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Investigation of the New Cow Signal to know the Health Condition of the Dairy Calf
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Table 1. Definition of Cow Signals (CS) used in this experiment.

Observation items Level Score
Appearance Gloss on hair 0
No gloss on hair 1
Dehydration degree of Pl:l|| :the neck skin and return 0
neck skin within 5 seconds
Take more than 5 seconds 1
Rectal temperature(°C) 38.0~39.2 0
39.3~39.9 1
<38.0. =40.0 2
Mean respiration rate ~50 0
(No/min) 51~90 1
91~ 2
Presence or absence of No 0
diarrhea Yes 1
General attitude Active 0
Lethargy 1
Standing difficulty 2
Cough, nasal discharge etc No 0
One symptom 1
Two or more symptoms 2

%k : score value of O indicates clinically normal, 1 is mild, 2 is severe.
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Definition of New Cow Signals : Normal “score 0“, mild “score 1“, severe “score 2”

| Color of nasal discharge

Drying degree of muzzle | Color of w_hite eyes + dent of
— lower eyelid

Fine water droplets

" Score 1 " Hyperemia "3
Score 2 Jaundice %‘i‘ Score2 YeIIow ‘

"““1

Dent of Lower
eyelid

Fig. 1. Definition of New Cow Signals (NCS) (upper :health status, lower:bad status)

Table 2. Definition of New Cow Signals (NCS) used in this experiment.

Observation items Level Score*
Drying degree of Fine water drops and cool 0
muzzle Dry, have a fever 1
Color of white eyes White 0

Hyperemia 1
Jaundice 2
Dent of lower eyelid There is a tension on the skin around 0

the eyes, no dent of the lower eyelid
There is the dent of lower eyelid, no

tension of the skin around the eyes, 1

and many wrinkles

No 0
gglgr:ac:l;gasal Clear and Watery 1

Mucopurulent and yellowish 2

% score value of O indicates clinically normal. 1 is mild, 2 is severe.

Table 3. Classification of health assessment by total point:
of CS and NCS score.

Level of . . .
Health Health Attention Higher Risk
CS score =3 4 5=

NCS score =1 2&3 4=
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120

104 Concordance rate = 82.5%
100 7] 89 Kappa coefficient = 0.48
o 80 é
= 60 % 2 CS ONCS
: /
S 40 % 29
20 % 10 6 o
7 vz 777/
0
Health Attention  Higher Risk

Fig.2. Concordance rate of health assessment of CS and NCS

Table 3. Classification of health assessment by total point:
of CS and NCS score.

Level of

Health Health Attention Higher Risk
CS score =3 4 5=
NCS score =1 2&3 4=
NCS
CS N\

Fig. 3. Comparison of the body part to be observed

in both score.
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Table 4. Number of cases where symptoms were confirmed in CS

[ 1 [m C31 A

Symptom
dehydration fever diarrhea cough nasal discharge
No of cases 12 31 21 25 11
NCS : drying degree of muzzle
58.1
28.6 24.0 27.3
dehydration  fever diarrhea cough nasal

discharee

NCS : color of white eyes (heperemia)

80 , 57.1
60 54.8
10 Il,““ 28.0 27.3
20 s
dehydration  fever diarrhea cough nasal
discharge
100 - :
80 NCS : dent of lower eyelid
60 50.0
20 87 286 280
20 18.2
dehydration  fever diarrhea cough nasal
discharge

Fig. 4. Percentage of each NCS indicator (upper, middle, lower) observed at the onset of each symptom (%).

NCS 3 items

100 718

80

28 33.3 33.3 299 299

20 M @ eA
dehydration  fever diarrhea cough nasal

discharge
NCS : color of white eyes & dent of lower
eyelid

f

0 1 300 2 30.0

0 | B m o 2

0 [ rre.

dehydration  fever diarrhea cough nasal

discharge

Fig. 5. Percentage incidence when two (upper) or three (lower) NCS indicators were observed (%)
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Table 5. Relationship between dehydration, fever, diarrhea symptoms confirmed by
CS score and items of NCS (N = 120)

CS Symptom  NCS items R X2 P value
fever Drying degree of muzzle 0.48 28.18 0.00001
Color of white eyes 0.22 5.94 0.0148
Color of white eyes + 0.28 9.13 0.0104
Dent of lower eyelid
NCS 3 items 2 0.45 24.26 0.0001
dehydration Drying degree of muzzle 0.27 8.96 0.0003
Color of white eyes 0.24 6.78 0.0092
Color of white eyes + 0.31 11.43 0.0033
Dent of lower eyelid
NCS 3 items 2 0.35 14.53 0.0007
fever + .
dehydration Drying degree of muzzle 0.54 35.38 0.00001
Color of white eyes 0.20 4.60 0.0325
Golor of white eyes + 0.17 3.34 0.1883
Dent of lower eyelid
diarrhea Color of white eyes 0.20 4.60 0.0321
Color of white eyes + 0.17 3.34 0.1883
Dent of lower eyelid
NCS 3 items ? 0.22 5.66 0.0589

Dy=Cramer’s coefficient of association
INCS 3 itmes : Drying degree of muzle, color of white eyes and ent of lower eyelid

5 g 025 -
£ 02
S % 0.15 - .
§§ 0.1 1
2 3005 -
0 T
Exothermic Non-Exothermic

Fig.6. Difference in the amount of mucus on the muzzle of the exothermic and the non-exothermic group.
a,b : Different superscripts indicate significant difference at P<0.0001.
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100%
80%
60%
40%
20%

58.1

22.2

|

DOPositive

BFalse

117.8 e
Positive

0%

Drying degree

of muzzle

NCS 3 itmes

Fig. 7. Accuracy of judgment of fever symptoms by NCS
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Abstract

Calves are susceptible to diarrhea and pneumonia. It is
important for early detection of malfunction of calves and
knowing and solving the cause of malfunction in order to
keep calves healthy. It is useful to find a new cow signal
(NCS) that can easily and instantaneously judged calf health
without using measuring instruments, compared with the
conventional cow signal (CS) which uses a large number of
measurement items. The method leads to labor saving of calf
feeding management and early detection of diseases.

In this experiment six weaned calves were chosen

from the end of July 2014 to the beginning of October.
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Scoring went from January 2014 to March 2015. In the
New Calf Signal (NCS), a score table was designed by
defining score values of 3 items focused on the face (drying
degree of muzzle, color of white eyes, dent of lower eyelid),
respectively. Health assessment using the score table of
the conventional Cow Signal and the NCS score table was
conducted 120 times (20 times / head) and the coincidence
rate of the evaluation by both scores was analyzed. In order
to examine factors causing NCS, five symptoms (dehydration,
fever, diarrhea, cough, nasal discharge) was also measured at
scoring. The relationship between these symptoms and NCS
was analyzed with Excel analysis tool (2013) and SAS (ver.
9.4).

For the CS that evaluates the whole calf body, the
coincidence rate between the health evaluation of both were
82.5% (Kappa coefficient = 0.48) in the NCS for observation
and evaluation of only the face part. Three items of NCS were
strongly related to fever symptoms, and the highest Cramer
relationship number (V = 0.48) was obtained especially
with the drying degree of muzzle. There was a significant
difference (P < 0.0001) in the amount of nasal mucus volume
between the exothermic group (rectal temperature = 39.3°C)
and the non-exothermic group (rectal temperature = 39.2°C).
Especially when the rectal temperature exceeds 40.0 °C
(N=8), the dryness of the muzzle occurred in all cases. By
using the drying degree of muzzle as an indicator of calf
screening that requires measurement of rectal temperature,
labor saving of individual management will be realized.
With dryness of the muzzle of NCS alone, the positive
judgment of the fever symptom was 58.1%, but by including
the observation of the color of white eyes and the dent of
lower eyelid in dryness of the muzzle, 77.8% was judged
as positive. In other words, the false positive rate decreased
by 19.7%, and the accuracy of finding calves that need to
measure the rectal temperature could be improved.
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