J Vet Clin 20(3) : 357-363(2003)

J=0IM Zi0] H2EA H|™EA

H2AH JHe
ASE' - olcY -

AR SR o] Ty
e B

2%

tol

=

Clinical Studies for the Development of Non-contact Thermometer
to Take Easily the Body Temperature of Domestic Animals

Yong-Jun Kim', Dae-Young Lee and Kyong-Ho Han*

College of Veterinary Medicine, Chonbuk National University, Jeonju 561-756
*College of Engineering, Dankuk University, Seoul, 140-714, Korea

Abstract : These studies were carried out to develop non-contact thermometer to take easily the body temperature of
domestic animals instead of.taking rectal temperature. For the studies, 86 cattle, 57 horses, 72 pigs, 43 goats, and 42
dogs were used and body parts as neck, flank, axilla, lateral abdomen, gluteus, inguinal region, or jugular groove were
chosen for taking temperature according to different species. Two types of commercial non-contact thermometers were
used to take the temperature of certain body part and at the same time the rectal temperature using digital thermo-meter
was taken to compare the difference of temperature between rectum and certain body part. The difference of mean
temperature in cattle between rectum and axilla and flank were 0.52 and 2.41°C, respectively, using non-contact
thermometer I, whereas 3.02°C between rectum and flank using thermometer II. The difference of mean temperature
in horses between rectum and axilla, gluteus, and jugular groove were 0.52, 1.49, and 0.26°C, respectively, using
thermometer I, whereas 2.28 ane 0.92°C between rectum and gluteus or jugular groove using thermometer II. The
difference of mean temperature in swine between rectum and flank, inguinal region, and neck were 1.23, 0.21, and 0.8°C,
respectively, using thermometer 1, whereas 1.42, 0.711, and 1.25°C using thermometer II. The difference of mean
temperature in goats between rectum and lateral abdomen and inguinal region were 1.02 and 0.12°C, respectively, using
themometer I, whereas 1.96 and 1.01°C using thermometer ll. The difference of mean temperature in dogs between
rectum and lateral abdomen, inguinal region, and neck were 3.26, 0.24, and 2.37°C, respectively, using thermometer

I, whereas 3.45, 0.56, and 2.61°C using thermometer II.
Key words : non-contact thermometer, digital thermometer, rectal temperature, temperature of different body part, dif-

ference of temperature between rectum and certain body part
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Table 1. Different body parts according to species for taking
body temperature using two kinds of non-contact thermometers

. Remarks
Species Body part
(No, of figures)
Cattle  Flank/Axilla 1-2
Horse  Axilla/Gluteus/Jugular vein 3-4
Pig Flank/Inguinal/Neck 5-7
Goat Lateral abdomen/Inguinal 8-9
Dog Lateral abdomen/Inguinal/Neck 10-12

Table 2. Restraint of animals for taking body temperature
using non-contact thermometers

Species Restraint method Thermometer
Cattle Stanchion/no restraint Ear thermometer
Horse Head restrained/no restraint

Swine No restraint

Goat Restrained by men
Dog Natural holding
2 &
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Fig 1. Taking temperature of flank of a cow using non-contact thermometer.

Fig 2. Taking temperature of axilla of a cow using non-contact thermometer.

Fig 3. Taking temperature of axilla of a horse using non-contact thermometer.

Fig 4. Taking temperature of jugular vein groove of a horse using non-contact thermometer.
Fig 5. Taking temperature of flank of a pig using non-contact thermometer.

Fig 6. Taking temperature of neck of a pig using non-contact thermometer.

Fig 7. Taking temperature of inguinal region of a pig using non-contact thermometer.

Fig 8. Taking temperature of lateral abdomen of a goat using non-contact thermometer.

Fig 9. Taking temperature of inguinal region of a goat using non-contact thermometer.

Fig 10. Taking temperature of neck of a dog using non-contact thermometer.

Fig 11. Taking temperature of inguinal region of a dog using non-contact thermometer.

Fig 12. Taking temperature of inguinal region of a dog using another non-contact thermometer.
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Table 3. Comparison between rectal temperature(°C) and temperatures at different body parts of cattle measured by non-contact
thermometers(ear thermometers)

Mean time required

Mean temperature

Mean temperature at .
Difference

in. different body part
Thermometer ;;Iior-nglfs of rectum (A) (min.) ,1 CTEN Doty patts between
(range) D N-C Axﬂla(B) Flank(C) Aand Bor C
(range) (range)
.. 38.53 s nn
Digital 86 (38.3-38.7) 1'25
Difference of range (0.5°C)
Non-Contact
1 127 38.01 36.12 A-B=0.52
(37.9-38.6) (34.8-36.5) A-C=2.41
Difference of range (0.7°C) (1.7°C)
" 35.51 .
i 55 (34.6-36.6) A-C=3.02
Difference of range (2.0°C)

D: Digital, N-C: Non-contact

Table 4. Comparison of temperature between in rectum and at different body parts of horses measured by non-contact thermometer

(ear thermometers)

Mean time required

Mean temperature at different

No. of Mean temperature (min.) body parts Difference
Thermometer imal of rectum(A) - between A
animals (range) D N-C AX]H&(B) GIUtCUS(C) J(D) and B, C, orD
(range) (range) (range)
.. 37.31 A
Digital 57 (37.1-37.5) 1" 14
Difference of range 0.5°C)
Non-Contact
I 1 36.79 35.82 37.05 A-B=0.52
(36.5-37.3) (34.8-36.4) (36.1-37.2) A-C=1.49
Difference of range (0.8°C) (1.6°C) (1.1°C) A-D=0.26
Y 35.03 36.39 _
1 52 (345364) (35.4-368) A28
Difference of range (1.9°C) (1.4°C) A-D=0.92

D: Digital, N-C: Non-contact, J: Caudal part of jugular groove

Table 5. Body temperatures of axilla and gluteal part in swine taken using non-contact thermometers for the comparison with the

rectal temperature

Mean temperature

Mean time required

Mean temperature at different .
Difference

in. body part
Thermometer Nn?xﬁolfs of rectum(A) (min. Y parts between
amma (range) D N-C Flank(B) IR(C) ND) AandB,C, or D
(range) (range) (range)
Digital 72 38.58(38.3-387) 179~
Difference of range 0.5°C)
Non-Contact
1 9" 37.35 38.37 37.78 A-B=1.23
(36.6-37.8) (38.1-38.7) (36.8-38.1) A-C=0.21
Difference of range (1.2°C) (0.6°C) (1.3°C) A-D=0.80
i 49" 37.16 37.87 37.33 A-B=1.42
(36.3-37.5) (37.2-38.2) (36.5-37.8) A-C=0.71
Difference of range (1.2°C) (1.0°C) (1.3°C) A-D=1.25

D: Digital, N-C: Non-contact, IR: Inguinal region, N: Neck
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Table 6. Body temperatures of lateral abdomen and inguinal region in goats measured using non-contact thermometers for the

comparison with the rectal temperature(°C)

Mean time required

Mean temperature at different

No. of Mean temperature (min.) body parts Difference
Thermometer imal of rectum(A) between
animars (range) D N-C LA(B) IR(C) Aand B or C
(range) (range)
. 40.14 -y
Digital 43 (39.9-40.3) 1 8
Difference of range (0.5°C)
Non-Contact
. 39.12 40.02 _
L 10 388.40.1)  (39.6.403)  AB=102
Difference of range (1.3°C) (0.7°C) A-C=0.12
- 38.18 39.13 _
1 52 (37.2-38.6) (38.3-39.3) A-B=1.96
Ditference of range (.1.4°C) (1.0°C) A-C=1.01

D: Digital, N-C: Non-contact, LA: Lateral abdomen, IR: Inguinal region

Table 7. Body temperatures of lateral abdomen and inguinal region in dogs measured using non-contact thermometers for the

comparison with the rectal temperature(°C)

Mean time required

Mean temperature at different

No. of Mean temperature (min.) body parts Difference
Thermometer animals of rectum (A) between
(range) D N-C LA(B) IR(C) - N@) A and B,C,orD
(range) (range) (range)
. 38.62 R
Digital 62 (38.4-38.8) 1 12
Difference of range (0.5°C)
Non-Contact
I % 35.36 38.38 36.25 A-B=3.26
(34.9-35.8) (38.1-38.7) (35.8-36.7) A-C=0.24
Difference of range (1.1°C) 0.6°C) 0.9°C) A-D=2.37
I 50” 35.17 38.06 36.01 A-B=3.45
(34.8-35.8) (37.9-38.6) (35.6-36.6) A-C=0.56
Diftference of range (1.0°C) (0.7°C) (1.0°C) A-D=2.61

D: Digital, N-C: Non-contact, LA: Lateral abdomen, IR: Inguinal region, N: Neck
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