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Objectives : The incidence of zoonoses in Korea has
increased recently. However, the study of high risk groups
for zoonoses has not been conducted to date in Korea.
Thus, we did this study to obtain data on brucellosis among
slaughterhouse workers in Korea.

Methods : We evaluated the structure of slaughterhouses
and the process of slaughtering by reviewing the relevant
l i terature and doing f ie ld studies.  We vis i ted 73
slaughterhouses and 62 residual products handle houses
across the country.  In addi t ion,  we conducted a
questionnaire survey of the work activities, and obtained
blood samples in order to determine the seroprevalence and
risk factors of brucellosis. The titers of brucellosis antibodies
were measured using the standard tube agglutination test
(SAT).  We diagnosed subjects as seroposi t ive for
Brucellosis if the titers were more than 1:160. The data
collected was evaluated using SPSS ver. 17.0.

Results : We included 1,503 subjects and obtained 1,482
blood samples among them: 849 workers involved in
slaughtering, 351 handlers of residual products, 190
inspectors and their assistants, and 92 grading testers and

their assistants. The seroprevalence of brucellosis among
the slaughterhouse workers was 0.8% (95% CI=0.4-1.5).
Broken down, the seroprevalence of brucellosis among the
workers involved in slaughtering was 0.7% (95% CI=0.3-
1.6), the handlers of residual products was 1.7% (95%
CI=0.7-3.9) respectively. Risk factors for contracting
brucellosis among slaughterhouse workers were being
splashed with catt le blood around the mouth, catt le
secretions around the body and not putting on protective
apron while at work.

Conclusions : An educational program is needed for high
risk groups on zoonoses about the prevention of infection.
Thus,  ef fect ive working guidel ines for  workers who
participate in the slaughter of animals must be developed in
order to protect them from zoonoses.
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Figure 1. The distribution of slaughterhouses across the country.
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Table 1. The seroprevalence of brucellosis according to age and gender among the slaughterhouse
workers

Age (yr)

Male

no. of
examinee

no. of 
sero-

positive

Sero-
prevalence

(%)

Female

no. of
examinee

no. of 
sero-

positive

Sero-
prevalence

(%)

Total

no. of
examinee

no. of 
sero-

positive

Sero-
prevalence

(%)

< 30
30  -  39
40  -  49
50  -  59

60

Total
* p=0.138 by Fisher s exact test between male and female, p=0.265 by chi-square for trend among age groups

85
261
404
335
119

1,204

0
2
3
6
1

12

0.0
0.8
0.7
1.8
0.8

1.0*

28
35
71

115
29

278

0
0
0
0
0

0

0.0
0.0
0.0
0.0
0.0

0.0*

113
296
475
450
148

1,482

0
2
3
6
1

12

0.0
0.7
0.6
1.3
0.7

0.8

Table 2. The seroprevalence of brucellosis according to duration of work, occupation and area among
the slaughterhouse workers

no. of examinee no. of  seropositive Seroprevalence (%)

Duration of work* (yr)
20

10  -  19
< 10

Occupation
Handlers of residual products
Workers involved in slaughtering
Inspectors and their assistants
Grading testers and their assistants

Area
Gangwon-do
Gyeonggi-do
Seoul-si
Incheon-si
Chungcheongbuk-do
Chungcheongnam-do
Gyeongsangbuk-do
Daegu-si
Jeollabuk-do
Gyeongsangnam-do
Ulsan-si
Busan-si
Jeollanam-do
Gwangju-si
Jeju-do

150
300
711

351
849
190
92

133
229
56
23

116
113
256
26

115
146
43
24

136
52
14

3
4
5

6
6
0
0

1
1
2
2
0
0
1
0
0
2
0
2
1
0
0

2.0
1.3
0.7

1.7
0.7
0.0
0.0

0.8
0.4
3.6
8.7
0.0
0.0
0.4
0.0
0.0
1.4
0.0
8.3
0.7
0.0
0.0

* p=0.122 by chi-square for trend among the duration of work, Unknown subjects were excluded.

Table 3. General characteristics, symptoms and SAT titers of human brucellosis cases

Occupation Gender/Age Area Symptoms SAT titer

Workers 
involved in
slaughtering

Handlers 
of residual
products

Male/47
Male/49
Male/47
Male/50
Male/50
Male/35

Male/60
Male/51
Male/53
Male/55
Male/30
Male/51

Jeollanam-do
Gyeonggi-do
Busan-si
Gangwon-do
Busan-si
Gyeongsangnam-do

Seoul-si
Seoul-si
Gyeongsangnam-do
Incheon-si
Incheon-si
Gyeongsangbuk-do

Myalgia, Impotence
Insomnia, Fatigue, Weight loss, Lack of appetite, Back pain

Arthralgia, Back pain

Lumbago

Myalgia, Diarrhea

1:160
1:160
1:160
1:160
1:160
1:320

1:160
1:160
1:160
1:320
1:320
1:1280

SAT: standard tube agglutination test for brucellosis  
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Table 5. Analysis of risk factors related to work and wearing shields between seropositive and
seronegative cases among handlers of residual products

Risk factors
No. of 

examinee
No. of 

seropositive

Sero-
prevalence

(%)
p-value*

Being splashed with cattle blood around the mouth 
(more than once a week)

Being splashed with cattle blood around the body
(more than once a week)

Being splashed with cattle secretions around the body 
(more than once a week)

Always putting on protective masks

Always putting on protective gloves

Always putting on protective aprons

Always putting on protective shoes

Always putting on protective wear

Always disinfection of instrument after work

Always disinfection of body after work

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

40
299
64

275
100
239
47

292
291
48

327
12

334
5

136
203
263
76

323
16

1
5
2
4
1
5
2
4
6
0
4
2
6
0
3
3
4
2
6
0

2.5 
1.7 
3.1 
1.5 
1.0 
2.1 
4.3 
1.4 
2.1 
0.0 
1.2 

16.7 
1.8 
0.0 
2.2 
1.5 
1.5 
2.6 
1.9 
0.0

0.532

0.317

0.675

0.196

0.600

0.016

1.000

0.687

0.620

1.000

* tested by Fisher s exact test

Table 4. Analysis of risk factors related to work and wearing shields between seropositive and
seronegative cases among workers involved in slaughtering

Risk factors
No. of 

examinee
No. of 

seropositive

Sero-
prevalence

(%)
p-value*

Being splashed with cattle blood around the mouth 
(more than once a week)

Being splashed with cattle blood around the body
(more than once a week)

Being splashed with cattle secretions around the body 
(more than once a week)

Always putting on protective masks

Always putting on protective gloves

Always putting on protective aprons

Always putting on protective shoes

Always putting on protective wear

Always disinfection of instrument after work

Always disinfection of body after work

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

114
689
217
586
144
659
179
624
540
263
751
52

781
22

228
575
687
116
755
48

5
1
3
3
4
2
2
4
5
1
6
0
6
0
2
4
4
2
6
0

4.4 
0.1 
1.4 
0.5 
2.8 
0.3 
1.1 
0.6 
0.9 
0.4 
0.8 
0.0 
0.8 
0.0 
0.9 
0.7 
0.6 
1.7 
0.8 
0.0 

<0.001

0.352

0.011

0.620

0.670

1.000

1.000

0.679

0.210

1.000

* tested by Fisher s exact test
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