
Temperature Measurement and Accuracy
Accuracy of any type of thermometer is 
based on the ability of the device to provide 
a reading or value that is congruent with the 
actual temperature of the patient throughout 
the entire human temperature range (normal 
to febrile). However, clinicians would agree 
that, more critically, an accurate thermometer 
needs to be able to detect the early onset of 
fever and then be able to correctly trend any 
changes (escalation/reduction) over time. 
Accuracy is particularly important for patients 
with a developing or compromised immune 
system (infants, children, elderly, oncology, 
etc.) where the risk of infection is higher than 
normal. Within the human “fever range” it is 
critical that an accurate device eliminate the 
number of false negative readings (i.e. - calling 
a real fever a – “no fever”) to avoid missing a 
condition that demands clinical intervention. 
These false negative scenarios, if undetected, 
can have very serious consequences for the 
patient. 

Types of Thermometers
Electronic Thermistor Thermometers—
Provide temperature readings at multiple 
body sites (oral, rectal and axillary) in a 
fast-predictive or monitoring mode. Oral use 
predominates, and this site has been shown 
to positively correlate with changes in core 
body temperature. Rectal is commonly used 
with infants (with a strong correlation to core 
temperature), but rectal temperature has been 
demonstrated to have weak (lagging) correla-
tion to core temperature in adult patients. 

Tympanic Thermometers—Direct tem-
perature measurement (usually averaged 
over several readings) of the infrared (IR) 
energy emitted by the tympanic membrane/
canal. IR readings also positively correlate to 
changes in core body temperature, and recent 
enhancements to thermometer design (pre-
heated tip, thermal isolation of the IR sensor) 
make these devices highly accurate.

Temporal Artery (T.A.) Thermometers—
Direct temperature measurement (usually aver-
aged over several readings) of the infra-red ener-
gy emitted by the skin (forehead/ behind the ear 
lobe). Device theory is that this site accurately 
provides access to the temporal artery which 
should correlate to core temperature.

Temporal Artery Thermometry
Recent findings in published academic papers

Peer Reported Clinical Challenges of 
Temporal Thermometry

T.A. Thermometers do not accurately measure fever in 
infants and children

•	 	34%	of	all	cases	of	rectal	fever	and	6%	of	cases	of	high-grade	rectal	fever	 
were	missed	by	the	T.A.	thermometer1 

•	 	Overall,	using	the	T.A.	thermometer	as	a	screening	tool	to	detect	rectal	fever	
of	greater	than	100.9°	F	(38.3°	C)	the	probability	of	being	correct	(positive	
predictive	value)	is	46%,	worse	than	a	coin	toss2 

•	 	“Our	study	demonstrates	clinically	inadequate	agreement	between	
temperatures	taken	rectally	versus	by	the	T.A.	thermometer	…Consequently,	 
it	would	be	inappropriate	for	this	device	to	replace	the	rectal	thermometer.”2 

 

Poor to negative correlation between the T.A.  
thermometer and a reference site temperature in  
patients with fever (febrile)

•	 	In	a	clinical	study	subjects	were	exposed	to	mild	passive	heat	stress	to	 
elevate	core	temperature,	while	the	subjects’	internal	temperature	increased,	
the	temporal	scanner	measured	a	decrease	in	temperature.	The	thermometer	
detected	a	0.4°	F	(0.2°	C)	decrease	compared	to	a	1.3°	F	(0.7°	C)	increase	in	
intestinal	temperature.	

•	 	Overall	when	using	the	temporal	artery	as	a	screening	tool	to	detect	a	rectal	
fever	greater	than	100.4°	F	(40°	C),	the	positive	predictive	value	(ability	to	
detect	fever)	is	only	58%.2 

•	 	In	adults,	there	is	poor	correlation	between	temperatures	measured	with	the	
T.A.	thermometer	and	pulmonary	artery	measurement.4

Lack of evidence of clinical efficacy for the T.A. thermometer

•	 	“[A	Temporal	Artery	Thermometer]	cannot	be	recommended	for	 
in-hospital	use	in	young	infants	when	treatment	decisions	may	be	based	 
on	temperature	alone.”5 

•	 	“We	are	thus	forced	to	conclude	that	the	[TA	Thermometer]	is	insufficiently	
accurate	for	clinical	use	in	both	adults	and	children	.	.	.”4 
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Features/Benefits Welch Allyn  
SureTemp® Plus

Welch Allyn 
ThermoScan® PRO 4000

Standard Forehead 
Thermometer

Can be used in °C or °F X X X

Easy-to-read LCD display X X X

Accuracy unaffected by  
bandages, abrasions, burns,  
bangs, perspiration  

X X

Multisite use X

Probe cover eliminates cross con-
tamination X X optional

Probe cover keeps  
sensor/electronics clean X X

*even when covered with  
a probe cover, the sensor is 
exposed and can become  

dirty leading to inaccuracy

Preheated probe tip minimizes  
cool-down effect X X

Anti-theft alarm X X

Last temperature recall X X

Probe cover eject button  
for quick, easy removal of  
probe covers

X X

ExacTemp™ technology  
indicates the probe has been 
positioned in a stable way, 
avoiding inaccurate measurements 
caused by handling errors

X
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Comparison of Welch Allyn  
Thermometers to a Typical Temporal Artery Thermometer
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