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Relationship between non-contact and face-recognition type body surface and axillary body
temperature

Takahiko SAKAZAKI™' and Tatsuki KOMURA
*1 Faculty of Sports and Health Sciences, Department of Sports and Health Sciences

OBJECTIVES: Although non-contact body surface temperature measurement has become the mainstream in
COVID-19, it is believed that non-contact measurements such as face recognition type tend to show lower values.
Therefore, we investigated the relationship between face-recognition type body surface temperature, non-contact type
body surface temperature, and axillary body temperature.

METHODS: Three measurements of 32 male university students were taken. The room temperature and humidity at the
time of each measurement were also noted. Significant differences and correlation coefficients between the
measurements were examined. A risk rate of less than 5% was considered significant.

RESULTS: The Friedman test showed significant differences (p=0.0000006). Furthermore, Bonferroni's multiple
comparison test showed significant differences between axillary and non-contact (p=0.00011) and non-contact and face
recognition (p=0.0000028), but not between axillary and face recognition. In addition, no significant correlations were
found among all measurements. Partial correlations that removed the effect of room temperature showed no significant
correlations, but Spearman's rank correlation coefficient, which subtracted room temperature from each measurement,
showed significant correlations among all measurements (p=7.76E-10, 6.7E-10, 2.75E-10).

CONCLUSIONS: Body surface temperature may be related to axillary, non-contact, and face recognition

measurements.
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BIEDFERIL, Table 1 D L350 TH-o7-.
Tablel Basic statistics (n=32)

Variables Mean (Sd) Median (25th-75th percentile value)
Axillary body temperature (°C) 36.2(0.5) 36.1(35.8-36.6)
Non-contact (°C) 36.7(0.2) 36.7(36.6-36.8)
Face-recognition (°C) 36.1(0.2) 36.2(36.0-36.2)
Room temperature (°C) 22.5(1.3) 22.0(21.2-23.8)
Humidity (%) 55.8(3.1) 57.0(53.0-58.0)

ERMEDRRE DOFER, M X OFERARI 2 36 1T 2 EMIZ SV TUIER AR I N2y (p=0.05) , BEdE
T, SR K OB EE |2 DU TR S 472 3o 72 (p<0.05, Table2).

Table2 Results of Shapiro-Wilk test

Variables p-value
Axillary body temperature 0.0905
Non-contact 0.0926
Face-recognition 0.0001
Room temperature 0.0005
Humidity 0.0033
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S ATV, B IESIPEDOMUE 2 32 1223, IEBI AT 25388 BB TE B, e B Hant & R U < &

FEBEfR D 7T dH - 72(p=0.05, Table3).

Table3 Results of Shapiro-Wilk test after log transformation

Variables p-value
Acxillary body temperature 0.0971
Non-contact 0.0841
Face-recognition 0.0001
Room temperature 0.0006
Humidity 0.0023

ZWNEHEMOEZDREIZOWVWT 7Y — R U REEZHWTHRATLHER, AERENBO LN
(P=0.0000006), 75 /L 2\ D% B HLEIRTE & 1T > TG F, R & #&ﬁﬂii@, Fepzfil Al & AR ORI EMERIC XA B2
FENFRED BV A3 (p=0.00011, 0.0000028), [ & BREGFY & DORNTIFFRD HiRd -7~ (Tabled) .

Table4 Difference between each variable (p-value)

Variables Acxillary body temperature Non-contact Face-recognition
Axillary body temperature —
Non-contact 0.00011* —
Face-recognition 0.568 0.0000028* —

*p<0.05

W EMEFOBIRZ D72, Tk & IR & ORMRIZOWTIRE T Y OMBIRET, e & %E?r}
S RO TR & BEEREIR | ORMURIZHOWTIE A BT ~ v ONENFE BRI A T f B, 52 7o FH B 338
62]%73275)07”: (Table5) .

Table5 Correlation matrix for each variable

Variables Axillary body temperature Non-contact Face-recognition
1

Axillary body temperature — —

r=0.0483 1
Non-contact —
p=0.793
. =0.0098 =0.1550 1
Face-recognition

p=0.958 p=0.397

Upper row is correlation coefficient, lower row is p-value.

FHEE BICEIRABRT D &5 2, BRI RS STl & Rt & OIRFABSLRE 2 i~ T/ R, AR

VIWE\% ntuy) %ﬂfoﬁﬁ)ot
FHARF O IR N RIS B L 5 2 A et 2% 2, FREENOERZH L, Yy E¥ue-v 4 V7 REE HN
TIEHEDORIE 21T - T2 R, MRS RIEO A IEH AR 23388 HAL7=(p=0.05, Table 6).
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Table6 Results of Shapiro-Wilk test after reduction at room temperature

Variables p-value
Axillary body temperature 0.1834
Non-contact 0.0077
Face-recognition 0.0151

Z T, AT < ONENABRIRE 2 TR, T COMREMF CHE AT 5 4172(p<0.05, Table

7).
Table 7 Correlation matrix for each variable after subtracting at room temperature
Variables Acxillary body temperature Non-contact Face-recognition
1
Axillary body temperature — —
=0.850
Non-contact 1 —
p=7.76E-10*
. =0.860 r=0.954
Face-recognition 1
p=2.75E-10* p=6.7E-18*

Upper row is correlation coefficient, lower row is p-value.
*p<0.05
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Fig.1  Scatterplot matrix before room temperature reduction (left side) and after room temperature reduction (right side)
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a) Axillary body temperature before room temperature reduction (left side) and after room temperature reduction (right side)
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b) Non-contact values before (left side) and after (right side) room temperature reduction
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¢) Face recognition values before (left side) and after (right side) room temperature reduction

Fig.2 Box-and-whisker plot of each measurement before and after room temperature reduction
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