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T h e issue of body t e m p e r a t u r e in Nigerian 
n e o n a t e s has not been addressed in the li tera-
ture . T h e present s tudy was t h e r e f o r e a imed 
at ob ta in ing normal body t e m p e r a t u r e s for 
Nigerian newborn babies and r e c o m m e n d i n g a 
s imple , sa fe , sensitive and app rop r i a t e me thod 
for its de t e rmina t ion . 

Subjec ts and methods 

O n e h u n d r e d and four heal thy ful l - term neo-
na tes of app rop r i a t e weights for ges ta t ional 
age , del ivered at a genera l hospital in Ibadan 
and admi t t ed to the normal newborn ward of 
the hospi tal be tween Janua ry and March 1988, 
were s tudied within the first 48 h of life. They 
compr ised 60 females and 44 males . In fo rmed 
consent was ob ta ined f rom the pa ren t s of the 
babies . T h e children were seen be tween 09.00 h 
and 12.00 h. R o o m t e m p e r a t u r e th roughout the 
s tudy per iod varied f rom 25°C to 28°C. 

New mercury-in-glass t h e r m o m e t e r s were 
used for the measu remen t s . T e m p e r a t u r e s were 
measu red in the axilla and rec tum simulta-
neously by the au thor s ( F . O . A . recorded rectal 
t e m p e r a t u r e and A.S . the axillary t empera tu re ) 
while a nurse served as the t ime keeper . T h e 
t h e r m o m e t e r was placed in the right axilla with 
the right a rm held firmly at the side to prevent 
any air pocket in the axilla. For the rectal 
t e m p e r a t u r e , the second t h e r m o m e t e r was lub-
ricated and placed at a depth of 2 - 3 cm into the 
r ec tum. T e m p e r a t u r e s were read at 1, 2, 3, 5 
and 7 mm without removing the t he rmomete r s . 
T h e n u m b e r of children that passed stool dur ing 
the s tudy was recorded . T h e t ime for t empera -
ture stabil ization was later de t e rmined ; this was 
the t ime at which the t empera tu re failed to rise 
any fu r the r over the moni tor ing per iod . 

T h e paired /-test was used to compare the 
m e a n t e m p e r a t u r e readings f rom the two dif-
fe rent rou tes a n d the Pearson correlation 
coeff ic ient app l ied to the minute for minute 
t e m p e r a t u r e read ings . 

Results 

T a b l e 1 shows t h e m e a n axillary and rectal 
t e m p e r a t u r e s . T h e m e a n t e m p e r a t u r e , minute 
for m i n u t e , r anged 36 .61-36 .76°C (rectal) and 
36 .44-36 .67°C (axi l lary) . T h e rectal tempera-
tu re at each minu te was significantly higher 
than the c o r r e s p o n d i n g axillary t empera tu re . 
A s t rong posit ive r e l a t ionsh ip was found 
be tween axillary and rectal t empe ra tu r e s at 
every minu te (r = 0 .9) . Recta l t empera tu re 
stabil ized in 9 5 % of the n e o n a t e s within 3 min. 
while the axil lary t e m p e r a t u r e stabil ized within 
5 min. At s tabi l iza t ion , m e a n rectal tempera-
tu re (36.76°C ± 0 .42) was h igher than mean 
axillary t e m p e r a t u r e (36.68°C ± 0.38) by a 
factor of 0°C-0 .4°C , m e a n d i f f e r ence 0.08 ± 
0.1 (Table 2) . T h e d i f f e r e n c e be tween mean 
stabilized t e m p e r a t u r e t a k e n at the two sites 
was not significant (P > 0 .05) . One - th i rd of the 
babies o p e n e d the i r bowe l w h e n the thermo-
mete r was inse r ted in t h e r e c t u m . 

Discussion 

Body t e m p e r a t u r e , a g o o d m e a s u r e of body 
metabo l i sm in the individual , is essent ia l for the 
p r o p e r assessment of hea l th . It is inf luenced by 
the env i ronmen ta l t e m p e r a t u r e a n d var ies f rom 
o n e place to a n o t h e r a n d with t h e t ime of the 
day . T h e r e is, t h e r e f o r e , the n e e d for every 
region to have its o w n r e f e r e n c e d a t a , which 

Tabic 1. Comparison of mean temperature at rectal and axillary sites, minute for minute 

Rectal temperature (°C) Axillary temperature (°C) 

Time 
(min) Mean SD Mean SD D t /> 

36.61 
36.69 
36.74 
36.76 
36.76 

0.44 
0.41 
0.42 
0.42 
0.42 

36.44 
36.57 
36.63 
36.67 
36.67 

0.35 0.17 8.32 < 0.001 
0.38 0.12 6.78 < 0.001 
0.37 0.11 5.94 < 0.001 
0.39 0.09 6.0 < 0.001 
0.39 0.09 5.86 < 0.001 
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Body tempera ture in the Nigerian neonate — 
comparison of axillary and rectal temperatures 

F. O . A K I N B A M I A N D A . S O W U N M P 
Departments of Paediatrics and * Clinical Pharmacology A Therapeutics, University College Hospital, 

Ihadatt, Nigeria 

Summary 

Body t empera tu re was m e a s u r e d in 104 heal thy 
full-term neona t e s of a p p r o p r i a t e weights using 
the rectal and axillary rou tes s imul taneously at 
1, 2, 3, 5 and 7 min a f t e r p lacement of the 
thermometer . Normal body t e m p e r a t u r e in the 
Nigerian newborn , i r respect ive of the site 
where it was o b t a i n e d , ranged f r o m 35.9°C to 
37.5°C. The re was a s t rong positive correlat ion 
between axillary and rectal t e m p e r a t u r e s (r = 
0.9). 

Prior to s tabi l izat ion, m e a n rectal t empera-
tures at every minu te were significantly higher 
than axillary t e m p e r a t u r e s , (P < O.(X)l). 
Although rectal t e m p e r a t u r e s stabilized earlier 
than axillary t e m p e r a t u r e s (3 min and 5 min 
respectively), the d i f fe rence be tween mean 
stabilized t e m p e r a t u r e t aken at the two sites 
was not significant (P > 0 .05) . Th i s study 
provides normal r e fe rence d a t a on body tem-
perature in the Nigerian newborn . It is sug-
gested that the axillary route be used more 
frequently when tak ing t e m p e r a t u r e in the 
newborn because of its safety and its good 
correlation with the rectal t e m p e r a t u r e read-
ings. 

Resume 

La temperature du corps etait mesurde chez 
104 nouveaux-n£s en b o n n e santd et de poids 
propres, employant les rou tes rectales et axil-
laires s imul tan lment a 1, 2 , 3 , 5 et 7 min 
apres avoir plac£ le t h e r m o m e t r e . La normale 
temperature du corps chez le nouveau-n<5 

Correspondence: Dr F. O. Akinbami. Department 
of Paediatrics. University College Hospital, Ibadan, 
Nigeria. 

nigdrien inddpendamment d ' ou elle est o b t e n u e 
range de 35.9°C h 37.5°C. II y avait une for te 
correlat ion positive en t re les t empe ra tu r e s axil-
laires et rectales (r = 0.9) . 

An te r i cu rement a la stabilisation les t emper -
a tures rectales moyennes ft c h a q u e minu te 
e ta ient significativement plus eiev^es q u e les 
t empera tu res axillaires (P < 0.001). Q u o i q u e 
les t empera tu res rectales se stabilisent plus tot 
•que les t empera tu res axillaires (h 3 et 5 min 
respect ivcment) . la d i f ference en t re les moyen-
nes t empera tu re s t a b i l i s e s prises n*dtait pas 
significative (P > 0.05). Ce t te e tude pourvoit 
une normale donnec a consul ter sur la t empera -
ture du corps du nouvcau-ne nigerien. II est 
propose q u e la rou te axillaire soit employee 
quand on prend la t empera tu re chez le 
nouveau-ne ft cause de la security et la b o n n e 
correlat ion avec la t empera tu re rectale. 

Introduction 

Body t empera tu re is impor tant for the provi-
sion of appropr ia te nursing suppor t in the 
newborn nursery. Such t e m p e r a t u r e is usually 
de te rmined using the axillary o r rectal rou te . 
T h e rectal t empera tu re has been r epor t ed by 
some workers [1,2] to be higher than the 
axillary reading, a l though Tor r ance [3] found 
mean axillary reading to be higher than mean 
rectal readings. A c o m m o n assumpt ion in 
clinical practice is that rectal t empe ra tu r e s a re 
m o r e accurate than recordings at the axilla. 
Despi te this assumed advantage of rectal over 
axillary t empe ra tu r e , most au thor s [1,2,4-6] 
still r e commend the axillary route for taking 
t e m p e r a t u r e in chi ldren because of its sa fe ty , 
hygiene and easy accessibility. T h e rectal rou te 
carr ies some risks for the neona te such as rectal 
per fora t ion [7,8]. 
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bo rn , we bel ieve the axillary t e m p e r a t u r e will 
suf f ice . A l so , in those babies with high risk of 
deve lop ing p e r f o r a t i o n , the axillary r o u t e will 
be m o r e sui table and sa fe r to use in r ecord ing 
the t e m p e r a t u r e . H o w e v e r , in infants in w h o m 
even a n a r r o w ampl i t ude of t e m p e r a t u r e varia-
tion will be i m p o r t a n t , viz. those with hypo the r -
mia , it will be impor tan t to know the core 
t e m p e r a t u r e using the rectal rou te . W h e n e v e r 
the rectal rou te is be ing used to record the 
t e m p e r a t u r e , the risk of pe r fo ra t ion shou ld be 
b o r n e in mind a n d m o r e caut ion exerc ised . 

In conc lus ion , we suggest m o r e f r e q u e n t use 
of the axillary site for rou t ine m e a s u r e m e n t of 
t e m p e r a t u r e in Nigerian n e w b o r n s and that the 
t h e r m o m e t e r should be left in the axilla for 
5 min b e f o r e being read . 
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Axillary and rectal temperatures in net mates 

Table 2. Mean stabilized temperatures at rectal and axillary sites 

51 

Stabilized temperature (°C) 

Rectal Axillary D t P 

Mean 36.76 36.68 0.08 1 > 0.05 
Standard deviation 0.42 0.39 0.11 
Range 36.0-37.5 35.9-37.4 

this study has thus p rov ided for Niger ian 
neonates. T h e p resen t s tudy has shown that 
body t e m p e r a t u r e in the Niger ian n e w b o r n , 
irrespective of the site w h e r e it is o b t a i n e d , 
ranged f rom 35.9°C to 37.5°C. 

We measured t e m p e r a t u r e s imul taneous ly at 
two sites in each sub jec t a n d at the s a m e t ime of 
the day th roughou t the s tudy per iod for p r o p e r 
comparison. In this s t udy , m e a n rectal t e m p e r a -
tures at every m i n u t e w e r e significantly higher 
than axillary t e m p e r a t u r e s . T h e s e resul ts a re 
similar to those o b t a i n e d by Sch i f fman (2). 
However, the m e a n d i f f e r ence of 0 .08°C ( range 
0-0.4°C) be tween axillary and rectal t e m p e r a -
tures at s tabil ization in this s tudy was not 
significant. Th i s c o r r o b o r a t e s the f indings of 
Kunnel etal. [5], but is much less t han the mean 
difference ob ta ined by Sch i f fman (2). In the 
study by Schi f fman [2J. the m e a s u r e m e n t s at 
the two sites were not t aken s imul taneous ly . 
The results o b t a i n e d in o u r s tudy have fu r the r 
confirmed the s t rong posi t ive re la t ionship 
between axillary and rectal t e m p e r a t u r e f rom 
previous s tudies [2,4,5]. 

When taking t e m p e r a t u r e , the t h e r m o m e t e r 
must be left at the record ing site for the 
minimum length of t ime n e e d e d to ob ta in an 
accurate reading. T h e t e m p e r a t u r e r ecord ing 
time should d e p e n d on the t ime it t akes the 
thermometer reading to stabil ize. T h e r e is no 
consensus in the l i te ra ture on h o w long the 
thermometer should be left at the r ecord ing 
site. Mayfield et al. [4] o b t a i n e d be tween 3 and 
5 min stabilization t ime for fou r d i f fe ren t 
recording sites. Kunne l et al. [5] o b t a i n e d 3 min 
for rectal and 6 min for axillary recordings , 
while with Schi f fman [2] 8 0 % of the axillary 
recordings did not stabil ize du r ing the 10 min 
observation t ime. This , t h e r e f o r e , s tresses the 
need for fur ther eva lua t ion of t e m p e r a t u r e 

stabil ization t ime. F rom the resul ts of this 
s tudy , t h e r m o m e t e r p lacement t imes for rectal 
and axillary t e m p e r a t u r e s a re 3 and 5 min 
respectively. This c o n f o r m s with the result 
ob ta ined by Mayfie ld et al. [4]. 

For practical purposes , any m e t h o d recom-
m e n d e d for t e m p e r a t u r e m e a s u r e m e n t s mus t 
be safe , s imple and economica l , and yet give 
rel iable measu remen t s . Rectal t e m p e r a t u r e is 
a s sumed to represent the body co re t e m p e r a -
tu re and to stabilize ear l ier than axillary t em-
pe ra tu re . H o w e v e r , w h e t h e r in pract ice a dif-
fe rence of 0°C-0 .4°C ( m e a n 0.08°C) b e t w e e n 
readings at the two sites will in f luence how the 
n e o n a t e is m a n a g e d is d o u b t f u l . Recta l t emper -
a tu re m e a s u r e m e n t may a p p e a r relatively sa fe 
in the n e w b o r n , but it still carr ies the risk of 
rectal pe r fo ra t ion with its a t t endan t high mor-
tali ty, especially in sick neona t e s with f r iable 
gut , such as those with severe bir th asphyxia , 
sepsis with d i ssemina ted intravascular coagula -
tion and necrot iz ing enterocol i t i s [7-9] . It is not 
easily accessible a n d may be a c c o m p a n i e d by 
d e f a e c a t i o n , necessi ta t ing a change of n a p k i n , a 
pract ice which is no longer economica l fo r 
m a n y m o t h e r s in Niger ia given the p resen t 
economic s i tuat ion. Recta l ca the te r or t h e r m o -
m e t e r can also be used to en su re the po tency of 
the r e c t u m , but this is not a safe pract ice [8] a n d 
should be avo ided . Most obs t ruc t ive lesions of 
the anal canal may be eva lua ted sat isfactori ly 
by inspect ion and inquir ies m a d e regard ing the 
passage of m e c o n i u m . 

Axil lary t e m p e r a t u r e m e a s u r e m e n t , if p rop -
erly t a k e n , cor re la tes well with rectal t e m p e r a -
tu re m e a s u r e m e n t , even in p r e t e r m infan ts with 
sparse s u b c u t a n e o u s fat [4]. In add i t i on , it is 
s imple , easily accessible , m o r e hygienic a n d , 
m o r e impor tan t ly , sa fe r t o do . 

T h u s , for rou t ine examina t ion in the new-
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