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Abstract : The goal of this study was to investigate risk factors associated with porcine reproductive and respiratory
syndrome (PRRS) in pig farms in the Republic of Korea using logistic regression and a multilevel model. A cross-
sectional study was applied to 305 pig farms with a questionnaire-based interview by veterinarians between March
2014 and February 2015. The questionnaire comprised eight categories: proximity to neighbors, disinfection, visitors,
vehicles, insecticides, wild animals, gilts, and feeding. In total, 61 questions in eight categories related to pig farm
biosecurity were investigated. Farms were classified as PRRS stable or unstable based on the results of an antibody
test and PCR. For univariate analysis, keeping production records with computers (OR = 0.283, 95% CI = 0.056 — 1.425),
accredited farm with no use of antibiotics (OR =0.412, 95% CI=0.134 — 1.269), reviewing health record of semen
prior to purchasing (OR=0.492, 95% CI=0.152 - 1.589), complete isolation of runt pigs (OR =0.264, 95% CI=
0.084 — 0.829), compulsory registering for visitors (OR = 0.424, 95% CI=0.111 — 1.612), keeping records of insecticide
history (OR =0.406, 95% CI=0.089 — 1.846), routine on-farm monitoring by veterinarians (OR =0.314, 95% CI =
0.069 — 1.423), and use of on-farm checklist for biosecurity monitoring (OR =0.313, 95% CI=0.063 — 1.553) were
found to decrease the probability of PRRS infection. Multivariate and multilevel analysis revealed only two factors,
complete isolation of runt pigs (OR =0.165, 95% CI=0.045—-0.602 and OR =0.208, 95% CI=0.055-0.782) and
compulsory registering for visitors (OR = 0.106, 95% CI=0.017 — 0.655 and OR = 0.119, 95% CI=0.017 — 0.809) were
found to decrease the probability of PRRS infection. The intracluster correlation coefficient of a province for multilevel
model was 0.05. The results of this study might facilitate biosecurity measures for individual farms to reduce the
probability of PRRS infection.

Key words : PRRS, risk factor, multilevel model, biosecurity.

M B PRRS A}23S 55 A|Edo)d Az ) oF 209 WE
ggee] S48 e 4 Qe AoE EAE 0 (28),
A A2 7] 55715 FH(porcine reproductive and respira- =9o] 79 EE 5007 RS 7l 34 PRRS WA
tory syndrome, PRRS) Arterivirus %7(genus) PRRS H}o] oF ont mpe=o] E4o] WMIg Zlo 7 FFEnt JUh26).
2 7HAo) o)sle] QA= FAH ARl ZAF B WA PRRS H}o|#| 2= RNA Hlo]8]22M Lelystad virus (LV)

of slofxlE B SETAR S fridshe TARAgA oIt 2 gEEE 9% (type DI VR-23322 thiEH= 57F
(1,5,8,11). =3+ PRRS Hlo]# e o]FAE A AXARA (type II) F 72| Faargo] EA31t}(3). FHeollME= 1993

% (postweaning multisystemic wasting syndrome)©| 4} d En|g PRRS H]-OIH 271 AS AEE 1% (13) 783
HA] E-&71E-3H (porcine respiratory disease complex)S HlolH A s HEE L Jok(17). PRRS Hlol# 2= 9 7
Fas  de F2 2219 SR A ATh?20). PRRS ] open reading frame (ORF)& *3Fehk=t] ©] ¥ PRRS
7ol gk AAA L wig- st v=e] A Hpol2]s 7k §dx} Wol7k HiA o8 v ORF7°] F2
fred SAHISEAA A Astel HAE SR A7 o] o] 8HT3). ARHEZR= FFHR Y] 2F, FE, ¥
°F 6% 2elel Fal|7t BAETk(10,19). WIEES] A4 T 5 BHled AdE el Ade T AdvE

Selod AR A, AR, B B2 B8 0HARG 214
e 71ede] o]& 2= 9l7 Fol| 714949 =

'Corresponding author. 'L}i j=lh= ] ]‘T“H S ] U’HT':Oﬂ =t <. O

E-mail : paksi@kangwon.ac.kr 717kl Hlol# 27t EAHE 4 QIT2,5,7-8,14-15,20,24-26).

140



UER8S o]g3l S WEbrle] R EE/1EET el B 141

vlol#] o] ZE A= 7|zt AA uble]y2E wiE
st 7ol uhe FEig ANSIES HolR fe P
del FHE 4 Ul S3Ee 28 5 do(©9), 53]
FEvEtel o] AREETL E3 P A =
2 d8elM= @717 Yol PRRS #49S 2-ske Zlo
Ao g g 5 Atk

PRRS 7S dlgsl7] SJalire vleleizrt s Uiz
FEE AR2E Adshs AN = U g
NAES ZANAZEE BES & e Wl S o]
k= Aol F23M(6), AAFQ A eiME
kg AEE 93 Q9 (risk factor)S elske A7t 2
Aot} Edol oahd o FEwrkel 24 A A,
AN R, AU R e = Ul AAREY, Ui
ARE(14-15), &7 9] =& =3 Ui, A% 28 o)A
olf1(26), FH= WA, B} THOZHE Ad FY(7) 5

%3k 22lo] PRRS 7999l flgegle=z Husn} ), =
WellMe Azt 912y 578 AA] Baz2ale 983 74

ol
R

+ AE9ge] ghdke AoE B E At 24
2~¥] 3] (logistic regression analysisyS ©]-8-3}] PRRS
el 7ldske P eS EAH FA9 PRRS 29
o] Fx7t PAFAZTLER UE T dvke HS
Hkd5t7] 98l t=28 (multilevel model)g ©]&3+ ¢ e
1l FAS AAEl] AlF8Rle]l FEHTY HEAEE o=
Ar dusteA] 2REHe] 275 Fgsaat R EAh
ME % w

Xtz

& ArelM s FHFAAAET A aRAgER A=A
AR P de® 20149 395E 2015 29714
A= 3627 E F=7hlr e A ARE £
Ak e AR T 1V FELRIEFEAH )
I SEAHel FEHAN Be e AlLlskal, AEzAK
ob AL A3 ol 88 5 e 3057 w7F ARE 3
T 2Aslh AEEe FEs WUk 913 2AREE
T SAbE7E A, a5A, WA, AREd A, T
T, cHEE, FHE AR S Sl MF T 61 d5ol
om, BE AR dE TP w8 A
AHRANR AT FAPARE S8t F7PE B
B FEE, 1, 2,3 3 4 o] agel 457 AL
AR Ef FQ BE Y 2@kl 6T e 209
B AT EfARES 7 3, AREe] A9 SR 23F
ADsAT. HE 2= flste] ADF7E 407 oldelar
e =wto] wl olsl]l svte] AR IRRE Al A
Tt

%

SHEN

2 ATl BAe] 7B srtelH, AAAAL A
£ Herdcheck PRRS 3XR (IDEXX, USA) ZAlA SP<
04 o 34, 7 o= WY FLH =
PRRS Hu|F 2 §HFo] ORF7 F44 &8 Nested
PCRAITIRIT) =28, &) A9k ARE-SIITE. §7F 752

AAfRe RES AET BT Aol FrEY B

+E v st sHoE BRI

2 2¥ 3953 (logistic regression modelyS ©]-8-3}
©H FE-A (univariate  analysis)® THH 8- (multivariate
analysis) ¥ T4 (multilevel analysis)yS A 8101,
2A Y 3R] YRS v P

logit(¥V) = log( 2= )= Aot BXic+ -+ fX+ &

-}?

THARREA A F-o) < (P-value)o] 025K T} 2R HFE
tha Ao Yttt SR NA] feojde] EjlE
W 7F FAA (collinearity)S 223 o) qt 37|47 (Spearman
correlation coefficient)”} 0.5 Aol =& AL
2 AL, o] AHF THEEAMA folFe] B
TE PRl EFeRih thHEREAS dA%] £
(stepwise)y= ©]&319 o™, FoAS Wald BAIHLE p<
0.059141 g3kt M3 ¥ tiaiA= wx[H] (odds
ratio, OR)2} 95% Al=Z]-7H(confidence intervalyS AlAts}
At

E]_%_
A, A&, Ad, S5,
(hierarchical factor)C-=

i

¢
F

iE [ |

M Slell A= o8 P, 471, AE,
TH, AF)em skl Alsadd
FAE RS v A2k

Hr

Y,
lOgit(Y[) = log(l _ly) :ﬁ0+ ﬂl)(li+ et ﬂn)(ni+ ;upmvince(l)+ &

1

AZ281e] LR E I (clustering effecty= 3 W ALAIS
(intracluster correlation coefficient, ICC, p)& *H7}3F31th.
ol /ME Y=F7k] AF L8 PRRS #AdEe] xS
FAAZE )T YFFAAZ 202 Uro] Eaelks Ao
2, U] ¥ (intercept, o2)2F “xH(residual, o2l Tt
FELFEA X (covariance estimate)S ©]-8-51 AAHHCI(16).

2
o
p:TL
Gp+62

AT iAo folds drEste] A5 z8-E H(inter-
action effect)y= 23] 29Ul 28 3= (goodness-of-
fity)= Hosmer-Lemshow A3 AR o2 Hrlslglom, B
E AE= EAFIIA SAS (version 9.4, SAS Institute,
Cary, NCYE AR&-3to] 24890t

g I
% 6lle] Sl tid v 242 HARA 2
3 B44H Auzelolal, TaAA F1%, oo tis
A7 A ek, 9FES 9 A2 mlolal, WEE

2] AR L8 52 PRRS #ALEY SUtet #
Hol e Aoz EAETH(Table 1). THHFEEA )M {2
g W 7 gs3AAde SRIER] ettt #E chdEEA
oM AEHES & AeAY FEe] WHES %)
4 739 PRRS AP ] 7A3H 2™ (Table 2), ZF




142 o5 - og7] - 28] - Y

Table 1. Descriptive statistics and odds ratios (ORs) from univariate analysis of risk factors for porcine reproductive and
respiratory syndrome virus (PRRSV) infection in swine herds

Variable Category PRRS - PRRS + OR P value

Keeping production records with computers Yes 2 10 0.283 0.1258
No 13 230

Accredited farm with no use of antibiotics Yes 5 41 0.412 0.1223
No 10 199

Reviewing health record of semen prior to purchasing Yes 11 138 0.492 0.2358
No 4 102

Complete isolation of runt pigs Yes 10 212 0.264 0.0225
No 5 28

Compulsory registering for the visits Yes 12 217 0.424 0.2079
No 3 23

Keeping records of insecticide use Yes 13 174 0.406 0.2432
No 2 66

Periodic monitoring of pigs by veterinarian Yes 13 161 0314 0.1329
No 2 79

Use of on-farm checklist for biosecurity monitoring Yes 12 126 0.276 0.0507
No 3 114

Table 2. Results of multivariate logistic model of risk factors for porcine reproductive and respiratory syndrome virus (PRRSV)
infection in swine herds

Variable Coefficient SE Wald x OR 95% CI
Keeping production records with computers —-1.2280 0.9041 1.8449 0.293 0.050-1.723
Accredited farm with no use of antibiotics —0.8545 0.6616 1.6682 0.426 0.116-1.556
Reviewing health record of semen prior to purchasing —-0.2503 0.6574 0.1449 0.779 0.215-2.824
Complete isolation of runt pigs* -1.8012 0.6604 7.4399 0.165 0.045-0.602
Compulsory registering for the visits* —2.2440 0.9294 5.8294 0.106 0.017-0.655
Keeping records of insecticide history —0.8911 0.9770 0.8320 0.410 0.060-2.783
Periodic monitoring of pigs by veterinarian —1.0538 0.8802 1.4332 0.349 0.062-1.957
Use of on-farm checklist for biosecurity monitoring -1.1604 0.8166 2.0194 0.313 0.063-1.553

SE: standard error, OR: odds ratio, CI: confidence interval
*: statistically significant (P value was less than 0.05)
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Table 4. Results of multilevel logistic model of risk factors for porcine reproductive and respiratory syndrome virus (PRRSV)

infection in swine herds

Variable Coefficient SE t value OR 95% CI
Keeping production records with computers —-1.1946 0.9379 -1.27 0.303 0.048-1.921
Accredited farm with no use of antibiotics —-0.6504 0.6869 -0.95 0.522 0.135-2.019
Reviewing health record of semen prior to purchasing  —0.1965 0.6869 -0.29 0.822 0.212-3.179
Complete isolation of runt pigs* —-1.5694 0.6721 -2.34 0.208 0.055-0.782
Compulsory registering for the visits* -2.1307 0.9737 -2.19 0.119 0.017-0.809
Keeping records of insecticide history —0.9933 1.0254 -0.97 0.370 0.049-2.792
Periodic monitoring of pigs by veterinarian —-0.9220 0.9150 -1.01 0.398 0.066-2.412
Use of on-farm checklist for biosecurity monitoring —-1.0611 0.8333 -1.27 0.346 0.067-1.787
SE: standard error, OR: odds ratio, CI: confidence interval
*: statistically significant (P value was less than 0.05)
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