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A Note on Heat Acclimatization of Inhabitants
in Tropical Zone
—A Case Study of Residents in Thailand—

by

Seiki Hori, Noboru Saito and Hisato YOSHIMURA

The aim of this research was to study the effects of tropical climate on physical
characteristics of men and their physiological responses in relation to temperature control.
The research was carried out on 30male Thai, aged 21 years old, and 8 male Japanese
residents in Thailand, aged 25-45 years old, in September of 1975. Oral temperature
and skin temperatures for each subject in recumbent position were estimated in a room
at temperature of 27-28°C in early morning and anthropometrical measurements were
made. The mean value of oral temperature for Thai (36.4°C) was slightly lower than
that for Japanese 36.5°C and the mean value of mean skin temperature for the Thai
(34.0°C) was higher than that for Japanese (33.8°C). These results suggested that the
Thai has higher conductive-convective heat transfer coefficient from core to skin than
Japanese. The Thai has significantly lighter body weight (52.8 kg) and thinner mean
skinfolds (8.4 mm) than Japanese (64.5kg and 10.9 mm, respectively). The mean
values of girths of chest, upper arm and thigh for Thai were 85.0 cm, 26.9 cm and 47.5
cm respectively and were significantly shorter than those for Japanese (91.2 cm, 28.3 cm
and 50.7 cm, respectively).

The anthropometrical characteristics of Thai people may be explained as due to a
result of adaptation to hot environment. As the number of subjects measured were not
enough to draw an exact conclusion, further studies with more subjects of two kinds of
peoples should be made in the future.
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P RE E2em 0. 098
B ABREFEAMBORL A 0. 083
WAL B 0.162
HIEHBETAHET 0.083

T AR 0.082
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T FERREENS 1/2 0. 053
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R O F KN A Table Lic/R L1c, 24 ABREOEIEHFEIL 168.6 cm THAA#
MEFEOEY] 165cm L D00 EDBEEOETIZIE M- 1,

Table 1 Characteristics of subjects

Group | Number = 8¢ Height '+ Wt ‘ B.S.A. ‘ GC. G.T.

| G.A.

| 60 oem ke @3 m) | ) (cm)
S 2101 168.6 | M57.8 167  *85.0 | 26,9 | *47.5
Thai [ 30 ‘ | : :
+0.0 +£5.0 | £5.4  £0.09  £3.8 | 1.8 | £3.4
| 32,8 165.0 | 645 . 1.72 | 9Lz = 283 | 50.7
Japanese 8 | } | | |

+6.1 +3.4 | £5.8 | £0.06 | £6.6 = +2.4 ‘ +3.4
* Note 1) Wt: Body weight, B.S.A.: Body surface area, G.C.: Girth of chest, G.A.: Girth of upper
arm, GG.T.: Girth of thigh. Mean values are given with their standard deviations.

2) Significant difference between Thai and Japanese
*at 5%, level, **at 29 level, ***at 19} level.

24 ANOIKRE, K, ERH, KEMo¥HEIZIZzhZH 57.8kg, 85cm, 269cm B XU
47.5cm T, HAADN ¥l 64.5kg, 91.2cm, 28.3cm £ LU 50.7cm X D H7iE ) /NI OHE
THotce TODHKE, W, KBBHOZRZERETH -1,

2. RTHRHIE
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Table 2 [c/R LT,

24 NOETIRIFEOEEERATORERMICE NV THAAOEEHEL DEVDS, HALE]
KRB EH, B &, B LESIEEOELb->TEA AR BEL, 2KkELTH5
LEBBOR TRIEDEMNKE WVHEINER U,

3. WEEHB XUREEK

BRI X 0B SN HEMED SEH I e — L (Robrer) 5%, HWiE, KXREKs
KEO, KEWHAER, LR TIREOVEEES XU EHERZ% Table 3 R LT,

24 ADT— L& R OESMIZ 120.7 5 X 08 50.5 THAAOES#H144. 58 LU
55. 3L BT B L/NEL, CLICHMBRARDOES b > TSV, KRR LIKEDOLLIZK
EAREEFORBICHMAT ZLINET S L, BEREHH»THIETORBAMEE LEHARBOHENR
TCERIED, COBEBIFEHMETLET S & 414 Aid290.5THRADFEE268. 5K DEREICK
W, PEDFAADIER ) BRAERSLEENEL TEICWMABWEELZ LTS T &5
%,

KRIEHAEERLETIRIEEOEEELLKT 5L 24 ATRI0.5% B LU 8.4mm THD,
HARARLR2ZBLU 10.9mm TEA ADEIBERINII W, Thdb g4 ADSEGEBCHE

Table 2 Skinfold thicknesses of sub]ects

,l

e - T . '
Group l Chest [ Abdomen ﬁntgl::m Eg;t:rr;orl;nl Back Waist &?tinor gﬁstﬁrxor
n |  juvpperan L I S I s )
Thai wxg 3 | Mo.6 | W32 | 6.8 | *10.2 %97 8.6 | 7. 9
| L9 £33 | x0.6 | %23 | x22 | %39 | 27 &3l
Japanese \ 1.3 f 13.6 5.7 | 88 130 | 129 | 10.4 1 8.7
P | 5.2 55 +2.2 3 +2.6 | +5.7 +3.4 +3.4 | £2.7

Note 1) Mean values (m mm) are glven with their standard deviations.
2) Significant difference between Thai and Japanese
*at 59, level, **at 29, level, ***at 0.19, level.

Table 3 Pgysical and nutritional indices.

Group 1 Rohrer’s index |Brugsch’s index E%A~ (cm2/kg)} Body fat (%) | Skinfold (cm)
I N i
Thai 120.7 ! ***50. 5 } ***290. 5 *10.5 ‘\ *%8, 4
|
+11.4 i +2.3 | +14.7 +1.6 +2.3
| 1445 553 | 285 | 120 | 109
Japanese : | !
I +20.1 £5.1 +15.7 | +2.3 +3.5

Note 1) B. S. A.: Body surface area, Wt: Body wéight, ‘éii}lfold:vMean skinfold thickness.
values are given with their standard deviations.
2) Significant difference between Thai and Japanese

*at 59, level, **at 29, level, ***at 0.19, level.

Mean
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K, BHR44E) b, T ULTEAALCHT 20ELRSEROMBETH 5,
4. EFFBRBLUEHER
ETRSLULE100FOEMIRZRE Ulc, WA BIEEER, FEEME, To—Ts gradient
OB L U EEERZE % Table 4 KR L7,

Table 4 Oral temperature and skin temperatures

Thai Japanese

Mean ’ S. D. Mean S. D.

To 6.4 | 0.17 6.5 | 0.39
Forehead 34.9 0. 66 34.9 | 0.53
Chest %346 l 0.39 33.7 i 1.35
Abdomen %347 i 0.38 | 34.2 * 0. 50
Back | dgg ] ‘ 0.38 34.0 | 1.33
Upper arm ] 34.0 0.47 f 34.1 | 0. 42
Forearm | 34.4 f 0.59 34.1 ! 0. 49
Hand ] 32.8 t 0.86 33.3 | 0. 40
Thigh | 33.3 | 0. 67 3.2 | 1.12
Calt i 33.6 | 0.73 3.5 ! 0.41
Foot ‘ *32.1 | 0.89 32.9 | 0.78
Ty | 34.0 ‘ 0. 40 : 33.8 | 0. 54
To—Ts ! 2.46 > 0.39 2.74 § 0.82

f |
Note 1) To: Oral tem perature, Ts: Mean skin temperature. Mean values (in °C) are given with their
standard deviation (S.D.).
2) Significant difference between Thai and Japanese
*at 59, level, **at 19, level, ***at 0.19, level.

24 ADETROFEEIZ36.£/CTHRADOFEHEIE. 5 CLRIZALTH > e £ 4 ADE
MBI EEOFEEMEIIR, B, ¥TiEhehdd6, 34.7, 35.1°CTH- CHEAADZhEFN
DOFE#33.7,34.2,34.0°C L 0 EHBIE» > 12, THODOMALIZERILTH 555, —HARMEL
DEBLUVREDOHERIZ32.8BLUR.I'CTHRADZNZ L DMESS. 3B X U32.9CX HEDL
Sf, TERROEBMERERICE,, FHRBEOFHMHEIZIL A AT 34.0C THAAD
33.8C LY LTI ED » e BHFEMIZ T, To—Tsgradient OL®BIEOMIZ, &L dBAL
HREEY O BAREY D KAESE LD ERET 2R3, BAROBMBEHRE L FLFOBERIC
HBH, TOEIZEAADFHEED2.46°C, HRADFIHEIZ2.74°CTE A ACHEIREAAD
BEODLREOEL, MOFERICL>TEAA AEBERAAOHMNRMY O EANERBIIIZIZZELL
HpH-TED, PORES—EEEROULRIBBABRLEARBRIFLVHD»S21 ADHEHKD
HRERERIEHAAOZNLIVEVZ EERT, K LIOERMHNCIERETIIEL,
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EEBCTCEC LV BRBEFCXOARICABETE5X510185,

BISHITEZEAL E U TR AR OMIRPEERINBOEN S H 2D, SHEREE~DEBEHRS K
BCRU, polhpsREERS Z L0k » THMLBEESEHET LT, FCR 20RO
ZAC SBEIMEDBELNE D EEZ OGNS, PIZE XS bR XD ICHREER & KE
DEMBKEVZESR T CORRMBENCHERNSEMEEZ S 5753, Table 3 lI/RE NI 24
ADZDHOEE290.53 HAADFEEME268. 5L DEFICKE L, HAAEENTEL4 AD
R RS TOEBICE LA KB TH S Z EDRENT VS, |

FKEDOENCOWTRAREZ (B, KEEIURE, EERN, SHRECX-TLEEL
Z3E006, RBOERAETRBICLS 6D LT 2 ICIEODIEND, DIELLEDEY
DA RBR/BEC LI ERBEHRANE A AORBICREDLN TS bDEEZ LN,

ETRFEIEABRE T CREMEBABE T TRED) T2 E8mo T 555 9 Table
2IERINIEICEA NOETRBBERWTNOREHMLEE - TA T AAADZN LY
B, TR MO ARSI L, BERESMELKEBSERE X DEVCEA BB
TEHBELNLSE, CNIKK LAFOSKREBE BB REE XD RIEY, -T2
A ANDETRRIESENC LF 44 AOKREEH I OMBRARANCLLTESTHE LE
zZohb,

To—Tg gradient (IS AKOBMBEFRE HILAIOBIRICH 255, ZOMIZ 44 ADFEY 58
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EEEIDNE D, 24 AEHAANEDOHITA S
NHEZNLOREMDEL, 214 ADKBF 21T
IR RS S B ARA X O SR cgEn
TVWBZEERL, HHBE~NOHEIEOEARZ
AADREIMREFNCT ENLLHB,
2ANDHEFERRNITIHAAD ZN EDIZ Y D%
BHB, PIZEREOKE~—7r v biZAHLNB
ORI BETH LWL biIciEH L, Ao
BNESTRHE0ELT, YHHULLBEEH
CEBEHRO S, D VEHO/ 2 -V HEIKD
ZREBEONS
OEIZEL, K oBOHMBEN
VERLTWS, Y LOEHD/ 4
R SBICHTTDI %
STNBT ENB,

Rohrer's index

\K§/?§>\

Note:

o HAAREILEWTEA Lb 414 ADEHD ¢4
», HEKADEBD /4
A—VDEZIEMDOANLT, K
— Y3 BICHBRIEE B K & 0D,
—HEHZBVBE TRRIES FYTIIE,

WZ &

DAL THRH SN O L 4
CHREDOHREI B RECH LD E LIS,

YRz 8, To—Tg gradient
Bedy fat
5

Skinfold

0™
N
0 T-T gradient
3
Mean skin temperature

Comparison of physical indices,
values of mean skin temperature
and T¢-Ts gradient of Thai
with those of Japanese.

B. S. A.: Body surface area,
Wt: Body weight, To: Oral
temperature, Ts: Mean skin
temperature, A :Thai, A:Japa-
nese. Figures indicate ratio of
the difference of the value from
the mean values for Thai to
their standard deviations.
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B b BN EL, BB LELLVERVEZRBYL, - TTEX3 KPR UAERETORE
EOZ  OPHRBEO LB AITIZV, KBICEBICEELCEAH 2 VLV IZEB AN Z S
G OFRARPIEREBREOZEOARBERUN AT L OME, KROKOER, KEENEDH
£, time study 2778 > TZOEFH D/ 2 — v OER], X SICREHH, HRlokE, &%
BEBTORKEDZ L OBRENE > TB DA %ROMEORENSLEENS,

v = n

L7589 QIC 4 A BNV 2 718BNT, 44 DOKMABTFI04, 24 EEHBAABRARS 8 4
ICOWTHRATBEIMICE W TETR, MEROWE & B KFTREITE > TRO L5 1SR
137,

L. 24 ANOHK, K&, MWiH, LkHE, KBEOEEERZ 2020 168.6cm, 57.8 ke,
85cm, 26.9 cm, 47.5cm, HAADNHEEIZ ZN £ 165cm, 64.5kg, 91.2cm, 28.3 cm,
50.7cm THo-1z, 24 ADKE, KR, KBIAIBEAALDEERICTMZL,

2. 24 ANOKETIRIFEREW LciiiaTichbic > THAALDEL, K, ¥, B, B,
LTHEE TR EEEDLDH - 1,

3. OWEIE 24 NEHAADICEILED ONISHh » oD, KBIRIC DD TIZEH MO M,
B, WD &4 AOEHHI334.6, 34.7, 35. °CTHAADELE#SS. 7, 34.2, 34.0CL D HE
@, KBHMTHh2 EEOHEED 24 AOFHEIZ32.1°C, HAADFE#EIZ32.9°CT £
A ANDIE D DB BITED - 7o EHE R £ 4 ADOFH#H34.0°C, HAADFEE33. 8CTH
THICEAADIED DE, HEEREAKBDE To—Tsgradient (3 2 1 ADFIf122.46°CT
HAADELHE2. TACL D NS o tc, THREEORBRENZ A ANCBOTHAAXD &
WZ EAERET 5,

4. 24 ADo— L VB, HRBRESETENE N120.7, 50.5CHAADLE#EI44. 5
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