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Abstract

Objective: Establish a quality evaluation index system for the prevention and control of Multidrug-
Resistant Organism (MDRO) in ICU patients and determine the weights of each item. Methods: Based
on the COSO internal control framework as the theoretical framework, and on the basis of literature
review, an index pool for evaluating the infection prevention and control capabilities of ICU patients
with MDRO was constructed. 17 relevant experts were selected for two rounds of Delphi consultation
to optimize the index pool. Analytic hierarchy process, percentage weight method and product method
were adopted to determine the weight of index items. Results: (1) The expert participation coeffi-
cients in both rounds of the questionnaire survey of the 17 experts were 100%. The expert authority
coefficient was 0.829 and 0.865 respectively. The overall Kendall coordination coefficient of the index
items was 0.180, which was statistically significant (P < 0.001). This indicates that the coordination of
expert opinions is high and the results are reliable. After the two rounds of questionnaire surveys, the
final constructed index system includes 5 first-level indicators, 13 second-level indicators, and 52
third-level indicators. (2) The weight assignment for the primary indicators was determined using the
Analytic Hierarchy Process as follows: Control Environment (0.2787), Risk Assessment (0.2787), Con-
trol Activities (0.1883), Information and Communication (0.1094), and Supervision and Evaluation
(0.1449); the combined weights of the secondary indicators range from 0.0057 to 0.0283; the com-
bined weights of the tertiary indicators were derived using the percentage weight method and range
from 0.0006 to 0.0146. The CR values of each judgment matrix are all less than 0.1, indicating that the
consistency of the hierarchical ranking of the indicator system is high and the weights are reasonable.
Conclusion: The formation process of the evaluation index system for MDRO infection prevention and
control in ICU patients is scientific and rigorous, with good practicability. It can be used to assess the
quality of prevention of MDRO in ICU patients.
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1. 53|

MDRO Fi 2 XTI PR E 3 ) = 2880 =28 DL B30 254 [R] i S I 24 1 A0 i |l T 50 29904
FGEAE . AR A8 R 350, MDRO &% H ™ #H . MDRO 2 P& B Bge (1) = 220 [ g, o] BUERE R
PEHH 14.2% 742 24.1% [1]. EABFFCHEIEH[2], MDRO AR K 2 B 35k A5 1 il 2 10 = 80w, 9
PR EIR 30%~70%. 1CU 3 R B Al i s DIREMR T RAMEEEZ . (ERNIE R &5
JRIE A MDRO &8 BEY e NBE. DT8R, E4b ICU H35 MDRO 1 HF N 42.5%[3],
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W EIA 64.44%, 251 R FRH K EORPRAR[4]-[6]. MDRO BEYLIG NG EAE BRI, SHUE RN A
WK ST AN, HOE R TRRE ICU 3 MDRO LB E M. COSO NI HIHELE 7] =24
NS BERE Y, B AR mIIAEE . R PrAl . #HiGs). (E R 5. WE 51F 5 RER, KRR
1 COSO WHEBEHIMESEAE ICU B3 MORO AL 77 H KW 7t . i ICU 5% MDRO BEGLpi ¥4
R ERWHE, AW TERIE, N COSO AR HIMEL M & —EEH T ICU B3 MDRO /&
Gl i B E VPN fe AR R R, BRI RURVEO AR, —J7 TG 5E ICU % MDRO /& 4LBi 2 6e
F— 7 HEHE ICU 47 -1:%F MDRO il fE SR SR, 4R EL T &

2. BREF®
2.1. RRAIFFSR/NE

WEF/NEEE 1 4 ICU R4, 14 ICU K. 1 LB LR, 3 4 ICU B+, 3 At mk.
AN AT AR 18, JRIRI 25 B4 ok i) i) 4 UL E AU T AR . ICU B A 61 B 5% 1) R
K, BT RN ITEE R E R, BIsP LAsnR . HSE B R B AR TSGR R
BT BEE,

2.2. IURE ICU £ MORO BF5FRE M EIRE R

PA((EE Gt 1H]) OR (EHLTRI) OR (TiR542H]) OR (Bi42 & ) OR (4= T i) AND ((FEAE 4
%)OR(EAE MY #.t) OR (FEAEMEP) OR (ICU)) AND (£ Hiif 25 1) N ek X, Lh((infection control)
OR (infection prevention) OR (prevention and control) OR (prevention and control management) OR (infection
control intervention)) AND ((Intensive Care Unit) OR (ICU)) AND (MDRO) AT AT R A, 128 = 80 H
HIA AR S S 72X, Atk R o B AN L 7577 L 48 | o [E AR R 2 SCRREE 2 - PubMed . Web of Science-
Embase &5 H1 58 SCCER¥E 52 5 MDRO RGP & BRAHSCRIRT AT, RIS BROVE A 22 2025 47 3 . R4
SRR R R, A A IR LB A% H o BER/NER AR 18, K#E COSO M i hiIESE,
¥4k BIAREVIS MR ICU B34 MORO BB 12 A8 71N Fabn A R 2% H it

23. HiEER

BRMNbME: O NFFAES ., B HTTE 10 F L, @ hR LUl EIRFR: @ G4
FePE Bt A W R R SRR IR T 5 @ RE AR B2 S AW T L2 58 iR i 1) 2 (15 5K

2.4. KD EHdRH S SEhE

PR R . © TREAFH AR, BFEES. M. RS @ ICU #3 MORO B4
Bz Re IV EIT B AR R R B K E MR . BRI T 50 %2 H EEVERAIBIR A Likert S 00F0i2, 1~5 K IK
RF CARE” “AREE” “—REE” REZE” “EREE, BMEREEREBSGEILE. 2025
4 A~5 HSEiiE R B @Rt L R I S iR A 45 A T U T MG R B, 55 1 iR
ES R, AMRAEE F R R PR TIE T, HESERE FIEREE 2 SRl M6, i B W — k.
2.5. GirEA*®

] 54 2% [EISCR T VPN B AR - [ G &L RN = n (W EL R S 50)/N (R 540 * 100%, >70%
VB AR B . B FAUB R B(Cr) = (Ca+Cs)2, Hr Ca NHAIMHRYE, Cs NAREE, Cr>0.7 EJ
A2, Cr > 0.8 B RMAURIEE 5. KA R RZE(CV)H Kendall Hri R E(W) P& K& W
FEEE. CV i/, RIEZRE ST 8, @%ER CV<0.3; WEEEENT 0~1, Willik, RI%EZRP
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s

VRS e AN IT 5% B TG AR [F] B 325 A I 5L > 3.5, R R <030 sk HENIE. HR
B0 G, @t BuuE &N AR E RfE . K Excel2019. SPSS26.0. Yaahp 10.0 247 %k
BBAGE . THEBOR DU, MR tHE BRI X £ 5 k. KA Kendall K050, X&%KE
TR BE 1) AT A BE AT RS0 . SR B IR B AR L RAE TR AE . 2 E KT 2 =0.05.

3. &R
3.1. RiERPHERER
HH 17 BERBE5APREN. LRI DLBRETLE 1.

Table 1. Basic information of the participating experts

=1 EREKER

Bl anil I Fa R EE (%)
30~<40 2 11.8
WD) 40~<50 13 76.5
>50 2 11.8
% 3 17.6

P

7 14 82.4
HHHRRR 4 2.50
HRFR Bl R RHRFR 11 64.7
[ 2 11.8
10~<20 5 29.4
TAEAER 20~<30 10 58.8
>30 2 11.8
= B B e il i 2 5 29.4
ol A AR B 2 11.8
P 10 58.8

3.2. ERFMIEE

KRR AT TR LR R, PRHRREE 17 0y, BUL 17 . BIEE R ECEEN 100%, Ui
LEREBMATR, RS,
33. ERVNEEE

PFCER Cr 237124 0.829. 0.865, 35 >0.7, RN THEPUBFEER =, N EE . T XBUBR S
RIA 2,

Table 2. Results of the expert authority assessment

2. ERMEMER

IR Ca Cs Cr
e 0.871 0.788 0.829
oty 0.906 0.824 0.865
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34. ERERMEREER—HE
X BRI Kendall P 228085 25 PERG B0 45 3R WA 3.

Table 3. Kendall coefficient of correlation (/) obtained from expert inquiry and results of significance test

% 3. ERFKIAM Kendall MARB (W R BEMRIER

FESE w 7 P
—4%H 0.196 13.301 0.010
/% J=| 0.152 29.163 0.004
=% H 0.183 158.312 <0.001
JEREN 0.180 198.410 <0.001

3.5. ERFMER

R, —%2% HEEERELEAE 4.06~4.88 2 [0], A7 RZBAE 0.07~0.15 2 [0, F4%H
P AR S 2% B IR IE bR . R RIEHEST—H & B B SE 0, MR — 25k B A AR IIE.

TRk H E A SR 3.47~4.76 Z[A], AZRRIAE 0.09~0.18 Z[A]. L5045 H B E = W
B HEE “2.2 KSR 7 BB “ XU R, PRIR XU N X B 3 1 PR f N 5 R R
BN TR J5 e RN B R

=R 5% HEE A S EE 2.12~4.82 28], A2 7 RALALE 0.06~0.37 (7] Horr“2.1.2 B AR IRV
S REIVESEHEAT KR A7« “2.1.3 SIAF R RSAEHI RIS SR R« “5.1.1 182> MDRO /&
PeRBIE” , ARFA & EImIEbRE, WO . B = Zdebn B RR: o “1.2.3 InsRE 4 A it MDRO Fifssn
W, 52 S QA FRMUH]” ok B iE EAL MDRO B SR 7« “3.1.3 FHEBREL I K MDRO
PRA 25 R B SRR R, WEeRAEAT R R HPUAER” SO “HERRZmIE K MDRO 5 A i ] 25 5 1) &
RIE” . “3.1.4 % K MDRO /& 4L 8%, K mfls sl 0, 24h W EIRERE” 508 “H K
L MDRO &Y 83, RETFREBH, 24h 9 B3REEFE” « “3.3.4 Sk S, 700 VP0G B 1R E &
WEIRAE, BERADERERAE, MEEEEANPEENR” SOy B REY R, TR E e
FAREIAE, 5 BE RN B S RE” © “4.1.1 ICU 51 B iR bl RIS R S AR AIE, Seitiptsh e
7 SUN U@ e R TE, SERBRANER” o RIETREN, dE /e, BIN=%%%H: “kH MDRO
I B B g XU B R AR ANBE IS 24 h WITFJR VRS . 7

SR TR, K%k HIBWEREAAME, TRENET 8, MR R, BEHET ICU &
# MORO &Yz ae v fabrik R, Hh—22%H 54, Z905%H 134, =25 H 52 1. KM AHP
. THEHEIBRE, HEREN ICU #3% MORO EYLHRE VPN R siA R, a2 i3k
B RESVRAG . g EREWE. WS AREA 13 MK 4). FiaEHK HIEBAETE
0.1094~0.2787, Amax =5.1374, CR=0.0307; 75 52 JRIARLFELE 0.0305~0.1014, Amax = 13.0172, CR=0.0009.
FiE CR ¥ <0.1, SHEEEN—8thmE. RABEBEE., RBUES I =205k B IRGHCE . A4
BE . BARGERENE 4.

4. it
4.1.ICU 23# MDRO BRGFIFEREITNEFRGCERAENFY. TEY
PHR RN TR Z UL PDCA TERE IS, =48R B4 E e fets. -1, PDCA &K
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Table 4. Evaluation index system for controlling MORO infections in ICU patients
7 4.1CU B #& MORO BLLFHIZRE TN IBIR A R
ek Xts CV  JFERE HAEWE
IRECEHEZN 419+040 0.10 02787 -
INIRTEIS 406+057 0.14  0.0519  0.0145
1.1.1 ICU i = F A s &3, 5 70 X W 450+0.52 0.11  0.1426 0.0021
1.1.2 RRE 44 RIF. MBS, T8 438+0.72 0.16 0.1386  0.0020
1.1.3 MDRO WA R RG R E A HE 444051 012  0.1406 0.0020
1.1.4 g}%ﬁ&ﬁ “FDAE” W, ET TR S A, 4814040 008 01535  0.0022
1.1.5 3% HEES Pt E T e 475+£045 009  0.1505 0.0022
1.1.6 R&EENERL., PR 438+0.62 0.14  0.1386 0.0020
1.1.7 Ry LRARZ. 2 XAEH 431+0.70 0.16  0.1366 0.0020
1.2 BA5E 3.94+044 0.1  0.0519  0.0145
1.2.1 #37{g4s MDRO JRYLE 58 3 25 4] 15 3.94+0.77 020 03265 0.0047
1.2.2 W7 ICU RGBT ERN 7t 400£0.52 013 03317 0.0048
1.2.3 &1 E M MDRO 742 (1 34k 47 413+0.50 0.12  0.3420 0.0049
2 MBS FAL 450+0.52 011 02787 -
2.1 R 4.00+037 0.09  0.0305  0.0085
2.1.1 Eﬁﬁgﬁﬂ”ﬁ MDRO /g 5t o [5] 32 4 S H 7 AN 3944057 015 04843 0.0041
2.1.2 % F MDRO EERa/g W 2R EW ANBL/G 24 h AT 4.19+0.66 0.16  0.5151 0.0044
2.2 AU R X 431+£0.60 0.14 0.1014  0.0283
2.2.1 FIFIE BA65E % MDRO BT T e 419+0.83 020  0.4819 0.0136
2.2.2 HIEFITHRIFEALZEE I, $2F+ MDRO Btz &R 546 450+052 0.11 05178 0.0146
3 EHIEE) 481+£040 0.08  0.1883 -
3.1 MDRO ¥l 4.63+£0.50 0.1  0.1014 0.0191
3.1 HERW: AImIERAR A S8 375+0.58 015  0.2381 0.0045
3.1.2 EFiHE, RERI MDRO B 4.19+040 0.10 02659  0.0051
3.1.3 HEERsZM MDRO A s I 45 50 % Bl 3 3.81+£040 0.11 02421 0.0046
3.1.4 FRIMDRO By, KEBIEICIR, 24h N EREERE  4.00+£0.52  0.13  0.2540 0.0048
32 FRA 444+051 012  0.1014  0.0191
320 EMPATFIE, FEHIEERE >30s 413+0.50 0.12  0.5000 0.0095

3.22 JFRZMIEAN T BABEAEZ), HKIGT A RBEARHN,

ENMIET DA REEY. MASENE A T H13E034 00805000 0.0095

3.3 PR g 456+0.51 0.11  0.0519 0.0098
3.3.1 MDRO £ EHIEH 2% B E PR ACE —RIEHFR NS 456+051 011 0.0632 0.0006
3.3.2 MUMGES B E 7 & CE i 0 E 444+051 012  0.0615 0.0006
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3.3.3 FVuHE A 456+051 0.11  0.0632 0.0006
334 BLSEYHE, ROVHMEEENEES LRSI, 488
b 425+045 0.11  0.0589 0.0006
3.4 BEEB 444+0.51 0.12  0.1014 0.0191
3.4.1 B FEKH “Bhims” EE, HEEEESHKIER
(BT > 24 by 413+034 008  0.0571 0.0011
3.4.2 MDRO #:fi [ 88 BB RIS B2 . B IR AN N JNi% 4.06+025 0.06 0.0563 0.0011
3.4.3 HiA]%E MDRO £3, JCH AN 3ET R M R = 5 S BUR
By A 444+051 012  0.0615 0.0012
3.4.4 STE TR O #KPTUEE 0B E SR R B, R
WA . ECMO 2 406+0.44 011  0.0563 0.0011
=80 23 5 [X 19 B B« o7 bRl VR
3.4.5 @ %Efﬁjéjilzﬂi%)ﬂﬁjimﬁ i e bR, HFEREES 4064025 006  0.0563 0.0011
IE7RIN
3.4.6 PEREIEHISMAERMA B, Bias UGy 444+0.51 0.12  0.0615 0.0012
3.4.7 %EP!XEM&%@ MDRO A [ Ak B o e L TR 4384050 011  0.0606 0.0012
PEAN G
3.4.8 fEH &GN MDRO B AT, B0 TEAE, A&
B S 2 MDRO 295 2 e 86 5 419+0.40 0.10  0.0580 0.0011
3.4.9 #filt MDRO 2 H L EH FBEAEN FREA. BFE, X
AT . REBREE S AR B R EE SR BEEEIE  4.06+044 011 0.0563 0.0011
N P R AR E KA AR AN
3.4.10 finsE MDRO B#F ST HIRIEE HE TIE, tHES
S 0 2 419+0.40 0.10  0.0580 0.0011
3.4.11 MDRO BE A= [l B b S A g e g7 b, e 80 45 =
CIRUREL, R I TE I 5 e A B 3L Ak 388050013 0.0537 0.0010
3.4.12 MDRO BFH T a# & NEH, MG, SHERIE—
V1 P LA 431+048 0.11  0.0597 0.0011
3.4.13 IFARME T IFEIC, MDRO H PR AL SN RAT
PR 30 min J5 B 1000 mg/L & & FHANES B — RS S
WS EEA, A . BaatHaBREmeE 419£040 0.10  0.0580 0.0011
CRIWEZ)” , BUZEFL, RE BT, TRk k.
HUTT 1000 me/L & S0 St
3.5 iz 419+0.75 0.18 0.1014 0.0191
3.5.1 MDRO B HHIFH L/ E RS, NAEEEFRHL R A
T ¥yER MDRO &0, FHEEam@E M pRl=, K 438+0.50 011  0.3332 0.0064
HH S i
3.5.2 MDRO 35 553z A P 35 R U A T 475 it 444+0.51 0.12  0.3380 0.0065
3.5.3 MDRO S HBEhy, =58 BRI S AE H Bk B 45 _FFRiE
MDRO £ i35 431+048 0.11  0.3284 0.0063
4 (ZB 558 406+0.77 0.19  0.1094
4.1 7B TERE 400+0.63 0.16 0.1014 0.0111
4.1.1 %18 MDRO VAIBRE . SLHERshE 1% 419+040 0.10  0.3350 0.0037
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4.1.2 ICU 5#EHST] MDRO /%445 B L= 425+045 0.11  0.3400 0.0038
4.1.3 H MDRO YL B 2 45V S IR AT 406+025 006  0.3250 0.0036
4.2 fZE M 438+0.62 0.14  0.0519 0.0057
42.1 RIERRESGH B, ATE S 1 BE H 3.94+044 0.11  0.9994 0.0057
5 B SIF 431+048 0.11  0.1449
5.1 H4EfRR 444+0.63 0.14 0.1014 0.0147
5.1.1 /b MDRO 2445 51l % 438+0.62 0.14 02612 0.0038
5.1.2 %1% MDRO BB B3R 413+034 0.08  0.2463 0.0036
5.1.3 %K MDRO LRI H 4.06+0.57 0.14 02425 0.0036
5.1.4 JE{EE MDRO 848155 L% 419+040 0.10  0.2500 0.0037
5.2 [Al4E4ahR 425+0.58 0.14  0.0519 0.0075
5.2.1 R PR B RYE T A% 413£050 0.12 02472 0.0019
5.2.2 $RE bR B I M S 4.06+025 0.06 02434 0.0018
5.2.3 REHAEIR AR F 4.13+£034 008 02472 0.0019
5.2.4 4% ICU P H 438+0.50 0.11  0.2621 0.0020

MR HEACARE, R — @ RERE BRI T AMEACBIHT, DR RivE B gE.  “ At - R - 48R 45
B, IR AT OAEAEXE SR HEAL IS . AHELZ T, COSO W B HEZE 324 ICU % MDRO
IBGEG BFERI LR K o AWFF 705 1 ICU BFRF R, I MDRO Y E A A, L COSO W
A HINESE N IR SR, RBURSEVEAS . AR . BEERHE RS AR, M T A IS, X
BriPAli. FHEESL. R SWE. WE SN ENRZ 4R IFain ik R, BARERE g, 2
PSR R OT IR, DRIE VARG et . WEFCRE 1 17 RAREE . @RI R T TN
LW, THPUENE. WERE. PR R, HRilgai e . WERERERIA CR ¥ <
0.1, PIPHIBIERE —SEIPT G 2K, AT A LR AT By (R A PR AT AT S

4.2. IBHIIE S RA TR ICU 2BE MDRO BEREHIENES

PR BIACEAE N 0.2787, B 2 T Zd6hr, 10 W= dkr. A S5YABEMY, FAEE
B, R A BT R B T MDRO B4 i) 5 B T AR A BRI T, I8 78 90 2% B8 S A0 A Joi AL it 12 4%
 “JE . RSP A S S TR R T RBEIT N BARAE T AT SR . = SR bR AN A e 11 43 3
N “E i E A MDRO Bz (ST o “WOr ICU B IE LI 7« “@ 574 MDRO KL
PR E IR o E G EA MDRO B SO A R, (23 ICU 47 1% MDRO il AV B AL, W5 #
AL 2T T AT N, RIHER R, REER IR EIE R BRI T EC % LA RE 8 PR R B 2%
PR A2 (8], BILESL ICU BYPi#E B AN A ZBCE . 74 MDRO JBYei BN 3 i B A R T
MDRO B4 il & 2 TAERK AR RE.

ICU B#IEGE, R, KEENR, Z2ME AR &K 2= ICU B8 MDRO 1k &
RS SRR AR R, B8 RN AT KU VE AL, DUR SR AEAE RS T A7 T Tl SR, 37 1 X i
ARIFJE MDRO R PPAL, S B HE i 7% Sei MU, 76— e FERE B38m 7 5 AR KR . Bt ICU 2R
FIR G PR I . RGPS AR BT S8R AITA TG b s 00 P RGBS S PATBES, 3T T BT ML JRK
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G A FLRE S1[9] T RS VE ks AR 2K % TR MDRO FIURAT « 85 B0 B8 29 LA I TR A IE = 2 2
FIERFEIA[10]-[12]0 PRIAHT FE IR NGRS DAL, 558 = KBS IRTT , AT T R B X 1k et 45 it DA BAIR

4.3. MDRO Y50, F D4 BFHIFESHAY X B HE

FEHIE 2 ICU 3% MDRO Bis M BB Ry, WA 5 W gdvhs, 13 W48k, —HHEs
H “MDRO Yl ” . “F LA HAREMEIN 0.191, BiHIEFINTH A MDRO 3% 10 5 B 15 it .
MDRO Wi,  “Fzhffidr, REAZH MDRO B# 7 WA EMER S, 685 T if MDRO YA E H 1
B, FK ICU Hi3% MDRO YR, B AR HE. B A R F4RAER13]. AMTERF T4 2 MDRO
PRI E BRI MDRO BRI R o BENLRAERIL, BE45 N GIF3A KGR, ks
B 2 AN AT B T R 4 P P 4 R R 4 IR R SR U B A HH[14], BRSS NI TF BARIR . S RAT R
KA BRI T 2 AI[15] X vl B8 SIIRERST TAEE TAE R IR, TARES%E, FIMTE TAEpxti
il 2 RO BR 1A TS () AR PR 06 BERe pL s sl W, RmES AR A NB AT ALK
TP, PRAK MDRO L5 K7 5 AE R o

4.4. MEESRBAREAE, MERBEE, RNTRETNHERMAER
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