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Background: Inter-hospital benchmarking of health care-associated
infection (HAI) has being conducted with the objective of improving the
quality of health care and patient safety. A large body of literature has
addressed issue relating to select the quality indicators of HAI. There are
limited previous studies have evaluated the appropriateness of HAI
indicators.

Objective: To evaluate the existing HAI indicators and to determinate which
indicators could be applicable and reliable for inter-hospital comparison.
Methods: Candidates of HAI indicator were drawn from various existing
quality indicator projects, action plans, evidence-based intervention
measurements, and related publications. A structured anonymous
questionnaire was designed to investigate how the reviewer rates each
candidate indicator against four principal dimensions: importance to patient
safety, scientific soundness, potential feasibility, and comparability on
benchmarking. Opinions from the multidisciplinary expert panel were
collected via two rounds of the modified Delphi method.

Results: One hundred and twenty nine indicators were obtained from
literature review. Among these, 25 non-duplicated indicators with
operational definition and could be analyzed from existing databases in
Taiwan were chosen for further evaluation. Of the 25 candidate indicators,
17 (68%) indicators were rated as importance to patient safety by the 11
experts, 7 (28%) indicators were rated as comparable on benchmarking.
Only one structure indicator, staffing level of infection control practitioners,

and three outcome indicators, central line-associated bloodstream infection



rate, knee arthroplasty deep incision site infection rate ,and specific
hospital-acquired antimicrobial resistant strain infection rate were found to
meet median and consistency criterions that defined by Rand
appropriateness method for four principal dimensions. As 1 structure
indicator and 3 outcome indicators were included, five additional indicators,
including, ventilator-associated pneumonia rate, urinary catheter-associated
urinary tract infection rate, surgical site infection rate, knee arthroplasty
superficial incision site infection rate, and staffing level of infection control
physicians, failed to fulfill the “consistency” criterion were considered as the
second tier of our indicator list.

Conclusion: It is a need to set the HAI quality indicators to assure patient
safety. This study is an initial step towards developing HAI indicators that
will able to serve for inter-hospital comparison. However, under current
situation, there are no enough reliable indicators which can be directly
applied to hospital benchmarking. Future study should be analyized the
empirical data of selected indicators for ensuring the applicable.
Multi-source monitoring system and process indicators explored are needed

for national benchmarking in Taiwan’s hospital.
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Tk DR F R S A R 0 ¢ B F RF R ST A IR
B RE T & =84 | ¢ (Joint Commission of American Healthcare
Organization, JCAHO ) -~ it & B+ 7 22 55 ¥ (Agency for Healthcare
Research and Quality, AHRQ) -~ %3 g7 7 I (Institute of Medicine, IOM ) -
It 2 o X PRF2¥%(Department of Health and Human Services, HHS) ~ 5 2
! 5‘;5 ER =R ¥R 7 4p 1% (Maryland Hospital Associations Quality
Indicators ) ... & » ® M ¥R T 4p #4287 $8 4 ¢ $ OECD(Organization for
Economic Cooperation) 2 ESQH(European Society for Quality in
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AHRQ The US Agency for Healthcare Research and Quality

AHRQ/CIHI | The Canadian Institute for Health Information

JCAHO Joint Commission on Accreditation of Healthcare
Organization

HHS Department of Health and Human Services

HICPAC Healthcare Infection Control Practices Advisory Committee

PQRI Physician Quality Reporting Initiative

GAO The US Government Accountability Office

NQF National Quality Forum

IQIP International Quality Indicator Project
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(2). "HREaE fE g (1)%5 £ % % 48004C T Debridement- i = <Scm g~ 48005C
I Debridement- i © 5-10cm 5~ 48006C T Debridement-i§ © =10cm 5 ~ 64053B
T Arthrotomy for acute septic joint- shoulder, elbow, wrist , knee or ankle 5 ~
64004C T Sequestretomy or saucerization & debridement for osteomyelitis(& 7
S B BN i ik~ 47) 5~ 64198B T Removal of prosthesis- hip,
shoulder, knee 5; # % (2) ICD-9-CM : 998.3 ~998.5 ~ 996.4 ~ 996.66 ~ 996.60 ~
996.67 ~ 996.69 ~ 730.25 730.26 ~ 730.28 ~ 711.05 ~ 711.06 ~ 711.08
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FDebridement-# © 5-10cm 5~ 48006C T Debridement-#§ = =10cm j ~ 64052B
T Arthrotomy for acute septic joint- hip 5 ~ 64005B T Sequestretomy or
saucerization & debridement for osteomyelitis(# 7 2¢ ¥ ~ g ¥ ~ 3938 # gg ~ %
F o~ F s F 424 ) ;> 64198B TRemoval of prosthesis- hip, shoulder, knee ; ;
£ # (2) ICD-9-CM : 998.3 ~ 998.5 ~ 996.4 ~ 996.66 ~  996.60 ~ 996.67 ~ 996.69
730.25 ~ 730.26 ~ 730.28 ~ 711.05 ~ 711.06 ~ 711.08
4. =g “,’T‘. 7 - ICD-9-CM 998.5 ~ 998.3 ~ 998.1
2. iZ- fAsgid 3 E R =7 B DDD ¢
(). #4 % @ 2 v JRZE TG F o 2720 12 X E 4T 081202
T Aminoglycosides y ~ 081206 T Cephalosporins 5 ~ 081207 T Miscellaneous
B-Lactam Antibiotics 5~ 081208 T Chloramphenicol 5~ 081212 Erythromycins j ~
081216 T Penicillins 5 ~ 081224 T Tetracyclines 5 ~ 081228 T Miscellaneous
Antibiotics 5~ 081299 T Antibiotics Composite 5~ 082200 T Quinolones 5~ 082299
T Quinolones Composite 5 ~ 082400 T Sulfonamides 5 ~ 082499 T Sulfonamides
Composite ;5 ~ 084000 T Miscellaneous Anti-Infectives 5 ~ 084099 T Miscellaneous
Anti-Infectives Composite 4
(%3x: £ o g 4 ICD-9-CM 2 ¥ £ g% %4 % 2 € 247 1 [10, 25] » &3¢
AR AR M S R BN o g A ATH F £ 45 64052B T Arthrotomy for acute
septic joint- hip 5 ) 64005B T Sequestretomy or saucerization & debridement for
osteomyelitis(¥ 7z 2g ¥ ~ AEF ~ 393 F gg ~ W HF ~ o~ )y )
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% %2 N5 97901K T %5 9w vessel g 5~ 97902A T T?piéi?l‘% 1 vessel
o ¥E 597903B T & %51‘% 1 vessel 5 < ¢ 5~ 97906K f%?%‘f ? s 1 vessel
A EE 5~ 97907A T % 32 Fhe 1 vessel & WE97908B T+ % F e 1 vessel
Ao EE 5~ 97911KT ¥ ¢ow =2 vessel §ow 0 97912AT % & F =2 vessel
o EE 0 97913BT 1 F =2 vessel § ¥¥ 0 97916KT ¥ ? o =2 vessel
A EE IITAT F Fhe=2 vessel &« ¥ ¢ 1~ 97918BT & % F e =2 vessel
ESEE

2. RSB HR C PERE BIR Y R B2 £ R £ 175 64164B PTKR 53 % 3 013
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97807B T4 % ¥ Fx TKR ¥ il
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97803B T # % ¥ I THR ¥ it

4. F g > ",f ML 2R o b FEg 4 zd‘ff‘lgﬁ 4 7§ 80403B T Uncomplicated total
hysterectom 5 ~ 80421B T Complicated total hysterectomy ;5 ~ 80404B T Subtotal
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hysterectomy 5 ; % ééﬁ:}l% Bzt g i 20 75 97020K T %5 L N A K’/f g
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97025K T%? LN N a4 *ﬂTﬁi‘r‘,ﬂ ~ 97026A T FHm-»k >FF *ﬂTﬁi‘r‘.ﬂ .
97027B T 3 % %ﬂ‘%-:’r >FE "fﬁﬁiﬂ )
(% 3z & :FP 120 4 Z_ 3N i B~ % ¥ The Australia Council on Healthcare
Standard(ACHS) 2. Clinical indicator ~ X EE % TQIP(Taiwan Quality indicator Project)
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998.3 disruption of operation wound i A B

998.5 postoperative infection SN

998.51 infected postoperative seroma R R

998.59 other postoperative infection (5 FHEREE¢2 Hi LR %

ot g A Su )
996  complications peculiar to certain specified FUP R IR 2 b E B
procedures
996.0 mechanical complication of cardiac device, SEREE S s Al B TR Z
implant and graft B
996.00 unspecified device, implant and graft AP T Z EES A B2
lEACE 53
996.03 due to coronary bypass graft TR B R B TR 2SR E B
996.09 other B wiREE D ~ A2 Bid TR
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996.6 infection and inflammatory reaction due to

internal prosthetic device,implant and graft

996.61 infection and inflammatory reaction due to

cardiac device, implant andgraft

internal prosthetic device, implant, and graft

implant and graft

inplant, and graft

implant, and graft

implant, and graft

998.83 non-healing surgical wound

996.69 infection and inflammatory reaction due to other

996.7 other complications of internal prosthetic device,

996.70 other complications due to unspecified device,

996.72 other complications due to other cardiac device,

996.74 other complications due to other vascular device,
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996.6

998.51 infected postoperative seroma

B A AT

device, implant and graft

infection and inflammatory reaction due to

internal prosthetic device,implant and graft

996.60 infection and inflammatory reaction due to

998.59 other postoperative infection Cp FIE €2

996.4 mechanical complication of internal orthopaedic

unspecified internal prosthetic device, implant,

and graft

internal joint prosthesis

internal orthopedic device, implant, and graft

internal prosthetic device, implant, and graft

996.66 infection and inflammatory reaction due to

996.67 infection and inflammatory reaction due to other

996.69 infection and inflammatory reaction due to other

fm B Y
998.3 disruption of operation wound + g v &
998.5 postoperative infection < iFis R 2
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730.2 unspecified osteomyelitis

thigh

711
711.0

711.00 pyogenic arthritis,site unspecified
711.06 pyogenic arthritis,lower leg

711.08 pyogenic arthritis,other

998.83 non-healing surgical wound

(BEFRE ¢ 2

730.20 unspecified osteomyelitis,unspecified site

730.26 unspecified osteomyelitis,lower leg

arthropathy associated with infections

711.05 pyogenic arthritis,pelvic region and thigh

730.25 unspecified osteomyelitis,pelvic region and

E878.1 Surgical operation with implant of artificial

of patient, or of later complication, without

730.28 unspecified osteomyelitis, other specified sites

infectious arthritis after therapyin three monthes

internal device as the cause of abnormal reaction

mention of misadventure at the time of operation
Fi3f 4 & F4L—S/P THR
or TKR infection : 999.66+E878.1)
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998.3 disruption of operation wound
998.5 postoperative infection

998.51 infected postoperative seroma
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procedure

998.13 seroma complicating a procedure

998.83 non-healing surgical wound

998.11 hemorrhage complicating a procedure

998.12 hematoma complicating a procedure

998.1 haemorrhage or haematoma complicating a

998.59 other postoperative infection (5 ff ¢ 225 § 2
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17. A1 %S EHImG o R4 3EER 2)(%)

FEE

AR SR AL A S TR R E BT 2 R XFIER
SAptRE R BB 22 L ANRFERFY L T HEL- 0 B
RGTTH 2 btk T AR R ARkl 5

2RF S

45 ACHS 2003-2007 i Tk 47 haF 2 47 0 » A 1 Wb B & B 4431 5 %
B A bl 5 0.59%-1.07%[26] £ % B R g GHL Fioh  £HFB% A
U T RE BRI EE 5LLB  B
Y 2ANERFREFFA AR LA wEFmREL > L F0 T ERF
REFEAEE, 26 BB GFRETERFR S TREE  E5 0
£ AR A Ap B IR P [25] ©

TKRAEHH] TR " B

TKR= &g [ VB (RSP Y (%)= !
SR VR () (%) KR

x100(%)

44

A\

4 W

bt

B

Bl A 1B EEHE3 B OO0 )P B2 L L2 Fitfo
S r A l(Mor@)and(): 7 FFrz o FAKLM e
(1)3 #417 48004C T Debridement-i§ v <5cm 5 ~ 48005C T Debridement- i v
5-10cm g~ 48006C T Debridement- © =10cm y 2 (2)iE - # %74 5 99660 -
99666 ~ 99667 ~ 99669 ~ 9985 ~ 73025 ~ 73026 ~ 73028 ~ 71105 ~ 71106 ~ 71108
FQ)ES T pisF RS FEREE(FLALFES ATC A B G
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ZER) BT PG R FER L FFLLP (PP )
HEF fAp >=7

BRI 10X p L3382 2 o AR g WA ’gﬁfﬁéaiﬁ
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996.60 infection and inflammatory reaction due to

unspecified internal prosthetic device, implant,

and graft

996.66 infection and inflammatory reaction due to

internal joint prosthesis

996.67 infection and inflammatory reaction due to other

internal orthopedic device, implant, and graft

996.69 infection and inflammatory reaction due to other

internal prosthetic device, implant, and graft

998.5 postoperative infection

730.25 unspecified osteomyelitis,pelvic region and

thigh

730.26 unspecified osteomyelitis,lower leg
730.28 unspecified osteomyelitis, other specified sites

711.05 pyogenic arthritis,pelvic region and thigh

711.06 pyogenic arthritis,lower leg
711.08 pyogenic arthritis,other
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JO1CA12
JO1CFO1
JO1CF02
JO1CAO04
JO4CAO05
JOIDAT11
JOIDA24
JO1EAO1
JO1ECO1
JO1XAO01
JO1XA02
JO1DDO02
JOIDEO1 cefepime
A07AA09 vancomycin

piperacillin
dicloxacillin
cloxacillin

amoxicillin

trimethoprim
sulfamethoxazole
vancomycin
teicoplanin

ceftazidime

J04 ANTIMYCOBACTERIALS
JOID OTHER BETA-LACTAM ANTIBACTERIALS
JOID OTHER BETA-LACTAM ANTIBACTERIALS
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ChLE LS B T T A R 0% s o TR 2 A Epe €7
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Brens fhdp i i p R3EREMIRP B A F L e A ke
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b dechE jiets poad gk T ARTER o DldedEd G R Y AR R £ 2
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x100(%)

P g ¢ X P ETAB 5 038.0 ~ 038.1 ~ 038.10-038.11 ~ 038.19 ~ 038.2-038.3 ~
785.52 ~ 785.59 ~ 998.0 ~ 038.40-038.44 ~ 038.49 ~ 038.8-038.9 ~ 995.91-995.92
(%350 ~4p1 %% AHRQ 7 % % 245 1%(2008, Version 3.2)2 £ #l4y 1% r=
ie P g 0 E B4R B ICD-9-CM 2 8778 » 3 0% e X 4 2 10T iR
o MHER B FRSHER L T v [30] - AHRQ 2 3RE P 8RS
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1. T 6 7% SE3E £ i 1 2835 /,iaw Bl S —iﬁtr-ffl‘ 75 68023B F CABG-
1 vessel 5 ~ 68024B T CABG- 2 vessel j ~ 68025B T CABG- 3 vessel 5 : % %
:/,iaw Bl S AR 1 97901Kr%5§ ¢ .o 1 vessel 7 %@? J‘97902A|r F
B FFlvessel § v F 097903B7 ¥ F F k1 vessel § o« #F 597906K
f%? ® ] vessel & o FE ,ﬂ~97907Af?vi§%5Fi 1 vessel & < %4 5~
97908B T3 % F B 1 vessel @ v ®¥597911K T%§§ ¥ =2 vessel 7
" éﬁv"g g7~ 97912A f?pii“%]‘?uiZ vessel 7 %’? 1~97913B T ?p%gl‘?r.
=2 vessel 7 < EF 5~ 97916K T%§§ ¢ o =2 vessel & FE 5~ 97917A
%3 Friz2 vessel @ HF 50 97918B P % Fri=2 vessel &< ¥
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TKR ¥ 2] 5~ 97801K 7 ¥ # ¢ .« THR ¥ ] ;~ 97802A ¥ % 3 ¥ = THR
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3. R 2k bl R 2 2 £ F £ 1548 80403B M Uncomplicated
total hysterectom j ~ 80421B T Complicated total hysterectomy 5~ 80404B
I Subtotal hysterectomy ;5 % o IR 2 S 97020K r ¥ LN
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Project)dp tf > E T jivlic® 5 2 F A AL 2R G v B R en 4 B0 & £
[18]- 4 BF £ RmH2 57 £ ¢ 4 RH ICD-9-CM Al 45 B 5e » &
i%%ﬁ”%4ﬁ%9ﬁci%ﬂﬁiﬁ*ﬁ%%ﬂ?ﬂ%%ﬁiﬁﬁ’
{ﬁﬁﬁw&w4ﬁw5gmlﬁ*‘ R S Y A i
TS I S 3 a’ﬂéﬁﬁ—&ﬁﬁﬂ’#i@%w%
O IR R R R 2 F L)

Lo Adp il PREP-A ~ TP UAE > T R FE RO - M RIS R

A o
L
2. A BTALE/L DR E RFE AR FRT LR
3@%*%&@$@&?%w’%%% FARE -
TR kR | R FIETEE
B EPE AL

038  septicemia

038.0 streptococcal septicaemia

038.1 staphylococcal septicaemia

038.10 staphylococcal septicemia,unspecified
038.11 staphylococcal aureus septicemia
038.19 other staphylococcal septicemia
038.2 pneumococcal septicaemia

038.3 septicaemia due to anaerobes
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038.4 septicaemia due to other gram-negative B E AR BT R
organisms
038.40 septicemia due to gram-negative organism, iR TR TR g 0 AP T
unspecified X
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038.41 septicemia due to hemophilus influenzae (h.

influenzae)
038.42 septicemia due to escherichia coli (e. coli)
038.43 septicemia due to pseudomonas
038.44 septicemia due to serratia

038.49 septicemia due to other gram-negative
organisms

038.8 other specified septicaemias

038.9 unspecified septicaemia

785.52

785.5 shock without mention of trauma

785.50 shock, unspecified

785.51 cardiogenic shock

785.52 septic shock

785.59 shock without mention of trauma, other

998.0 postoperative shock

995

certain adverse effects not elsewhere classified

995.91 systemic inflammatory response syndrome due

to infectious process w/o organ dysfunction

995.92 systemic inflammatory response syndrome due

to infectious process w/ organ dysfunction
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R g A A E 2 B RE % FIEE K FUr 7 BR(Clostridium  difficile
NAP1/B1/027) % 4 5 4 s el a) > ph - iR (7R T ¢ A 2 it £ ehd
FREFBEAFRERA e 2 B ¥ ¥ it & metronidazole in % 2%
St s R 0 BIE EWSIE 0 R E R RS A[3]] e LB E R
5 OARE 3R 4 .f‘v"‘u(TNIS)“ TS5 EFMAFIAN R ﬂjlarﬂfﬁ'.”%ﬂfé;?ﬁ& gﬁj‘—é , ‘;/%i;
TRLBETF P EH A AR T (2003 B 2007 & e Hp) 1 3 4 i
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FIELHS e R4 o 8 e FlF @ FEfep B R 3 d3 % a3 I (blde R p R
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PAg e (blde s & A v~ G RE PR AR - AP ERE) BT
B e F (4o 2 @& * B & 4% (proton pump inhibitors ) #r] ¥ A 4)
2 opce A 4 )2 TSRS K E T M[31,33-35] iRE S p s HRAwT g o A
15 5-13 & B P FIEE S 46 Fer ik FIA S8 0 O (7 F e & A B g R
BEgiem AP (e R a[36] 0 Flt A A 4 Atk RERALE S AH
deo A kvt 5 EHR A B SNE R 0 R 5 R FA o

R A B
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Gl bR H TS # A2 B Rk
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A | EFRREAME R E R TR R TA[T)
£ (418 %% %% 5 HHS(Health and Human Services)** 2008 # 1% .4 k%
i® 217 B 45 4R [15])
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R Ap A F B R R TR F FIEL K For 7 tR(Clostridium  difficile
NAPI/B1/027)¢ivf 4 & § 3 4eenffa) > - iR TR T § A 4 o+ 03 £
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FIELHS e R4 o 8 e FlF @ FEfep B R 3 d3 % a3 I (blde R p R
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AFR A AR LR RS- BPEHRDIRTRELIE - X H
HHS(HeaIth and Human Services)#z - amﬁ FRENME LS5 EF P
i~ CDI(Clostridium difficile infection)® MRSA g % & i% 3 3+ 3§ & 202 3=
= #F‘ o

T EFFTREES GG ‘p%]"(methicillin (2 oxacillin) resistant
Staphylococcus aureus, # #- MRSA & ORSA)Z iT# k R% B &4k /i
- b £ IE z,}?r,‘,.emp;][?)?] i F I FERART WE T R A
Fo5lde A E G BRSO FL R LR 2 - MRSA &
FRF R A P gp A PP R A2 BRI E A 4 o T E RS Wi&
FRALRE AL BRGH - Rp o FRPREIER AT RS > £F 4
ﬁgﬁﬁ%ﬁﬁﬁé&#i%3$\ﬂ@mm,ﬁfﬂz%ﬁﬁaﬁ%l
Bofk fFod STl R R A A BN MRSA Rk R £F 9§ F I FD
Wb FEA w2 s\zi’vgl‘;‘&c #op % MRSA & & 5 84.5%% 80.6%[38] >
R v LeR g e

e IR B R RSB I PR B (%0 )=
iT FE | H tﬁﬁ[{&'ﬁz{wrﬂfﬁ“ * VHE <1000(%,)
54 IR B S EIRE
T_ 1. MRSA : [ B % 4 37 & = 4 methicillin 2 Staphlococcus aureus = it
£ BH A S
2.VRE : Fap R 4 4~ ,%,’g.‘;,%]"’}% % $L vancomycin Z_ enterococci f 4 A =X #c
3.CRAB : fx B % 4 37tk 5 #L carbapenem #f ¢ ¢ imipenem &
meropenem - 4 % 2_ Acinetobacter baumannii g % 4 =X #&
4. ESBL-E coli : Fxp g % 4~ 3 FHk 5 & extended spectrumbeta —lactamases
2_ Escherichia coli g % * =% #
P 5.ESBL-KP : Fap g %4 4 é}é;f%]’%% %= £ extended spectrumbeta —lactamases 2
Klebsiella pneumonia g % * =< #
6. ESBL-PA @ Fap g 4 ~ 3 FHk = & extended spectrumbeta —lactamases 2
Pseudomonas aeruginosa g 4 * =X #c
(R3E0 5 %Mo s 01— 53 3 77  & 2008 & CDC 2 2 37 F o
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(1)The importance of an indicator can be further broken down into three dimensions:

i Impact on health. What is the impact on health associated with this problem? Does the measure
address areas in which there is a clear gap between the actual and potential levels of health?

ii Policy importance. Are policymakers and consumers concerned about this area?

iii  Susceptibility to being influenced by the health care system. Can the health care system
meaningfully address this aspect or problem? Does the health care system have an impact on
the indicator independent of confounders like patient risk? Will changes in the indicator give
information about the likely success or failure of policy changes?

(2)The scientific soundness of each indicator can also be broken down into two dimensions:

i Face validity. Does the measure make sense logically and clinically? The face validity of each
indicator in this report is based on the basic clinical rationale for the indicator, and on past
usage of the indicator in national or other quality reporting activities.

ii  Content validity. Does the measure capture meaningful aspects of the quality of care?

(3)The feasibility of an indicator reflects the following two dimensions:

i Data availability. Are comparable data to construct an indicator available on the international
level?

ii Reporting Burden. Does the value of the information contained in an indicator outweigh the

cost of data collection and reporting?
(4)Comparability: 45 #* KIEE %5 o A4t 2228 2 E fé’?% ERGETE Qe
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