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Abstract

Antimicrobial (AM) resistance is a growing threat in human and veterinary medi-
cine, spreading across species and perceived as One-Health issue. Prudent use of
AM products is essential in mitigating this risk in both human and veterinary med-
icine. Farm veterinarians, responsible for prescribing appropriate AM and offering
advice to farmers on their proper usage, are regarded as key players in the livestock
industry. An online survey of farm veterinarians (n = 1,531) was conducted to as-
sess their educational experience, beliefs, current status of prescription, practical
behavior, and self-efficacy regarding the prudent use of antimicrobials (PUA). The
data from 170 respondents were analyzed using descriptive statistics, regression and
mediation analysis. Participants chose AM based on their experiences, academic re-
sources, and peer veterinarians. Approximately 77% did not routinely conduct anti-
biotic-susceptibility-test. Most participants believed in the importance of PUA and
the role of veterinarians to reduce AM resistance, but they reported a lack of aware-
ness among farmers and insufficient national support interfere with their practical
behavior with regard to PUA. Half of the participants had PUA-education, and
78.6% reported that education had a positive impact on their behavior with PUA.
Self-efficacy partly mediates the relationship between belief and behavior for PUA,
which accounted for 23.77% of the total effect that beliefs have on behavior for
PUA. The findings of the study show that enhancing veterinarians’ abilities to prac-
tice and their self-efficacy through education tailored to the current status of farms
can contribute to the reduction of AMs in the livestock sector.
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= " A= AAAR] Aol A U F7Het AR Al
Aol gt YA Aol Fo] Fotx|A ot A=E oA sfo]
AFES 7N v AH A A LAE (Center for Disease
Control and Prevention, 2019)°l14+ i )= W 2809 H 2] W
dat FRA F 3.59 Fol AR Ao E A1, A7 F
A7E fAETE 2050400 A AAFCRE A7 1319 ol FA
Al Hdstol osf Arde Aolghe ASE ATH2l. T3 A=
QIZt o=t ol FE, 3 T AT HelolA AMEEL
9lom, 7+ oA EHo] EEFIAL &1, &3] %A =
P AR A WA AL X5k P WAL F<
BAAE ol e FRE AErH3,4]. o] AARAZ|F+
(World Health Organization, WHO), AlA&EX717]-+World
Organization for Animal Health), #1454 7]1-*(Food and
Agriculture Organization of the United Nation)i= A WA
AA SR AFetro fgdez #7435t BA(One-
Health) A= Z-§sto] A% A4 BHS Hotx, AlA 2
T2 35 d3= 5o A A= E01A ksl ik &
UM E 20169 5H tHEA 35 t-S AMdS Sl A=t 7+
ANAAE st FAA W/d+t= FElshal

ZAFeHg oA A A1F5AHE(prudent use of antimicrobials,
PUA)Z 559 A8 17 FA 2 EXE flsto] a3t A
9] A5 aIE fAskL, A&7 S4H2 o B2 adt A
A2 £0]3L AERE HHof| ZASH] Ml AT AFSHA AR
£ Aolth5,6]. o]F fIste] LuEtollA= H71 9] A 7
4 A0 Adgto 2 FAA witAtm H7HaA1(2011), A AT
A(2013) 5 A= AHE Sl FEL FSARENA AMEE A
AN B -EShal An) T1EY 20219 SESAAIERS AE
OforZ Aol A Wzt B A[7]0] mEH, 20134 7652
A T 20219 1,036E02 oF 35% 7lotgich. ARE=
£ WHOA 38 FPAE B73 ABAIN AZ2AxA At
AEE AL FBAY A&HQ wf| F71 7ol vrersith E3h
715 9 =4 [ Alte] A WA AAF 23 ampicillin, strep-
tomycin, tetracycline, sulfisoxazoleol gt Uj/do] HE FFol|A
A Yehgon, 3] HolA+= ciprofloxacin (72.5%), ceftiofur
(10.1%)2 22 F2 YA 9] o] &2 Aoz gl=Ut.

SAtolA A AME A F AYAR] 29419 A 350l
Zasith. oA A AsHHS Algota SHE FYAE
e, Aupsfjof g}, Byt opuzt SAks 7] A RS X 4d)s}
I FEEAE FU3st] Aste] oAk A4l A4 JHE
S4bs 7ol AlFstal SAbs7olA FBAE SHEA AMSSHES
A & 5foF THS]. ol A H AN A AFAEA ERt ofz)
SE 73S AT AEVIEA FFFR1 9 7 1Y 3%
HA SAFs19] o]Q] FF Abo]of|l A Ar]A 2| o] gtk 42
Ahe ZH19] kg 35k T ol #3223 71% 9L
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chaFst 7oA AP P FHT SFA AAE AFAE
oJALY] A © Aol 3t XA, A4 AL, = e 53
22 7143 Q9lo] FAA Aol T njxE= Aoz B
tH10,11]. 259 AFoAE 55 AH, A4l A9, & 2
ALe] £o]4S g 9910 2 FRISIATHI1]. vdHE A AAE
Aol 2 H o] @2 FoAL o EPF o2 Aueiy, Xut
BE 53 AQAI-TH9). TS AL} 2AHs 77T YA A%
AR 5248 A A4sty €T of PEHSIE o] & o] Wt
[12,13]. o] APA-ol A= oAt tigh 7]&Z Q1 A9, 4t
719k A A, AR AZE vEsto] 279 A, AR E3)
59 thoFst Q91E50] FAA| AlFAEO] BHog S ul
1 9= Ao BAL YT}

U FAA AHSAE ol B3t Hong®] A [141E S4bs7te]
o)A Ay} AHg 9 AH7|E BAS A F5tY, 45719 JIAIN
Ko] FAA AlFAREo] FukE|ojof & " aAdo] 8-S I3
ot 2y AR Q] FAAARE O Bt = AT F2 FEO|
A SR ARE 7o 2 oF A AT BE, FF A5 I
A& 98t A7 3 502 $9E 1 9 ou[15,16] 71 FAA
ASAHEO] 598 ATE ofe ALY A A F5 5= 2
Aslar QUA] Btk whekA] ojH ALoAE I 5AEE YA
QALE 9] A A HBS Tetslal YA AFAE BFol F
FZQ T F= QAEL 0I5ty B4 AvE ulgog 4
Hofo| A A A A4S 9ot AkS A ASt AL gt

WERIETS

HEX| N

AEAE FoAES /157, PUA B3 284 H3H, PUAY
i U2, PUAE 3 AAAE, PUA A7 257 (PUA-self effi-
cacy)oll thet 2oz A=A SEA MAEE2
A EH0PY, A9), 48, A& BoKHED), L ASELTeRE 74
ot AE=4TE SA5P] Astel SEH=2AL-5 (animal at-
titude scale, AAS-5)5 Z§H53t}h. AAS-5+= Herzog 5°] 11QHH
AAS9| Zord HHog[17], AAE 5719 =l disf 58 H:=
2 3o 7+ gho] o] sig FojAke] AAS-5%2 Uittt
AAS-5= FE0] tieh AFE9] AHAQl H=et SEEA O] et
e B A Az g ARGETH17]. o] Ak =l
oo HAET 2 F4E Ko, FFolut HAYH Z2 A
7HES4E o 22 AFE Hole 202 dEA gloHisl

Satol A A A2 AL 7HA AL Qs A 54, W
ol et A Aol FF=E Tem[19], F8A AT 7H5EE ol o

T AER AE 552 A% ASAY 159 B/l Fxdt
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[20]. WEbA PUA #H 15 FE-L oA FAA| AlFAHl
gk P55 FFS v A0 F 7PgEt. PUA B & HAES 8
QIst7] flote] JHE HE FE A%, A=, EXE vt ZE H
5 Ago| A F5ol AskE FA=A ol et #33-S EsHth

PUA®| gt 952 FYA| AFAHE-9] 5247 TA WA
A2E 93 55E A 9T SOl tigt A vt 5
FoE oA g o A ASAHES S8/ tig 1
+0] =0 2419 A g50] thE Hoo| S0l Akt Qg Ao H]
3l FAYA gl it 7| =E A Brleke A2 I#A Sk
[21]. o] Aol A= FAYA| Q] 4153k AREol theh =oJAte] Ald&
EE 5719 £ AASHL 59 A=E 44 HAE A=(Hs 19
A bk, 19| gk, 1o} v 1Y ThHE HA|SHES 519t

YA XA SAFs7F 8T, AASEol gk ZE3t ot
oF 5 A o]9l9] FFER s FFIHTHI. whzba] A P9 o]
Qlof] $=oJxte] AR F ok AL YA AR AAE 5t
A€ 97} 9t oo A A5 HAF AA oRE 23
FAYA| AHE E, PUA A3 5(PUA-action), PUA #3820
ZAL) E3], PUA AR5 FBA ASAHET AMS A4S
A 7719 AAPE TFE AL AP J=E 44 HAE H=
He 194 g}, dA=2 194 gt dA2 18, P4 1%
thZ AYst=E st o] 7719 &30l didt A HdS
PUA AAYE H4Z AHESIAT

PUA A718572 YA ASAHES A A4 58l tigh
2AZ0] Y ougtt. drgog A7 ase A9 58
Bl ERE A 29 P52 FPota ok s dojd
Q= Q1A Algolh22]. E3 BReH= B85S 43451 3t
8ol [23-25], +IHAEX AL 523 84R A&EHoR
HgERe]. olo FAAQ HAsta 4153 AHE-S flote] FE

e 4> e

Table 1. Respondents’ demographics and pro-animal attitude (n = 170)

A5, A 9L A4, ALY ol digk 5749 32 AAIskaL &
A19] 5o itk 7t A= E 43 HAE HE(Hse 184 g,
a9 v}, 29, wij¢ IgthE A6t g 45t
2201 4F U X2 2N
A= ALzt a4l d3] 9 o} 57
A& HoFRE tfe FIYAE U2 I EHAHIRB
No.1909/002-023). 221 HAEZRAF = SurveyMonkeyE °]&
sto] e HEAE drIARS], FEFIARE], 7R,
AQFFAABE B9 1,53189 AA 2 HAIA R Hjx
SHE SR 20209 102 2195E 1€ 304F 40
D7HA] Z 2577g0] Al Folstdla, 1 5 175709 SH0] &=
HATHSEE 11.4%). 3F°] ¢5H 1757 B8R F 23S =
ghet 5719 SHE-S AlLIgt 170719 SEAE A5ttt

SEAEY JIRIEAT AR Eord A AMS A2 71&F
AFE A5k, Cronbach’s a AlGE 0]-€3F W2 A8 &4
sto] HEo] AHEE HASHHATHIBM SPSS ver. 26.0; IBM
Corp., USA). 3ARAS &3l FYA ASAHE AHF5o| J&F
< "X E 89S Flstgon, PUA tigt U-3(PUA-belief)°]
271 &5 7H(PUA-self efficacy)& mi7/|E A 8Y5(PUA-action) 4
Fof| L XA &RIsH] Y5to] SPSS Process Macro 4.2
o]-g-5to] miZ|EA} S AAISH T

L

= 15

20]Lo
o=

Skal

At
EOIXL 7HQISY: H'E, LI0|, A, ME ROKES), sS4

AR Folz9] AQIEAL Table 194 Holt Hl9} Zo] YA
97.6% (n = 166), 94 2.4% (n = H=E FAlo] Yt

Career area (n)

Pro-animal (AAS-5)

Blionty Cattle Dairy cow Pig Chicken Mixed iz 17 4 Sum (SD) F(p)
Age (y)
Under 40s 5 5 3 1 5(1) 19 (11.2) 14.26" (2.88)
40s 4 2 14 2 1(2) 33(19.4) 16.39° (2.75) .
50s 12 4 13 6 26 (1) 61 (35.9) 15.85° (3.32) 2.783"(0043)
60s 21 10 3 2 21 57 (33.5) 14.98" (3.00)
Work experience (y)
Under 5 4 4 2 0 6(2) 16 (9.4) 14.00° (2.22)
5-10 3 2 0 1 3(2) 9(5.3) 16.33"° (3.32) M
10-20 4 0 12 5 9 30(17.6) 16.57° (3.02) 281" (0041)
Over 20 31 15 19 5 45 115 (67.6) 15.35% (3.15)
Total 42 21 33 1 63 170 (100) 15.54 (3.11) -

The number in parentheses in the ‘career area’ column represents the number of women.
AAS-5, animal attitude scale-5 (5-point Likert score scale); SD, standard deviation.
Mean values sharing the same superscript letters (a, b) are not significantly different at p <0.05 based on a Duncan's post-hoc analysis (post-hoc analy-

sis:a <b).
*p<0.0.
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on, AxgEaE 300 o]3} 11.2% (n = 19), 40t 19.4% (0 =
33), 50t 35.9% (n = 61), 60} ]| 33.5% (n = 57)t}. EIF
A8 XL 59 0[5} 9.4% (n = 16), 5-109 5.3% (n = 9),
10-209 17.6% (n = 30), 204 °|4 67.6% (n = 115)%t. o=
20169 % T—M 857 A Fd7] FAE flol g4t
3¢} =gt u SRl do] tRkroALs] 39S ddoE AA
g AEDR71E H RIE AAFTE IS4 FE HE(dA,
96.6%; 9173, 3.4%)% AL, AFE Hl&-2 30 ©]} 24.3%,
40t 30.3%, 50t 23.7%, 60T VJ 21.7%2 GF Zolg Helrt.
ol 20164 AL Al HIE] M2 HiEH FoAES] AFE A4
AF o0& Qlste] 5FFE YAt A=gat Aol Fokdl g
Fog B S ojrt E2W AL Hofe 89 247% (n = 42), B4
12.4% (n = 21), ¥=19.4% (n = 33), FA 6.5% (n = 11), =
% 37.1% (n = 63)¥ch

AA ZojZe] AFEFFS Uell= AAS-532 15.54 (stan-
dard deviation = 3.11)Z &IF At 7/JAEA] w2 AAS-53F
o] §-9J3t ol & Hol=A] HFotaA PAufA RAHEAS AARE
A3}, AF(F = 2.783, p < 0.05)F FH(F = 2.811, p < 005)°ﬂ
w2} id%%*éf‘z,wﬂ Z}o)E Hol= Ao R Yehyitt. ¥hd A

ofol| 2 HEEAF Aol Fo5HA] g2 Aoz —:ﬂmﬂaitr
Duncan®| AFSEA A3} 20-30t] Z150] thE AP HgiA &
ok, 54 o]s} B IFo] o2 IF0 vislo] Y2 Aoz iy

AH(Table 1).

PUA =2 Z&(PUA-Education)

OF A9H49.4%, n = 84) Gtz FoiA7E HE 197 A
ASAHST BAgk OJIH, & 59 ARE %30} Ao = e
BRAYC] Aot SHE FoZHn = 8952 22 = 2007
L2 IERI(n = 39)°014 A= 1S, _Ek](n = 25) 5= B39 &
fxg Astglon, 1 Qo g5 Wil = 1492 24u|Ho|(n = 15)

oA AR SHoIdH oS0 FAT AmE FE
51“41 oA A F3(n = 53)9 #H FH7|THn = 40013121,
BESFESAHN = 15), 4@ = 149 A7 E3F AHSH Ao 2 &
OJEI‘?JE}. 1 9o o9l oA13let TR 52 S FEAFIE B
2= YA AFSAHECl tie BEE FES ol59] 78.57%
(n = 66)= FE A4S ASTN T 'F o ASH(71.4%, n = 60)
EE= AF o7 AZFSA(7.1%, n = 6) FAAS AE5HA H At
SEBFFTHTable 2).

PUAO et &S

YA 2SS T84T PAA WA BAE At sHEE
FoJAte] A Fofl thek Ald Bste] 2o FoAEL2 Ta-
ble 33} Zro] zk £3dofl 7] Sz ol =AY 95%

ojAFo] Hojzp7} FAYA A Al oAl F TS E45he
A0l F2(2L}, 45.9%; "¢ 1o, 52.4%) otal, ‘FH]E0]

o WSt SRS obAsHA AM&sof s (2 Zt}, 52.9%;
- 1=} 44.1%), 1= AFEShE A= HEEA] $9JAL9]

Table 2. Educational experience with the prudent use of antimicrobials (n = 170)

Statement Answer choice Response
Experience with educational information on PUA in one year (n = 170) Yes 84 (49.4)
No 86 (50.6)
Additional questions about the experience (n = 84, if yes)
Information channels* TV/radio/newspaper 14 (16.7)
PUA poster/brochure 36 (42.9)
Educational program (offline) 39 (46.4)
Educational program (online) 26 (31.0)
SNS/Youtube 15(17.9)
Others 6(7.1)
Source of information® Ministry of Agriculture, Forest, Livestock and Food 36 (42.9)
Ministry of Health 4(48)
Fellow veterinarians 3(36)
Domestic veterinary association 53 (63.1)
International veterinary association 6(7.1)
Veterinary pharmaceutical companies 15(17.9)
Academia 14 (16.7)
Others 4(4.8)
Degree of change in behavior Never changed 2(2.4)
Little changed 16 (19.1)
Somewhat changed 60 (71.4)
Totally changed 6(7.1)

Values are presented as number (%).
PUA, prudent use of antimicrobials.
*Multiple choice.
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Table 3. Descriptions of beliefs about the prudent use of antimicrobials and self efficacy related PUA (n = 170)

Variable [tem Totally disagree Disagree Agree Totally agree
PUA-belief (Ca = 0.691) Antimicrobials used for livestock should be pre- 0(0) 7 (4.1) 61(35.9) 102 (60.0)
scribed by a veterinarian.
It is important to maintain the prescribed dose 0(0) 3(1.8) 78 (45.9) 89 (52.4)
and route for antimicrobials.
PUA is more important than cost-benefit consid- 1(0.6) 4(2.4) 90 (52.9) 75 (44.1)
erations.
It is a duty for veterinarian to reduce the use of 4(2.4) 24 (14.1) 90 (52.9) 52 (30.6)
antimicrobials.
My income will decrease if antibiotics are used 44 (25.9) 81 (47.6) 36(21.2) 9(5.3)
against the farmer's wishes*
PUA-self efficacy (Ca = 0.716) | can acquire enough information about PUA as | 2(1.2) 32(18.8) 104 (61.2) 32(18.8)
needed.
| can prescribe proper antimicrobials for livestock 0(0) 2(1.2) 119 (70.0) 46 (27.1)
diseases according to the diagnosis.
| have a plan for reducing antimicrobial use 3(1.8) 51 (30.0) 92 (54.1) 24 (14.1)
during my practice.
| can exclude the antimicrobials for livestock 10 (5.9) 48 (28.2) 94 (55.3) 18 (10.6)
which are often used for human medical use.
| can educate livestock farmers about PUA. 1(0.6) 22 (12.9) 111 (65.3) 36 (21.2)

Values are presented as number (%).
PUA, prudent use of antimicrobials.

*This question was deleted to increase the reliability of the PUA-Belief scale.

A-g wrotol g g}, 35.9%; Hl-%- 1¥t, 60.0%) 1L AYZsh

Aoz BAFQE 7S & FAAE FA Adsls A
Fo)Ate] ol (T}, 52.9%; i 21¥t, 30.6%) 2k AJZst
o= 80% o]Akel Ao & ZAME|QIL) 3HH ‘EAllr} Y5k
FRAE AHESHA] Eod o] 42¢lo] AT Aotk gk 7
o= 26.5% (AT}, 21.2%; W% 2Ft}, 5.3%)9H0] FoJsk= Ao
2 B4 PUA B2 ko gt A= Elsty| $sto]
3248t guHAl4(Cronbach’s alpha)S AH&3t 23} ‘ZAFs717t
Aot FBAE AHESHA o 9] =9jo] AT Aot 2k
3ol A Aok 2o Ut g £ AASA
on g £ AA F 243 gt A5 0.6912 BAF o]
B7Hse 29 Aoz BRI ITHTable 3).

fr

o ()

PUA Xp7|12S#

Table 30f Uehd vk} o], A4 9] AFAHE-S A& g
A4419] 5o thsto] tfFE] FofzH98.8%) = LAt F¢ A4
g Agd As yE $ dh( g, 70.0%; WS 18T
27.1%) I -3H3H T} ESH 80% ol4Fe] SEAF FAYA A &
QFHgH FokS 93 FHWSS T 4 Jov(Tg, 65.3%; Ul
It} 21.2%), ‘Gasithd YA AFAE-S 9IS JRE 2
3] F5T = AtHAE, 61.2%; Ui 12T}, 18.8%) 1 IR
o} g, AA AREEA] ke FAAE AHT 5 ok ot A
A A A AZE 73 JF = SE2 4 65.9% (AET,
55.3%; A& 1¥A %l 10.6%), 68.2% (IZtt, 54.1%; "% 1
2o}, 14.1%2 o2 3ol Hlof vl W2 Ao RAEIrh

https://doi.org/10.14405/kjvr.20230007

PUA 27|87 o] Het A ES Selsty] Sistel A20hs
A4S A2 A3, 07162 ¥4 Ueht, AlREst e A
o gaEgr), ol AHEE A= £l Yt A0E Bt

sjol 239 A7 glo] #4912 WA,

PUA

ujn

A3t

02

=
S

BT ALS gt

YA AHE A - PYAE A= Astel A A4
ZAHantimicrobial susceptibility test) S AAISH=A] 3o ts}o]
ok 77% o139 FEAHn = 1317 A AR A A A4
HAAE 3 g Holztal SHsit. SHERE A1 S| ¢
= 24.7% (0 = 42), A9 A eh=tt 52.4% (n = 89)F A
SHATE AL T A 5PA Rkl $EHI °olsh = 1B3D)E
gz sy olfE 7 AR 23, BRolA AR 28
& =71 FotAn = 38), “FROIA AANG] HiE EE =
71820 = 32), ‘AP AAER w2 e s AR g
237} YofM(n = 23), "oFA BARE FER=A] 2R FSiA @
= 11) 5= °olw2 IB8A #4 AARE AAISHA et 8
SHATt.

I FBA A2 sl oFEe AT o= F=2 7IE A
S A = 7979 TheA 5 AEHEE F=2Mm = 72)'3h
of Adegtcha AL, 11 ol SRFASt FEAEIIAY
o] O, oFF 2% FaL, FoAEAS] Tl =Rl 59 4
BE Zask= 208 FAETH(Table 4).

S

i
o
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PUA 43385

FYA| A5 o] Qo] @FFollA $23 7Hs3t PUA AHFFOE A
A&t 7719 28 Folle 96.4%2 FojA7t ‘A Q] FH Fo &
3t FoF 7178 A2 A Ay & AEsto] 7B A5 A
she ZA02 SHE5IAHn = 163; HAIZ 21T}, 39.4% T4 18
o}, 56.8%). Th 22 “SFAIGH (WA, JFH)E 53 A
ANeF A (n = 155; QA2 12t} 59.8%; T4 1€t}
29.0%), “FRAGAE (LA AR, Fo)AAS B3 FBA AT
Z2m = 150; HAIZ 2T}, 55.9%, GAF 12t} 35.3%) £02
AAsta 9ol e ‘@*@Zﬂ A & ARG A SR 42 7]
Eole s Ayt = 2 59.4% (n = 101; AAZ 2E},
41.8%; 4 12t} 17. 7‘V)i k2 &) Hls| AHske H|Eo]
2o 7o) gelE et 1 9]9] FHE-L Table 59 AAE|0] Qit}. E

gt PUA A3 5-S Wefshe 9919 thsto] ‘F4ks

A48 20 4 1% - 99, WA
A} RA| A1 BB = 500, FARsY A o

9]
hal

1:[

o) A &

HAY T = 67’, -

H(n = 45) £22 EA SEoratt. 1 99 Wl 34AE2 Table 6

off AlA = At

Xz 24

PUA S50 051 2212 88 2

=
ke, 5 12 AASAEE, 48, A5E

X‘]-v— .,_0}:—- EO]O (,a a1, EE“Q 2

Table 4. Frequency of conducting antimicrobials susceptibility tests and how to choose antimicrobials

L5 (EHES)

29 g]lsly
= 4 9

Statement Answer choice Response
Frequency of antimicrobials susceptibility test prior to use (n = 170) Never 42 (24.7)
Rarely 89 (52.4)
Often 37 (21.8)
Always 2(1.1)
Reasons never/rarely conduct antimicrobials susceptibility test (n = 131)  Farmers feel the test is unnecessary. 38(29.0)
Farmers feel financial pressure for the test. 32 (24.4)
The test cannot ensure a successful outcome. 23 (17.6)
| am unsure of how to request the test. 11 (8.4)
Others 27 (20.6)
How to choose antimicrobials (n = 170)* The same products previously used 79 (46.5)
Academic guidelines 72 (42.4)
Recommendations from colleagues 29 (17.1)
Refer to the efficacy of the product advertising 27 (15.9)
Guidelines of veterinary associations 26 (15.3)
Recommendation of veterinarians at a pharmaceutical companies 25 (14.7)
Others 27 (15.9)

Values are presented as number (%).
*Multiple choice.

Table 5. Descriptions of action for the prudent use of antimicrobials (n = 170)

Variable Item Totally disagree  Disagree ~ Agree Totally agree
PUA-action (Ca. = 0.794) | refer to professional the PUA guidelines before antimicrobial 5(2.9) 31(18.2) 100 (58.8) 34 (20.0)
use.
| provide farms with guidelines for antimicrobial use. 5(2.9) 28(165) 96 (56.5) 41 (24.1)
| recommend to farmers the PUA with proper doses and with- 0(0) 6(3.5) 67 (39.4) 96 (56.5)
drawal periods for the prescribed antimicrobials.
| instruct farmers to keep the records of using antimicrobials. 14 (8.2) 55(324) 71(41.8) 30(17.6)
| recommend that farmers keep their farms cleaner by reducing 5(2.9) 14(82) 101 (59.4) 49 (28.8)
the amounts of antimicrobials.
| recommend that farmers reduce the amounts of antimicrobi- 2(1.2) 13 (7.6) 95 (55.9) 60 (35.3)
als by vaccination and nutritional care for their animals.
| try to reduce the amounts of antimicrobials to the extent that 5(2.9) 20(11.8) 104 (61.2) 41 (24.1)
| can.

Values are presented as number (%).
PUA, prudent use of antimicrobials.
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T3 PUA HEAY, PUA U2, PUA A7 867 712 £Ust
Hrok. 24 A3, 2d 12 F = 2215 (p < 0.05), B 2EF =
7.636 (p < 0.00D)2F 5 3]|FAEFo] HP3t A o7 FRIFY,
AP 27 4.8% (4R = 0.048)9F 28.4% (,R* = 0.284)% 0]
FRIF It 2, nd 204 712 FQlE A79] ¥7t PUA A
HYsol vzt ABEs S7H171= Ao e & Qirk. 2 2
oA zr ¥59 EE3}F A4 A7]= PUA HEA 0] B =
0.174 (p < 0.05), PUA 232 B = 0.161 (p < 0.05), PUA A7]&
572 B = 0.383 (p < 0.00D02F PUA AAPF| F+)Ho=z
FO% G VA= Zo] Ao, of= Al7f9] H4=9] Fho]
S71otH PUA AR EE oItk AL ouigith. 23} A%
7] ¥l g F°f PUA A71 857, PUA FEAFY, PUA B3 &2
2 PUA AAPT &2 9T F= 222 EXEHAHTable 7).

Table 6. Barriers preventing the prudent use of antimicrobials (n =
170, multiple choice)

Answer choice Response
Low PUA awareness of farmers 95 (55.9)
On-farm disease patterns 67 (39.4)
Weak regulation for mandatory veterinary prescription for 50 (29.4)

antimicrobials
Prioritization of farmers' economic benefits 45 (26.5)
Governmental failure of PUA control 43 (25.3)
Low PUA awareness of customers 33(19.4)
Lack of communication between vets and farmers 27 (15.9)
Low PUA awareness of veterinarians 19 (1.2
Others 19 (1.2

Values are presented as number (%).
PUA, prudent use of antimicrobials.

)
)

Table 7. Regression analysis of PUA-action (n = 170)

PUA Z'E, PUA B2Zg2t PUA &%EZ 72| 2AH0fA PUA A1/
B52t9 7= 2

PUAO| tiet ARF T 50| -2k 8A ASAHTH]
A o] A7|asH WlaTE ASsA. olE A5t
Hayes [28]2] SPSS Process Macro 4.29] 29 41 &-85to] &
A5k3ITt. SPSS Process Macro £4] A= A1Z| % 513t Zhlower
limit confidence interval) ¥} 43t Zh(upper limit confidence inter-
val)o] L3 F2 5 HEhlEA T gk Atolof 00] EAIE + 9=
237t vod A% FoaEel sAdeR foud A0S
oJugitt. REAEH P (bootstrapping)> FAREFE JFE
5,000 2 A4kl TP A} gho] 95% Al =73l A et gkt 5)
3k 3ol 02 Zsh=Al st

PUA 53} PUA AA3YE 3t @A 1A PUA A7 5s72] o
Madt B4 A3N= Table 83} Fig. 19] AAstAt 4 23 57
HQl PUA 952 459 PUA AAPEB = 04015, p <
0.001)7 "i7jH 491 PUA A71855%B = 0.5187, p < 0.001)°]
AH)A FFol FYstA A Y= Ao R RN Y. FPAS
l PUA 233} ai7fd4=Ql PUA A7|853e SA0 4% 2
¥}, PUA A7185570] PUA A5 n|Al= A(HA T &
oJ5lHoH(B = 0.4582, p < 0.001), PUA ¥-30] PUA AAYP&
o wA= FF2 A4A3] ol en, PUA A7| 8530l FA4=
7] AEtk gFo| 4T AoZ EAFHUHB = 0.1639, p <
0.001). °|& 53 PUA A71&57°] PUA ©&3 PUA AXPE
Ztel BAE F2virish 92 & 4 A wiaste &
A% 794 A5E sl FELEH G o]ddsto] FARERS

314 5,000, 95% A1Z| 7 oA AMESt via T} g2 B = 0.2377

. Model 1 Model 2
Variable B t VIF B t VIF
(Constant) 11.992 3.809
Demographics
Age_year -0.294* -2.611 2.218 -0.158 -1.548 2426
Experience_year 0.308" 2.814 2.105 0.141 1.416 2315
AAS-5 0.077 1.002 1.035 0.013 0.19 1.078
Career Area (cattle = ref)
Dairy cow 0.001 0.006 1.341 -0.0M -0.143 1.38
Pig 0.062 0.65 1.586 -0.035 -0.412 1.65
Chicken 0.041 0.499 1.195 -0.026 -0.359 1.235
Mixed -0.072 -0.755 1.577 -0.066 -0.804 1.59
PUA-education (yes = 1) 0.174* 2.586 1.057
PUA-belief 0.161* 2.036 1.467
PUA-self efficacy 0.383™ 4.704 1.547
R 0.088 0.327
AR 0.048 0.284
F 2.215* 7.636™
VIF, variance inflation factor; PUA, prudent use of antimicrobials; AAS, animal attitude scale.
B = standardized coefficients, *p < 0.05, **p < 0.01, **p < 0.001.
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Table 8. Mediation effect of PUA-self efficacy in relationship between PUA-belief and PUA-action

\Y DV B SE B t F R
PUA-belief PUA-self efficacy 0.5187 0.0699 0.5024 7.41797* 55.0255"* 0.2524
PUA-belief PUA-action 0.4015 0.0782 0.3732 5.1357* 26.375" 0.1393
PUA-belief PUA-action 0.1639 0.0827 0.1523 1.9807* 32.0974™ 0.2838
PUA-self efficacy 0.4582 0.801 0.4397 57177

PUA, prudent use of antimicrobials; IV, independent variables; DV, dependent variables; SE, standard error.

*p < 0.05, ™p < 0.001.

[ PUA-Self efficacy ]

0.5187*** 0.4582**

PUA-Belief PUA-Action

_—
0.4015™ (0.1639%)

Fig. 1. Mediation effect model and regression coefficients of pru-
dent use of antimicrobials (PUA)-self efficacy between PUA-be-
lief and PUA-action. Regression coefficients for the relationship
between PUA-belief and PUA-action as mediated by PUA-self
efficacy. The regression coefficient between PUA-belief and
PUA-action, controlling for PUA-self efficacy, is in parentheses.
*b < 0.05, **p < 0.001.
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Table 9. Bootstrap results for indirect effect

Mediator Effect BootSE LL95%CI  UL95%ClI
PUA-self efficacy 0.2377 0.0559 0.1397 0.3576
SE, standard error; LL95%(ClI, lower level of the 95% confidence interval;

UL95%ClI, upper level of the 95% confidence interval; PUA, prudent use
of antimicrobials.
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