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Abstract : To identify risk factors of canine distemper, which is one of the most important disease of dogs
in Korea, a case-control study was performed with 2,507 cases and 4,121 controls from 630 veterinary
clinics throughout Korea. In multivariate logistic regression models, the sampling period (Mars and April)
and the age of the dogs (7-12 months old) were associated with an increased risk of canine distemper.
Sex, body size and residential region showed no significant relationship. The epidemiological evidences of
canine distemper in Korea agree to the risk factors observed in foreign countries.
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� �

� ����(Canine distemper, CD)� ���� ��

��� ������ ��� �� � ��� �� ��

�� �� ��� ���� 11��(Familiy) ��� 8�

� ��� CD� �� ���� ��� �� ��� �

�� ��� �� �� [4]. �	�	 CD �����

Paramyxoviridae�, Morbillivirus�� ��� RNA ��

���� ��� ��� �� ��� ���� ���

� �� ��� �� ��� �� ���� ��� �

�� ����� 
��	 ������ � �����

����� ��� ����� ��� ��� � ��.

�� �� ���� ����� ����� �� ��

��� ��� ��� [5], CD� ��� ����� �

��� �� ����� �� ��. CD ����� �

�� ��� 
� ����� ���� ��
� 50%

� ��� ���	 	�� ����� ��� ���

� �� ��� ���� ���� ��� ��� [1,

5]. ��� ����� ���� �� �� ��� ��

��� �� � CD ����� �� ���	�� 	

� 2� �� ��� �� ���� ��� �	�. 


���� CD� 1� ��� 
� ��� �� ��

��� �� ��� ���� ����, ��� �	�

� �� 	 �� �� ���� �� ��� ��� �

� [1]. CD� �	
� �
� �� ��� �
� �

���� ���� ���� CD� ��� ��� ��

� 
	�� �� ���	 ��� ��
�� �
�.

���� ��� �� �� ��� ���� CD ��

��� �� �� ��
�� ����� 	�����

[3, 8-10], ������ 
����� ��� �
 ��
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� �� ��� [4], ������� ������� CD

���� ��� �� ��� 
� �� ��� [2, 7].

��� �
�	 ��� ���� �� �� ��� �

	
	�� �� ��� ��� 
���, ��� ��

� ��� ��� ��� 
��� ��� �	� ��

��. ��� � 
���� ������ CD ���

���
 �� �� ����� ��� ��� ���

� ��-�	� 
�(case-control study)� �
�� �

� ��� 
�� ��� 
	�� ������ � 	

�� ����� ��.

�� � ��

������

2002� 1��� 10��� 10�� �� ��� ���

630� ������ ������(��� Vetlab)� �

�� � ���� ���� ���	 
����� �

����. �	� ��� ���� �� ���� ��

� ����� �� ��� ���. �� � 10
� �

��� �� ��� ���� �� ������� �

��� �� ��� � 
�� ���� �����. �

	� ��� ��� 10,294� � RT-PCR 	� � ��

�� ����� �� ��� �	 3,801�� ��(case)

��, ����� �	 6,439�� �	�(control)�� �

���� �
���. ��� ��� ��� 34.0%(1,294

�)� ��� �	�� 36.5%(2,372�)� �� ���

��� �� �	� ���� ���� ��� ���

� 
�� ���� ���� ����� ��� 2,507

�� �	� 4,121�� �	� ���� case-control

study� �
���. 

���� � ����

� ���� ���� ��	�� 	�
 ����,

�� ����, ��, �� 	 ��� ��� �� ��

� �	�� �	����, �	� �	�� ��� �

���� ��� �� ���� �
��
 ���. �

	��
� ����, �� ��� ���� ����

�. �� ��� �� ��� ��
, ��
, ��
�

� �
���. ��� �� ��� �� �	� ��

331���� �� �����. �
� ����, ��,

��, ���� �� 	� �� ��� �� �	� �

���� ���� �����.

����(χ2)���� ���� ��� ���
� 


��� ����, � 	�� ���� �
�
� �	

���. �	����, ���� 	 ��� �� ���


��� � ��� �
� �� �� ��� ����,

Table 1. Odds ratios (OR) and their 95% confidence intervals (CI) on association of canine distemper incidence with
sampling period and residential region

Variable
Cases

No=2,507
Controls

No=4,121
Crude

OR(95% CI)
Adjusted1)

OR(95% CI)

Sampling period

Jan-Feb
Mar-Apr
May-Jun
Jul-Aug
Sep-Oct

611 (38.9%)
748 (43.2%)
477 (36.4%)
371 (34.8%)
300 (31.6%)
χ2 = 0.4304

960 (61.1%)
983 (56.8%)
833 (63.6%)
696 (65.2%)
649 (68.4%)

P<0.0001

1.4(1.2-1.6)
1.7(1.4-2.0)
1.2(1.0-1.5)
1.2(1.0-1.4)
  1

1.4(1.2-1.6)
1.6(1.4-2.0)
1.2(1.0-1.5)
1.2(1.0-1.4)
  1

Province (Residential area)

Seoul
Kangwon
Gyeonggi
Kyungnam
Kyungbuk
Chunnam
Chunbuk
Chungnam
Chungbuk

1,211 (37.6%)
48 (45.7%)

255 (38.9%)
180 (38.5%)
288 (35.2%)
140 (36.3%)

9 (34.6%)
260 (39.7%)
116 (39.7%)
χ2 = 7.5598

2,011 (62.4%)
57 ( 5.3%)

401 (61.1%)
288 (61.5%)
530 (64.8%)
246 (63.7%)
17 (65.4%)

395 (60.3%)
176 (60.3%)
P=0.4776

         1
1.4(1.0-2.1)
1.1(0.9-1.3)
1.0(0.9-1.3)
0.9(0.8-1.1)
1.0(0.8-1.2)
0.9(0.4-2.0)
1.1(0.9-1.3)
1.1(0.9-1.4)

         1
1.4(0.9-2.1)
1.0(0.9-1.2)
1.0(0.8-1.2)
0.9(0.8-1.1)
1.0(0.8-1.2)
0.8(0.4-1.8)
1.0(0.9-1.2)
1.1(0.8-1.4)

1)Adjusted for residential region, sampling period, age and sex.
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��� ��� ��� �� 
� ���, ��� ���

���� �� ���(Odds Ratio, OR)� 95% ���


(95% Confidence Interval, CI)� �����. ����


�
�� � ���� ��� ��� ��� ���

�� ��� ��� ��� �� ����� ��� �

�� ����
�
� �����. ������ SAS

8.1��� �����.

� �

����� ����� � ���� ��� ���

��� Table 1� �����. 9-10�� ��� 1-2�,

3-4�, 5-6�� OR� �� 1.4(95% CI=1.2-1.6), 1.6(95%

CI=1.4-2.0), 1.2(95% CI=1.0-1.5)� 9-10� ��� ��

��� ���	� �
�. ��� �� ���� ��

� � ���� ��� �� �	����(χ2 ��

p=0.4776). �� ����� ��� � � �� �� �

	� ��� ����� ���� �� ���� � 1.4

� �� �� �	� �� ��� ����� ����

� ���� �
�(OR=1.4, 95% CI=0.9-2.1). ����


�� ��� ����� ����� ��� ����


��� ��� ���. 

Table 2� �� ��� 	�� ��� 
	� � ��

�� ��� ���� ��� ��� �� ��� ��

�� ��� ��� ��� ��� ������, ��

��� ���� ��� ��� ���� ��� �


�. �� �� 	�� ����
� ����
�� �

�� ���. 3��� ��� �� ���� 7-12���

�� ����� �	� �
 ������(OR=1.2,

95% CI=1.0-1.4), � �� ����� � ���� ��

� �	����.

χ2 ��	� �� ��� �� � ���� ����

� ��� ��� ���(p<0.01). ��
� ��� �

�
� OR� 95%CI� ����
�
��� 1.2� �

	� �
 ������ CI� 0.9-1.4� ����� �

���� �
�� �������� � CI� �� 0.6-

2.3�� �� �
� �� �����. ��
� ���

� ��
��� �� �	� ��� ��� �
�

(Table 3).

Table 3. Odds ratios (OR) and their 95% confidence intervals (CI) between body size (breeds) and canine distemper
incidence

Body size1) Cases
No=128

Controls
No=203

 Crude
OR(95% CI)

Adjusted2)

OR(95% CI)

Large
Medium
Small

1 ( 5.3%)
109 (40.1%)
18 (45.0%)
χ2 = 9.8425

18 (94.7%)
163 (59.9%)
22 (55.0%)

P<0.01

  1
1.2 (0.9-1.4)
1.1 (0.9-1.4)

  1
1.2 (0.6-2.3)
1.0 (0.8-1.3)

1)Body size was classified by breeds of dogs. Data were available only for 331 dogs (5% of whole 6,628 study population).
2)Adjusted for residential region, sampling period, age and sex.

Table 2. Odds ratios (OR) and their 95% confidence intervals (CI) on association of canine distemper incidence with
sex and age of dogs

Variable
Cases

No=2,507
Controls

No=4,121
Crude

OR(95% CI)
 Adjusted1)

OR(95% CI)

   Age (month)

�3
4-6
7-12
13-24
>24

1,674 (37.4%)
280 (38.2%)
195 (42.0%)
170 (39.3%)
188 (35.8%)

χ2 = 27.6619

2,779 (62.6%)
453 (61.8%)
269 (58.0%)
263 (60.7%)
337 (64.2%)
P<0.0001

  1
1.0(0.9-1.2)
1.2(1.0-1.5)
1.1(0.9-1.3)
0.9(0.8-1.1)

  1
1.0(0.9-1.2)
1.2(1.0-1.4)
1.1(0.9-1.3)
0.9(0.8-1.1)

   Sex

Male
Female

961 (37.3%)
1,546 (38.2%)
χ2 = 0.4817

1,615 (62.7%)
2,506 (61.8%)

P=0.4994

  1
1.0(0.9-1.2)

  1
1.0(0.9-1.2)

1)Adjusted for residential region, sampling period, age and sex.
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� �

��� ��
� 	���� ���� �� �� �

�� ���� 	���� �� ���� ���� �

��� ������ �� �� ����� �� CD �

�� ���� ��� ���� ��. � 
�� ���

� ������ �	 �� � ��� CD ��� ��

�
 ������� ��� ��� ���� ���

� ��� ������ �� � ���� �� ���

� �� ����� ��� ���
 ����� ��

� ��� ���� ����. 
���� CD ����

� ��� �� � 7
 �� ����� ���� ��

��, �� � 2��� 3�� ��� ����� ��

�� ��� ���
 �� [1, 4]. � 
��� CD�

��� ����� ���� ��� 	�, 1-2�� 3-4

�� ���	� �� ��� �����, �� ���

�� CD ����� ��� 
�� �� ��� ��

��. ��, 1-2�� ��� �� ��� ����� �

�� ���� CD ������� �� ����� �

��� ��� ��� ���	 � ���� ����

��� ��� ����� �� ��� ����� �

���� ���� � �� �	� ���� ��� �

��� [5]. ��, 3-4�� ����� ���� �� �

���� ���� �� 2�-3�� ��� ���� �

� �� �, ����� ��� ��� ���� ��

���
 ��� ���� ��� ��� ���� �

�� ����. ��, CD ����� �� ��� ��


� ��� �, ��� ��� ���� ����� �

� �� ����� �� ���� ��� 3-4�� �

�� ��� ��� ���� ����� [5]. �� �

���� ����, ��	 1-2� 	 		 3-4�� ��

�� �	� ��� ��� ����� 5-6�, 7-8��

� 1-4� ��� �	� ��� 9-10�� �� ���

�� �	� ��� � 
�� 	�� �� ��� �

�� ���. 

CD� ��
� �� ��� �� ���� �� �

�� ���� ��. 
���� 1� ��� ��� �

�
� ��� [12], �� 3-6���� ��� �� �

� ��
� ��� � �� [1, 5]. � 
���� 1�

��� ��� �� �	� ������ 4-6����

��� 7-12����� 	 �� �	� ������ �

� �� 
��� ��� �� ���(Table 2). ���

CD ��� ���� 
��� ����� �� �
 �

��� ��(���
��)� �

�� �� ���

		 ���� ��� �
� 
�� �� ��� �	

�. ���� CD ��� 6-8���� 3-4� 
���

�� 2	 
��� �� 
��� [6]. ��� ����

��� ��� 3-4��� 1� �

�� � � 4-6�

�� ��� �� ��� 2� 
�� ��� ��� �

� ��� ����� ����� ��� �����

��� ��� ��� �� �� � ��. �� � ��

� �

�� �� ���� �� ����� ���

��� 
��� 
	��� ��	 �� ���, ��

���� ����� �� ��� 	�� ��� ��

� 	��� ��� �
 ���
��� ��� ��

	 7-12��� ���� ����� ���� ��� �


�� �
� ��� ��
 ��
 �� �� [6].

�� ��� �� CD ����� �� ���� �

�� �� ��� ����� ��� ��� ��� �

�� �� ��. ���� �� ����� CD ���

�� �� ��
� ��
� ��� ���, ����

��, ���� ���, ����, ���� ���� �

� ����
�� ��
�� ��
� ��� ���

�� [5]. ��� ��� ��� �� ��� ��� �

�� �� 
���� ������ �� [1]. � 
�

� ����
��� ���� CD� ���	� ��

� ��� �
�� ����. �� ��� ��� ��

CD� ���	� ��� �� ��	 ��� ����

�, � 
�� ��� � ��
� ���� �� 1�

���� CI� �� ����� ����� 
�� �

��.

� 
�� case-control study� ���� �
���.

Case-control study� ����� �� ��� ��� �

� ��� �� 
� ���� ��� � ��� ��

� �� ��� �� ��� ��
	�� �����

���� 
��� [11]. ��� �
� 
�(cohort

study)� �� ��� 
�� �� �� �
�� ��

���� 	�� ��� � ��� ��� ��. ���

��� �	�	
�� ��� ��� ��� ���

�����(recall bias)� ���� �� ��� ���

���� ���� ����(��/��)� �� ���

��� �	�	� ��� �� � ��. �� �� �

��� ���� ��� � 
���� �	� ���

� ��
�, ��� ��� ��, ��, �� �� ��

��� �� �	���. ��� ��� 
��� �


���� ��� �	�	�� 	� �����

(information bias)� ���� ������ ��� CD

��� ��� 
	�� ��� � ���.

� �

Case-control study 
�� ��� � 
���� �
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���� ��� ���� 	 �� ��� ��� ��

� ���� ���� �	���� ��� ����

�. � 
�� 	�� ���� ��� �� � ���

�� ��� ���� ������� ��� � ��

� �	���. ���� ���� ���� �� ��

�� �� �
� � 
��� ��� ��� ��� �

����� ���� �� � ��� 
���� ��

�� � CD� ��� ���� 
���� ��� �

� ���. �� case-control study� �
 �	� ��

������ ��� �� �� �� ���� ���

� � ��� �� ��� ������ ��� �� �

� �� �� ��� ��� ��
	� ���� ��

��� ���� ��� � �� ���. 
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