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Research Questions 

1. What is the comparative clinical effectiveness of temporal artery thermometers with 
tympanic, rectal, or axillary thermometers in febrile pediatric patients two years of age 
and older and in patients younger than two years of age? 

2. What is the comparative accuracy of temporal artery, tympanic, rectal, or axilla ry 
thermometers in febrile pediatric patients two years of age and older and in patients 
younger than two years of age? 

3. What are the evidence-based guidelines associated with the use of temporal artery, 
tympanic, rectal, or axillary thermometers in febrile pediatric patients two years of age 
and older and in patients younger than two years of age? 

Key Findings 

Five non-randomized studies were identified regarding the comparative clinical 

effectiveness or the comparative accuracy of temporal artery, tympanic, rectal, or axillary 

thermometers in febrile pediatric patients two years of age and older and in patients 

younger than two years of age. Additionally, two evidence-based guidelines were identified. 

Methods 

This report makes use of a literature search developed for a previous  CADTH report. The 

original literature search was conducted in February 2016 on key resources including 

PubMed, The Cochrane Library, University of York Centre for Reviews and Dissemination 

(CRD) databases, Canadian and major international health technology agencies, as well as 

a focused Internet search. For research question 3, a methodological filter was applied to 

limit retrieval to guidelines. For all other research questions, no filters were applied to limit 

the retrieval by study type. Where possible, retrieval was limited to the human population. 

The initial search was also limited to English-language documents published between 

January 1, 2011 and February 16, 2016. For the current report, database searches were 

rerun on January 11, 2018 to capture any articles published since the initial search date. 

The search of major health technology agencies was also updated to include documents 

published since February 2016. Internet links are provided, where available .  

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 
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Table 1: Selection Criteria 

Population Febrile pediatric patients (≥2 and <2 years of age) presenting to the  emergency room, operating room, 
pediatric units or clinics (including hospital and community) 

Intervention Temporal artery thermometer 

Comparators Q1-Q2: Tympanic thermometer; 
             Rectal thermometer; 
             Axillary thermometer;  
             Other thermometers 
Q3:       No comparator  

Outcomes Q1:       Comparative clinical effectiveness  
Q2:       Accuracy (in patients ≥2 and <2 years of age) 
Q3:       Guidelines (use of all identified thermometer types in patients ≥2 and  <2 years of age) 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines 

 

Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials , non-randomized 

studies, and evidence-based guidelines.  

Five non-randomized studies were identified regarding the comparative clinical 

effectiveness or the comparative accuracy of temporal artery, tympanic, rectal, or axillary 

thermometers in febrile pediatric patients two years of age and older and in patients 

younger than two years of age. Additionally, two evidence-based guidelines were identified. 

No relevant health technology assessments, systematic reviews, meta-analyses, or 

randomized controlled trials were identified. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

Five non-randomized studies (NRS)
1-5

 were identified regarding the comparative clinical 

effectiveness or the comparative accuracy of temporal artery, tympanic, rectal, or axillary 

thermometers in febrile pediatric patients (≥2 and <2 years of age). Detailed study 

characteristics are provided in Table 2. 

Varied conclusions on the comparative clinical effectiveness or the comparative accuracy of 

temporal artery, tympanic, rectal, or axillary thermometers in febrile pediatric patients  were 

evident.
1-5

 The authors of two NRS
1,4

 concluded that rectal thermometry was the most 

reliable method of temperature assessment in pediatric patients, with one study
1
 stating it 

was superior to axillary and temporal artery thermometry and the other study
4
 suggesting it 

was more reliable than temporal artery thermometry. One NRS
2
 reported good correlation 

between temporal artery and rectal thermometry in febrile neonates. Another study
3
 

concluded that forehead skin, infrared tympanic, and rectal thermometry were found to be 

accurate in screening for fever in children; however, lower cut-off points must be used for 

temperatures obtained with forehead skin and infrared tympanic thermometers. The final 
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NRS
5
 evaluated the differences between temperatures obtained using temporal artery and 

tympanic thermometers in patients of all ages. The authors concluded that temporal artery 

thermometry was more reliable than tympanic thermometry in patients aged less than one 

year (and in patients aged 18 to 64).
5 

Two evidence-based guidelines
6-7

 were identified regarding the use of temporal artery, 

tympanic, rectal, or axillary thermometers in febrile pediatric patients. The guideline by 

Mahajan et al.
6
 suggests that rectal thermometry is the most accurate for assessing core 

body temperature in young children. This guideline
6
 also states that temporal artery or 

tympanic membrane thermometers can be used for quick temperature assessment 

provided the clinician is aware of the limitations of these methods. The second guideline
7
 

was published in 2013 by the National Institute for Health and Care Excellence (NICE). This 

guideline
7
 recommends that axillary thermometry be used for the assessment of fever in 

infants under the age of four weeks. For children between the ages of four weeks and five 

years, the guideline recommends temperature assessment with either an electronic 

thermometer in the axilla, a chemical dot thermometer in the axilla, or an infra -red tympanic 

thermometer. Finally, the guideline
7
 states that forehead chemical thermometers are 

unreliable and should not be used by clinicians. 

Table 2:  Summary of Included Studies on the Comparative Clinical Effectiveness or the 
Comparative Accuracy of Temporal Artery, Tympanic, Rectal, or Axillary Thermometers in 

Febrile Pediatric Patients 

First Author, 

Year 

Study 

Characteristics 
Interventions Comparators Outcomes Author’s Conclusions 

Non-Randomized Studies (Pediatric Population) 

Forrest, 2017
1 

 Prospective 
study 

 Children (0-36 
months) 
presenting to the 
ED 

 N=NR 

 Temporal 
artery 
thermometry 

 Axillary 
thermometry 

 

 Rectal 
thermometry 

 Sensitivity 

 Specificity 
 NPV 

 PPV 

 The sensitivities of axillary 
and temporal artery 
thermometry in detecting 
rectal fever were 11.5% and 
61.5%, respectively 

 The study findings do not 
support the use of temporal 
or axillary thermometry to 
replace rectal thermometry 

 There may be some 
instances where temporal 
thermometry is suitable 

Goswami, 
2017

2 
 Cross sectional 

observational 
study 

 Febrile and 
hypothermic 
neonates 

 N=210 

 Temporal 
artery 
thermometry 

 Axillary 
thermometry 

 Rectal 
thermometry 

 Temperature 

 Sensitivity 

 Mean temporal artery 
temperature showed a good 
correlation with rectal 
temperature in febrile 
neonates 

 Although the results 
indicated temporal 
thermometry was effective, 
the authors suggested that 
further studies are required 
before replacing rectal 
thermometry with temporal 
artery thermometry in this 
population 
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First Author, 
Year 

Study 
Characteristics 

Interventions Comparators Outcomes Author’s Conclusions 

Chatproedprai, 
2016

3 
 Prospective 

study 

 Children (≤2 
years) 
complaining of 
fever 

 N=312 

 Forehead skin 
thermometry 

 Infrared 
tympanic 
thermometry 

 Rectal 
thermometry 

 Mean body 
temperature 

 Mean body temperatures 
measured by forehead skin 
thermometry and infrared 
tympanic thermometry were 
lower than those measured 
with rectal thermometry, with 
a difference of 1.04°C and 
1.03°C, respectively 

 Both forehead skin and 
infrared tympanic 
thermometry were effective 
in assessing children, 
however, the cut-off points 
to detect fever should be 
lowered to 37.0°C 

Non-Randomized Studies (Mixed Population) 

Brosinski, 
2018

4 
 Prospective 

study 

 Febrile and 
afebrile pediatric 
(≤3 years) and 
geriatric patients 
(≤65 years) 

 N=NR 

 Temporal 
artery 
thermometry 

 Rectal 
thermometry 

 Temperature  Unadjusted temporal artery 
temperature did not provide 
reliable temperatures 
measurements 

 Adjusted temporal artery 
temperature readings were 
too divergent from rectal 
temperature readings to be 
used in pediatric populations 

Yang, 2016
5 

 Prospective 
study 

 Patients (all 
ages) 
presenting to 
the ED 

 N=710 

 Temporal 
artery 
thermometry 

 Tympanic 
thermometry 

 Temperature  Temperature readings 
obtained from the temporal 
artery were more reliable 
than tympanic temperature 
in patients aged less than 
one year (and in patients 
aged 18 to 64) 

 Several parameters to 
consider in order to adjust 
temperature readings (for 
both temporal artery and 
tympanic thermometry) were 
discussed 

ED = emergency  department; NPV = negativ e predictiv e v alue; NR = not reported; PPV = positiv e predictiv e v alue. 
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Randomized Controlled Trials 

No literature identified. 

Non-Randomized Studies 
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