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The presence of fever in children and ne-
onates affects the decision of both parents 
and clinicians [1]. Parents may get wor-
ried and take vigorous steps to lower their 
child’s temperature before and after seeking 
medical advice [1,2]. Clinicians, on the oth-
er hand, may carry out unnecessary investi-
gations, interventions, and depending on the 
age of the patient and his/her temperature, 
may admit the child to hospital [1,3] or just 
send him/her home with or without antibiot-
ics. Usually the cut-off point, especially in 
children below 6 months, is 38.3 °C [4,5].

Measuring temperature in children can 
be difficult, especially when they are unco-
operative or restless [1]. Measuring rectal 
temperature is frequently preferred over 
other ways but may be unacceptable to older 
children and their parents [1,6]. The axilla is 
a safe and accessible site but concerns have 
been raised about its accuracy [1,7,8] and its 
correlation with core temperature [9,10].

The objectives of this study were to 
evaluate the agreement between temperature 
measured at the axilla and that measured in 
the rectum in children and young people, us-
ing a conventional glass mercury thermom-
eter, to find if there is a direct mathematical 
relationship between axillary and rectal 
temperature, and to determine the optimum 
time for insertion of the thermometer.



Our study was carried out at Queen Alia 
Military Hospital in Amman over a period 
of 1 year (June 2001–May 2002). It in-
cluded 216 patients from birth to 14 years 
of age consecutively selected from chil-
dren presenting with history of fever to the 
children’s clinic or paediatric emergency 
clinic of the hospital; 87 (40.3%) were fe-
males. Children with hypothermia (rectal 

temperature < 35 °C ) and premature babies 
(gestational age < 37 weeks) were excluded 
from the study (13 children). Consent was 
obtained from the parent(s) after explaining 
the study to them.

The patients were divided into 7 groups 
according to age as follows:

Group 1: 0–30 days (20 children; 50% 
were females).
Group 2: 31 days–3 months (19 chil-
dren; 57.9% were females).
Group 3: > 3 months–6 months (12 chil-
dren; 2.4% were females).
Group 4: > 6 months–1 year (30 chil-
dren; 23.3%% were females).
Group 5: > 1 year–3 years (60 children; 
40% were females).
Group 6: > 3 years–6 years (44 children; 
45.5% were females).
Group 7: > 6 years–14 years (31 chil-
dren; 41.9% were females).
In Queen Alia Military Hospital, rectal 

temperature is usually taken in those less 
than 3 years while axillary temperature is 
taken in children over this age. In each pa-
tient, the axillary temperature was measured 
first and then the rectal temperature before 
examination of the patient or any medi-
cal intervention. A standarized calibrated 
medical mercury thermometer was used 
and held in place for at least 5 minutes 
for each temperature measurement. The 
rectal temperature stabilization time was 
reached in less than 3 minutes, but not all 
the axillary temperatures reached a sta-
bilization by 5 minutes and we kept the 
thermometer in place for up to 9 minutes in 
those whose temperature did not stabilize; 
thus 5 minutes, was selected for practical 
reasons. The temperature was recorded 5 
times at 1 minute intervals after 2 minutes 
of insertion.
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Thermometers were calibrated before 
each measurement. The calibration was 
done using a special thermometer calibra-
tion system (ERTCO, TCS100, Dubuque, 
USA) based on a method given in NIST 
monograph 150 with total accuracy ± 
0.2 °C. All temperature measurement were 
made by one of the researchers

Statistical analysis was carried out by 
the SAS system (general linear models pro-
cedures) [11], in which analysis of variance 
and correlation coefficients of both methods 
of measurement were calculated. Also, the 
median, mean, standard deviation (SD), 
specificity and sensitivity were calculated 
for each age group.



Table 1 shows the sensitivity of the axillary 
method using the rectal method as the gold 
standard in the different age groups. While, 
the sensitivity in the neonatal group was 
87.5%, it dropped considerably in the older 
age groups.

The mean of axillary temperature was 
found to be lower than the rectal tempera-
ture as shown in Table 2. The mean and 

median temperatures of both methods of 
temperature measurement in the different 
age groups are shown in Tables 2 and 3. 
As the age increased, the mean differences 
between the 2 methods increased (Tables 2 
and 3, Figure 1).

The validity of temperature readings 
at both sites was related to the child’s age 
and the duration of contact of the child 
with the measuring device as it was noticed 
that 100% of rectal temperature readings 
stabilized at 3 minutes with a mean of 2.2 
minutes (SD 0.42), while 93% of axillary 
readings stabilized at 5 minutes and 98% at 
7 minutes with a mean of 4.4 minutes (SD 
0.84) (Table 4).

Analysis of variance showed no signifi-
cant differences due to sex while age group 
and method of measurement gave significant 
differences (P < 0.01). The correlation coef-
ficient between axillary and rectal methods 
was 0.92 (P < 0.01) for the neonatal group 
while the other values decreased as age in-
creased (Table 5). This result indicates that 
both methods of temperature measurement 
can give similar assessment of body tem-
perature at younger age but this agreement 
decreased with age. The coefficients of 
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variations for the 2 methods are presented in 
Table 6 and indicate very accurate tempera-
ture measurement during the study.



Body temperature has long been regarded 
as a vital sign of physiological integrity 
and, as such, has been assessed by numer-
ous methods across centuries [9]. It follows 
a circadian rhythm being lowest at 06:00 
[4,11]. It is used in the context of other data 
to determine both the presence of illness 
and the extent to which a patient is respond-
ing to treatment.

It is well known that the best site for 
measuring temperature is near the tempera-
ture regulating centre and this is called the 
core temperature, i.e. pulmonary artery, 
oesophagus, bladder [4,12–14], but these 
are impractical for routine use [15]. The 
closest alternative sites are body cavities 
near large vessels, e.g. oral, rectal, aural 
[9,16]. Numerous researchers have docu-
mented that rectal temperature significantly 
lags behind measured changes at other core 

sites, especially during acute temperature 
fluctuation and changes [13]. In addition, 
obtaining a rectal temperature is time-
consuming and poses the risk of perforation 
[10]. Although measurement of axillary 
temperature is easily accomplished and is 
not painful or distressing [11,12], it does not 
correlate well with core temperature [9,10].
This inaccuracy renders the axillary method 
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an unacceptable method of measurement, 
especially in critical care settings.

Determining febrile status is very im-
portant in assessment of patient’s status, 
and accurate measurement of temperature is 
required in certain clinical situations or age 
groups, for example in neutropenic patients, 
whether to start antibiotics or not [1,7,17]
depends on accurate temperature measure-
ment, and also in neonates for insuring a 
thermoneutral state.

We studied the classic mercury glass 
thermometer because it is the most widely 
used device in our country and most devel-
oping countries, because of its reasonable 
price in comparison with electronic and 
disposable chemical methods, and because 
it is the most suitable for use in hospitalized 
patients [18,19].

It is believed that rectal temperature 
can be estimated by adding 0.5 °C to the 
temperature measured at the axilla, but in 
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our study the wide range in the mean dif-
ferences suggests that this is not the case. 
This finding is consistent with the study 
of Brown et al. who concluded that adding 
a correction factor to axillary readings is 
invalid [20].

Our study indicates a consistent rela-
tionship between axillary and rectal tem-
peratures as there was a high and significant 
correlation between axillary and rectal tem-
peratures, with the highest value (0.92) in 
the case of neonates. The correlation tended 
to decrease with age. This result is in agree-
ment with Schiffman who reported a signif-
icant positive correlation between axillary 
and rectal temperatures [21]. He concluded 
that axillary temperature taking may be a 
practical method for neonatal temperature 
monitoring. With regard to the heterogene-
ity between mean differences within groups, 
our results are similar to those of Craig et al. 
[1] who found significant heterogeneity 
between mean differences; the values for 
neonates and older children were 0.17 and 

0.92 respectively. Thus axillary temperature 
in young children above neonatal age does 
not reliably reflect rectal temperature and 
should be interpreted with caution.

In our study, the temperature recorded 
at the axillary site could be almost the same 
as the rectal temperature or lower by 2.2 °C. 
The mean difference increased with in-
creasing temperature sometimes reaching 
more than 2 °C with fever above 39 °C, 
especially in children past the neonatal age. 
This is consistent with Falzon et al. with 
regards to age but the differences were 
smaller [22].

Our finding that the sensitivity of the 
axillary method for neonates was quite 
high (87.5%) while for older groups it was 
much lower is similar to that of Osinusi and 
Njinyam [23].



It can be concluded that, unlike in older 
children, axillary temperature in neonates 
correlates well with the rectal temperature 
and it is sensitive enough to detect fever. 
Thus, axillary rather than rectal temperature 
should be taken in neonates because it is 
safer and avoids the risk of rectal perfora-
tion. Rectal temperatures should be taken 
in older children especially in documenting 
low grade fever.

When axillary method is used, the ther-
mometer should be left in place for at least 
5 minutes.

There was no direct mathematical rela-
tionship between axillary and rectal tem-
perature as has long been considered.
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