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Abstract

Purpose : A person infected by SARS-CoV2 may present various symptoms such as fever, pain in lower respiratory tract, and
pneumonia. Measuring body temperature is a simple method to screen patients. However, changes in the surrounding environment
may cause errors in infrared measurement. Hence, a non-contact thermometer controls this error by setting a correction value, but
it is difficult to correct it for all environments. Therefore, we investigate device error values according to changes in the surrounding
environment (temperature and humidity) and propose guidelines for reliable patient detection.

Methods : For this study, the temperature was measured using three types of non-contact thermometers. For accurate temperature
measurement, we used a water bath kept at a constant temperature. During temperature measurement, we ensured that the
temperature and humidity were maintained using a thermo-hygrometer. The conditions of the surrounding environment were changed
by an air conditioner, humidifier, warmer, and dehumidifier.

Results : The temperature of the water bath was measured using a non-contact thermometer kept at various distances ranging
from 3~10 cm. The value measured by the non-contact thermometer was then verified using a mercury thermometer, and the
difference between the measured temperatures was compared. It was observed that at normal surrounding temperature (24 ), there
was no difference between the values when the non-contact thermometer was kept at 3 cm. However, as the distance of the
non-contact thermometer was increased from the water bath, the recorded temperature was significantly different compared with that
of mercury thermometer. Moreover, temperature measurements were conducted at different surrounding temperatures and the results
obtained significantly varied from when the thermometer was kept at 3 cm. Additionally, it was observed that the effect on
temperature decreases with an increase in humidity

Conclusion : In conclusion, non-contact thermometers are lower in lower temperature and dry weather in winter
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Fig 1. Schematic diagram of infrared thermometer

Fig 1o A Ed SAo)A U2 ofux& d=
A A "ok ojr EAluit A2 HE oA
2 YE o] AE ARl FEH. A&

SE 100 TS BAVF WEE LEAR S45AL
80 T7F 71SH Y o] BAlL HolA o 7
WET Aolth ol s A 9Aste] MM F23

fto
o0
S
X
;

308 Journal of The Korean Society of Integrative Medicine | Vol.8 No.4



£ 53ho] 20 %E Rt shARE R 2ol ot
WAl FebA] 7] wzol EAA e oy A
&3] SAHsk= Zlol ofHrh(Cugmas 5, 2020;
McFarland 5, 2020; Sathiyabarathi -5, 2016; Uddin 5,
2020).

m I U

o7 wst (e, 4= 24 Aol o
sho] whe WEE AL 23} WS

f
>
o fr

{FS-300)

of YRT LE| Bo| B o] HYE LEAZ A
goto] TR ME AL, 5, 9% 2uo| w2
B8t Bla Aot

2 A7AE

gAst Lol Bo] 2L I S(AUFgLSR
DH20030300P0181, tjj 3} 7}8},

= oth 2= 549 43S 8
LA ot HHE Al2A 9 2EE HIE
2% zpo|7t gl AL &3l 3

A& AeAle @A A= e AAE AHESH

WEkely] ZelA HFS-1000, §8|d, 3§+ Infrared
Thermometer CK-T1502, Changkun, %=)(Fig 2)& ©]-&3}
o 25 =43k AL 23] ZF 7| Aute} 23] |

R

(CK-T1502)

Fig 2. Photo of the non—contact thermometer model used for this study
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Table 1, One way ANOVA analysis according to distance on temperature -3.3 ‘C and humidity 52 %

One way ANOVA

Temperature -3.3 C, Humidity 52 %

Sum of squares df Mean square E Sig.
Between group 19.989 4 4.997 14.657 .000
Within group 8.523 25 341
Total 28.512 29

Table 2. Post hoc analysis Bonferroni correction to distance on temperature -3.3 C and humidity 52%

One way ANOVA

Temperature -3.3 C, Humidity 52 %

Bonferroni
Distance (I) Distance (J) ditl'\tg:ce Std. error - 95 % Confidence interval
cm cm (L) Lower bound Upper bound
3 98333 33711 .074 -.0544 2.0210
5 1.60000" 33711 .001 .5623 2.6377
0 7 1.96667" 33711 .000 .9290 3.0044
10 231667 33711 .000 1.2790 3.3544
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e - uag - A
One way ANOVA
Temperature -3.3 C, Humidity 52 %
Bonferroni
Distance (1) Distance (1) di?/[fei:Ece Std. error Sig. 93 % Confidence interval
cm cm (1] Lower bound Upper bound
0 -.98333 33711 .074 -2.0210 .0544
5 .61667 33711 793 -4210 1.6544
: 7 .98333 33711 .074 -.0544 2.0210
10 1.33333" 33711 .006 2956 2.3710
0 -1.60000" 33711 .001 -2.6377 -.5623
3 -.61667 33711 793 -1.6544 4210
> 7 36667 33711 1.000 -.6710 1.4044
10 71667 33711 436 -.3210 1.7544
0 -1.96667" 33711 .000 -3.0044 -.9290
-.98333 33711 .074 -2.0210 .0544
! 5 -.36667 33711 1.000 -1.4044 6710
10 .35000 33711 1.000 -.6877 1.3877
0 -2.31667" 33711 .000 -3.3544 -1.2790
10 3 -1.33333" 33711 .006 -2.3710 -2956
5 -.71667 33711 436 -1.7544 3210
7 -.35000 33711 1.000 -1.3877 .6877

* The mean difference is significant at the 0.05 level.
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Fig 3. Alteration of temperature by according to distance on -3.3 C and 52 % humidity
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Table 3, One way ANOVA analysis according to distance on temperature 23,9 C and humidity 59 %

One way ANOVA

Temperature 23.9 C, Humidity 59 %

Sum of squares df Mean square F Sig.
Between group 5.569 4 1.392 6.374 .001
Within group 5.460 25 218
Total 11.029 29

Table 4, Post hoc analysis Bonferroni correction to distance on temperature 23.9 ‘C and humidity 59 %

One way ANOVA

Temperature 23.9 C, Humidity 59%

Bonferroni
) ) Mean ) 95% Confidence interval
Distance (I) em  Distance (J) cm . Std. error Sig.
difference (I-J) Lower bound Upper bound
3 41667 26981 1.000 -4139 1.2472
5 .81667 26981 .057 -.0139 1.6472
0 7 1.03333" 26981 .008 2028 1.8639
10 1.18333" 26981 .002 3528 2.0139
0 -41667 26981 1.000 -1.2472 4139
.40000 26981 1.000 -.4305 1.2305
. 7 .61667 26981 310 -2139 1.4472
10 76667 26981 .088 -.0639 1.5972
0 -.81667 26981 .057 -1.6472 .0139
-.40000 26981 1.000 -1.2305 4305
> 7 21667 26981 1.000 -.6139 1.0472
10 36667 26981 1.000 -.4639 1.1972
0 -1.03333" 26981 .008 -1.8639 -.2028
3 -.61667 26981 310 -1.4472 2139
’ 5 -.21667 26981 1.000 -1.0472 .6139
10 .15000 26981 1.000 -.6805 .9805
0 -1.18333" 26981 .002 -2.0139 -.3528
10 3 - 76667 26981 .088 -1.5972 .0639
5 -.36667 26981 1.000 -1.1972 4639
7 -.15000 26981 1.000 -.9805 .6805

" The mean difference is significant at the 0.05 level.
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Fig 4. Alteration of temperature by according to distance on 23.9 C and 59 % humidity

Table 5, One way ANOVA analysis according to distance on temperature 40.3 C and humidity 45 %

One way ANOVA

Temperature 40.3 C, Humidity 45 %

Sum of squares df Mean square F Sig.
Between group 2.575 4 .644 10.039 .000
Within group 1.603 25 .064
Total 4.179 29

Table 6, Post hoc analysis Bonferroni correction to distance on temperature 40.3 ‘C and humidity 45 %

One way ANOVA

Temperature 40.3 C, Humidity 45 %

Bonferroni

Distance () cm Distance . Mean Std. error Sig. 95 % Confidence interval
(J) cm difference (I-J) Lower bound Upper bound

3 -.15000 14621 1.000 -.6001 .3001

0 -.38333 14621 147 -.8334 .0667

-.61667" 14621 .003 -1.0667 -.1666

10 -.80000" 14621 .000 -1.2501 -.3499

.15000 14621 1.000 -.3001 .6001

3 -.23333 14621 1.000 -.6834 2167

-.46667" 14621 .038 -9167 -.0166

10 -.65000" 14621 .002 -1.1001 -.1999

.38333 14621 147 -.0667 .8334

5 3 23333 14621 1.000 -2167 .6834

-.23333 14621 1.000 -.6834 2167

10 -.41667 14621 .086 -.8667 .0334

61667 14621 .003 .1666 1.0667

7 46667 14621 .038 .0166 9167

5 23333 14621 1.000 -2167 .6834

10 -.18333 14621 1.000 -.6334 2667

0 .80000" 14621 .000 .3499 1.2501

10 3 .65000" 14621 .002 .1999 1.1001

5 41667 14621 .086 -.0334 .8667

7 18333 14621 1.000 -.2667 .6334

* The mean difference is significant at the 0.05 level.
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Fig 5. Alteration of temperature by according to distance on 40.3 C and 45 % humidity
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Table 7. One way ANOVA analysis according to distance on temperature 1.9 ‘C and humidity 81 %
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One way ANOVA

Temperature 1.9 C, Humidity 81 %

Sum of squares df Mean square F Sig.
Between group 5.481 4 1.370 19.879 .000
Within group 1.723 25 .069
Total 7.205 29
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Table 8. Post hoc analysis Bonferroni correction to distance on temperature 1.9 C and humidity 81 %

One way ANOVA

Temperature 1.9 C, Humidity 81 %
Bonferroni

Distance Distance .Mean ; 95 % Confidence interval
difference Std. error Sig.
I cm J) em (1-1) Lower bound Upper bound
3 .50000 15158 .029 .0334 .9666
0 5 .63333" 15158 .003 1667 1.0999
7 .95000" 15158 .000 4834 1.4166
10 1.26667" 15158 .000 .8001 1.7333
0 -.50000" 15158 .029 -.9666 -.0334
; 5 .13333 15158 1.000 -.3333 .5999
7 45000 15158 .065 -.0166 9166
10 76667 15158 .000 .3001 1.2333
0 -.63333" 15158 .003 -1.0999 -.1667
s 3 -.13333 15158 1.000 -.5999 3333
7 31667 15158 470 -.1499 7833
10 .63333" 15158 .003 1667 1.0999
0 -.95000° 15158 .000 -1.4166 -4834
; 3 -.45000 15158 .065 -.9166 .0166
5 -.31667 15158 470 -.7833 .1499
10 31667 15158 470 -.1499 7833
0 -1.26667" 15158 .000 -1.7333 -.8001
10 3 76667 15158 .000 -1.2333 -.3001
5 -.63333" 15158 .003 -1.0999 -.1667
7 -.31667 15158 470 -.7833 .1499
" The mean difference is significant at the 0.05 level.
Temperature 1.9 °C Humidity 81%
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Fig 6. Alteration of temperature by according to distance on 1.9 C and 81 % humidity
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Fig 7. Comparison of measured temperature to humidity change on winter environment
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Table 9, One way ANOVA analysis according to distance on temperature 23,8 C and humidity 99 %

One way ANOVA

Temperature 23.8 C, Humidity 99 %

Sum of squares df Mean square F Sig.
Between group 1.395 4 .349 10.423 .000
Within group .837 25 .033
Total 2232 29

Table 10. Post hoc analysis Bonferroni correction to distance on temperature 23.8 ‘C and humidity 99 %

One way ANOVA

Temperature 23.8 T, Humidity 99 %
Bonferroni

Distance (I) cm Distance difl'\éfr:zﬁce Std. error Sig. 99 % Confidence interval
() cm (1-)) Lower bound Upper bound

-.03333 .10562 1.000 -.3585 2918

0 11667 .10562 1.000 -.2085 4418

21667 .10562 .508 -.1085 5418

10 56667 .10562 .000 2415 .8918

.03333 .10562 1.000 -2918 3585

3 .15000 .10562 1.000 - 1751 4751

.25000 .10562 .260 -.0751 5751

10 .60000° .10562 .000 2749 9251
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One way ANOVA

Temperature 23.8 C, Humidity 99 %

Bonferroni

Distance (I) cm Pl difI'\é;ZEce Std. error Sig. 99 % Confidence interval
() cm (1-1) Lower bound Upper bound

-.11667 10562 1.000 -4418 2085

5 3 -.15000 10562 1.000 -4751 1751

.10000 10562 1.000 -.2251 4251

10 45000° .10562 .003 .1249 7751

-.21667 .10562 .508 -.5418 .1085

7 -.25000 .10562 .260 -.5751 .0751

-.10000 .10562 1.000 -4251 2251

10 35000 .10562 .028 .0249 .6751

0 -.56667" .10562 .000 -.8918 -.2415

10 3 -.60000: .10562 .000 -.9251 -.2749

5 -.45000 .10562 .003 -7751 -.1249

7 -.35000" .10562 .028 -.6751 -.0249

" The mean difference is significant at the 0.05 level.

Temperature 23.8 °C Humidity 99%
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Fig 8. Alteration of temperature by according to distance on 23.8 C and 99 % humidity
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Fig 9., Comparison of measured temperature to humidity change on spring environment
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