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A Study on the Application of Major Patient Safety Indicators in
Korean National Hospital Discharge in-Depth Injury Survey
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2 % E AFE OECDY Qzd+ ¢ @77 AHRQOIA AAISH SAPH R H(PSIs)o] 71&S S2lvzt Est
AN EZA PP RO HEote] FARPHAEE AHEsta TR EAEE Tttt B AFoAE 2017-20214
B AERAL 1,432,865719] AHRQS] AR 7|&E F85t0] FARMAARE A&t 2XAE HEHE o]
25t0] SARPAREE WA H-&0] AH QA SRIstct BN Adt oF 1437 A9 FY FolA 8719 ARPAA R
o FGgel= AL F 82727422 1,0008% H]&0] 5.80|%0t}. o]= AP Al o] o] AgPATo]A 2
3.5H+ S715E Adtoltt, £2H(PSI3, 11.11), A& & ol&d AW ZF(PSI5, 0.04), Wakd &0 ogt ZHa(PSI7,
0.31), & ¥ AT T ARAHIHAZ(PSI12, 2.40), =& F HEZ(PSI13, 0.89)9] & 5719 X HE= Drosler
9] BARPHAA R v &9 FA-F o WY Wl ==t 28y Sy Ag T APSIL5, 0.72), E8ET-AA
oKPSI17, 1.11), At} QAF-E1E o] 83t FA] BuKPSI18, 64.48)2 Drosler?] H4-Z ) ¥ Yo & n|JAY
HAE dol4lh. ESL-AAPoHPSII7)E AlQet BE A HGo|A FRTgo] siAbd TS A= Fogt &
olojith. B AFoA 27} PARRE o|&3to] TAMAAEE AEsH= B2 A o2 AASIAL, 71 e
T 7ol B A& HEIIE 7]E uhgo] d Qs

Abstract This study calculated patient safety indicators (PSIs) and identified related problems by applying
the standards for PSIs presented by AHRQ, the OECD's medical research and quality management
organization, using the Korean in-depth discharge patient survey. PSIs were calculated using the results
of 1,432,865 injury surveys conducted from 2017 to 2021. Logistic regression analysis was used to
identify the determinants of the incidence rates of PSIs. A total of 8,272 adverse events corresponding
to eight PSIs were detected, a rate of 5.8 per 1,000 individuals, which represented an increase from 3.5
reported before the implementation of the Patient Safety Act in Korea. Adverse events included
decubitus ulcer (PSI3, 11.11), foreign body left during a procedure (PSI5, 0.04), selected infection due
to medical care (PSI7, 0.31), perioperative pulmonary embolism or deep vein thrombosis (PSI12, 2.40),
and postoperative sepsis rate (PSI13, 0.89). A total of 5 indicators were included within the
minimum-maximum range of Drosler's PSI ratio. The presence of comorbidity was significantly
associated with an adverse event. This study presents an alternative method for calculating PSIs using
national administrative data and shows that additional validity evaluation and standardized standards are
needed for calculating indicator values.

Keywords : Patient Safety Indicators, AHRQ, Korea's in-Depth Discharge Patient Survey, Logistic
Regression Analysis, Adverse Events
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O]z9] Foj thgt Bilo] F7Istd 1990dTh e &
At (patient safety)> QB8AH|IAS] A ot
shbe] g4gA] thRoith =y 214171 £, AlA
B 7A7]94World Health Organization, WHO)7} 4}
A EA9 8497 A3 dAskL, 20029 A55
2 F3]ollA ofof thet AojetE A=stal, OECD7} o
W7hsd YefiAbde] 7Hes eSS QEAteY
FH|(waste)2 ZotHA] TS vlEZAE B9
FEA|AHo] ZEZofof T YLAQ] 34 F SIUE IHE
Ha [1,2]. & A2 959 29| Hi oA
o|& gs| metstar H4s] st AL JEIFA
ot BARAIARY 9 HFEI}L EHUCH3)

BAE PGl TARA sl 2AH o= Tl
g 7204 E A7le 19999 w|=oEiEhed
(Institute of Medicine, IOM)S] EI1A ‘To err is
Human: Building a Safer Health System’'©] 1 A|Zt
olgtal £ £ Qlrt. o] HIuAofx: wi= el YU}
9] 2.9-3.7%°lA §JsiArdo] EAskaL o]= QIgh Azt
APERFE 44,000-98,0007890 @99, ol At A
T §HF 32 AIDSE QI A 2I5H= $&0]
2 AAE B ATH4] BT FEolA = Hol Yt
A 108 5 1BERE d7hegt &40 dAdte &
Al At B ESITHS).
u|=oJEtela o] BaA U7t o]¢ WHO= AAIS
ZJorA A World Alliance for Patient Safety, WAPS)E
ZZglslcHe]. 3 OECDE 200193 H79=
AAE ZZAE(Health Care Quality Indicator
Project, HCQDE Al&sto] AR thafja =44
H| 17} 7hs3t SRREd A A EE Aokl EESol=
24 AFgstar iTHTL. Pl=rY] A% 20059 EAA
A7t He ARdE AEHola A= 4 Qi A
AE A=st7] Y5 FARPAH o] A Elo] ERQPA7
F =27 (Patient Safety Organization program,
PSOYE 2QotA =9leH, dudy 9 dfer|+
(Agency of Healthcare Research and Quality,
AHRO)OA = EARPAA B £ A0 T3t ZAIE
mopol= 9] i, YEr)HE YEYI 5 59
50| o]FojA 1L YrH8].
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gk 719 7Lt 8 2 ooy w7 A
oA olg FFAE AlAHlo] BFsto] 20184 A1A}
S7FARPAEAE(2018-2022) = HSIATH0].
o]} Zo] XA thgt = A1A 4le] ST o
g FEE9] IVl SARPAEE I A bt
W, 181 R RUAAY 75 59 SRS
E745t7] 93 Tt =8 7]Z&0]a it

AR IAE APATLZ= OECD =71 B4
S8 SRS FHol] sto] 7P HHH 0w M
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o= FFIHPAR, F7NE 5 RARE, HiAA
g Ztg57} o] 8HTH3L. =, Ayt 5ol o8t
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20169 OECD7F AAIgH AR IQPHA] H(Patient-
reported Incidence Measures, PRIMs)E& ©]-85}9]
=13 PRIMsE 7HISta ofH|RANE AAlsto] 2| # &
ol 334 73S A ESTH12]L

e}t Zo] AR &7 Hat X3 7fdo] o=
B EE Q19 AFE A% HE F, 20079 OECDO]
A& F 12709 ZARPAR H(Patient Safety Indicators,
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2.1.1 9724
£ A7 HEEMISRA ARE ol8sielth dd
oA FFcts 7RG F SRl Bl dlS
A EYEAY 9RT|E ARE 8ot AAAY
271 29 &4 T BAE Piotal &4 B B4
= moetRt 20059 ERE 24T RAAAR 5715
QBA 1170605.01TH16].
Ay 9 X245 F TAe] S primary diagnosis)
1789} EA-H(secondary diagnosis) 2070= AAREA
717-9] ICD-10(International Classification of
Disease, 10th Edition)9] =79l S=REZAHAL
Q&R (Korea Classification of Disease) ZE=2 T4
=o] 91, FAX|(primary procedure) o Bylxx

(secondary procedure) 2171 FE2 vl=oflA] ALol=
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ICD-9-CM(International Classification of Disease,
9th Edition, Clinical Modification) ZEZ FA=| 0]
et

2.1.2 A
o] A= FARPHEH A o]%Ql 20179 RE 2021
A7kA] HAEANSFAL AR 1,432,865 018319

oh 2 AFolA o83t M Amr1de] B, 24
A, @] A, A, HARY, d9B8E, A 14

oF B 207), FAA) 1749k BA4HA 207 Solt.

2.2 SXOIMX|H(HL Mol 8)
o] 3L 20079 OECDOYA] AAIEE SAIQHA ]E

1270 % A/01Y APArollA AESE 8719 A <

do R sttH13]. 8719 SRR H= ohaTt 7E
t}: 4 F £ ¥ Decubitus ulcer, PSI3), Al& &
ol AW FF(Foreign body left during procedure,
PSI5), WA Agzof oJ%t

due to medical care, PSI7),

ZF4(Selected infections
HAHHS

A
=T

=4
BAHWNHAZ(Postoperative  pulmonary embolism
or deep vein thrombosis, PSI12), & & HES
(Postoperative sepsis, PSI13), 942 A3 E= G4
(Accidental puncture or laceration, PSI15), &<

Ar-A1AoKBirth trauma—injury to neonate, PSI17),

A - E o83t F4  EYH(Obstetric
trauma—vaginal delivery, PSI18).
2.3 EMditH

E dA7AES HASHASE2A 28E 10084
ol/de] WeolA FAg = Ity EAS

7] S ¥ EAZ AAISIITE Aol
7N FAIARHE= Drosler?] A9} 7-4u)e
Z#5te] Table 13 Zo] Emo} EAE A8ttt
(13,17]. HLEFASEA AR TAFCR Qlsto
SXQEAR FOf| ISt Drosler?] HoE IdiE wkgst
F E FE2 o33 gk ERojA POA(Present
on Admission, YA FH)7F YRl A9E AlQsk=
HE QY 5 &4 AY (Decubitus ulcer, PSI3) 9]
ol BEREoA long-term care facility25E YLt
A9}t 2471 A= LCERE oldEo] JATt F¢
AQlote 7E, &7 JA4F £ A7

BRI A
Z(Postoperative pulmonary embolism or deep

=
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vein thrombosis, PSI12) A QJofA] BIlofA APH $=&
2 'interruption of vena cava' 7} £YEIAY, G
Al £EolA] WA 9" ALE Adots F= AF
u| A13]12} S5 A& F ol&d A ZHR(PSI5)
o} 94ka AF = GAPSII5)O gt F oA €191
FE Y60, Y612 ALsti=t ol ol tia+Ed
I SAHY 7k QRIFE AREO] WHol7t E AHoZ T
Zx]o] o]= <l FARPHA| ;O] et e 7t Zol7}

S 4= Q7] "iZolt). 7 og & AFoAl= 4t
B - o83t 4] ETHObstetric trauma
—vaginal delivery, PSI18)9] £X gojof =239 I
Zo] fato] At I=2 081.0-080.59 084.18
ot A5 ZsIAh ol FUjollA 25t Txjo
tfjoto] thRES] oA JrPQ ZE= FFetal 7l
& FEqE Hojdls EA4E HEe Aolth o]g} ol Z+

AEEE Buo BAE Hojsto] 7t SAIAA R 1]

Table 1. Definitions of selected Patient safety indicators(PSIs) based on OECD Health technical papers (2008).

Patient Safety Indicators Numerator* (ICD-10)

Denominator

P§I Decubitus ulcer L89
PSI  Foreign body left in during T81.5. T8L.6. Y61.0-9*"
5 procedure
PSI Selected in.fections due to T80.2. T82.7, T88.0
7 medical care
ps  Perioperaive g‘im"f;;y 126.0, 126.9, 180.1, 180.2, 180.3,
12 °p 180.8, 180.9, 182.8, 182.9
thrombosis
A40.0, A40.1, A40.2, A40.3,
PSI Post ati . A40.8, A40.9, A41.0, A41.1,
13 OSTOPErative Sepsis A41.2, A41.3, A41.4, A415,
A41.8, A41.9, R57.8, T81.1
1;51 Accidental puncture or laceration T81.2, Y60.0-9**

P10, P11, P12.2, P13.0-3,
P13.8-9, P14.2, P14.8-9, P15
Exclude newborns with a
subdural or cerebral
haemorrhage (P10) and any
diagnosis code of pre-term

All medical and surgical discharges. Include only patients with age
> 18 years and length of stay =4 days. Exclude patients with M2
(skin, subcutaneous tissue, and breast) or M3 (Pregnancy,
Childbirth, and Puerperium) as principal diagnosis, or patients
with any diagnosis of hemiplegia, paraplegia, quadriplegia, spinal
bifida, or anoxic brain damage

All medical and surgical discharges for 18 years and older or with
M3 (pregnancy, childbirth, and puerperium) as principal diagnosis.

All medical and surgical discharges for 18 years and older or with
M3 (pregnancy, childbirth, and puerperium) as principal diagnosis.
Exclude patients with a principal diagnosis of selected infections
due to medical care or length of stay < 2 days or any code for
immunocompromised state or cancer

All surgical discharges for 18 years and older with a code for an
operating room procedure. Exclude patients with M3 (pregnancy,
childbirth, and puerperium) as principal diagnosis or cases where
a procedure for interruption of vena cava is the only operating
room procedure

All elective surgical discharges for 18 years and older. Exclude
patients with a principal diagnosis of infection, or any code for
immuncompromised state or cancer, or with M3 (pregnancy,
childbirth, and puerperium) as principal diagnosis, or with length
of stay {4 days.

All medical and surgical discharges for age 18 years and older.
Exclude patients with M3 (pregnancy, childbirth, and puerperium)
as principal diagnosis.

infant (denoting birth weight of All liveborn births (newborns) with code Z38.0, Z38.3, or Z38.6.

1171 Birth trauma- Injury to neonate
weeks gestation or
less,P07.0-3). Exclude
newborns with injury to
skeleton (P11.5, P13.0-3,
P13.8-9) and any diagnosis
code of osteogenesis
imperfecta (Q78.0).

PSI Obstetric trauma rate - vaginal 070.2-3,

18 delivery with instrument

75.61, 75.62

ICD-9-CM 75.50, 75.51, 75.52,

less than 2,500 grams and less Exclude newborns with Z38.1, 738.2, Z38.4, Z38.5, Z38.7, and
than 37 weeks gestation or 34 Z38.8. The definition of newborn is any neonate with a diagnosis

code for an in-hospital liveborn birth.

All vaginal delivery discharges with any procedure code for
instrument-assisted delivery (ICD-9-CM 72.0, 72.1, 72.21, 72.29,
7231, 72.39, 72.4, 72.51, 72.53, 72.6, 72.71, 72.79, 72.8, 72.9). All
vaginal delivery discharges with code 081.0-5, 084.1.

* In any secondary diagnosis fields
Y codes were excluded
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3.1 BAel ety £y

3.1.1 BAUY Belol Uy SX

B ATARY HUSPHERA] BT 10094
ol byl $i AEEE Holsigie], 20179

161784, 2018¥ 188704, 2019¢ 190784, 20204
206704, 20219 2117048 A} 3= AR B
et 20219 ELEAASRAL a0 Z3EH EA
A} Yol EAL Table 29 Zt} A jFrdEal
100-29984 0] 1037142 48.8%2 X510
300-499 Aol 37714(17.5%), 500-999%4°] 5674
4(26.5%), 1000%84 ol4do] 15714(7.1%)5 AFA|5t9
o}, o] SIXIgE A9 A= AL/771Hel 81714
2 38.4%2 AAst o FH/73H/AFEe] 334
(15.7%), 7d%dd°l 67714(31.8), HzHdo] 307H4
(14.2%) ¥t

Table 2. Hospital characteristics based on 2021 data
(N=211)

Hospital Characteristics N %
Year 2017 161
2018 188
2019 190
2020 206
2021 211
No. of beds 100-299 103 48.8
300-499 37 17.5
500-999 56 26.6
1,000+ 15 7.1
Region Ze)f()eil;lggi 81 38.4
Chungcheng,
Kangwon, 33 15.6
Jeju
Gyeongsang 67 31.8
Geolla 30 14.2
3.1.2 BACHA StXje| oHty EM
A7 SR EEE AT RA 28 10084
ol drbHYelA EHT A= F 1,423,655 0=

232

AV @Ate] 4uha 5442 Table 33 & AJd
b

B3R JAo] 702,2498(49%), o140l 730,616(51%)
2 o At At o Wkt AT E3x= 174 o]
S171 207,816%(14.5%), 18-44A17F 292,158%(20.4%),
45-64A17F 461,9178(32.2%), 6540140l 470,964
(32.9%)C2 o] w2 APt B2 BFS B
AgH AEYER AWEQE u FUAZEFo
1,273,8897(88.9%) 02 tii-ES AAstgon 9=
FoI7k 100,385%(7.0%), 718t AEYo] 58,5917
(4.1%)019]tt. BHHAY oRE AT HOS uf BRI
Qo] FAHTE Q)= x7H451,904H o2 31.5%S A}
Ao}, FEMEE AMes Wt 2.79FEEHA 2.1
Fou, FHAgol 1709 A7t 370,13078(25.8%), 2
711 A} 237,2958(16.6%), 37191 SR} 145,267
(10.1%), 47021 Sk&} 88,78175(6.2%), 571 olAkel A}
7F 139,48878(9.7%)°] Tt

Table 3. Patient characteristics (N=1,432,865)

Patient characteristics N %

Sex male 702,249 49.0
female 730,616 51.0

Age (Yr) <17 207,826 14.5
18-44 292,158 20.4
45-64 461,917 32.2
=65 470,964 32.9

Insurance National 1,273,889 88.9
Medical aid 100,385 7.0
Others 58,591 4.1

No. of

Comorbidities None 451,904 315
1 370,130 25.8
2 237,295 16.6
3 145,267 10.1
4 88,781 6.2
=5 139,488 9.7
Mean (SD) 2.79 (2.11)

3.2 SXOHMX|E

ARMAR TE ERHEARPAALL 1), B2 9 §
¥ 1,000% FARFAALL vE&-2 Table 49 Zth.

ESE SRR A1 A AR ARETH SARFAAE
HE&S Hlwshr] Yol 20139 /0] dH13] 2IE
A AAS . 87 ERRRPAREE EY 1,0007
g H]&0o] 4 0(Birth trauma-injury to neonate)®l|
A Zd 118.75(0Obstetric trauma-vaginal delivery
with instrument)2 A|EEZ Q- Ao|5tct. &3
HFDecubitus ulcer, PSI3)e] F E¥Y 1,00041%
H-&o] 20179 H4& 6.871°14 2021 o 16.98712



e ARPAAE 3

28l o

5

@+ 2017-2021 EAEFAHSEAL ARE 0|E519

2 A7ko] AG4E dA4go] Frloke AE HIUL

2017-2021d HA €9 1,00049 24 A TBE2
1111702 o= 20139 AR+ A7H1319] 2004-2008
d AA =549 1,00040% TYE 4.884< BA A3t
£ Folth AlE F olEd AW IF(Foreign body
left during procedure, PSI5)Q] 2% A= A7t
20179 FHA 5704 202149 FHd 117422 1,0004
F HIEZ 4 0.037004 Fth 0.044L I8t
2017-20219 A =9 1,0004F H&-2 0.04710=
ol A A7-9] 2004-2008E AA EY 1,0004F
Hl& 0.0571 B} @2 $=2]ojc}. Wt X gof 93t 7
A(Selected infections due to medical care, PSI7)
9] ¢ Axd ALTE 20179 FHA 25704 20214
o 6970l 1,0004% vl 20179 4 0.187
oA 20219 [ 0.39A0ZA|7te] A L4E F7l6H=
AFS BYom, 2017-20219 A =9 1,0004F
H&2 0.3172E o= /7] A9 2004-2008|
1,000 Hl& 2.227 Kot £& FXolt}. &% ¥

MAS F= AW Z(Postoperative pulmonary
embolism or deep vein thrombosis, PSI12)2] 7%
Y 1,0004F Bl&0] 20174 F4 2.0974004 2021
Fd 2.7270]910H, 2017-2021¢ AA =Y 1,000
A v&2 247402, {7 A9 2004-20081
1,000 Hl& 0.975 0 52 TAES HAH. <
& mj¥@F(Postoperative sepsis, PSI13)9] 4% %
H A7 20179 A& 1570014 2021 Fof 29710]
AL E9¥ 1,0004F e 20179 F4 0.7571004
20218 FHd 1.1z1e]oH, 2017-20219 HA HY
1,00074% H&2 0.897422 fr] AT 2004-
20089 1,00049 Hl& 1.327 Eof ¥ HYES H
At 4 AT T+ B4 (Accidental puncture or
laceration, PSI15)9 7% =Y 1,00047 H[E°]
20179 FH4 0.547004 20214 FHff 0.89710]%}0

2017-2021'a AA| =Y 1,0004F H&2 0.7274°2,
A5ml A9 2004-20084E 1,0004% Bl 0.7143%

SARE olqltt. EAE-41AoKBirth trauma—

Table 4. Patient safety events and rates per 1,000 events

Toral 1y ol OECD
Patient Safety Indicators 2017 2018 2019 2020 2021 Total 2T ros.er
(2013) (2009) (2011)
PSI 3 Decubitus ulcer a 590 925 1,165 1,440 1,902 6,022 1,941
b 86,806 108,852 113,409 120,974 112,034 542,075 397,378
c 6.80 8.50 10.27 11.90 16.98 11.11 4.88 2.08-26.61
5 oreien body left in durt a 5 7 0 1 11 4 36
f;ifé‘ureo v lelt In during b 193,628 243,416 255,405 273889 258,748 1,225,086 724,852
P c 0.03 0.03 0.04 0.04 0.04 0.04 0.05 0.02-0.09 1.8-13.8(5.7)
PSI 7 Selected infections due to a 25 46 64 64 69 268 145
medical care, secondary b 138,878 173,571 180,717 192,627 176,156 861,949 648,053
diagnosis field per 100 discharges ¢ 0.18 0.27 035 033 039 031 022 0.29-2.81
l;zl Perioperative pulmonary a 122 164 197 191 224 898 219
embolism or deep vein b 58338 73852 76598 82921 82,430 374,139 244,064
thrombosis rate
c 2.09 2.22 2.57 2.30 2.72 2.40 0.90 1.01-10.79 203-1020(631)
11531 Postoperative sepsis rate a 15 22 23 20 29 109 174
b 19,931 24,832 24,857 26,386 26,284 122,290 132,102
c 0.75 0.89 093 076  1.10 0.89 132 0.52-11.51 354-1951(1035)
11551 Accidental puncture or a 102 157 200 179 226 864 487
laceration rate b 188,061 236,274 248,506 267,472 252,966 1,193,279 687,107
c 0.54 0.66 0.80 0.67 0.89 0.72 0.71 0.75-3.92 44-525(220)
PSI
17 Birth trauma- Injury to neonate, & 0 4 5 2 3 14 53
any diagnosis field per 100651 pg71 2745 2760 2420 12,647 6689
live-born births
c 0.00 1.39 1.82 0.72 1.24 1.11 7.92 1.32-14.48
PSI -
18 Obstetric trauma rate - vaginal a 14 8 19 7 > >3 29
delivery with instrument b 145 196 160 171 150 822 884
C 96.55 40.82 118.75  40.94  33.33 64.48  32.81 11.99-41.04 1.56-13.67(5.5)

a: numerator, b: denominator, c: rates per 1,000 events

ZA411(2013)[12]: Rates per 1,000 events using Korean National Hospital Discharge In-depth Injury Survey for 2004-2008.
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injury to neonate, PSI17)°] AH$ dxd ATt
20179 A 0494 20193 Fof 57A0=2 & 14709]
A FY 1,0000F  HE2 20179 A 0%1o0A
201949 Fwi1.82700I%leH, 2017-2021d A H
1,00071% Hl&2 1.11740= Z{0] A7-2] 2004-2008
91,0004 Bl 7327050 ER 32 HES B
Ak sEAIRE ARR] AH13]004 ST SARFARE
o) BRLo| A A LsfoF g FE(With a subdural or
cerebral haemorrhage [subgroup of birth trauma
coding] and any diagnosis code of pre-term
infant [denoting birth weight of less than 2,500
grams and less than 37 weeks gestation or 34
weeks gestation or less], With injury to skeleton
and any diagnosis code of osteogenesis imperfecta)
ELojA AoJgt Aoz gRIFo] A& 49 o7 E it
o 4" A0& Hlch vixwo R Aatd o if-rt
£ ol83t A4 ETH(Obstetric trauma—vaginal
delivery, PSI18)2] 4% =€ 1,0004%F Hl&°] 2021
| FH4 33.337004 20199 Fof 118.7570]%1oH,
2017-20219 AA] =¥ 1,0004% HE&2 64.48712
2, 791 9+9] 2004-20084 1,00049 H& 32.81
Axct oF 2uf =2 WAHES Bt sHAYE AR o
TH12]0014 siig RRRPAX| - ool EAlo] 97y
9 FE(75.50-75.52, 75.61-75.62)% EFSIA| kil
Ay FE29 SARPAALE et o0& EQIE]
of 4= Aol eRE IA FAHHE ZOE HIl

To2

3.3 BXIQIIXIEE ZXIAE SiHEA
Table 5% FASHAATSL Belo] S AweldE
S| 9I9) 2 BATAAmAR 2A AT FHRY

< AAIRE 235 HojEth WA 23 AF(Decubitus
ulcer, PSI3) B3 o BT} Aol 1.1668H(p<0.001), 65
Al ool w13 18-44417F 0.27281(p<0.001), 45-64
A7k 0.3634H(p<0.00DE AFol =S5, 7|et A&
A 9y SUAREEL gt 4 17524
(p<0.001) & 2.3334H(p<0.001), BHHAE 7571 170
7V wjwie} 2207814 (p<0.001) SARFAALZL B
o] ¥ttt WY 54 5 wAFRolA 1,000%%4
o4}t F= Y div] 100-299%4+ Yol 1.312H]
(p<0.001), 300-499%84 ol 1.324(p<0.001),
500-9994}F B o] 1.46881(p<0.001) &-SJ5HA wo]
ATt B A A gEE Akl e $3/49
/AIZFH0] 0.681H1(p<0.001), 40| 0.8044(p<0.001)
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1?___]—/\3)4 o

2 AR o] A,
7wl Eae Wrshe A ERA
£ 7H5 0804l F2 oz elo

& Al diek C A

i)

2 0.861°]1 %t

HY A& 5 olEd AW A (Foreign body left
during procedure, PSI5) AtalE 65A] o)A A& H]
3 18-44A417F 2.398(p<0.05), BRI A7t 14 &
7FE4E 1.3490(p<0.001) F-<JstAl Eo] WAYsHTT.
C AL 0.648°]19tt.

WA 2 Zo] 9Jst F<F(Selected infections due
to medical care, PSI7) Ak2l= 654 o4 Aol Hsf
18-44417} 0.4594(p<0.001) A LA, B
1 7 1] S71EE 2.3848(p<0.001) o] 2y
sttt WANTEERE  1,00084 oM #HY o
100-299%84 ¥l 0.0774H(p<0.001), 300-499%-
HYo] 0.3888](p<0.001)E BATE7 &S 79
SH A STt B A A EE Mk e
A&/737180] 5.9598(p<0.001), F%/7FL/AFA0]
3.289HH(p<0.001), BA4+Ho] 5.2178(p<0.001) F-Jat
Al @ol ¥yttt C AR 0.905%th

FeT JYHES B HARYNEHS(Post- operative
pulmonary embolism or deep vein thrombosis,
PSI12) EA-L of/dol mls] E/de] 0.7674H(p<0.001),
65A oA A vl 18-44A17F 0.3434H(p<0.001),
45-64M17F 0.447H(p<0.001), 71eF & dfH] =1l
A7FEEo] 0.728(p<0.05) F-LlstAl HA LAYstAT
S A7 U SRS 2.2944H(p<0.00DA
o] Wttt HATEER 1,000 ol HY o
H] 100-29984F B2 0.61181(p<0.001) ZA LAyt
3L, 500-999%84F He 1.2684(p<0.001) @ol &
AR, C SAF 0.8943r.

$% & 8% (Postoperative sepsis, PSI13) THAY
2 of o] H|g] F4do] 1.887HH(p<0.01) Bol At
a1, 654 o4 AF thy] 18-44A17} 0.1998](p<0.001),
45-64A17F 0.4021(p<0.001)Z o] FSE A
Aottt SEkdE A7t 1] S7FE=E 3.3354)
A(p<0.001) FoJ5tA ol TSIt BATFEER
1,000 ol =B€ tiv] 100-299%4 Yol 0.299
Hi(p<0.01) FA EAstATt. C A 0.938°]31Tt.

LHrd Ay EE= BAKAccidental puncture or
laceration, PSI15)2 654 ol A=l H]sl 18-44A4]
7} 1.26741(p<0.05), 71et A& tiv] sadEd
ogFo7t ZZ+  5.0684H(p<0.001) 3.867HH

ol
=
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(p<0.0D), BHAE JHe7E 10 SUFEEEE 1.7H
(p<0.001)4 folstAl o] Aot WidtEE
1,000%4} o4 H9 ] 100-299%4F o] 0.203
H(p<0.001), 300-499%4 ¥l 0.5094(p<0.001)
B Rt A2E fo5kA AA dAsith B
A A Agds depd v AL/771d0] 2.592H)
(p<0.001), B7/7F4/AFH0] 1.585H(p<0.05) +<]
51A wo] st C SAZS 0.812th

St JolBirth trauma—injury to neonate,
PSI17)9] 4% & W87 14402 MF 57t ol
S AAGO] EEo] B7hsT 89050 Qi SARF
237 BRI g 5 glonw 4o Fog aF
o} C BAFES 0.625%

sAgo g ARy o-ETE olgd W4l Bt
(Obstetric trauma—vaginal delivery, PSI18)9] 7%
SR I 1 S7FESE 1.4484(p<0.001)4

ZAY2AF- Ao
o)

Table 5. Logistic regression results for assessing related factors for patient safety events

PSI 3 PSI 5 PSI 7 PSI 12 PsI 13 PSI 15 PSI 17 PSI 18
__ 864/1,193,27 -
Event/N 6,022/542,075 44/1,225,086 268/861,949 898/374,139 109/122,290 9 14/12,647 53/822
Sex (vs. female)
1.166 . 0.767 1.887
5 1.504 1.031 o " > 0.932 1.125 2
male (1106-1.228) (, 531-2.753) (0.808-1.316) 007" 087D™ L28I2779) (1 01571 066) (0.39-3.246) A
Age (vs. = 65)
0.272 230 0.459 0.343 0.199 1.267
18-44 (0.237-0.311) ’ . (0.303-0.695) (0.272-0.434) (0.086-0.462) (1.042-1.541) NA NA
(1.04-5.494) .
0.363 0.447 0.402
- g 1.921 0.776 * : 0.956
45-64 (0.332*9.389) (0.935-3.948) (0.589-1.022) (0.382*9.521) (0.261*9,617) 0823-L11) NA NA
Insurance (vs. Other)
1.752 2.134 1322 0.72 0.691 5.068 )
National (1,483;*2.068) (042877)15.898 0.649.2.693) (0.554;0937) 0.296-1.617) (24264*;’31,39 NE NE
2333 2.414 3.867
o > : 1.813 0.885 1.23 >
Medic aid (1.952**2.780) (0.265 )22.036 (0.838.3.22) (0.630-1.224) (0.48-3.153) (14666**8.977) NE NE
2.207 1.34 2.384 2.294 3.335 1.70 107 1.448
No. of cormobidity  (2.160-2.254) (1.13-1.589)" (2.171-2.618) (2.191-2.402) (2786-3.994) (1.631-1.772) (o) 4o (1.173-1.787)
No. of beds
(vs. = 1,000)
1.312 0.648 0.077 0.611 0.299 0.203 2563
100-299 (1,19§;*1.437) (0.248-1.691) (0,033*;9179) (0,46—(1812) (0.143’;0.627) (0‘141;8292) NE 0.762.8614)
1.320 . 0.388 0.509 1.17 7.259
. > 0.159 2 e 0977 0.466 > . -
300-499 (1.181**1.468) (0.02-1.244) (0225*0.67) (0.734-13) (0.206-1.055) (0373**9.693) (0.106)124924 (2.286**33.05)
1.468 1.268 3.19
500-999 0.819 0.969 0.86 0.906 1.142

Region of Hospital
(vs. Jeolla)

(1'362*;}'581) (0.406-1.652) (0.722-1.302) (1'075,;1'495) (0.539-1.373) (0.78-1.052) (0.324-4.023) (1'216;8'367)

5.949 2.592
. 1.003 1.699 B 1.056 0.765 - 0.557
Seoul Gyeonggi (0.924-1.089) (0.503-5.734) ZO28-134T) (0,907 355) (0.40d-1.44) (1LBBB5N  NE (10T g
Chungcheong, 0.681 - 3.289 1.585
Kangwon 0.613-0756) 213344> 72) (113627942 g 7919'?17 433) © 3?3?—414 gs) (L0228 NE ogéﬁzaaz)
and Jeju o . . - . . . . B X .
0.804 5.217 0.316
5 1.967 . 1.001 0.745 1.203 >
Gyeongsang (0.731*9.877) (0.563-6.88) (2.271**11‘99) (0.767-1.305) (0.375-1.477) (0.848-1.708) NE (0.114*0.876)
C statistic 0.861 0.695 0.905 0.894 0.938 0.812 0.625 0.746

PSI3: Decubitus ulcer, PSI7: Selected infections due to medical care, PSI12: Postoperative pulmonary embolism or deep vein thrombosis,
PSI13: Postoperative sepsis, PSI15: Accidental puncture or laceration, PSI17: Birth trauma—injury to neonate, PSI18: Obstetric trauma—
vaginal delivery “NA: Not available. ”NE: Not estimated due to small sample size. * p<0.05, ** p<0.01, *** p<0.001
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frojstA wol TAYEAT. HAFEEE 1,0004) o]
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