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Reliability and Accuracy of Infrared Temperature: A Systematic Review

Park, Seong-Hi

School of Nursing, Pai Chai University, Daejeon, Korea

Purpose: The aim of this study was to investigate the accuracy of infrared temperature measurements compared
to axillary temperature in order to detect fever in patients. Methods: Studies published between 1946 and 2012
from periodicals indexed in Ovid Medline, Embase, CINAHL, Cochrane, KoreaMed, NDSL, KERIS and other data-
bases were selected using the following key words: “infrared thermometer.” QUADAS-II was utilized to assess
the internal validity of the diagnostic studies. Selected studies were analyzed through a meta-analysis using
MetaDisc 1.4. Results: Twenty-one diagnostic studies with high methodological quality were included represent-
ing 3,623 subjects in total. Results of the meta-analysis showed that the pooled sensitivity, specificity, and area
under the curve (AUC) of infrared tympanic thermometers were 0.73 (95% CI 0.70~0.75), 0.92 (95% CI 0.91~0.92),
and 0.90, respectively. For axillary temperature readings, the pooled sensitivity was 0.67 (95% CI 0.62~0.73),
the pooled specificity was 0.87 (95% Cl 0.85~0.90), and the AUC was 0.80. Conclusion: Infrared tympanic temper-
ature can predict axillary temperature in normothermic and in febrile patients with an acceptable level of diagnostic
accuracy. However, further research is necessary to substantiate this finding in patients with hyperthermia.
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Figure 1. Flow diagram of article selection.
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Mol M=

SROC AUCE 0.90 (SE=0.02), Q*%-2 0.83 (SE=0.02)°]2}
tH(Figure 2-C).

TEgh Aol Al eS A7 A} dar|Eel wet ||
EREA eIt 1 fJelie] A4 B RIZEE 0.85 (95% CI
0.80~0.89), 53 Eo]%=E 0.70 (95% CI 0.64~0.75) o1,
BHE 71 o] AAL 77t 87.1%(x*=23.19, p<.001), 97.5%

Sensitivity (95% CI)

. Edelu et al. 2011 087 (0.84-090)
—— Dzar st al 2009 064 [(051-075)
|—=&— Smiz etal. 2009 094 [073-100)
—_—— Duberg etal. 2007 064 [046-079)
———— . Mordas et al. 2005 014 (003-035)
—— Jean-Mary et al. 2002 075 [082-086)
T || Varney et al. 2002 044 (025-065)
—— Greenes etal. 2001 049 (0.39-058)
—————* | Smizetal 2000 086 (057-098)
— . Valle etal. 2000 030 (016-049)
—— Lanham et al. 1999 051 (040-081)
—— Wilshawy et al. 1999 083 [071-092)
- —& Wilshaw et al. 1999 100 (094-1.00)
— » Sohng et al. 1998 100 (048-1.00)
—8- Brennan et al. 1997 078 (070-082)
—— Brennan et al. 1997 057 (045-063)
—_——— Christensen et al. 1897 038 (009-076)
—————— | Christensen etal. 1997 075 (035-097)
——&— | Hwang st al 1997 087 (069-096)
e Petersen et al 1997 064 (045-080)
—— Lee & Jung. 1995 082 (070-090)
—_— Yaron et al. 1995 060 (026-088)
———&—| Selfridge et al. 1993 089 [085-099)
————®—— | Chamberlain etal. 1991 080 (0.59-093)
e Chamberlain etal. 1961 064 (0.37-089)

¢ Pooled Sensitivity = 073 (07010 0.75)

Chi-square = 245 32 df = 24 (p <001)

0 02 04 06 08 =903 %

Sensitivity

Inconsistency (-square)
A. Sensitivity

Sensitivity
1

(x’=119.68, p<.001), SROC AUCE 0.90 (SE=0.09), Q*%k
2 0.83 (SE=0.10)°]%]c}. S5 3¢ B vIt=E0.01
(95% CI 0.57~0.65), & Sol== 0.97 (95% CI 0.96~
0.98)Qom, BHE 71 o] AL 7H2} 86.8%(x*=68.36, p<
.001), 78.9%(x*=42.66, p<.001), SROC AUCE 0.93 (SE=
0.02), Q* 3k 0.86 (SE=0.02)°]tt. 49| 739 B3 w17k

Specificity 95% Cl)

Edelu et al. 2011 097 (0.94 -0.88)
Dzar et al. 2003 097 (0.95- D 99)
Srmitz et al. 2004 098 0.91-1.00)
Dubery et al. 2007 072 (089 - D 52)
Mordas et al. 2005 1.00 (0.95-1.00)
Jean-Mary et al. 2002 093 087 - D 98)
Yamey et al. 2002 1.00 (0.94 - 1.00)
Greenes et al 2001 093 ({056-1.00)
Srmitz et al. 2000 087 (0.70- D 98)
Walle et al. 2000 1.00 0.9 -1.00)
Lanhar et al. 1999 099 0.84-1.00

—— Wilshaw et al. 1999 020 nn -USZ)
Wilshaw et al. 1999 087 (0.44-070)
Sohng et al. 1996 080 (0.70-0.88)
Brennan et al. 1997 092 ({0.87-0596)
Brennan et al. 1937 093 (0.56-0.59)
Christensen et al. 1997 094 [@0B8-057)
Christensen et al. 1997 073 {0.64-081)
Hwang et al. 1997 090 (0.82-0.85)
Petersen et al. 1997 081 @074-087)
Lee &.Jung. 1995 089 0.74-0. 97)
Yaron et al. 1995 098 @0.82-1.00
Selfiidge et al. 1993 089 (081 -095)
Charnberlain et al. 1991 095 087 -0 99)
Chamberlain et al. 1931 093 054 -1.00)

¢ Pooled Specificity = 0.92 0.91 to 0.92)
Chi-sguare =495.30; df= 24 {p <001
0 02 04 0B ik| Inconsistency (-square) =95.2 %

SROC Curve
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Figure 2. Diagnostic test accuracy of Infrared tympanic temperature.
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=5 0.66 (95% CI 0.60~0.72), B8 o)== 0.89 (95% CI
0.87~0.91)¢loH, FHE 7} o] 243 7k 79 0%(x*=42.96,
P <.001), 92.6%(x*=121.90, p<.001), SROC AUCE 0.88
(SE=0.04), Q*%+& 0.81 (SE=0.04)0]ct. Ha7|E 38.0C
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247} 63 3%(x’=24.51, p=.004), 95.9%(x’=222.01, p<
.001), SROC AUGE 0.89 (SE=0.03), Q"% 0.82 (SE=0.03)
o]t} TdrFE 38.0C ol A 5% 0.64 (95
% CI 0.60~0.67), 53 Eo]%=E 0.96 (95% CI 0.95~0.97) %
on, BHE 7t o] A4S 742} 90.3%(x’=144.11, p<.001),
90.9%(x*=153.17, p<.001), SROC AUGE 0.93 (SE=0.01),
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A 6A mIRE 2ol S Ak o 2 vleHEA g Axt 53 7l
= 0.77 (95% CI1 0.74~0.79), =5 7t 0] 242 91.5%
(*=152.73, p<.001)o|PT FF Sol=E 0.91 (95% CI
0.90~0.92), BFIE 7 o] AL 96.1%(x*=329.58, p<.001)
o]9lt}h. sSROC AUCE 0.92 (SE=0.02), Q"2 0.85 (SE=
0.02)01%ct. <& 2 -S54 W4l ob5 5 38.0C m|vke] W
97|22 A48 A7Hal,al12,a18]¢] WA Av} B3 vl
== 0.86 (95% CI 0.83~0.89), FHE 7+ o] 842 0.0%
(*=1.93, p= 39)2 A8 YA, T3 Sol=E 0.87 (95%
CI 0.83~0.89), BHE 7t o] AL 98.9%(x*=186.08, p<
.001)0]2it}t. sSROC AUCE 0.92 (SE=0.01), Q"% 0.85
(SE=0.02)0]9]t}, T3k, 38.0C o]de] Ha7|ES 245 o
THab,a8,a11-a12,a14,a20-a21]1¢] welEA Az} 23 w7k
=5 0.68 (95% CI 0.64~0.72), B8 So]=& 0.94 (95% CI
0.93~0.95), BHE 7} o] AL 7k} 91 4%(x*=93.18, p<
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001), 927%(x*=108.87, p<.001)0]c}. sROC AUCE
0.93 (SE=0.01), Q*%t 0.87 (SE=0.02) 0|3

ARNE tdo =2 g F3e F 1080 oH, & 113] 4
Hck AT FAEEE SHAo] 33, §ido] 7HeNeH

SHALS HI7|E 38.0C oFe=, 9 38T Rkl 5

#, 38.0C oldo] 3Hol9lrt. wehA o5 Ef|E AR
3hoct. -4 Adle tiado g wleREA g A9 53t vt
£0.56 (95% CI 0.50~0.62), Z-HE 7} o] AAL 81 .0% (=
52,53, p<.001)°]0aL FF Fol=+= 0.92 (95% CI 0.90~
0.93), BFE 7} o] AAL 93.9%(x*=165.11, p<.001)0]1]
t}. sSROC AUCE 0.85 (SE=0.05), Q*Zk2 0.78 (SE=0.05)

44
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S$34 2 38.0C oo 2ar|E 9AHas,a7,a19]90 thgk
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HeREA] A} 28 Wiz 0,36 (95% CI 0.24~0.49), B8
Eo]rE= 0.99 (95% CI 0.98~1.00) o, EHE 7t o]AA
& 747} 77 1%(x*=8.74, p=.01), 59.7%(x’=4.97, p=.08)0]
2lth. SROC AUCE 0.96 (SE=0.07), Q*ZE-2 0.90 (SE=0.10)
o|girt ¢ L 17]E 38.0TC m]Tt 937 a3-a4,a9,a15,a17]

o] vleHA Ax} B3 7= 0.72 (95% C10.63~0.81), %
3 So]i=0.81 (95% CI 0.77~0.84) .ov, EAE 7t o]

e 747E 58 1%(x*=9.71, p=.05), 84.7%(x’=26.13, p<
.001)0]9Jt}. sROC AUCE 0.79 (SE=0.14), Q'3 0.73
(SE=0.12)0]20c}. 919 2 ¥r971E 38.0C o ¥7Ha2,al0,
als]e] vekiA 23, 5 0.51 (95% CI 0.42~0.61),
53 B0l 0.97 (95% CI 0.96~0.99) o™, FHE 7} o]
A 77} 82.1%(x=10.66, p=.01), 84.0%(x’=12.51, p=
.001)°]2let. sSROC AUCE 0.78 (SE=0.33), Q*3k& 0.72
(SE=0.28)0] %]t}

B

2) Ao} A9 A= P}t

Nl Al &-e 5H[a2,a6,a12-a13,a16]¢] EZ o] B 1|
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thAto] 43 0]QtHab,a12-a13,a16], AA| E& A ] wizte
£ 0.00014 0.812] £EZ H a1, Eol=E 0319014 1.00
02 goFsigint. WeREA 43t & U =S 0.67 (95%
CI 0.62~0.73)0|3L BFE 7F o] AL 82.2%(x*=28.04,
p<.00D)o]aL(Figure 3-A), T Fol=% 0.87 (95% CI
0.85~0.90)0]%. 20, EHE 7t o] A4 97.306(x"=188.30,
p<.001)E EQHFigure 3-B). sSROC AUCE 0.80 (SE=
0.02)0]aL Q*Zr-& 0.74 (SE=0.02) 0] ¢{c}HFigure 3-C).



Mol M=

Sensitivity (85% CI)
. Dzarr et al. 2009 065 (052-076)
—— Jean-Mary et al. 2002 068 (055-079)
e Wilshaw et al 1999 081 (069-0.80)
—— Wilshaw et al. 1899 075 [062-085)
| Sohng et al. 1998 000 (000-052)
—— Hwang et al. 1997 040 (023-059)

’ Pooled Sensitivity = 0.67 {06210 0.73)

Chi-square = 26 04; df = §(p <001}

02 04 06 0%
Sensitivity

1 Inconsistency (l-square) = 82.2 %

A. Sensitivity

Sensitivity
1

Specificity (95% CI)

¢ 4@ | Drar etal 2009 084 (091-087)

| H@| JeaneMary stal 2002 085 (0.80- 0.95)

—e— D | wilshawetal 1999 031 (0.20- 0.44)
—e— Wilshawetal. 1998 0E4 (051 0.76)

! @ Sohngetal 1998 0,99 (0.93- 1.00)

|| @ Hwangetal 1997 100 (0.95- 1.00)

* Poaled Specificity = 0.87 {0.85 to 0.90)
Chi-zquare=188.30;di= 5 (p=.001)
1 Inconsistency (-square)=97.3%
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Specificity

B. Specificity

SROC Curve
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Figure 3. Diagnostic test accuracy of axillary temperature.
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