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Abstract:  Background: Fever is a 
very common presenting complaint 
in children and is of great diagnos-
tic importance. The presence of 
fever in a child which is often deter-
mined by tactile assessment is a 
major source of concern to caregiv-
ers necessitating either the use of 
medications and /or hospital visita-
tion.  
Objective: To test the reliability of 
tactile assessment of fever by moth-
ers and to ascertain if palpation of a 
single site or multiple sites affects 
the accuracy. 
Method: The study was conducted 
at the University of Benin Teaching 
Hospital, Benin City between July 
and September 2009 and involved 
359 children aged six months to 
five years. Each child had a tactile 
assessment of fever by the mother 
after which the patient's axillary 
temperature was measured and 
documented. 
Results: One hundred and forty-five 

 mothers (40.4%) palpated multiple 
sites while 214 mothers (59.6%) 
palpated a single site.  
Of those that palpated a single site, 
the head was the most frequently 
used site (31%) while the groin was 
the least used site (0.5%). The sen-
sitivity, specificity, positive predic-
tive value and negative predictive 
value of mother's perception of fe-
ver using a single site were 89.2%, 
64.3%, 56.9% and 91.8% respec-
tively while for mothers who used 
multiple sites were 89.4%, 55.7%, 
62.8% and 86.3% respectively. No 
significant difference was found 
when the values were compared. 
Conclusion: Tactile assessment is 
still a relevant tool in the determi-
nation of the presence of fever in 
children. The use of one or more 
anatomical sites does not affect its 
accuracy. 
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Introduction 
 
Fever is a very common complaint in paediatric prac-
tice1, and it is of great diagnostic importance for paedia-
tricians in developing countries where infectious dis-
eases such as malaria and pneumonia are very preva-
lent2. Many caregivers realize the importance of fever as 
a symptom and make attempts to seek medical atten-
tion3. However, because of the relatively low level of 
literacy and financial capacity for reliable personal ther-
mometers, the use of the thermometer for objective de-
termination of fever is often restricted to the health care 
facilities4.  
 
As a result, the initial diagnosis of fever in a child is 
often based almost entirely on the assessment by the 
mother, often by touch. In some cases, maternal report 
of fever in their wards cannot be confirmed because of 
either a prior use of antipyretic before arrival in the 
health facility or intermittent nature of the fever5. If the 
subjective impression of the mother is erroneous, there 

may be inappropriate investigation and exposure to 
drugs with the attendant side effects. 
 
Findings of some cross-sectional studies evaluating sub-
jective touch and objective thermometry have suggested 
that tactile assessment has the tendency to either overes-
timate or underestimate the presence of fever.5-7  In those 
studies however, there were obvious differences in the 
study design and parameters assessed; such as the cut-
off value for fever and the site of temperature measure-
ment (rectal versus axillary). In addition, studies that 
evaluated the accuracy of palpation for fever by health-
care personnel reported an underestimation of the pres-
ence of fever 6 while those comparing maternal touch 
with thermometer reported overestimation of fever4.  In 
a recent study in Northern Nigeria, the sensitivity and 
specificity of tactile assessment of fever by mothers 
were 96.3% and 43.2% respectively8 while a study in 
Ibadan reported sensitivity and specificity, of 95% and 
23% respectively9. In addition, it was also reported that 
the head and the neck were the most frequently used 



sites for assessment of fever4. However, no comparisons 
were made regarding the accuracy if any between the 
use of one or more parts of the body. It has been re-
ported that palpating the abdomen or neck more accu-
rately identify the presence of fever whereas, the fore-
head or face are better for identifying absence of fever10. 
Therefore it is being suggested that the palpation of mul-
tiple sites may enhance the diagnostic capability of ma-
ternal touch in the detection of fever.10 The current study 
therefore seeks to ascertain if palpating a single site or 
multiple sites affects its accuracy. 
 
 
 
 
Patients and Methods 
 
The study was a cross-sectional one carried out at the 
Children Emergency Room (CHER) of the University of 
Benin Teaching Hospital (UBTH), Benin City between 
July and September 2009. 
Subjects consisted of children aged six months to five 
years presenting to CHER with various complaints. 
Those whose mothers had used a thermometer at home 
or had given an antipyretic in the preceding six hours 
prior to presentation in CHER were excluded to avoid 
bias. 
 
Each mother was interviewed using a structured ques-
tionnaire in which the socio-demographic characteristics 
as well as her usual method of fever determination were 
obtained. We also sought to know if the mothers had 
functional thermometers. The mothers were asked to 
palpate their children to ascertain whether they were 
febrile. The site(s) of palpation were noted. The palpa-
tion was either on a single site or on multiple sites. 
Thereafter, the patient's axillary temperature was meas-
ured and documented. Fever was defined as axillary 
temperature of ≥37.5oC according to the World Health 
Organization expert study group11.  
 
Ethical approval was obtained from the Ethics Commit-
tee of UBTH and written informed consent was obtained 
from mothers of subjects.   
                  
Data was entered and analysed using SPSS 16.0 to de-
termine the sensitivity, specificity, positive predictive 
value (PPV) and negative predictive value (NPV) of 
mothers' impression of fever.  The sensitivity, specific-
ity, PPV and NPV of a single site palpation was also 
compared with that of multiple sites using a McNemar 
test and p-value of less than 0.05 (<0.05) was considered 
statistically significant. 
 
 
 
 
Results 
 
Of the 511 children whose mothers gave consent to par-
ticipate in the study, 131 had taken antipyretics within 
six hours prior to presentation while 21 already had their 

temperature confirmed by thermometry before presenta-
tion. Thus, a total of 359 children were enrolled for the 
study. All the children were brought by their mothers. 
Of these, 213 (59.3%) were males while 146 (40.7%) 
were females giving a M: F ratio of 1.5:1. The mean age 
was 18.9 ± 1.4 months with median age being 15 
months.  
 
One hundred and forty-five mothers (40.4%) palpated 
multiple sites while 214 mothers (59.6%) palpated a 
single site. Of those that palpated a single site, the fore-
head was the most (31%) palpated site while the least 
palpated was the groin (0.5%) Table 1 
 
Table 1: Predictive indices of palpation at different sites 
for fever 

Sens =  Sensitivity  
Spec = Specificity 
PPV = Positive Predictive Value 
NPV = Negative Predictive Value 
 
Of the 145 children whose mothers palpated multiple 
sites, fever was deemed present in 94 (64.8%) by mater-
nal palpation, but only 66 (45.5%) had fever when tem-
perature was confirmed using a thermometer. In the 
same vein, the mothers affirmed the absence of fever in 
51 (35.2%) of the children but 79 (54.5%) were actually 
afebrile when temperature was confirmed by thermome-
tery.  The sensitivity and specificity of mother's determi-
nation of fever by palpation were 89.4% and 55.7% re-
spectively.  The positive predictive value was 62.8%, 
and a negative predictive value of 86.3% (Table 2).  
 
Table 2: Mother's Determination of Fever by Palpation 

Sites of palpation    Fever by Palpation        Fever by Thermometry 
                           Present  Present     Sens.     Spec.    PPV     NPV    
                  
Forehead                35          25         96.0      75.6      70.6      96.6 
Neck                      30          18          83.3      63.4      50.0      89.7 
Abdomen              34          23         82.6      58.3       55.9      84.0 
Chest                      12           6         100        40          50         100 
Extremities            4            2          50          70          25         87.5 
Groin                     1             0                                  
Total                   116       74 

                      
                        Fever present     Fever absent     Total 
                               by                       by 
                         thermometer      thermometer    
                            n (%)                n (%)                   n (%) 
 
Fever present  
by palpation n(%)   59 (41%)          35 (24%)        94 (65%) 
Fever absent  
by palpation n(%)       7 (5%)          44 (30%)        51 (35%) 
  
Total n(%)              66 (46%)         79 (54%)      145 (100%) 
 
Sensitivity 59/66 × 100 = 89.4%  
Specificity 44/79 × 100 = 55.7% 
Positive predictive value (PPV) 59/94 × 100 = 62.8% 
Negative predictive value (NPV) 44/51 × 100 = 86.3% 
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of Multiple Sites Compared with Thermometry 
Among the 214 children whose mothers palpated a sin-
gle site to detect fever, the mothers affirmed the pres-
ence of fever in 116 (54.2%) but only 74 (34.6%) had 
fever by thermometry. In contrast, the mothers  affirmed 
the absence of fever in 98 (45.8%) children while 140 
(65.4%) were non-febrile by thermometry, giving a sen-
sitivity of 89.2%, specificity of 64.3%, positive predic-
tive value of 56.9%, and a negative predictive value of 
91.8% (Table 3).  
 
Table 3: Mother's Determination of Fever by Palpation 
of a Single Site Compared with Thermometry 
 
 
 
 

 
Sensitivity 66/74 ×100 = 89.2% 
Specificity 90/140 ×100 = 64.3% 
Positive Predictive Value (PPV) 66/116 ×100 = 56.9% 
Negative Predictive Value (NPV) 90/98 ×100 =91.8%      
 
Comparison of the sensitivity, specificity, PPV and NPV 
of a single site palpation with that of multiplesites palpa-
tion showed no significant difference between the corre-
sponding parameters (Sensitivity: x2 = 0.0015, p=0.97; 
Specificity:  x2 = 1.5689, p=0.21; PPV: x2 =0.7424, 
p=0.39; NPV:  x2 = 1.1462, p=0.28) 
  
The usual method of fever determination was palpation 
by 328 (91.4%) mothers, thermometer by 25 (7%) moth-
ers and six (1.6%) mothers used both palpation and ther-
mometry. Fifty seven (15.9%) of the mothers owned 
thermometers but thirty one make use of them. The re-
sults also show that 272 (75.8%) of the mothers who use 
palpation for fever determination felt it was very reli-
able, 28 (7.8%) said it was not reliable while another 28 
(7.8%) did not know if it was a reliable method or not. 
However, all those who use thermometer felt thermome-
try was a very reliable method of fever determination 
 
 
 
Discussion 
 
Identification of fever in children by palpation is still a 
very common practice among mothers and care givers. It 
is usually the first method used to check for the presence 
or absence of fever in a child suspected to be sick. This 
was clearly shown in the current study where 91.4% of 
the mothers relied on the practice for fever determina-
tion. The reason for choosing this method may be due to 
the ease with which palpation can be performed and 
interpreted as well as the perception by more than three 
quarters of the mothers that it is very reliable method.  
In most cases, medications such as antipyretics and anti-

malarials are commenced on the basis of mother's per-
ception of the presence of fever. This was also seen in 
this study going by the high number of mother-child 
pairs excluded from the study because of prior use of 
antipyretic.  
 
The current study demonstrated that the sensitivity and 
specificity of maternal assessment of fever by palpation 
of a single site was not significantly different from that 
by mothers who used multiple sites (p=0.97 and 
p=0.21). The percentage of children misjudged by moth-
ers was similar for both single and multiple site palpa-
tion. Single site palpation incorrectly adjudged 19.6% of 
the children as febrile while multiple site palpation in-
correctly adjudged 19.3% of the children as febrile. The 
89.2% sensitivity of maternal tactile assessment using a 
single site is similar to those reported by Ernst and Phil-
lip7 (90.0%), Wammanda et al8 (96.3%) ; Akinbami et 
al9 ( 94.6%) and Nwanyanwu et al12 (97.3%). However, 
the palpation of multiple sites for fever determination 
did not improve the sensitivity.  
 
This is in contrast to an earlier report by Singh and 
Sood10  that palpation of multiple sites improves sensi-
tivity to 100%.  The reason for the difference in finding 
when compared to our study could be because only a 
small population of the mothers [(12) (10.3%)] used 
multiple sites in their study, as against 145 (40.4%) in 
the present study. 
 
The current study has also demonstrated that the ability 
of the mother to correctly identify non- febrile children 
among those without fever was not significantly en-
hanced by the palpation of a single or multiple anatomi-
cal sites. The specificity of single site palpation of 
64.3% is higher than reports from studies by Wam-
manda et al8 (43.2%), Akinbami et al9 (23%) and Nwan-
yanwu et al12 (19.2%). However, the specificity of mul-
tiple sites palpation of 55% in the present study is lower 
than the 92% reported by Singhi and Sood.10 The reason 
for the differences in finding could be as a result of 
methodological variations.  For instance, the cut-off 
value of fever was variable, as well as site of tempera-
ture measurement. While axillary temperature of 
≥37.5oC defined fever in the present study, Akinbami et 
al9 and Nwanyanwu12 used rectal temperature of 38oC 
while Wammanda et al8 used axillary temperature of 
≥37.2 oC.  
  
The negative predictive values for single and multiple 
sites in this study were 91.8% and 86.3% respectively. 
The difference is similar to that obtained by Wammanda 
et al (86.4%)8 and Nwanyanwu et al (92.5%)12 but are 
much higher than the 73% obtained by Akinbami et al9. 
The NPV in this study which implies the likelihood of a 
child adjudged to be afebrile by the mother to be truly 
afebrile is an important parameter. The implication is 
that if a mother says the child does not have fever, her 
history is most likely reliable. 
 
The predictive value of positive test in the present study 
which implies the ability of a mother to detect fever by 
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                         Fever present by Fever absent by   Total 
                           thermometer       thermometer 
                                n(%)                     n(%)               n(%) 
 
Fever present by    66(30.8%)       50(23.4%)     116(54.2%) 
palpation 
Fever absent by        8(3.7%)         90(42.1%)       98(45.8%) 
palpation 
Total                       74 (34.5%)    140(65.5%)      214(100%) 



palpation when a child was truly febrile is 56.9% using a 
single anatomical site. This is remarkably lower than 
76% reported by Wammanda et al8  and 66% reported by 
Akinbami et al9  The use of multiple sites, however, only 
marginally improved the PPV to 62.8%. The PPV as 
reported by Wammanda et al8 could have been influ-
enced by the prevalence of fever in their study sample 
given that only children with fever as part of their com-
plaints were enrolled. However, based on our finding, it 
may be necessary, where possible, to always confirm 
maternal report of fever by a more objective measure-
ment. 
 
The current study has shown the forehead to be the most 
used site for tactile assessment of fever followed by the 
neck and abdomen. About a third of the mothers in this 
study who palpated a single site for fever determination 
used the forehead. This, therefore, corroborates reports 
of previous studies which also found the head and neck 
to be the commonest anatomical sites used for tactile 
assessment of fever4. Again, given its high sensitivity 
and NPV, the forehead is probably the most reliable site 
for tactile assessment to exclude fever when the child is 
truly afebrile.  However, the number of mothers who 
used only the forehead was rather small compared to the 
number of mothers studied. Therefore, an enlarged study 
set out to compare the sensitivity, specificity, PPV and 
NPV of the different anatomical sites for tactile assess-
ment of fever may be required to make any recommen-
dation. The act of raising a child's dress to palpate may 
have contributed to its low sensitivity. This is because 
the part of the body covered by clothing will likely feel 
warm to touch such that there is a high tendency to over 
diagnose fever in this group of children. 

Conclusion 
 
tactile assessment of fever in children by their mothers 
is still an essential screening tool to determine the pres-
ence or absence of fever. The use of one or more ana-
tomical sites did not significantly affect the sensitivity, 
specificity, positive predictive value and the negative 
predictive value of this type of temperature determina-
tion. The head which receives large amount of the blood 
may serve as a good site to assess the body temperature 
by touch. The use of the abdomen, though a common 
site was not as sensitive. In spite of the observed limita-
tions of this method of fever determination, a mother's 
complaint of fever in a child must not be discounte-
nanced. 
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