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An Epidemiological Study on Biosecurity Practices on Commercial Pig Farms in
Korea: Risk Factors for Porcine Reproductive Respiratory Syndrome Virus Infection

Kyu-Wook Kim and Son-I1 Pak’

College of Veterinary Medicine and Institute of Veterinary Science, Kangwon National University, Chuncheon 200-701, Korea

Abstract : Although researches have highlighted the important role of enhanced farm biosecurity to reduce the severity
and prevalence of diseases in livestock, to date there has been little study in Korea on farmers’ adoption of biosecurity
measures to control porcine reproductive and respiratory syndrome virus (PRRSV) infection. To mitigate the risk of
PRRSYV infection in pigs, the risk factors by which PRRSV is introduced in pig farms must be determined. The primary
aim of this study was to investigate pig producers’ perceptions about on-farm biosecurity practices. We also analyzed
data obtained from a cross-sectional study on 196 farrow-to-finish farms conducted between March 2013 and February
2014 to identify risk factors for PRRSV infection at farm level. Standardized questionnaires with information about
basic demographical data and management practices were collected in each farm by on-site visit of trained veterinarians.
Farms were classified as negative or positive through the use of infection profiles that combined data on PCR positive
pigs and serological testing including antibody titer, sero-conversion pattern at each age category, and vaccination status.
Data on biosecurity practices, farm management and environmental characteristics were analyzed using multivariate
ordinal logistic regression. Generally, the biosecurity level in the pig farms included in this study were insufficient
to reduce/prevent the risk of PRRSV infection given the high pig density areas and the considerable extent of vehicle
movement. Factors associated with PRRSV infection were those where owners used on-farm vaccination programs
had a lower risk of infection (OR = 0.19, 95% CI 0.06-0.61). The results from the analysis may guide to tailor biosecurity
measures in the reduction or prevention of PRRS to the specific circumstances of pig farms in different localities
of the world. To the best knowledge of the authors, this is the first study to report information on the biosecurity

practices currently implemented on Korean pig farms.

Key words : biosecurity, pig farm, risk factor.
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Table 1. Frequency distribution of biosecurity measures on 196 Korean pig farms between March 2013 and February 2014

Biosecurity measures investigated

Frequency (%)

Feed supplier vehicle does not enter the farm 6.6
Carcass treatment facility outside the farm 7.8
Off-site location of incoming feed station 9.5
Loading bay outside the farm 133
Do not allow slurry removal vehicle into the farm 16.6
Prohibit of finisher truck driver to enter the farm 18.3
Do not allow feed supplier driver to enter the pig unit 21.2
Do not allow visitors to bring personal items with them into the pig unit 29.5
Preventing from access of wild animals in carcass treatment facility 31.3
Use of dedicated equipments and tools for carcass disposal 46.5
Clinical monitoring of pig herds using biosecurity checklist 46.5
Restriction of visitors with foreign travel within 5 days 48.5
Disinfection of loading bay 50.6
Clinical monitoring of introduced sows 53.1
Use of dedicated clothing to enter the farm 57.7
Compulsory registering for the visits 59.7
Fence surrounding the farm perimeter 59.8
Disinfection of all visitors before enter in the farm 61.0
Routine checking for temperature at each pig unit 62.2
Disinfection of equipments and tools for carcass treatment 63.4
Use of a syringe to treat for suckling pigs 68.9
Clinical monitoring of purchased sows during acclimation 70.0
Ask if visitors have been on other farms 70.1
Consultation with veterinarians for choosing vaccine 73.9
Parking lot outside the farm 75.5
Testing for water quality 75.9
Employee education on biosecurity program 76.8
Reviewing for health status record of the source herd prior to purchasing 79.7
Isolation & acclimation of newly introduced sows 83.3
Using a footbath for the entrance of each barn 85.5
Vaccine storage at desirable temperature 89.2
Washing and disinfection ford at the entry of the farm 92.1

Results are expressed in percentages because of the denominator for questionnaire items is not 100.
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Table 2. Results of univariate analysis of risk factors associated with porcine reproductive and respiratory syndrome virus
(PRRSV) status in pig farms (p < 0.25)

Variable name Categories PRRS - PRRS+ OR p value

Presence of isolation facility for newly introduced sows Yes 7 1 5.41 0.1191
No 75 58

All-in-all-out management in weaners Yes 44 30 1.75 0.0718
No 45 43

Requesting a veterinarian for the diagnosis of carcass with unknown causes Yes 41 37 0.64 0.1262
No 75 43

Disposal method of carcass Self 16 5 2.40 0.1015
Consignment 100 75

Use of dedicated equipments and tools for carcass disposal Yes 56 55 0.424  0.0049
No 60 25

Disinfection of equipments and tools for carcass treatment Yes 34 41 0.394  0.0021
No 82 39

Preventing from access of wild animals in carcass facility Yes 75 63 0.494  0.0353
No 41 17

Presence of livestock farms within 3 km-radius around the farm Yes 69 39 1.54 0.1439
No 46 40

Fence surrounding the farm perimeter Yes 48 41 0.66 0.1638
No 67 38

Presence of a sign forbidding the entrance Yes 37 43 0.40 0.0022
No 78 36

Disinfection of all visitors before enter in the farm Yes 41 40 0.54 0.0385
No 74 39

Compulsory registering for the visits Yes 39 40 0.50 0.0206
No 76 39

Restriction of visitors with foreign travel within 5 days Yes 56 49 0.58 0.0681
No 59 30

Disinfection of loading bay Yes 102 74 0.53 0.2471
No 13 5

Location of incoming feed station Off site 107 68 2.16 0.1152
On site 8 11

Residence of workers on the farm Yes 38 44 0.39 0.0019
No 77 35

Using a footbath for each pig unit Yes 13 18 0.43 0.0351
No 102 61

Use of dedicated tools between pig units Yes 70 62 0.43 0.0107
No 45 17

Designing barn location considering pig flows Yes 54 47 0.60 0.0869
No 61 32

Purchasing of sows Yes 91 76 0.15 0.0026
No 24 3

Clinical monitoring for newly introduced sows Yes 52 49 0.51 0.0220
No 63 30

Isolation & acclimation of introduced sows Yes 13 17 0.47 0.0567
No 102 62

Clinical monitoring of purchased sows during acclimation Yes 32 31 0.60 0.0966
No 83 48

Routine checking for temperature at each pig unit Yes 32 40 0.38 0.0014
No 83 39

Consultation with veterinarians for choosing vaccine Yes 22 31 0.37 0.0024

No 93 48
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Table 2. (Continued) Results of univariate analysis of risk factors associated with porcine reproductive and respiratory syndrome

virus (PRRSV) status in pig farms (p < 0.25)

Variable name Categories PRRS - PRRS+ OR p value

Having on-farm vaccination programs Yes 8 17 0.27 0.0045
No 107 62

Vaccine storage at desirable temperature Yes 7 16 0.26 0.0044
No 108 63

Keeping medical records of treatment and vaccination Yes 40 20 1.58 0.1625
No 75 59

Routine health monitoring of swine herds by blood testing Yes 29 27 0.65 0.1773
No 86 52

Use of a syringe per pen Yes 34 35 0.53 0.0361
No 81 44

Use of a syringe to treat for suckling pigs Yes 33 32 0.59 0.0881
No 82 47

OR: odds ratio

Table 3. Results of the final multivariate analysis of risk factors associated with porcine reproductive and respiratory syndrome

virus (PRRSV) status in pig farms

Variable name Coefficient

Standard error

Wald x>  OR 95% CI

Having on-farm vaccination programs —-1.6801

0.6035 7.75 0.19 0.057-0.6080

OR: odds ratio, CI: confidence interval
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