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Abstract  Objective: This study aims to determine whether national patient safety indicators (PSIs) can be
calculated. Methods: Using PSI criteria from Organization for Economic Co-Operation and Development (OECD)
Health Technical Papers 19 based on the Agency for Healthcare Research and Quality (AHRQ), PSIs were
identified in the Korean National Hospital Discharge In-depth Injury Survey (KNHDIIS) database for 875,622
inpatient admissions between 2004 and 2008. Logistic regression was used to estimate factors of variations for
PSIs. Results: From 2004 to 2008, 3,084 PSI events of 8 PSIs occurred for over 80 thousands discharges.
Rates per 1,000 events for decubitus ulcer (PSI3, 4.88), foreign body left during procedure (PSIS, 0.05),
postoperative sepsis (PSI13, 1.32), birth trauma—injury to neonate (PSI17, 7.92) and obstetric trauma—vaginal
delivery (PSI18, 32.81) are all identified between ranges from maximum to minimum of OECD rates,
respectively. However, rates per 1,000 events for selected infections due to medical care (PSI7, 0.22),
postoperative pulmonary embolism or deep vein thrombosis (PSI12, 0.90) and accidental puncture or laceration
(PSI15, 0.71) are below the minimum of OECD range. 7 PSIs except PSI 18 showed statistically significant
relationship with number of secondary diagnoses. When adjusting patient characteristics, there are statistically
significant different rates according to bed size or location of hospitals. Conclusion: This is the first empirical
study to identify nationally number of adverse events and PSIs using administrative database. While many
factors influencing these results such as quality of data, clinical data and so on are remain, the results indicate
opportunities for estimate national statistics for patient safety. Furthermore outcome research such as mortality
related to adverse events is needed based on results of this study.

Key words : Patient safety indicator, Adverse events, Korean National Hospital Discharge In-depth Injury
Survey, OECD, Coding practice
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[Table 1] Selected PISs and denominator definitions (Adopted from OECD Health Technical Paper No. 19, 2008 [14])

Patient Safety Indicators (AHRQ PSI
No.)

Numerator " (ICD-10)

Denominator

Decubitus ulcer (PSI3)

L89

All medical and surgical discharges. Include only
patients with age > 18 years and length of stay > 4
days. Exclude patients in MDC 9 (skin, subcutaneous
tissue, and breast), MDC 14 (Pregnancy, Childbirth,
and Puerperium), or patients with any diagnosis of]
hemiplegia, paraplegia, quadriplegia, spinal bifida, or
anoxic brain damage

Foreign body left

(PSI5)

during procedure

T81.5, T81.6, Y61.0-9™

All medical and surgical discharges, 18 years and older
or MDC 14 (pregnancy, childbirth, and puerperium).

Selected infections due to medical care
(PSI7)

T80.2, T82.7, T88.0

All medical and surgical discharges, 18 years and older
or MDC 14 (pregnancy, childbirth, and puerperium).
Exclude patients with length of stay < 2 days or any
code for immunocompromised state or cancer

Postoperative pulmonary embolism or
deep vein thrombosis (PSI12)

1260, 1269, 180.1, 1802, 180.3

180.8, 180.9, 182.8, 182.9

’|vena cava) when this procedure occurs on the day of

All surgical discharges age 18 and older with a code
for an operating room procedure. Exclude patients with
a principle diagnosis of deep vein thrombosis, patients
with secondary procedure code 38.7 (interruption of

or before the day of principle procedure, where a
procedure for interruption of vena cava is the only
operating room procedure, or MDC 14 (pregnancy,
childbirth, and puerperium)

Postoperative sepsis (PSI13)

A40.0, A40.1, A402, A40.3, A40.8

Adl4, A4S, A4L8, A419, R578
T81.1

A409, A4L0, AdLL A412, Ad13, a principle diagnosis of infection, or any code for

’|(pregnancy, childbirth, and puerperium), or with length

All elective surgical discharges. Exclude patients with
immuncompromised state, or cancer, with MDC 14

of stay of less than 4 days.

Accidental puncture or laceration (PSI15)

T81.2, Y60.0-9"

All medical and surgical discharges age 18 years and
older. Exclude patients with MDC 14 (pregnancy,
childbirth, and puerperium).

Birth trauma—injury to neonate (PSI17)

P10, P11, P12.2, P13.0-3, P13.8-9,

P14.2, P14.8-9, P15

All liveborn births (newborns) with code Z38.0, Z38.3, or
Z38.6. Exclude newborns with a subdural or cerebral
haemorrhage (P10) 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,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). The definition
of newborn is any neonate with a diagnosis code for an
in-hospital liveborn birth.

Obstetric trauma —vaginal delivery with
instrument (PSI18)

070.2-3

All vaginal delivery discharges with any procedure code for
instrument-assisted delivery (ICD-9-CM 72.0, 72.1, 72.21,
72.29, 72.31, 72.39, 72.4, 72.51, 72.53, 72.6, 72.71,
72.79, 72.8, 72.9)

* In any secondary diagnosis fields
** Y codes were excluded.
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[Table 2] Hospital characteristics (N=293)

Hospital Characteristics N %
Year 2004 147 -
2005 147 -
2006 144 -
2007 166 -
2008 170 -
No. of beds 100-299 177 60.4
300-499 41 14.0
500-999 64 21.8
1,000+ 11 3.8
Region Seoul,Gyeonggi 103 352
Chungcheon, . 45 5.4
Kangwon, Jeju
Gyeongsang 93 31.7
Jeolla 52 17.8

[Table 3] Patient characteristics (N=875,622)

Patient Characteristics N %

Sex male 437,533 50.0
female 438,089 50.0

Age (yr) < 17 150,770 17.2
18-44 255,619 29.2
45-64 264,484 30.2
> 65 204,749 234

Insurance National 731904 83.6
Medic aid 76610 8.8
Other 67108 7.7

No. of None 282,623 323

Comorbidity 1 228,639 26.1
2 145,595 16.6
3 91,178 10.4
4 53,920 6.2
> 5 73,667 8.41
Mean (SD) 2.49(1.85)

3.1.2 2Mf4 2txtel YUHIHY EM
A 3= F 875,622 02 JHEEE IR}
437,5337H(50.0%), oI=} 438,089 (50.0%) 2 S-ASFATH
JdygEz= 184 uEko] 150,770%H(17.2%), 18-444]
255,61978(29.2%), 45-64A]] 264,48478(30.2%), 654 o]A}
204,749(23.4%) ). BEQFHa AR E 731,904
(83.6%), Q|2H S 76,610%(8.8%), 7|E} 67,108'5(7.7%)
o9ty FRIT ol Ryt o]l = A
592,999%8(67.7%), FEdHo] glo] FHarvt o= 3t
A7t 282,623%(323%)0190ek FUAE Al B
24971, E2HA}F 1.8570ch FEHEO] 1090 3Rf=
228,639(26.1%), 27101 BAF= 145,595%8(16.6%), 371
ol A= 91,1787H(10.4%), 472 FA= 53,920
(6.2%), 57 o]Akel BA}= 73,667 (8.4%)0] 2L}
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500-599A4F HLo] 1,000 oA HYECE oF 1.24])
HROFT(p<0.001)  100-29984F Wl 048] ATt
(p<0.05). WY AAASE GOt Folt= QT %
& 9| AZ = A X AJulE = (Postoperative pulmonary
embolism or deep vein thrombosis) Z A28 3| HE 9]
C A2 0.7260] 3t

4%3% 9j&Z(Postoperative sepsis)S o] &}o]| H|3|] H
247} 238 BFT(p<0.001), S HE L 184447} 654
o] gt} 0.4 2 THp<0.01). EZ 7 HT S}
7F 718k ghapol] Hls) 1.58) BWekal(p<0.05), Z4e] A
ghdof mls 1.88f Wthp<0.0). & F IfdS
(Postoperative sepsis) ZA|AE I ARFHO] C EAHFE
0.8710]%ic}.

ol HET E:  GAKAccidental
laceration)-& FA}7} ofz}o]] H|E] 0.8u] & (p<0.01),
45654171 6541 ol Bxtoll ]l 0.78) HUTHp<0.01)
AR A7 718 Expe] vl 3.1H)
(p<0.001), BHFAT A4 1A Z7ke wjuket 126)=
RIS OLATHp<0.001). WATFRE R 10004
oAb WY thH] 500-999HARL- 0.88](p<0.001), 100-299
BAE 0.1(p<0.0)E et AR ekl v
3 A&7%71 o] 4.24) ERlthp<0.001). LF HE E
= dAH(Accidental puncture or laceration)o]] T3t Z XA
g 3ARF C FAFS 0.615%

(o]

puncture or

Bty
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Z/ A A oK Birth  trauma —injury to neonate)2-
48 i 1) 7K inioh 128) gopditt
(p<0.001). FAoll w2 {25 Aol L, A&7

7]do] Aepdel Hs] 7.3ul(p<0.01), F7LAFHo]
6.78) WItH(p<0.05). EAYEAS-A1 Bol(Birth  trauma —
injury to neonate)]] thel 2| A¥ JHRFYY C FAZ
£ 0.7749 ¢}

Haby oETE
trauma —vaginal delivery)-& X &4
WA RO) THE o3 Aol
A7k 7371 739 kol v 64“H Hotth(p<0.05).
Ab}A QA= E 0]-83F 24 K Obstetric trauma—
vaginal delivery)e]] thel 2X|2E 3R] C FAF

Zupz

gl

THObstetric
se] A%,

2is

o83 4]

3 87loll sFots fABiAIS 2
AP 37 B]&2] Wolt= As] ZAITHE| 4 0.05(4]
ol A 1HF) - Foh 32.81(ATHA =
ol &3 WA Euh), 2t A Ax Hl&-e v
ol = otk QJG—(PSB 4.88), Al& & o]&d AU ZF
F(PSI5, 0.05), == & HEF(PSII3, 1.32), SAEA-
A1 2BoKPSI17, 7.92), Akab2] Q,]AL_E_;LE olgsl Fa B
THPSII8, 32.81)2] E¢ 1,0004% H]-&- OECD 3¢t
AAE v&o F&-Fd W] Wol 2F= e} 22
Wk x)=of o8t ZFAPSIT, 0.22), & T FAAZ
EE ARAWFAZPSII2, 0.90), &
AHPSILS, 0.71)9] EY 1,0004% H-&S OECD #xjet
Ax# Fagholl SasHA & vl Fck

% 3,084A40]31c} 871 g

z

it m{>

ul—x4 X-]—l— F= OEEI

2 07129tk EAAY RS Bl SRR 2] Hol a9l
& BAT A Ab ORETE olgd WA Hut
(PSII8)Z AT 77119 A Egh 27 FAGEE A2t
4, 22 Y 1% IR AL G Ao Uehdeh. ol ek
A HE7} 5 Sheo] ofa) ZA) A$ET 9w, R
200420087+ 875,622719] B Fol|lA] oA WO A7t AE4F PSIghe] Wk Rk Aot o
[Table 4] Patient safety events and rates per 1,000 events
Patient Safety Indicators 2004 2005 2006 2007 2008 Total Drosler(2009) OECD(2011)
PSI3  Decubitus ulcer a 328 347 428 376 462 1,941
b 80,845 74,751 77,540 79,543 84,699 397,378
c 4.06 4.64 5.52 4.73 5.45 4.88 2.08-26.61 -
PSI5S Foreign body left during a 9 8 10 5 4 36
procedure b 143,285 134,594 139,938 147,946 159,089 724,852
c 0.06 0.06 0.07 0.03 0.03 0.05 0.02-0.09 1.8-13.8 (5.7)
PSI7 Selected infections due to a 31 31 33 21 29 145
medical care b 130,524 121,141 125,163 130,859 140,366 648,053
c 0.24 0.26 0.26 0.16 0.21 022 0.29-2.81
PSI12 Postoperative pulmonary a 50 37 36 47 49 219
embolism or deep vein b 51,078 46,137 46,839 48,299 51,711 244,064
thrombosis c 0.98 0.80 0.77 0.97 0.95 0.90 1.01-10.79  203-1020 (631)
PSI13 Postoperative sepsis a 32 38 44 31 29 174
b 27,305 24,152 25,030 26,598 29,017 132,102
c 1.17 1.57 1.76 1.17 1.00 1.32 0.52-11.51 354-1951 (1035)
PSI15 Accidental puncture or a 105 86 94 88 114 487
laceration b 134979 127,049 133,518 140,211 151,350 687,107
c 0.78 0.68 0.70 0.63 0.75 0.71 0.75-3.92 44-525 (220)
PSI17 Birth trauma—injury to a 6 12 16 9 10 53
neonate b 1,752 1,091 1,230 1,322 1,294 6,689
c 342 11.00 13.01 6.81 7.73 7.92 1.32-14.48
PSI18 Obstetric trauma—vaginal a 8 7 5 3 6 29
delivery with instrument b 156 183 151 189 205 884
c 51.28 38.25 33.11 15.87 29.27 32.81 11.99-41.04 1.56-13.67 (5.5)

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

Drosler(2009)[15]: Rates per 1,000 events, range of non-standardized rate in seven countries of OECD, 2007
OECD(2011)[7]: Rates per 100,000 events except PSI18 (rate per 100 events), range of Secondary diagnosis-adjusted rate in OECD
countries, 2009 (PSI5 and PSI15: 17 countries, PSI12: 18 countries, PSI13: 13 countries, PSI18: 10 countiries).
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[Table 5] Logistic regression for analyzing variation of patient safety indicators
unit: Odds ratio (95% CI)

PSI3 PSI7 PSI12 PSI13 PSI15 PSI17 PSI18
1.196 0.821 0.74 2.347 0.781 0.982
(1.09-1.312)**  (0.588-1.146)  (0.56-0.977)* (1.686-3.268)*** (0.652-0.935)**  (0.57-1.693)

Sex (vs. female) male

Age (vs. = 65)

18-44 0.308 1.012 0.283 0.401 1.041 ) )
(0.263-0.361)***  (0.641-1.596)  (0.196-0.408)*** (0.252-0.639)**  (0.825-1.313)
45.65 0.369 1.148 0512 0.687 0.725 )

(0.33-0411)***  (0.788-1.671)  (0.378-0.694)  (0.487-0.969)  (0.589-0.893)**
Insurance (vs. Other)

National 1.658 1374 0.706 1011 3112 ] 2072
(13412.048)  (0.545-346)  (0443-1124)  (0473-2.159) (1.534-6311)%** (0.273-18.894)

Medic aid 2673 301 0491 1.756 1.599 » 8.56
(2.1393341)%%* (1.141-7.939)%*  (0.244-0988)  (0.765-4.020)*  (0.718-3.563) (0.389-188.197)

1418 141 129 1511 1229 1.195 1173

No. of cormobidity |y 1 gasyees (136314585 (1251-1331%% (146-L564y* (1.196-1264)%% (1119-L277)**  (0.933-1.476)

No. of beds (vs. = 1,000)

4678 0446 1345 0077 0356 1.908
100-299 39075601y 02T OOTS08) 750 0055y (06592.746) (00310188 (00462753 (0482-7.556)

2209 0081 0819 083 1365 0725
300-499 (18142689) (0020332  (0474-1417) (04321505 4% 027060 431 436)  (0.1303799)
500.999 1755 0.608 1179 129 0.789 1376 1015

(1.495-2.06)***  (0.426-0.868)** (0.845-1.645)**  (0.858-1.939)  (0.648-0.96)***  (0.711-2.664)  (0.386-2.671)
Region of Hospital (vs. Jeolla)l

Seoul. Gyeoneei 1276 357 0.778 0.945 4.16 7.254 2.024
SYeongs (1.082-1.504)  (1.299-9.814)***  (0.492-1.23) (0.494-1.807)  (2.329-7.432)*** (0.991-53.104)**  (0.24-17.07)
Chungcheon, 1.550 1.626 0.597 0.691 2274 6.743 1.656
Kangwon and Jeju  (1.296-1.854)*** (0.508-5202)  (0.324-1.101)  (0.297-1.606)  (1.194-4.331)  (0.868-52.372)* (0.097-28.183)
1.283 1227 0.924 1.795 2338 1.075 6.351
Gyeongsang
(1.082-1.522) (0.389-3.87) (0.557-1.531)  (0.918-3.509)**  (1.257-435)  (0.096-11.994) (0.769-52.478)*
C statistic 0.844 0.628 0.726 0.871 0.615 0.774 0.712

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
* p<0.05, ** p<0.01, *** p<0.001

Z|5}9{tH7,15]. OECD ‘Health At a Glance (HAG) ollA] W5t} 2-84=5 PSI H|&o] Z7eh Wb, faha ]
201193 E OECD 2 Qlolite] ZAZE A - e Fof 93t Z((PSI7)T 92 AT El AAKPSIIS) =

BAgH agtat S48 Neg BT ARG A HYTFET 245 PSI HlEo] S7FkAL, A1E7H
Zolo] FHAR F F 9] S MWSHES SpTio]. o] PSI ulgo] Heio] uls) = Ao vekytrk. PSI3
AEA e wE RARPAR|# HEY Hlol= SR & 8719 SARIAAE F 7P AbEllart Han(1,9417)),
HATE /AT AHRQE] AFolH AAIT FHRA W C BATE Fof v ergHel AnE Uehycka o
SR, AR AW MTHIL EE Natomal 4 e Te ohE AT ABe] BREE nefa
Healthcare Quality Reportof|A] ~& & sjdZ& Ix}7} FQAJo| ot Aa}dE(outcome research)of| A Y7k
oxpHT], Afgo] WarE W] & AoE Uy o Ushe Blole WA E9] 49k Y §olof 9

L
=

o
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Frk. olZlo] WAL R AH 22O Mol Sfust I AR AR Hwsh olife] FBe| AR
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