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Abstract

Background Non-invasive temporal artery thermometers (TATs) and non-contact infrared thermometers (NCITs)

are increasingly used in community settings to measure body temperature. Existing research predominantly focuses
on pediatric populations, yet the accuracy and precision of TATs and NCITs for fever screening across age groups
remain unclear. This study aims to assess age-related differences in the diagnostic accuracy of TATs and NCITs for fever
detection.

Methods A systematic review and meta-analysis were conducted, sourcing data from PubMed, MEDLINE, CINAHL,
EMBASE, Cochrane Library, ProQuest, and Web of Science. Prospective studies comparing TATs and NCITs against body
temperature measurement methods were included. Two independent researchers extracted data, and study quality
was assessed with the QUADAS-2 tool. Pooled estimates of sensitivity, specificity, and the hierarchical summary area
under the receiver operating characteristic (ROC) curves were calculated using STATA version 17.

Results This meta-analysis included 34 studies with 28,996 participants, of whom 5,358 were febrile. For TATs, 22
studies with 9,894 readings yielded a pooled sensitivity of 0.59 (95% Cl: 0.40-0.76) and specificity of 0.91 (95% Cl:
0.83-0.96). Sensitivity was higher at fever thresholds >38 °C (0.71, 95% Cl: 0.60-0.80), and higher in children (0.77, 95%
Cl: 0.66-0.85) than in adults (0.48, 95% Cl: 0.30-0.67). Similar sensitivities were observed between rectal and other
standards (0.70, 95% Cl: 0.59-0.80 vs. 0.70, 95% Cl: 0.41-0.89). For NCITs, 16 studies with 14,234 readings yielded

a pooled sensitivity of 0.70 (95% Cl: 0.54-0.82) and specificity of 0.94 (95% Cl: 0.90-0.97). Sensitivity improved at fever
thresholds > 38 °C (from 0.70 to 0.75, 95% Cl: 0.55-0.88) and was higher in children compared to the overall estimate
(0.79 vs.0.70, 95% Cl: 0.62-0.90). Comparable sensitivities were noted between axillary and other standards (0.73, 95%
Cl:0.30-0.94 vs. 0.75, 95% Cl: 0.49-0.90).
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Conclusions TATs and NCITs show variable diagnostic accuracy across age groups, with higher sensitivity in children
and at elevated fever thresholds. This variability underscores the importance of age-specific use of these thermom-
eters and highlights the need for further research to optimize diagnostic performance across populations.

Keywords Temporal artery thermometers, Non-contact infrared thermometers, Diagnostic accuracy, Sensitivity,

Specificity

Introduction

Fever is a critical clinical indicator of infection, mak-
ing accurate body temperature measurement essential
for early diagnosis and effective treatment monitoring
[1]. Ensuring precise temperature readings that closely
reflect core body temperature is challenging, especially
during outbreaks of infectious diseases where rapid,
non-invasive methods are paramount [2].

Temporal Artery Thermometers (TATs) and Non-
Contact Infrared Thermometers (NCITs) are non-
invasive tools designed to detect fever swiftly, which is
particularly valuable in various clinical settings. TATs
function by scanning the temporal artery, offering ease
of use and proximity to core temperature measure-
ments. NCITs provide contactless measurements, which
is advantageous for reducing the risk of cross-infection
[3, 4]. Despite these practical benefits, the accuracy
of these devices is influenced by factors such as age of
the patient, measurement site, and external conditions,
resulting in conflicting evaluations of their diagnostic
reliability across different patient demographics [5, 6].

While existing research largely centers on pediat-
ric populations, the diagnostic accuracy of TATs and
NCITs in adults remains insufficiently explored. Some
studies indicate that TATs align closely with core tem-
perature, whereas others warn of potential inaccuracies
in febrile patients [7, 8]. Similarly, NCITs, commonly
used in community and clinical settings, have shown
variable sensitivity rates in adults, raising concerns
about their reliability across various age groups [9, 10].
These inconsistencies highlight the necessity of age-
specific evaluations to determine the diagnostic perfor-
mance of these thermometers effectively.

This systematic review and meta-analysis aims to
assess the diagnostic accuracy of TATs and NCITs
across different age groups. The primary objective is to
determine the impact of age on the comparative diag-
nostic performance of these thermometers for fever
detection, providing crucial insights into their clinical
utility across diverse age demographics.

Methods

Design

This systematic review was conducted in accordance
with the methodological standards outlined in the

Cochrane Handbook for Systematic Reviews of Diagnos-
tic Test Accuracy [11]. The review follows the Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
yses of Diagnostic Test Accuracy Studies (PRISMA-
DTA) guidelines [12] as specified in the PRISMA-DTA
checklist. The study protocol was registered with the
International Prospective Register of Systematic Reviews
(PROSPERO, registration number CRD 42022363943).

Database search

We conducted a comprehensive search of relevant data-
bases to identify eligible articles published between Jan-
uary 2000 and October 2022. The databases searched
included PubMed, MEDLINE, CINAHL, EMBASE,
Cochrane Library, ProQuest, and Web of Science.

Search strategy
The search strategy was developed using a combina-
tion of relevant keywords and filters. Key search terms
included “temporal artery temperature,” “non-contact
infrared thermometers,” “fever; “temperature,” and age-
specific terms such as “adult,” “children,” and “elderly”
The full search strategy, including all specific combina-
tions, is available in the Supplementary Materials.

The search results were managed using Endnote 21
bibliographic software. After removing duplicates, the
full texts of all potentially relevant articles were retrieved

and reviewed to ensure they met the inclusion criteria.

Study eligibility
We included studies measuring body temperature with
TATs or NCITs, considered as the index tests. These
were compared to reference standards for body tempera-
ture measurement, which included rectal thermometry
(widely regarded as the clinical gold standard), as well as
tympanic, oral, and axillary thermometers. The reference
standard varied by study design and population, with
measurements conducted in hospital settings or commu-
nity out-patient clinics. We included prospective diag-
nostic accuracy studies, randomized controlled trials,
controlled clinical trials, and observational studies.
Studies lacking explicit statistical values for sensitivity
and specificity, not reporting the number of participants
or the incidence of fever, and studies not published in
English or Chinese were excluded.
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Study selection

Two independent reviewers (SHL and KCL) conducted
an initial screening of titles and abstracts to assess the
potential eligibility of identified studies. Any discrep-
ancies in the selection process were resolved through
discussion, and in cases where consensus could not be
reached, a third reviewer (YPL) was consulted to make
the final decision. Subsequently, the full texts of all
potentially relevant studies were meticulously reviewed
to determine their eligibility for inclusion in the analysis.
The quality of the included studies was independently
assessed by the two primary reviewers (SHL and KCL)
using predefined criteria.

Data extraction and qualitative synthesis

Data extraction was independently carried out by two
reviewers (SHL and KCL). The following information
was systematically extracted from each study: 1. Study
details: Author(s) and year of publication. 2. Participant
demographics: Age of participants, study site, total num-
ber of participants, and the number of individuals with
confirmed fever cases. 3. Index test: Thermometer brand
and model, as well as the site of temperature measure-
ment. 4. Reference standard: Thermometer brand and
model, measurement site, and the defined fever thresh-
old used in the study. 5. Diagnostic accuracy measures:
Studies were identified as diagnostic accuracy studies if
they reported key metrics, including sensitivity (the pro-
portion of febrile individuals correctly identified as hav-
ing a fever) and specificity (the proportion of non-febrile
individuals correctly identified as not having a fever) [13].

Methodological quality of included studies

The methodological quality of each included study was
evaluated using the Quality Assessment of Diagnos-
tic Accuracy Studies-2 (QUADAS-2) tool [14], which
assesses studies across four key domains: patient selec-
tion, index test, reference standard, and flow and timing.
Any disagreements between the two primary reviewers
(SHL and KCL) regarding the quality assessments were
discussed, and a consensus was reached through the
involvement of a third reviewer when necessary (YPL).

Statistical analysis

Statistical analysis involved extracting or calculating
data for 2x2 contingency tables (true positives, false
negatives, false positives, and true negatives) from indi-
vidual studies (see Supplementary Tables 1 and 2). Any
ambiguities or missing data were clarified by directly
contacting the authors of the respective studies. Heter-
ogeneity was assessed by visually inspecting the width
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of the Summary Receiver Operating Characteristics
(HSROC) curve and the prediction region. A wider
HSROC curve is indicative of the presence of substan-
tial heterogeneity [11]. Publication bias was assessed
using Deeks’ funnel plot asymmetry test, conducted in
STATA (version 17, Stata Corp, College Station, TX,
USA) through the midas module. Sensitivity analyses
were performed to explore the impact of variables such
as patient age, fever threshold, and type of reference
standard on diagnostic outcomes.

Results

Search outcome

A total of 1,315 potentially relevant citations were iden-
tified, of which 34 met the inclusion criteria and were
included in both qualitative and quantitative synthesis
(Fig. 1). The literature search and study selection pro-
cess are illustrated in a PRISMA diagram [47].

Characteristics of included studies
1. TATs

A total of 22 studies included in the qualitative syn-
thesis were published between 2002 and 2022, span-
ning 15 countries. The majority of these studies were
conducted in the United States (n=11) [15-18, 22, 23,
26, 27, 29, 31, 48], followed by Canada [21], Australia
[20], the United Kingdom [19], Denmark [30, 32], Tur-
key [33], Germany [24], Belgium [8], and Nigeria [25,
46].

Most of these studies reported on one index test
device (per study) except in one study [23], where three
devices were compared. A total of five devices were
investigated, namely Exergen [8, 15, 18, 19, 21, 22, 24—
30], SensorTouch [16], TAT-5000 [33, 46, 48], Beurer
FT 60 infrared forehead thermometer digital contact
forehead thermometer, and the Chicco Thermo Touch
Plus-contact forehead thermometer [23].

Most of these studies reported on one reference
standard device per study. However, in three stud-
ies [16, 31, 48], two devices were compared. The most
common reference standard was rectal temperature
(n=19) [8, 15, 17, 18, 22, 24-32, 48], followed by oral
temperature (n=7) [19, 23, 31, 34, 48], bladder temper-
ature (n=3) [16, 20, 21], axillary temperature (n=1),
and pulmonary artery temperature catheter (n=1) [16].

Most of the studies reported on one defined fever
threshold per study, except in one study [16], where
three thresholds were compared, and one [18], where
two thresholds were compared. The defined fever thresh-
old range was 37.6-39 °C, with 38 °C being the most
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common (n=21) [8, 15, 17, 18, 22, 23, 25-32, 34, 48], fol-
lowed by 37.8 °C (n=3) [16, 20], 38.5 °C (n=2) [15, 18],
39 °C (n=1) [15] 38.3 °C (n=1) [21], 37.6 °C (n=1) [19],
and 37.9 °C (n=1) [24].

Most study settings were in the emergency room
(n=10) [17, 22, 24, 27, 29, 31, 32, 48], followed by pediat-
ric clinics (n=7) [8, 15, 19, 25, 26, 28, 30], intensive care
units (n=3) [18, 20, 21], operating room (n=2) [16, 20],
and hospitals (n=1) [23]. Only one study [22] reported
the ambient temperature.

A total of 9,894 readings from 6,919 patients were
obtained in these 22 studies. The age groups of most
research subjects represented children (n=14) [8, 15-19,
21, 22, 25, 26, 28-30, 48] (age range: 4 days—18 years),
followed by adults (n=7) [16, 20, 24, 27, 29, 31, 32, 46].
There were three age groups that included both chil-
dren and adults (n=3) [16, 23, 33] (age range: 4 days—87
years).

In the studies where TATs were used as the index
test, the reported prevalence of fever ranged from 4% to
96.8%. The sensitivity of TATs across these studies varied
between 0 and 0.967, while specificity ranged from 0.465
to 1.000 (Table 1).

2. NCITs

A total of 16 studies included in the qualitative synthe-
sis were published between 2004 and 2022, representing
15 countries, i.e., the United States [23], Australia [9], the
United Kingdom [43], Italy [39], Turkey [40, 41], France
[37], the Netherlands [38], Nigeria [46], Korea [44], China
[42, 45], Hong Kong [36], and Taiwan [35]. The detailed
characteristics of the included studies are presented in
Table 2.

Most of these studies reported on a single index test
device per study, except for one study [43], which com-
pared two devices. In total, 16 NCITs were evaluated
across these studies, representing 12 distinct device
models. The investigated thermometer brands or models
included Raynger MX-4 [37], Thermofocus [22, 35, 38,
39, 43], Thermoflash LX-26 [40, 48], DT 8806 [41], Stand-
ard-8812 [36], JXB-170 [45], HuBDIC Thermofinder S2
FBF-710 [44], Cocoon-NC 9900 [9], Firhealth forehead
thermometer [43], VeraTemp [33], and TriTemp, [46].

All of these studies reported on one reference test
device (per study). The most common reference indica-
tors were axillary temperature (n=8) [33, 39, 41, 43, 49],
followed by tympanic temperature (n=7) [35-37, 42,
44], rectal temperature (n=2) [22, 38], oral temperature
(n=2) [23, 46], and forehead temperature (n=1) [9].

Most of these studies reported on one defined fever
threshold, except in the study by Hausfater [37], where
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three thresholds were compared. The defined fever
thresholds ranged from 37.3-38.5 °C, with 38 °C being
the most common (n=11) [22, 23, 33, 34, 36—40, 43, 44],
followed by 37.5 °C (n=3) [9, 35, 37], 37.3 °C (n=3) [42,
49], and 38.5 °C (n=1) [37].

The study settings included: emergency room (n=7)
[22, 37, 39, 41, 42, 49], pediatric ward (n=4) [36, 38, 40,
44], out-patient department (n=2) [43, 46], ward (n=1)
[9], and outdoor (n=1) [35]. The ambient tempera-
ture was not provided in more than half of the studies.
Only five studies [22, 37, 39-41] reported the ambient
temperature.

A total of 14,234 readings from 8,877 patients were
collected in these 16 studies. The age groups of most
research subjects represented children (n=9) [22, 36,
38-41, 43, 44] (age range: 4 day—18 years), followed by
adults (n=3) [9, 46, 49]. One of the articles categorized
adults as over 16 years old [9]. There were three research
age groups that included both children and adults (n=2)
[23, 37] (age range: 4 days—103 years).

In the studies where NCITs were used as the index
test, the reported prevalence of fever ranged from 3%
to 57.6%. The sensitivity of NCITs across these studies
varied between 0.125 and 0.970, while specificity ranged
from 0.600 to 1.000 (Table 2).

Methodological quality of included studies

The results of the quality assessment for the included
studies (n=34) are summarized in Fig. 2. Overall, five of
the 34 studies were found to have a high risk of bias in at
least one of the four domains of the QUADAS-2 tool [16,
31, 35-37], while two studies exhibited a high risk of bias
in two domains [19, 23].

Quantitative data synthesis

1. TATs

Diagnostic accuracy of TATs

A total of 22 studies on TATs, comprising 9,894 individ-
ual readings, were included in our analysis. The pooled
sensitivity and specificity for TATs, irrespective of age
distribution, fever threshold, and reference site, were
0.59 (95% CI: 0.40-0.76) and 0.91 (95% CI: 0.83-0.96)
(Fig. 3A), respectively. A summary receiver operating
characteristic (ROC) curve indicated an overall diag-
nostic accuracy of 0.87 (95% CI: 0.84—0.90) (Fig. 3B).
No evidence of publication bias was detected, as indi-
cated by Deeks’ funnel plot asymmetry test (p=0.23)
(Fig. 3C).
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Fig. 1 Preferred reporting items for systematic reviews and meta-analysis (PRISMA) flow diagram of the study selection process

Heterogeneity

The Spearman correlation coefficient for TATs
was —0.501 (p=0.025), indicating the presence of a
threshold effect. A wider HSROC curve was observed
in Fig. 3B, suggesting heterogeneity among TAT stud-
ies. Subgroup analyses were conducted to identify
potential sources of this heterogeneity.

Sensitivity analysis
The results are summarized in Table 3, with detailed for-
est plots available in Supplementary Fig. 1.

1-1. Age group

Subgroup analyses revealed that sensitivity was
higher at fever thresholds exceeding 38 °C, and sig-

nificantly greater in children (0.77, 95% CI: 0.66—
0.85) compared to adults (0.48, 95% CI: 0.30-0.67)
(Table 3; Supplementary Fig. 1A, B). These findings
suggest that TATs demonstrate better performance
in the pediatric population, with sensitivity improv-
ing when adult populations are excluded from the
analysis.
1-2. Fever threshold

When the analysis was restricted to studies
using a fever threshold of greater than 38 °C (exclud-
ing thresholds below 38 °C), the pooled sensitivity
increased from 0.59 (95% CI: 0.40-0.76) to 0.71 (95%
CIL: 0.60-0.80) (Table 3) (Supplementary Fig. 1C).
This indicates that TATs perform more accurately at
higher fever thresholds.
1-3. Reference standard
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Fig. 2 Quality assessment of included studies with QUADAS-2: summary for risk of bias and applicability concerns

The most common reference standard for TATs
was rectal temperature (n = 14). Owing to the lim-
ited number of studies using oral, axillary, or tym-
panic temperatures as reference standards, these
three were combined into a single group for analysis.
The results showed no difference in pooled sensitiv-
ity between rectal temperature and the combined
reference standards (0.70, 95% CI: 0.59—-0.80 vs. 0.70,
95% CI: 0.41-0.89) (Table 3) (Supplementary Fig. 1D,
E).

2. NCITs

Diagnostic accuracy of NCITs

A total of 16 studies on NCITs, comprising 14,234 indi-
vidual readings, were included in our analysis. The
pooled sensitivity and specificity for NCITs, regardless of
age distribution, fever threshold, and reference site, were
0.70 (95% CI: 0.54-0.82) and 0.94 (95% CI: 0.90-0.97)
(Fig. 4A), respectively. A summary ROC curve indicated
an overall diagnostic accuracy of 0.93 (95% CI: 0.90-0.95)
(Fig. 4B). No evidence of publication bias was detected, as
indicated by Deeks” funnel plot asymmetry test (p=0.7)
(Fig. 4C).

Heterogeneity

The Spearman correlation coefficient for NCITs
was—0.572 (p=0.052), suggesting the absence of a
significant threshold effect. A wider HSROC curve
was observed in Fig. 4B, indicating the presence of

heterogeneity. Consequently, further subgroup analy-
ses were conducted to identify potential sources of this
heterogeneity.

Sensitivity analysis
The results are summarized in Table 4, with detailed for-
est plots available in Supplementary Fig. 2.

2-1. Age group

As there was only one adult study with a fever
threshold above 38 °C, it was excluded from the
analysis. Subsequent analysis, limited to the pediatric
population, revealed an increase in the pooled sen-
sitivity from 0.70 (95% CI: 0.54—0.82) to 0.79 (95%
CI: 0.62—0.90) (Table 4; Supplementary Fig. 2A). This
finding suggests that NCITs exhibit better diagnostic
performance when used exclusively in children.

2-2. Fever threshold

Separate analyses were performed for fever
thresholds above and below 38 °C. The pooled sen-
sitivity for fever thresholds >38 °C was 0.75 (95% CI:
0.55-0.88), while for thresholds <38 °C, the pooled
sensitivity was 0.59 (95% CIL: 0.33-0.81) (Table 4)
(Supplementary Fig. 2B, C). These results indicate
that NCITs perform more accurately at higher fever
thresholds.

2-3. Reference standard

The most common reference standard for NCITs
was axillary temperature (n = 5). Due to the limited
number of studies using rectal, oral, and tympanic
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Fig. 3 Quantitative analysis for the overall diagnostic accuracy of temporal artery thermometers (TATs) for the detection of fever using the forehead
as the site of measurement
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Table 3 Pooled sensitivity and specificity of temporal artery thermometers (TATs) in different subgroups

Study n/Analysis n Pooled sensitivity (95% Cl) Pooled specificity (95% Cl)

Total 22 studies/30 analyses 0.59 (0.40-0.76) 0.91 (0.83-0.96)
Age group

Adult 5 studies/6 analyses 048 (0.30-0.67) 0.96 (0.93-0.98)

Child 13 studies/15 analyses 0.77 (0.66-0.85) 0.94 (0.90-0.97)
Fever threshold
>38°C 18 studies/25 analyse 0.71 (0.60-0.80) 0.94 (0.91-0.96)
<38°C 4 studies/5 analyses 0.09 (0.00-0.81) 0.90 (0.16-1.00)
Reference standard

Rectal 14 studies/15 analyses 0.70 (0.59-0.80) 0.94 (0.92-0.96)

Oral, TM, Ax 3 studies/6 analyses 0.70 (0.41-0.89) 0.96 (0.92-0.98)

Abbreviations: TM tympanic membrane, Ax Axillary

temperatures as reference standards, these were
combined into a single group for analysis. The pooled
sensitivity was similar between rectal temperatures
and the combined reference standards (0.73, 95% CI:
0.30-0.94 vs. 0.75, 95% CI: 0.49—0.90) (Table 4) (Sup-
plementary Fig. 2 D, E), suggesting comparable diag-
nostic accuracy across different reference standards.

Discussion

This study provides a comprehensive evaluation of the
diagnostic accuracy of TATs and NCITs for fever detec-
tion. Our pooled analysis revealed moderate sensitivity
for both TATs (0.59, 95% CI: 0.40-0.76) and NCITs (0.70,
95% CI: 0.54-0.82), with high specificity for both (0.91,
95% CI: 0.83-0.96 and 0.94, 95% CI: 0.90-0.97, respec-
tively). Notably, sensitivity improved for both types of
thermometers when the fever threshold was set above 38
°C, with TATs at 0.71 (95% CI: 0.60-0.80) and NCITs at
0.75 (95% CI: 0.55-0.88).

Subgroup analyses revealed that both types of ther-
mometers performed better in pediatric populations
compared to adults. For TATs, the pooled sensitivity
in children (0.77, 95% CI: 0.66-0.85) was significantly
higher than in adults (0.48, 95% CI: 0.30-0.67). Simi-
larly, NCITs exhibited improved diagnostic performance
in children, with pooled sensitivity increasing from the
overall estimate of 0.70 (95% CI: 0.54-0.82) to 0.79 (95%
CIL: 0.62-0.90). These findings suggest that patient age
plays a critical role in diagnostic accuracy, with age likely
contributing as a primary source of heterogeneity in the
meta-analysis.

The studies included in this review spanned a wide
range of age groups, but few specifically targeted adult
or elderly populations, particularly for NCITs, where
only one study evaluated a fever threshold above 38 °C
in adults [34]. The lower sensitivities observed in studies

involving adults may be attributed to physiological dif-
ferences, such as thicker skin and deeper blood vessels in
adults, which reduce the accuracy of infrared thermome-
try [18, 50]. Additionally, elderly individuals often exhibit
diminished skin surface temperatures and attenuated
fever responses, further impacting diagnostic sensitivity
[51, 52], Other factors such as sweat sebum and makeup
may also contribute to falsely low readings, raising con-
cerns about the potential for false negatives and missed
febrile cases [3].

This is the first study to systematically compare the
diagnostic accuracy of TATs and NCITs for fever detec-
tion. Despite both using infrared technology to measure
forehead temperature, the contact-based nature of TATs
and the non-contact method of NCITs necessitate sepa-
rate analyses. Interestingly, our results showed that the
pooled sensitivity of NCITs was higher than that of TATs
(0.70, 95% CI: 0.54-0.82 vs. 0.59, 95% CI: 0.40-0.76), con-
trary to initial expectations. However, when restricted to
fever thresholds above 38 °C, TATs and NCITs displayed
similar sensitivity (0.71, 95% CI: 0.60-0.80 vs. 0.75, 95%
CI: 0.55-0.88).

A potential explanation for this discrepancy is the use
of different reference standards: TATs predominantly
reference rectal temperatures, which are closer to core
body temperature, whereas NCITs typically reference
axillary temperatures, which reflect surface temperature.
These differences in reference standards, despite a com-
mon fever threshold, may explain why NCITs performed
better in our analysis. The inherent heterogeneity across
temperature measurement sites and fever thresholds pre-
sents challenges in drawing direct comparisons.

Other sources of heterogeneity include the variety of
thermometer models used (five types of TATs and seven
types of NCITs), diverse reference standards (primarily
rectal for TATs and axillary for NCITs), and varying fever
thresholds across studies (ranging from 37.3 °C to 39 °C).
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Table 4 Pooled sensitivity and specificity of non-contact infrared thermometers (NCITs) in different subgroups

Pooled sensitivity (95% Cl) Pooled specificity (95% Cl)

Study n/Analysis n

Total 16 studies/20 analyses
Age group

Adult 1 study/1 analysis

Child 11 studies/12 analyses
Fever threshold
>38°C 11 studies/13 analyse
<38°C 6 studies/7 analyses

Reference standard
Ax 5 studies/5 analyses

Rectal Oral, TM 7 studies/7 analyses

0.70 (0.54-0.82) 0.94 (0.90-0.97)

NA
0.79 (0.62-0.90)

NA
0.95 (0.89-0.97)

0.75 (0.55-0.88)
0.59(0.33-0.81)

0.95 (0.90-0.97)
0.92 (0.76-0.98)

0.73 (0.30-0.94)
0.75 (0.49-0.90)

0.97 (0.89-0.99)
0.94 (0.87-0.97)

Abbreviations: TM tympanic membrane, Ax Axillary, NA Not Available

Additionally, ambient temperature has been identified
as a significant factor affecting the accuracy of infrared
thermometry [53].

Limitations

This study has several limitations. First, variability in
reference standards—such as rectal, tympanic, oral, and
axillary measurements—introduces potential hetero-
geneity in diagnostic accuracy. Differences in how each
method correlates with core body temperature may affect
the comparability of TATs and NCITs. Additionally, the
high heterogeneity of research settings and limited data
on adult populations present further challenges. Most
studies focus primarily on pediatric groups, leading to
an insufficient understanding of these devices’ accuracy
in adults and the elderly. Given the increasing reliance on
TATs and NCITs for temperature screening, especially
during emerging infectious diseases, future research
should prioritize age-stratified studies to assess these
devices across a broader demographic spectrum.

Conclusions

This study suggests that NCITs might be more sensi-
tive than TATs for fever detection, although confidence
intervals were overlapping and both devices demon-
strate comparable sensitivities when measuring tem-
peratures above 38 °C. The diagnostic performance of
both types of thermometer is superior in children, with
marked declines in sensitivity observed in adult popu-
lations. This reduced sensitivity in adults could result in
up to 25-30% of febrile cases being undetected. Further
research, focused on improving the accuracy of these
devices in adult populations, is crucial for optimizing
public health strategies, particularly for pandemic pre-
paredness and response.

Abbreviations

TATs Temporal Artery Thermometers

NCITs Non-contact Infrared Thermometers

PRISMA-DTA  The Preferred Reporting Items for Systematic Reviews and
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HSROC Hierarchical Summary Receiver Operating Characteristics
(HSROCQ) curves
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