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Slain Teral~perature in a Group of Students at Peradcniya 

Abstract : Skin teinpe~nture was mens~~rccl with a r a d ~ a t ~ o n  thermometer at 20 points 
on thc body ~ ~ l r f a c c  111 2x1 ;~lrnosphe~c of 24.4OC (76OF) in 26 young adult Sn Lankan 
rnalcs The 5urfacc ternpcrature was .chtTc:~cn:nt at dclTc~cnt po~ilts on the body Tlle 
w~irmcrt reglons wcic i!ie rorehcad and Ilypogdsirium. The trunk was warin The 
c~olcst  reglonc weie fhe hand and root T h ~ s  patter11 ofreg~onal vnnatlon of the body 
tcmpei ,t:Lai c 1s c.i',ent~lly the 5 \me ac has been dcscrlhcrl elsewhere rn thc world. 

C u l l ~ ~ m l ~ ~ n e ~ e p o r t e d  find~ngs on the body temperature of Ceyloncso (former name 
for SKI Lankan) persons. His sample cons~sted of more than 400 rnaIe and more than 50 
fcmale iiiliver.;ity students aged I8 to 25 years. Thc as-itl~metical rnem and sta~rdattl 
err or Yor oral toi~pcrzlu~ c in r~iales wcte 98.9 r 0.03"F, fcmalec 99.4 f 0.04"F; rectal, 
males 99.9 _t O.O2OF, Cc~nale~, 100 2 !. 0.05°12 , axillnry, males 98.6 p. 0 07"P, 
fcnialcs, 98 7 i 0.1 1°F" Fnsllc~, Caslel1,ini' had sfatecl that therc was no diRcrcnc~: 
in the body renipcraluic of licaltfiy nativcr and resident Europeans rn Ccylon, " ~ l i r l t  

due aliowancc f ~ l  ~ r i c l )  ~l , iual anti scason,~l "diffc~ences and thc erects of exercise and 
c!oth~rrng". Thz1.e has bccn n o  rcporl on skin tempcraiure in Sn Lanka. 

'The pnrposr of lire prewnf work wits to get somc iclca of :ikli> surfacc tempe1aCrrr.c: 
in perso~~s  in Sri l,;~nl;a. I r  was done as a srr~clcnt pl-ojccf during the Il~ird tcrrn of 
ihc plly.;iology course in rhc Pcr-adeniy:! rncdical sc)iool in 1978. Thc sarnplc cclri- 
sisied 03" 26 male rncdical siuctents crT average agc 21 years. 

Skin surfi?.ce ten?peratur.e (Tsk) varies in different parts of the body. Gernern.lly 
speaking, the head is warmest and the fice'i coolest. T'Jicre being no such t.hit:g 2-2 

f/7e slciri ternpcia.ture, it becomes convenient 01. r~ecessa.ry to  i~rnvcni. the concept or a 
mean skis1 lemperatluc (:k,rk). I t  i s  coa~.verricnt beca.usc lvc can rrsc ;L single repr.csemta.- 
tive figure for skin temperature irrs.tead of having to use a liarnber u.f separa.te iiguras,. 
Xt is necessary when we wi:jl.i. to calculate thc heat gain or loss Crom the body as a 
whole. In  eslirnal-irlg T , ,  we can measure l " ~  at xn.g.ny diifereot poi'lits on, the 'trody 
sur.r'a.ce and ce.li:ulate a weighted rn?aal vaiue. l4ardy and Di~Bojs~ int.rodi!ced a 
standard n~ei.l.r.od in which skin. -Ccjs;pevarure wa.s measurcd a1 20 diflez-enl: points on 
the body surface and a ncan  .v:iirmc calcolated by giving a weight of 7 % f ~ s  the h s ~ d  
ski11 temperature, 35 % for the trunk ; arrns 1.4 %, h.ancls 5 %, tilighs 13 ';/,, legs 13 
al;d f e e t 7  7%. These weightings cori-espol~ded to the relative surface areas of the 
body regions as dcter-n~itled by BuBois and D ~ B o i s . ~  
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Tiie i]iexmc;lr~eti:r used w a s  an I:.~sf!,n?-reading radiometuic sicin tii:=rmoii~ei-::r ~nrr-ilceter! 
by lb4cssrs Hcimann CiMBPI, Wies'oiiclen, West Gcnnarj.17 It corjsistrs nTa bolo- 
me{-cr, VJF-iich the cpcr:?t:)r holds i:i hi:; har?d 3 . d  w!ilr:11 he. p1a.c:~ on or clnsc to the 
skin, ;znd a rec;oiding box. Thi: balol.i-~c:!,cr receives S:e 1ie;lt ~.;idi~?:cd j.-<-~i;i tj'..i: s?;rir: 
an,d ccavcrts it i~ i to  c2ect.i.iclty. 'Ti!;: cicrtrica! cl?nn,gc is ~?.n~piificr.! nkid converlcd into 
2. ~.llo~l:liici-?; or a ievel over a I!:iarperniure sc;t-ie in t.kr. recording box. Ti113 insii-ul:lclcrlt 
\ar;:,s c:;.lib,,::.":,d t ~ i f  1; ::, i-'.csli:: cl.rbe ; ti;.:: f.empe~.aiurc liic :A;;l.t.er in tl:e cube wnc; 
t;: I,<:;,; yJiiil cc <.<.".< :4:,-%,-; . . 

,, ,... ,. ..$ , ,. , ..,.. ,qlc:-c.:ai'y.-j:~-'?.r.izo,s tile~j:?orrr~(;~r ; fhc boiontetcr \:!as ~ I L ? c c &  or> 
or no;.Lr i i lc b::.::lc sui.fi:i;<; 3; i!?~: c i ~  b;; 2 ) r : ~ l  tcr;:c!;l.ati.!:-c i-eacl the recorcSi:lg bc~ ,  
Tt: was :~.!;!:,~sfi~:il ti.!;%: +.I= cube ::ui.c,;-:cl: s'louid hav<: the same: tcmpnr,tture as the wairr 
wititin the cr.:S)c. 

'Yhl: skin  .tej-t-;;:e.ature mrc;;b!.;.egq~:n.is in 26 ~:cu&:r~ were: :,?:.tide at 3 to !O a..z?~ 
in 2.n aii.-condi':ioi.,r:ci roo,i?. E l .  c:a.s nec<;:rsij.r.y to fix 2 c:.f i!ry bccaljsc body 
tc:mpei.ai.h;rc, ir.;c.ir.itiir::; s:liin ii:nipe~z,[urz, shows a n2arkc.i riinrnrrl ~ :? . r ia t_ ion .~~ '~  
T11,:: dry b Jb te:mpcr:.r.l.ufic oi' i.?ie roor:i ~ 4 : ~ s  24.4"C (76°J2), 1 . 1 ~  wet bulb r.cmpera:,ure 
21. I "C (70°11;) :!nd tjie effcc!.ive Icmrl::i.~<.:.!rt: 22.1,OC (72';;). A dry lerr\r,erattlr-e 
of %/E..~$.°C was cj~.,jsen bcca~asc tliis is ?I.!? n-1ez.n annuai tcmpcraturt: of Pc~adeniy::.~~ 
'r11.i~ i s  ~ ~ v ~ : y ~ i  i < ~ ~ ~ i : ~ ~ ~  j ~ \ ; ~ ( : y  ttl:!,~k .ti&::: ;:ir &=pp~;-?f!i~~,c, ,, -.A,2. c .  ,LC< ., 2,t 9 a.m. 

- ,' i n c  subject ente~cd thc xocm a.nd :;:.it for 20 minrtkes. bit ";~icrt cirartg~:d cloth~s ; 
wore a coli.on ZLiTbPiig (21 cylii?.dricak t~~i'i~i!kir g:irment i;asgkg do\vn cx'uom the wzisi 

over ihc legs), 1e;~ving lais trunk, upper !iiabs and most of his lower lijnbs 521;~.  Skin 
temperature measu~emerrits were made immcdia.tcly thereafter. nt the 20 sites s~~ccji'!-:d 
in tht: Hardy-DuBois rne lh~d . ' .~  

Me::irz slltiil ierl:peraturc fa:: c:.lcl~ persoa ,was c;!icutatcd by tile same method using 
the followlrag steps :-- (a) for each of the seven body regions (head, trunk, arms, 
hands, thighs, legs, feel:) the mean of all" rczdings for tkat region was cr!lcuialed ; 
(b) this regional mean value was muliiplied by the appropriate weigl~tii~g I'actcr ; 
(c) the weighted mean values were ~?dcled up, as showi~ in the formula- 

3. XPesuEts and Coraclrssisnr 

The results are shown in the Table. 



TABI.): 1. Skin tempcratnra of 26 rnalc:,mec'rical studeats in an air-conditio~~cd r-oorrr wit11 a adry 
billb temperat.rire of 244°C (76"F), e%stive tenlperil.lare 22.2OC (72OF) 

-. . . -  - ... . .- . .... 
peratui-e Codlicjcnt. DitTere~~:e 

. - ----*- of vz~r~a-  fro?^^ ~naais 
B:xiy Regicfi Mean Standad tion sit in tc;r,pcrz- 
No.* deviatio;~ Cure 

%I (OC) 
. -. . . . . . . . .  .. - 

Slrcill a,; a w:lolc (mc.,i ~ : t i n  
tpi: ,,, r lf:;h...l :..,, <-~llre) 32.9 0.76 2.3 1 ..... 

1 F:ore:hci:.d 35.8 0.43 1.20 -k 2.9 
G ~ ~ ~ ~ ~ C ! ~ ~ ~ I I ~ L ~ ~ ~ I ,  ilkc 35.3, 0.64 : .82 .-I- 2.3 
5 Glrc.;!, ovcr liver 34.6 0.46 i .3:2 -1- 1.7 
2. . C!t<:clc 34.2 0.61 1.78 9- 1.3 

18; T', ..... ?. 1 "c'. ,..,,., o ~ .  ..<. of shr,ulr!~r 34 .G 0.7; 2.03 -1- ;.I 
3 Cit:z:l., I'r,ini ~!js;!er part 33.8 0.59 1.74 -;- 0.9 

1.5 Sh~i!.!<i~i 33.8 0.50 1.48 4.- 0.9 
15 ' I 'n l :~k,  over SC;;~!IL~!:L 33.8 0.54 1-61 -;- 0.9 
17 'Tn-ar~ic, ioln 33.3 0.4s 1 .42 --I- 0.9 
9 L:;ic.! o f  knc:.: 32.3 0.59 1 .S7 -1- 0.4 

i i Shi11 ?. ., ., 
.i 3 . .' 0.86 2.58 -t- 0.4 

4 Chc:;t, Croili. r;.ii~lr?!:: 3'4.1 1.16 3.5 1 --(- 0.2 
7 Fis~,ig:.!: lee!]; 37..5 0.51 r .se ..- o.(, 

i 0 G?.Y I!%.Ii 0.99 3.05 - 0.6 
1.1 k ol.,:;i.rri: - 1 

3 : .B 0.2:; 2.6: - -  . 1.0 
7 i  .5 0.83 2.6;:. ... - .  S 'Ti-ii>;i?, L):.,(:k II~:[c; (>;XI ...- r L. 

! 3  P;>~I I I  31.5 1.73 f .6ti 1 .(! 
I 3b Wn:l(.!, c?orsu:-cr 30.8 1.31 4-25 .--. 2.1 
j 2 ~  Alr?,.!o 30.4 3 .?,?. ! 0.59 2.5 

17, %<lrjo 30.0 1.55 5.16 --- 2.9 
. . . . . . . . . . . . .  ..... - . . . . . . . . . . . . . . . . . . .  .- . . . . . . . . . . . . . .  -. -. . . .  - 

"'i'!fr: j.!~~nlbu:.ij ;:,.fi i.ly)~c ill ti.ir: b-,acdy..[.>:!;:;!,>i.i r;;c.:hod of n;lmbcrilig Ijsi; b O d j f  regions kt: skin 
!,I~;:~!~c~~.~:LI~-c c!c:!~:r:.i~ti!t;~tioii. 



d, Discussion 

It ~s well known that the tcrnperatuic of the skin surface shows rnarkcd c'rKerences in  
difx'crenf parts of the body in at cool or cold atmosphere. Thc warl3lcsi pnrt is the 
hcad, tile C O O ~ C S ~  is tile foot, ~ r u c l  tlxc tlrurlk is warm. A g ~ q h  tlmi is fie.:::;cntly 
reprod~lccd IR te ulhuolcs slzo~vs ti-e resulits Tor J. D. I-Tardy in a laage ~ T T O C I I I  tcii1pp1-2- 
tnrc; from 23°C to 34°C.3 111 a w a n 1  envil-onment, thc region~i variltron it1 skill 
&enzpcrat!nre psact~cally dlsap'pea~s ; the trn~per.atnre In a11 paris becomes ;?bout 
15'C. Thc prescrrl ~vork  si:owq tllat  t11e skin icmperaturc In 2 cool room sllows the 
I I ~ L I  ;l pntlc,nl or ~c;l~m.ll ~~ i i : i ! lOl l  : 1Il.c forehead was kvarrncst (mean value 35.8'C), 
ihc f o , - b k  cc>olc;sl b,(;colc 30 Q°C'), t:tc i!!Rcrer!ce bclween iilc t;vo was S,S°C. Ti12 u=ik I 

WRS warm , t i~i:  wdxrncst i)olnt on i r  w;s. t l x  zbdominal iIidc reyjon (35.2OC). 

The body cati bc tlivitlccl into three m:rl n regions on tlic baris of snl-facc tempera- 
Purc : --'" c 

13, a. region of' hiioderale tvar.:nlh : i i r t l  a la!-gcr rarrgc of Lempcl-atert: : arm, 
thigh. 

C,  a region of [cast warmth, 2nd gr-c;;iest rar;gc cf te1llper-t~i-c : ha:&, lou.er- 
p;,ti't nT i i ~ e  leg, root. 

7'11is t11.ree--;-cgion concept is ~upi>orheci hy tl?c present v:crk, except in certa.in points 
of rniilol. d ~ t i ~ i ! .  Region A consisted or tl;c forehead a r~d  p:~rls of tiic abdomen and 
chcsl. 'I'he mean te~npcraiurt; was 35.8"C: to 34.g°C. Thc inter-ijidividiiiL1 vaiialion 
of ski17 tctnpei:r.~ture was lower i'cr!: .the foe-eii?nd than for any otfler sitc (cocfficieilt of 
.vnrintion 1.2 x). 7 'he va.ri:zi.ioi?. in ' r . 1 ~ ~  o t t~e r  si.tcs of .Region A welt: <if the ct:cler of 
1 or 2 pet: cent. Region .B consisted of t1.1.e rest of the trunk and the timiis down to 
el?e fc~rearms and legs (with t i le exception of the upper em! of thc ?sack of ti1.e thigh, 
ncai the leatLock, which falls iri'ro the xlext c:r,tegory). Thc mean ten~p:ra:i?lL:rc was 
33.g°C to 31 .g°C. Inter-individu:.\I varietion was of t1h.e order nf 2 per ccsit, ra!:ging 
from 1.4% for  the loin to 3.5% for the chcst (breast). .R(.g.i~i.~ C consisted or the 
ba,nds and feet anxi the upper end of the back of the t l~igh ric.:ar 1:hc birttock. '611~ 
tncan temperature \./as 31.5OG to 38.0"C. In%-I:-indiv.idua1 val-iatj.cn \4las of the ord!;i- 
of 7 %, goirrg i.ap to 10.6 x in the ankie region. 

Mc:ur skrik temp~.ralurc (Ts) is sx a.rtlficia1 antd elastic quantity. With so much 
ddTe~ence of sicill fernpcralure Irr diflcreait parts of the body, tilt calculated 'Fs \311il 

dcpen tl orz (n) thc points on the body surface at which thc ternperaturc was me;~surcd, 
(b) the weighiage given to the ternperaturc at the different points. The nur~iber of 
reg io~s  and points a t  which skin surface Lemperature (Tad has bcen measured in 



src';ei. to  estitriate Tir, lia. r;ingi::! fronl nbotlt 3 tr\ 25. Rui-tc;n2 uzcd i';l-cs points 
(cl?;st, calf, iowtr i lrri~j,  j.\':?wi)r~.rgh :.~r/ll Spe;.lli~~ti'il~ 4 pojrtts (ci i~st, iRi~11, leg, lo-xer 
, ; h/%liler nilJ 3 iy t i , t7  5 (: ro,-;.~ L.,~l~;.?.~:i,  ' .-?sJ~I, chest; b:rck at14 thigh) ; F.I:nes a i d  
i2,~;rk.13 !> ; IIS (Clt~zi.rterri~aste!. Corps 'VO ; Iam;~li.tr-o et all1 10 ; l-Z:+ts :.r cjl" 15 
poir~is in  ' I  :zi;ioiis ; Adains ia:,d C:c~i/irlo~ 16 ; Hardy and DuBoisVO ; Mali11 24. 
T11.c v,/cigilliug sh'tl~e tcrnperxi!lil: Ti-om ihe varions body 1-egions has usuaiiy been on 
the basis of t i le  contribution wikich ~ h c  srrrftice area csf the  !:i.gion ~nakcs to t i l e  iota1 
body :jurTaci: arca, ;is ia th: Hdrdy-IiPitBcris rne'ii~od. Rarnd-.lnathanlQproposecl. a 
silnplcl- ;s/eigl-itiog syslem ;ilherl: : 

. , .  
. ], , 2. '3.3 T,,,,,, -I- 0.3 3- ;,;,,, -+ 0.2 'TL:lirril .+ 0.2 'rleg. 

Bt h:~!j been notlc-d by '-reic!:r~:~'\ai~d !?~~:'::atilaii'" that tilc !empen.ii.irre of the 
~acc?i;ti as,=ct ol' ti-L(: tiaigil corrcsportds to ihc mparl s k i l l  tcl-npen~tuve of t'lc body. 
'l'hc pres::rit work osed erhrciy "i1.c Elarcty-22uBais aletf:o<i with regard ti> Il1.e sites 
at v~:~Icil the :;';j:) tcmperL;t~ire \;YiiiS L J . L ( : ~ ! . s L ~ T ~ ~  a116 ihc wzigi~iil~gr; rnscd to cafculate 
lh:! nldail skli; icizapexarare. 'k'his wus f ~ f ~ i i d  . t ~ t  b,: 32.9"C with a star~ual.d deviation 

(i.'",~" , u id, i i ~  ;i i.60,n ;,~ll?ptrati.;.i.l-: of 2"b.h°C (i'G0f;3. 'Fills ~t:cii-ls to bc much the same 
fo i  c ~ ~ ~ i ( i i l r n : : i - i l ~  ~ , > i ~ l p ~ ~ ~ ~ . i ~ i ~  of'24..4"2 us ill c;';iic'.i. ~ i ~ d i r ; ~  ir: ijj.t~.cl- parts of tjlc 
worid. Ac~oiiiingly, it szcms L I ~ ~ L ~ .  ihc skin vasucoj~:;~;ic;ior r~lech;:.ilidm which redrices 
skiri ir,mperi~iurz ill a covi t.::li/isurrme~li at  24.4.'C is r io~  iriora: serisitive iil these 
tropical sui~jjeccts than i ; l  o'tliers. 

We wish to thank IJ'NIC.EF anti the lidinistry of IZciucation, Sri Lanka, Tor the gift 
3, yadi~l;ion thern~oir~etet, arid Mr .  R. A,. U. Nicholas fox technical assistance. 
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