI | (temperature at first rise:
TFR), ZJEHE% 5~30 2 o mE R
{highest temperature: HT), & & [Z[MST._ -
ITFR] - ITTRI &< H£8 3 sfb LEOGEIA
T d 2 FIHETEEL (resistance index; RI) @ 6 Fa1,
AT, i B R AR BE A o 1R IR IR R A e
(C1VDiggex) (Takanuo et al., 1989) HAEH L7z

Eile, AKHlEEE FEEIZ Yoshimura et al.
(9500 ICHECCTHMIE S NS T L 0 HIRHHID A
TR (et -« 7 X Eh) 7 —# (Iwh et al.,
1970) & ATFILOT— & % g L.
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SRR, I X BRIELL L AHE SR
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v R UMLK At (BIOSPACE 4L,
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2R, 2005429 A 26 A5 29 AT 10
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Pearson D AH 4347 & 43805747 (SPSS 12.0 for

Windows, SPSSInc )it k=, F/, EEHOEZ
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BIHAGT) 24T o 00 G TRE 5% & L.
F 412, FEME (+8.D., smallest-largest) TFe L7z,
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R IL, R 452 (L10.7, 20-60) 7K,
BEM 1705 (=52, 160-183) wm, #FEAS 694
(49.8, 51-103) kg, BMI 4% 23.8 (12.6, 18.9-30.8)
keim? G o T, ALHEBELIS O BERBRE A 4 4
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FERBEAA LTSI LD, EC AKX
itiThbiahoi.
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Fig 1 iz L7,
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Fig.1. Changes in finger skin temperature before,
during and after immersion in ice-water
Values are means +5.D. of 62 fire fighters.
Ts, skin temperature.

3-3. CIVD &{E & i & D LEEk

Fig.2 1%, S MiHPIKE & BITHHR (lto er
al,1970) @ A 2#E (HEE, T4 XEK ©
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THdH. ATTHET L S THEKAD CIVD f&
A b L= f %, MST: TFR- HT (45
(P<0.001) IZIEPIBER AR TH Y, HEFLD
GO MBI @A, £, A T
A XL DT, 4 Bt 3 HNTHEE
(HT, P<0.001; MST, P<0.01; TTR, P<0.05) iZ & {1
T, T ARIRE bl LT B R B i
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Fig.2. Comparison of finger temperature responses

Values are means + S.D. of 62 firefighters

MST, mean skin temperature; TFR, temperature at
first rise; TTR, time of temperature rise; HT, highest
temperature. “C of the Y-axis, MST « TFR + HT; min of
the Y-axis, TTR.

=, [<0.05; ++, <0.01; «»», P<0.001; N.S5., not
significant,

Contrast data arc bascd on Ito ef al.(1970).
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3-4. CIVD 3 & SR AR D REE
S rTHBIBKE O CIVD &M & BRAG AT # (Lean

ATk,

[E9/H]

Body Mass: LBM) - % A & (Soft Lean Mass:
SLM) - &4 (Skeletal Muscle Mass: SMM) -+
{5 h7R (Percent Body Fat: %BF) OB %40 3
SATL, M EREMRRE Table 1 iZ/L
TE

FRIERI it (LBM) - # It (SLM} 1d, MST-TFR-

HT- RI* CIVDigy &, T4 (SMM) i MST-
HT+ RI* CIVDyuex & EDOATERMBEER L.
HERRML L LI GOERIIENY A
MBS BZ b, BREEDICEE L T
THEELIMRGTBL HEBERLEOHEE L 2
Y, HREXISEELHTDOHEREESENEE
MR & < R BN S - To. ISR,
TBI(r=0.246) - MST(0.280) - TFR{0.308) - HT
(0.229) - RI(0.214) > 5 f3 L T4 /2
Wi ote, Eie, BRI R (0373) - ATH &
(0.373) - BRI = (0.250) & RAGIFSRE L o
A EI MR Bz,

3 5. CIVD 52 & S Mo mEEiL

WA A AEARRNZ [20-29, 730-39 1, T40-49],

[50-59] 124y L€, CIVD fEfuoinkhds{-4
o LIckER, T o crRllog R
e B h T,

FEkiC, FEABEOHEREFARICER LS
"% Table 2 (2R Lz, WBGBEE O%DBF X, 7%
AT B 25 (P<0.05) D3al b L ie 43, BRI A -
THE - BEHSEERCINEDEEY - OEE
OERBICIIFEEES R ooz,

Table 1.  Corrclation cocfficients(r) among indiecs of CIVD and body composition
TBI(C) MST(T) TFR(C) TTR(min) TT(C) RI CTVDindex
LBM Weight (ke) 0.202 0.398%%*  0.225% -0.116 0.436%* % 0361%*% 0.363%*
Weight/Body height (ke/em)  0.2397  0342%" 0.242% -0.084 0.394%*% 031557 (288"
SLM Weight (kg) 0.203 0.398"*%" 0.225% -0.116 0.436™%*" 0360"" 0362™"
Weight/Body height (ks/em)  0.240%  0.342%% (2427 -0.084 0.394*** 0315** 0.288"*
SMM Weight (ke) 0.209 0.383**  0.183 -0.133 0.396%** 0359*%* 0.363**
Weight/Body height (ke/cm)  0.248%  0.333%% 0,193 -0.110 0.356**%  0322%* 0.2007F
%BF % 0.246* 0280 0.308*"  0.090 (.229* 0.214*  0.176

*. P<005; **, P<00L; YT, P<0.001; LBM, Lean Body Mass; SLM, Soft Lean Mass, SMM, Skeletal Muscle
Mass; %BF, Percent Body Fat; TBI, temperature before water immersion; MST, mean skin temperature; TFR, temperature at

first rise; TTR, time of temperature rise; HT, highest temperature; R1, resistance index.
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Table 2. Comparison of body compaosition between different ages in firefighters

Age 20-29 30-39 40-49 50-59 ANOVA
nurnbers 8 18 28 (generations)
LBM  Weight (kg) 56.0 (2.8) 60.4 (8.8) 58.1 (6.7) 57.3(6.4) N.S.
Weight/Body height (ke/em} 00328 (0,01} 0,345 (0.04) 0340 (0,03)  0.337 (0.03) N.S.
SLM  Weight (ke) 53.0(2.7) 57.2 (8.4) 35.0(6.4) 54.2(6.1) N.S.
Weight/Body height (ke/em)  0.310 (0,01} 0326 (0.04)  0.322(0.03) 0.319(0.03) N.S.
SMM  Weight (ke} 31.0(2.0} 33.5(44) 324 (4.0) 315(3.9) N.S.
Weight/Body height (ke/cmy  0.182 (0.01)  0.191 (0.02) 0.189(0.02) 0.185 (0.02) N.S.
%BE % 17.6(2.9) 14.0 (5.3) 17.4(4.2) 19.6 (4.7} P<0.08

Values are means (+5.D.) of numbers of fircfighters of same peneration.
MN.8., not significant; other abbreviations are same as in Tablel.
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