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Path Analysis of Performance of Multidrug-Resistant Organisms Management Guidelines
among Intensive Care Unit Nurses: With Focus on the Theory of Planned Behavior
and Patient Safety Culture
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Purpose : The purpose of this study was to analyze factors influencing the adherence to guidelines for intensive
care unit (ICU) nurses to control infections due to multidrug—resistant organisms (MDRO). Method : Participants
were 194 ICU nurses at 3 university hospitals. Questions for the survey inquired about attitude, subjective
norms, perception of patient safety culture to carry out MDRO management guidelines, perceived behavior
control (PBC), and intention, based on the theory of planned behavior. Path analysis were utilized. Results :
The path analysis presented that PBC, perception of patient safety culture, and intent had a direct effect on
MDRO management guidelines. Attitude towards following the manual did not have any correlation. The
hypothetical model based on the theory of planned behavior was revealed as applicable; the degree of the
variance in explaining adherence to the manual was 23 %, and the variance in explaining intention to fulfill the
manual was 33 %. Conclusion : The results of this study suggest that we should develop a program to improve
PBC to increase adherence to MDRO management guidelines. ICU nurses’ perceptions of patient safety culture

should also be surveyed.
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1. g49 €Y

AW (multidrug-resistant organisms, MDRO)

2 3 7HA] AE o]4Fe] FatAlol st Aol Q= vl
AES 9u]slH(Siegel, Rhinehart, Jackson, &

Chiarello, 2007) MDRO ©°f 794 3= 98 7lo]
AE5HE AT o Az Agto] . AL} =
H, AFES S7HAI71ER Yadeidd(healtheare-
associated infection) #2o]| gloj4 MDRO #+=
¢ S Q351 KSiegel et al., 2007). &3] SEAALL
Aubg Aol Hls TARY] w2 FTEY RS WYY,
1 3548 Ale W Y8R FE, 7K A
Al AF&-2 & MDRO®] 391 2o] w71 wiZol Yol
A ZAEE 7 o S8 FAo]tH(Cho & Choi,
2010).

u|=+ Centers for Disease Control and Prevention
A= mTEAAS] At Fekela AEqt A
9 A=, 4SS YA ARG, TEA Ao A A
£ 98 EEF90t JEFIE 55k &9, i
Hoq 2K8, AR olF, &% % 88, W2
| 5= ZokRh HE2KE IA7INIAIRE S35l MDRO
IS AAFoE Hslar AtkSiegel et al., 2007).
oA Z 20109FE 659 MDRO HAZ o=
AP o= 24gsto] 7oA MDRO #dE4
of et AAAAE *FstL 1o MDRO #AH9]
WA o Sk W57 sl Q=7 A
g Aot gdoaTdES Fr1H o2 Brietal Qo
(Korea Centers for Disease Control and Preven-
tion, 2016). T3t |R7]THe: 7]7o] FASRE SlEE
= o= FAEedss X6kl fAAI7]7] 918
#7231 MDRO @Al disf 4714 o=
ot AaTAHE BX= 59 ASA k¥

7]1&0]11 9JKPittet, 2001).

2 olrBAte] GPBARSBL AN 9
F HPHS A ] Yol Ajzen(1991)9] AlEH 39

o]Z(theory of planned behavior)& &3t <
& ZolE 4 QHJeong & Kim, 2012; Jeong &
Kim, 2016; O’'Boyle, Henly, & Duckett, 2001;
Whitby, McLaws, & Ross, 2006). AE% dFLjo|=&

90

DX = 2010 26 ; AZlE HP{0|E0 ERHESIE SHOZ

2 g& Yol 2(theory of reasoned behavior)
o] &A=l o]2o]tAjzen, 1991; Ajzen, 2002). &

9= (intention)ol] wt BRI PAE AAcH= 9
L= PY9ldol] et 7iRle] Bik(attitude)t FHA
TFH(subjective norm)°ll FFS =tk = Pl
et 3784 Ee= F4 Bt P9lol digt FHeE
FE O Rl F4 o] oo kS mIXAL 1
olwof wt FL7F Z2AE7] el dx=rt AgHe
2 P& d&shs F8 AR Tl o714
= PAE TIPS Sl 5710l FFE ot 3§
A= S5t sl duht FAs] =T ZRAAof|
St SAZF "ok 28y Aoy 9ol bk i
lo] PE & A et AE YA(volition) 2 2ETL

297} Slold Qo Rt $u8) Y2 of

8ZoNA9] BE AISSH7] {5k Ajzen (1991)
< A3 Yool AAHE F S A (perceived
behavior control)& 712t AgE PF9o|&2 LR
SHA =Qltt. AXE FASAT P9 FATE T
Zka1 Ql= B9loll sl BHE Bk Aol thsh |
o E= ofgral QI4lsk=s FEE ot AXH F<
BAle Y=ol 5715 Fofsto] Q=E S B9l 1t
AAR] FFE vA 2L Foll= AHAQ] s &
(Ajzen, 1991). QJ=9} QIA|H PSAE B2 FAHY
A% 71573 wizell AgH BlelES & 3B(eong
& Kim, 2012; Jeong & Kim, 2016; Lee, So, &
Cho, 2005; O'Boyle, Henly, & Duckett, 2001)=}
AAA-FB(Moon & Song, 2017) 59 AFolA
FYPEE 55| Aol F_EQA 11 At et 4
P d&st7|o Fd ndg HriEA. kAT
Armitage®} Conner (2001)2] AZH 9jol29] &
/30 gt wekEAo] mEH HerAQl AllH Y
O]9 A2 20%E Wol % A+E &3l FHel
FAFS = 71 8% gt AES Fa/do] A7|=
At

AAE FEA= 2wt FLofl AHAN JF=
7] dlzol AgE Fflol2ofA a7t 840]H
29 FAEA A= FYE k=l AolA E
[3F Ah3} 7|35 Ap4lo] 2 Qltks Wgo] S5
At{Armatage & Conner, 2001; Madden, Ellen,
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& Ajzen, 1992). SHAITF B2 R FARES 50|
U AJERS, JIgRF0E QIR HHE R, Q=r|H
9] X4l gt FE53t 571F0], 39 Aoy
&3] He, RALREEE 59 AfL8clE= <
o AAHYAHE AEHoE st o ojHF
<2 A3 tHCho & Choi, 2010; Kim & Lim, 2015;
Pittet, 2001). °]=3t AFAAE 913t AHolut 7]3]
o #E 24 FolfgRlo] mFARte] QIAH F
AEAICl FFE o] MDRO THT= AP0 of
ek 9o} Polole FFE 71A &

o o=

g 59 5 UA=S d
AR2 Fejste] QAT FES 2SI Zo] Bas

HPittet, 2001).

RRRPAESH patient safety culture) &= &9
sPh SRS A dstal SXlsk=s A=E
oA XA HMWto 2HE mFARS] o F=
FFE A YdmFAREC] IRk AldT 7HY,
THoE YepdtHAgency for Healthcare Research
and Quality [AHRQI, 2017). AHRQE= ¥¥, 2%7]
T T TSRt 71HEellA 713e] ERAREo] Aok &
AP ESHE H7kol7] 918 Surveys on Patient
Safety Culture(SOPS™) AEX|E 7fdsto] QmFA}
AFE9] SARPA tigk Q141& =0l =9 dA &
AR et HEE Brlste] AR Ato] o Hst
£ HostAY A2 a3E B7ske Hl 85t 8l
THAHRQ, 2017).

oju] FAREA oA EIAAATE= 2004
d World Health Organization ©] ZHARFA-S A}
AlZ17] gt A 7RISl FA4IE “Clean Care is Safe
Care’= AAsIHARE F8 IA7F Hoje Slth
(Allegranzi et al., 2007; Pittet & Donaldson,
2006). FHAIAE 2016EFE AldE SEAREAH
A BRRPA7|EE &55flof ok B EE R 7
& o 4 B E ZFAA Bt th(Korea
Institute for Health and Social Affairs, 2016).
MDRO HA#E7h SAREA QlojA] F83F ZA]
H 8 JfASkaL §AIAZ17] Sl AA A

£ Y5t A=RFTAREY] A Aloly Rt ofy
2} SRRRPAESt] et ej7F B sttt

T8y 2255 sl vl 9%
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EA51A K Fedorowsky et al., 2015; Jun, Kovner,
& Stimpfel, 2016) ZaH) JFE vlA= =94
g0 gt A7HKim, & Lim, 2015), SARFAES}
9} FEFOIRIAC] IAIE FARE A HKwon et al.,
2015) o= Hg=o] 9lojA MDRO Hdd=|+3
of thegt SARFAESRY] JF ERlIst7| o= Hich

wEbA O]z 7]3oA MDRO HAEA] 23 H
| 7FS =2 SSAHoIA Skt B2 HIEE HES
= SAAIESAR] #E3HE MDRO A= AR
P 7NAdsh7] fIshiAl ARGl FFE wAE 82

(¢]

Se A% Wglolo] uLae] thet B,
T, QA BoIEA), olwe} BReHARsAS B
8] sorslis Ao] Wasich
2. 70| 28

B A7 FAA%BAe] MDRO TR
203 PeiEl aQlg HoRt Bxow SuEglon

TAHQ BHe thet 2t
1) tgRte] Qlsta S5k MDRO 7gwe £4
& wolgitt.

2) AR Bololeo] FARLARS} W4 Sk
M B3E T5st] WSk 7 50|

dhg7ie] MDRO FeueASAE o5
S 7 A7kt

3. /H8H 7IE H 718y =Y

2 AFolM el it Bt F2 1, AA]
d FASAE Aol digt o] dF vAL 1
Ojro] w2t ol 2FHH AAH FEA= FH
o= YT vlth= Ajzen (1991)9] AZH P9lo
£ 7He= sial Algd Pol29] 2=t P

=)

GRS F= e IRRHHESIE 2713 7MEE =
FS =5t Figure 1).
4, ¢i7 7pd
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Figure 1. Hypothetical model based on the theory of planned behavior;

there is the model of the theory of planned behavior in square line.

A= 9w
4) MDRO Zrg¥e] 1%1
A]O _,]Eq] ol g] 0
5) MDRO Z9¥d] 1%1
Ale 8 9F2
6) MDRO 7“5*‘-%1% S8 gt FRRPAESIRL
A2 o] JFE v|E Aot

1. g4

mx

A

2 4
j.0

o=

= FeAZEEARe] MDRO #AaTE|AY
d&ste] AeRE ZAds] A AL

A1) 8l FARPIRRIA R HdH Tt

mdlo] A87hs48E Eloh] et Aed A

A= 2t
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2. A iy

2 A= BAOl &A1 Al 3o chehg ol 55t
= TANDARE R Syl Aol Bastt
WA 5 75171 Al G-power 3.1 Z2IHG ©]
&3to] 795F(e) .05, AAFE(-B) .95, BV
15, 9= 89l 11712 53 AEA(Linear multiple
regression: Fixed model, R? deviation from zero)
o7 gt A 5 ARETE A3} 17890]% o,
g9SHE 10%E 7etote] £ Aollxds 2008 it
o= sy,

rir
=)
5

mO
_I

JH4 43 MDRO Ha#e] #-
APt o, Bk, 34
Al 2 MDRO Za¥efo] gt 3t
Aoz ARt AtE A HEAE ARG
Ao AMg-El MDRO A= A48} o]
S G, ARE PAEA Bt AgE
< 7]49te &2 Whitby 5(2006)°] 7j&gt
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Questionnaire on Handwashing Behavior@} O Boyle,
Henly?} Duckett (2001)9] Handwashing Assess-
ment Inventorys =% WSt Jeongyt Kim (2012)
9] 45 Moon¥ Song (2017)°] Sj=aATAT

ARFB= 5745171 sl 8% =15 A &
Ol Aof AMEsIAIT

%?%‘%1, d 29, | 25
< 19 o] MDRO
d o]l MDRO Zrg#a|w

2) MDRO Zteiza|z|zlsH

[y e

w
5
o
)
J;
o
[
=
o
)
[\)
=)
—_
@
3
oN
k?i'
N
Pr
)
i
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©
N
N
ul®d

TS 7] #I8l 7Ha
P15 oA AE MDRO 650l o
&2 wrgsto] B7stz] fsf MDRO A
(Korea Centers for Disease Control and Preven-
tion, 2016)°] wet 2270 E3o = RSt AA
T FYFETR, &7, Hoqzkg, 7,
S0l gt 3-8 &2 MDRO 65°f wet 4
iR EIPARY Hiﬁi TREAT rATETIEAY 2
101_4 ;q.tl [e) tﬂ-o]- _/]\_7(4 Eg}o}m
R AV Wil TS sio,
QR T S Likert 58 2
2gsisict 98e] $o] %855 MDRO 4

ot

AT TPFFo] B2 AS Yuloty & Ao)A
Cronbach’s a= .92°]%]t}.
3) MDRO ZrEZZ|R|2I3l0]| CHst o|=

Moon¥} Song (2017)9] SmdATHH| A4
of tigt 9 37g= A4 MDRO AAEAR
Fool| et o= Asto] ARSI 7 =3
‘T oP K1)~ ZHK7) 9 Likert 748
T2 S5 A 2Ree Tl =25
MDRO #HH=| Al tiet =7t w52 2]
St} Moon} Song (2017)9] +oll419] Cronbach’s
@=.80, £ A4 9] Cronbach’s = .77°]3tt.
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4) MDRO Z{Eat=|R|&4-2tof| et B

Moon¥} Song (2017)9] o=m#
of gt el gt 5EFS S"‘ELXV} MDRO %%
B AH5gol st BiER BEe 7g5te] ARSI
of ZF £ W of e 1) ~ule- 1ETH7A) 9
Likert 74 AT 2 2451907 AA| Sa}d0] Z3to]
=255 MDRO AEHAHEYe] gt Hert &
AU oufgitt. Moon¥t Song (2017)2] A--ollA
9] Cronbach’s @=.70, £ 59142} Cronbach’s @
= .7SO] /V\q--

_|_

5) MDRO 0|

Moon¥} Song (2017)9] =w3HZ
of thgt =14 ol tigh 283 AAPF MDRO
A ﬂ Aol gt g = $7gste] ARSI
th ZF £ S ofyoK1)~me I EH7) 9
Likert 77g AL g Z7ollal AA| EFE4e] 8ol
=255 MDRO #AaTA-S=3Yo] et 1 Al
O gHE 92 4o Jrrt FZ Uit Jeong I}
Kim (2012)9] =371 Al AZ % Cronbach’s e=
.87, o1& 4, B3t Moon¥} Song (2017)] A+
olx519] Cronbach’s e=.76, ¥ @49] Cronbach’s
a= 7803tk

HERY

3

AT A5

Chgh 28

6) MDRO

Moon¥} Song (2017)9] =237
Y& Aol "Hﬁ 5T AFATL

G| AIZ0f| tieh 21|

of "iet AAd

MDRO ZHiake] A4l 1‘41??_ —:%o o2 Ssle] A}

G35, % 5EFPQ) $A4Y WEoR 7 B ue

o1~ ZTHEHT7R) Wlﬂ Likert 79 #&=
Z2~0] =

b

=2 ZZ‘]O]- Il HE o]—L Cfl_o_]-/R]— ]— 7_1]— T,‘f'__‘é‘o]-u_'_
3o] =25 MDRO A ALY s Q
e AAE BATS 5= = FHSAFTET =22 9
ulstc}, AL0)l49] Cronbach’s @= .78°]t. Jeong
7 Kim (2012)9] =77H3F A] A2 Cronbach’s «
=.84, o5& %, B3t Moond} Song (2017)9] A+
ollx9] Cronbach’s =.81, £ 7|4 9] Cronbach’s

= .74°0|3ic}.
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tl= AHRQOIA YuFAAE o=
Al 7Het 445389 Hospital survey on patient
safety culture & Kim 5(2007)°] 322 HASH ‘&
Ao QF’ AEAIE A7AF 'MDRO ]3]
AoA AR 0 & ARt F-E FUIste] 45t
Ark. R AR SEAMREEAL 208t
E ARRARE AlFste] Y82 HESHIH & Aol
Al Kim 5(2007)9] &x19] obd H&A] 4458 5
ARAETL Sl 1392 AlLRE 4353 ARgSERIL
TS IFSE(181%), WHAHAED), SAtaE(6E
D, AETRIEGRESR), SR E (153, HYs
A(11EDLeE =] ot 7 Ek2 Likert 58
A2 ZoIaL e 1A ek 15~ mie 18
53 0= H49] Sl =25 MDRO Ha#=
of thet SARPAEIRIA] Frrt w32 nlgt
AHRQ (2017)°l4 T 7 A1) A% Cronbach's
@=.77°1%1°2H, Kim 5(2007)°] st ARESH A1
F=+= Cronbach’s =91, ¥ A4 Cronbach’s
a= 829tk

.

ool

Poistw e Aol Yzl 201749 9¥
"k S(TRB No. H-1708-024-058),
20179 9€¥ 6YRE 9¢¥ 30¥¢7HA A=E 5K
ot A= FHE s Al 29 dishEd e Rl
A A7) EXT HAE Aot FRE T3t
Q& RISk} i dAelA HAES Aol
52, A dA, AdE e, vdEsg
5 AAEA o] JALE HIT 4= US2 H%

S ofdffolal Bt tiAlA AEAE Al
At SHE SEs AEAE U% 55| "ol AT
A7F A Bl5otar Auo] Fofgt iRl Al &
9] AEE ATt A= 4L st & 3719
Hedo] F 20085 viZ5F A, 200571 Bl4E of
100% 31482 HYon SHo]
o} < 14 oJyjo] MDRO #IETAE 7153t Aol
Yokl st 155 ALt F 19455

of EHA.
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$35 A== [BM SPSS statistics 23.0 =& 13
7+ AMOS 23.02 EAAZ5Mc

2) 7Hd# THEo] W4 719 A= Pearson
correlation analysis® A5}t

3) 7Hd=] melo] myo] A3t x’gh GFI, AFGI,
NFI, CFI, RMSEAZR &RIs}al -3 H= 71
JIPHAE EESPHRY] HEAE FAHo=E F
2ngoz molsiqich

E AT o217 1769(90.7%), B AL
28.4(+5.3)4, SHA} o] 80.4% itk & AL
Hat 71.2(£63.8)7 o, STAHIAFEL Bt 61.6
(£51.5)71€0] et LEESAE 18178(93.3%)7 H
FHEo|Q Y, AHAZIAA 84(43.3%)0014 LF-5}

K
=
=]

© AT 7P BAL kA 11379(58.3%)°1 &
Al 37 ool ERE EEstal Atk AA dkd

A1} 179%8(92.3%)°1 2 1% oJuioll MDRO #
22 ol Ao YEHtKTable 1).
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L

2. 718y E¥o| B SEu} B 20| A

19
o
-

Mo

d PorsAe



T2 - 5{01% - B5 - BH3

Table 1. General and MDRO-related Characteristics (N=194)
Characteristics Category n (%) M=SD
Gender Male 18 9.3
Female 176 90.7
Age(years) <25 70 36.1
25¢ and <30 78 40.2
284453
30< and <40 40 20.6
>40 6 3.1
Level of Education Diploma 38 19.6
Bachelor 136 70.1
= Master 20 10.3
Nursing career <12 21 10.8
(months) 12< and <36 58 29.9
36< and <60 38 19.6 71.2+63.8
60< and <120 44 22.7
>120 33 17.0
Critical care career <12 28 14.4
(months) 12¢ and <36 56 289
36< and <60 38 19.6 61.6+51.5
60< and <120 50 25.8
>120 22 11.3
Position Registered nurse 181 933
Charge nurse 13 6.7
Type of ICU Medical 46 237
Surgical 84 433
Combined 64 33.0
Numbers of assigned patient 3 81 41.7
>3 113 58.3
Participation of MDRO management Yes 179 92.3
education within one year No 15 77

ICU; Intensive care unit, MDRO; Multidrug—resistant organisms.

OF A FH(r=.25, p<.001), A
.39, p<.001), MDRO Zrg¥3 SARPAESIIA(r
=.35, p<.00)¥ BAHCE FoJgt 4 g &
%itt. MDRO #A#=E3ge] tigt Bie(r=.11, p=
.249)= MDRO HAa#=|5dat= 5442w Folgt
ATIA7E JJL U =.11, p=.249) 3ol Hist
&(r=.21, p=.003)2%= Fo3t F4 JHHAE
BEIAKTable 2).

Q1A% WLAEAr =

¢

95

3. 712X Y A3

7HdA mgo] AIw x* 7 0.32(p=0.854), GFI
1.00, AFGI 0.99, NFI 1.00, CFI 1.00, RMSEA 0.00
2 g 42E AYsir]o Attt ZPUZ AX|st
Ak 7HdA mdlo] LAHS 7Ho] JIAE EE3)
AR LS FA0ZE AHREFPS AAGH A=
Figure 29} Zt}.
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Table 2. Correlation matrix and Descriptive data of Variables in Hypothetical model (N=194)
Variables 1 2 3 4 5 6 - Range (min~max)
r(p) r(o) r(p) r(p) r(p) r(o) - actual  possible
1. Behavior LO0 988496  66-110 22-110
2. Intention 41 1.00
+ — p—
(< 00D) 17.0£2.6 9-21 3-21
3. Attitude 11 21 1.00
+ — —
(249) (003) 28.8+5.9 7-35 5-35
4. Subjective norm .25 .38 21 1.00
+ p— p—
007 (<.00D  (003) f26+12  8-l4 2714
5. Perceived behavior .39 52 .19 35 1.00
+ p— p—
control (€.00D (00D (009) (<000 211%46 12735 573
6. Patient safety 35 .40 24 .38 44 1.00
+ — —
culture (.00 (00D (00D (<000 (<.00D) 705111 HI9=I87 437215

24

23

R2=.234

Figure 2. Path analysis on the hypothetical model
AT; attitudes, SN; subjective norm, PBC; perceived behavior control, PSC; patient safety culture
* (05, ** (.01

MDRO @3]z -of| it ei=(p = .07, p=.237)
£ gro] fost IS nAA] Yot 7M1 A]A|
HXI Aot A FR(B =17, p=.009)2 Q1A
= FASA(B =.37, p<.001), ‘SARFAESIIA(B
=.16, p=.022)2 9zo] BAHCE Fo3t JFS
UEtio] 7Hd 29} 3, 4= A|A=SIeh MDRO 3
22 %ol gt 1" FABA(B =.19, p=.013)<}

96

SHRPARESRIA(B = .16, p=.026) EF A
of = HEo] 7Hd 59 62 AR = U
7 nyol AAguel Hday a3k tEX

Tk (Squared multiple correlation, SMC)2 &

Ay B4 Table 33 2tk A|35=38o] of

Ol== FTA Rl AXE FLEAl, AR

Q12 o3k A B/atrt AL o] W] o5k A

o2

2~

0.

ol rsL
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Table 3. Estimation of Effects of Variables in Hypothetical model (N=194)
Endogenous Exogenous Direct effect Indirect effect Total effect SMC
variables variables SE(p) SE(p) SE(p) (R
371 371
PRC (009) (00)
171 171
. SN (.013) (.013)
Intention 5 T 334
BC (.026) B (026)
.072 072
AT (239) (239)
192 .092 285
PRC (026) (010) (013
161 .039 200
e (013 (019) (009)
. . .249 249
Behavior Intention (<00D) (€00D) 234
.043 043
oN (.009) (.009)
.018 .018
AT (182 (.182)
AT; Attitude, SN; Subjective norm, PBC; Perceived behavior control, PSC; Patient safety culture
g2 33.4% o|qlth. AMFPL A R ZRE 2016). E3F 71574 Eo] WSE AAT WS ol
of ZFETS ot QAT WIUEA, BARKISLY  AuT PanAne Aol ot FRAAtEAle] 7

N

% o
ol ofst a7t YL, QA WPEA} Bt
HelAle g Fof A4 So] FRopfans 1
glon] o] WS ojgh Aee 23.4%r

I

o2

Z3RAZESALS] MDRO ZArasa|4s
SIS AL 7119 A

>

THo= ghfsto] a8t A7tek= oA ojert 9
B o] Folgh FRAAETARY] R 2T
149 ool MDRO Zra#e|wSo] ofgt Aoz 1
et ZATE s TAEE A4eRo] B8
$F PEEY wid AT RSS olssie Aol
7P 3A AAE AT 5= Q7] wiEo] wd =714
o2 dHESiA MDRO A9 1S-S o|dl=s
A4S mlst= P Q35K (Oh, 2005; Shon & Park,

97

dHsFS 71 4 AUtHKang et al., 2009;
Kim & Cha, 2015; Oh, 2005; Shon & Park,
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