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Abstract : Skin temperature was measured with a radiation thermometer at 20 points
on the body surface in an atmosphere of 24.4°C (76°F) in 26 young adult Sri Lankan
males. The surface temperature was different at different points on the body. The
warmest regions were the forehead and hypogastrium. The trunk was warm. The
coolest regions were the hand and foot. This pattern of regional variation of the body
temperatureis essentially the same as has been described elsewhere in the world.

1. Intreduction

Cullumbine* reported findings on the body temperature of Ceylonese (former name
for Sri Lankan) persons. His sample consisted of more than 400 male and more than SO
female university students aged 18 to 25 years. The arithmetical mean and standaxd
error for oral tempereture in males were 98.9 + 0.03°F, females 99.4 + 0.04°F; rectal,
males 99.9 + 0.02°F, females, 100.2 1+ 0.05°F ; axillary, males 98.6 + 0.07°F,
females, 98.7 & 0.11°F. Barlier, Casteliani® had stated that there was no difference
in the body temperature of healthy natives and resident Europeans in Ceylon, “with
due allowance for individual and scasonal 'differences and the effects of exercise and
clothing”.  There has been no report on skin temperature in Sri Lanka.

The purpose of the present work was to get some idea of skin surface temperature
in persons in Sti Lanka. 1t was done as a student project during the third term of
the physiclogy course in the Peradeniya medical school in 1978, The sample con-
sisted of 26 male medical students of average age 21 years.

Skin surface temperature (T, ) varies in different parts of the body. Genevally
speaking, the head is warmest and the feet coolest. There being no such thing as
the skin temperature, it becomes convenient or necessary to invent the concept of a
mean skin temperature (Tg)., 1t is convenient because we can use a single representa.
tive figure for skin temperature instead of having to use a number of separate figuves,
It is necessary when we wish to calculate the heat gain or loss from the body as a
whole. I estimating Ty, we can measure T at many different points on the body
surface and calculate a weighted mean value. Hardy and DuBois® mntroduced a
standard method in which skin temperature was measurcd at 20 different points on
the body surface and a mean value caleulated by giving a weight of 79 for the head
skin temperature, 359 for the trunk ; arms 149, hands 5%, thighs 1997, legs 1374
aund feet 7%. These weightings corresponded to the relative surtface areas of the
body regions as determined by DuBois and DuBois.®
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orials and Methods

The thermometor used was an instant-reading radiometric skin thermomaetor marketed

by Messrs Heiraann GMBH, Wiesbaden, West Mf":‘ilﬂ?ﬂy.” It consists of a bolo-
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The dry. bulb tf‘*mry‘ wivre of the room was 24.4°C (7()% , the wet baﬂb temporature
2L3°0 (70°F) and the cffccﬁ ve tempeyature 22.2°C (72°09. A dry bulb temperature
of 24.4°C was chosen because this is the mean annual temperature of Peradeniya.t®
o at 9 aam.

This is several degrees lower than tho air temperasy

The subject eatered the room and sat for 20 minutes.  Ho then changed clothes ;
he wore a cotion sarong (a cylindrical tubular garment hanging down from the waist
over the legs), leaving his trunk, upper limbs and most of his lower limbs bave.  Skin
femperature measurenments were made immediately thereafier at the 20 sites specii'ued
w the Hardy-DuBois method.s.8

Mean skin temperature for each person was caleutated by the same method using
the following steps :—  (a) for each of the ceven body regions (head, trunk, arms,
hands, thighs, legs, fect) the mean of alf readings for that region was caleulated
(b) this regional mean value was muliiplied by the appropriate weighting factor ;
(c) the weighted mean values were added up, as shown in the formula—

Tsic == 0.07 Theaa + 0.35 Toeuny -1+ 0.14 Tary, - 0.05 Thana - .19 Tinign -
0.13 Tieg - 0.07 Treer.

3. Resuits and Conclusious

The results are shown in the Table,
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TasLg 1. Skin temperature of 26 male medical students in an air-conditioned room with a dry
bulb temperature of 24.4°C (76°F), effective temperature 22.2°C (72°F)
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Individual variation was greatest in the aakle, sole of foot, dovsum of hand and
pidm of hand.
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4, Discussion

It is well known that the temperature of the skin surface shows marked differences in
different parts of the body in a cool or cold atmosphere. The warmest part is the
head, the coolest is the foot, and the trunk is warm. A praph that is frequently
reproduced in te (i‘bookﬂ shows the results for J. . Hardy in a range of room tempera-
tures from 23°C to 34°C°  In a warm enviromment, the regional variation in skin
temperature practw'xlly disappears ; the temperature in all parts becomes about
35°C. The present work shows that the skin temperature in a cool room shows the
wsual pattern of regional variation : the forehead was warmest (mean valae 35.8°C),
the foot coolest (sole 30.0°C); the difference bet 'w:c,x“ the two was 5.8°C. The trunk
was warm ;  the warmest poiat on it was the abdeminal iliac region (35.2°C).

The body can be divided into three main regions on the basis of surface temper
ture -1

A, a region of greatest
chest, abdomen.

with with a small range of temperature @ forchead,

B, a region of moderate warmth snd a larger range of temperature @ anm,
thigh.

C, a region of least warmth and greatest range of temperatuye @ hands, lower
part of the leg, foot.

This three-region concept 1s supported by the present work, except in certain pomts
of minor detail.  Region A consisted of the forehead and parts of the abdomen and
chest. The mean temperature was 35, ”"( to 34.0°C. The tﬂh“(-lﬂJlVl(, ual variation
of skin temperature was lower for the forehead than for any other site (coeffisient of

variation 1.29). The variation in ilie other sites of Region A were of the ordes of
Lor2 ﬁ”l cent.  Region B congisted of the vest of the trunk and the limbs down to

the forearms a llci egs (with the exception of the upper end of the back of the thigh,
neayr i’l"m buttock, which falls e the next category). The mean temperaiure was

33.8°Cio 31.9°C. Inter-mndividual variaticn was of the order of 2 per cont, ranging
from 1.4 7 for the loin to 3.59 for the chest (breast). Region C consisted of the
hands and fect and the upper end of the back of the thigh near the buttock. The

mean teraperature was 31.5°C 1o 30.0°C.  Inter-individual variation was of the order

N YO

ol 7%, gomg up to 10.69 in the ankie region.

Mean skin temperature (Ti) is an artificial and elastic quantity.  With so much
aifference of skin temperature in diflerent parts of the body, the calculated Tg will
depend on (o) the points on the body surface at which the temperature was measurad,
{(b) the weightage given to the ternperature at the different points. The number of
regions and points at which skin surface temperature (Tg,) has been measured in
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order to estimate T has ranged from about 3 to 25, Burton? used (hree potais
(chest, calf, Tower arm), MNewburgh and Spealman'* 4 points (cnmL thw,h, leg, lower
army) ;- M 'l‘ :mu' Blytht3 5 (f‘Oﬁ:hWhﬁi, 2

arm, chest, bt sh ines and
ark? 9 US Quartermaster Corps'® 10 ;  Iampie -0; Hale er a7 15
polits in 7 regions ;  Adams and Covine! 16 ; Hardy and DuBois® 20 ;  Maii 24,
The weighting of the temperatuie from the various body regions has usuaily bem on
the vasis of the contribution which the surfzee area of the region makes to the toial
body surface area, as in the Hardy-DuBois method. Ramanathan!® proposed a
simpler weighttng sysiem where

i

.n\), = ’\)3 chhcs;l, ’! 03 —Tmm ‘{‘ 02 Tmigh '*[- 02 ’f];;g.

For cach of the four regions represented in the formula, he 'mmk the mean of 10
teadiags {rom thermocouples placed m vartons places 1 the front, back and sides of

L, X
the body region, which makes 40 raadiags in all.

It has been noticed by Teichner!® and | stinin!® that the temperature of the
medial aspect of the thigh correspounds to the mies dnteraperature of the body.
the present work used C“‘ xdy the Hardy-DuBois method with regard to the sites
‘ | measured and the weightings used to calcolate
the nean skin temperature.  This was found to be 32.9°C with o standard deviation
of 0.76°C, ut a room i npum i of 24.4°C (70°F). This scems to be much the same
for aa envitoomental temper e of 24.4°C as inother studics in oiher parts of the
world. Accordingly, it scems that the skin vasoconsivicior mechanism which reduces
skin ismperature in a cool environment at 24.4°C is pot wore sensitive in theso
tropical subjects than in others.

J
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