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AHRQ Agency for healthcare Research and Quality

CBS Centraal Bureau voor de Statistiek

ca Charlson comorbidity index

CGs Clinical classifications software

CDI Clostridium difficile Infection

CHADx Classification of Hospital Acquired Diagnoses,
CIHI Canadian Institute for Health Information

CMS Center for Medicare and medicaid Service

COF Condition onset flag

DAD Discharge Abstract Database
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IQI Inpatient Quality Indicators
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MS-DRG Medicare Severity Diagnosis Related Groups
NICE National Institute for Health and Care Excellence
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PRISMA Preferred reporting items for systematic reviews and Meta-Analyses
PSI Patient safrty indicators
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QI Quality Indicators
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T L2 (Review)= 54T FAlo s 7o Ad7d £ AvE A
g A& FFete BFoR 3 AT sgstt £ FES AFATE Bzt
sl WA FARREH AyES BAen ARS EEsE RS wEA 18T
T UdteE AHSE VAL Ao 2y VS EdaEs Z88oF ke HelA
Ak FA9 2Az7E gAY Ho] AT £ dve dHE A 2430
FAuF RS A4&d uF(Narrative review)¥ A AZ 122 (Systematic
review), ©] 7 7FA @R FEHAC. o] F AAA TS A4 FA
el GAetr xZAoR HIT F dom, A7 HE HAHol AAA W
FAuZ =R Wo] Z&5= WHEOY. gAY EAuFe A AE
gt 25 2] 98 Agez, A A sFH AHE 459 HF(Bias)S
Hastd & dve FHS AY Jdoh A+ AL I AES VEeRE 4
gt 2 AdUIES vhEa, oo met AAAR 9 Al R4S T FE
H s BAsE Aot A5 ATHHEQ01)AAE AAAY THES
(2% 419} 22 HAHoz Aeladrp®

217 2xe]

2 B
ol Aol AAZA EdAuzF HAHAgAN FH AAHS Hg A UHES
PRISMA 2020 &3 £3M9 sE%(Flow chart)s 9% st

PRISMA  (Preferred reporting items for systematic reviews and
Meta-Analyses)= AAA wAHE 2 vE BAS Husr] 9 A 7]
gro] = ot PRISAME #AHEY F249] dx Agoez AgdsAY o
499 A7 T oRe YA A wHE Bl AR A%

e

2 QAR Bud £ Jdu’l 20099 HEE PRISMA AW Aol 2 A2
ABNAN TFEsE ARE = AAY2EQTN &%), S5=AHA), B oA}
Al Zb el g F7F BuA RS AFss WEs da g

PRISMA AZg2EE A& 22 Wy Ay E2 9 23 A £3sto] A
A HES Zb g5 YA Fa3 74 845 tFa Utk PRISMA 5%
= vd 27 44 AAAH Jdx2#g<l Diagram 202 e Zlojt) o]
NG AR 55 vFa £3 2dE AAH = -G V=S AAA 25
of e} AHE 4 gtk ZEEE T fgA F oo EHHEV A 27 2d 5
29 JIHow AFZEIGY daxphoadTde AA4 EIAuF Hurel &



5 TETC=E 5 o 2] O = = O =) o 3)
dAXe 2EEE AT v PRISMAS Rux & Fus== Afsta st
| 71E @7 | GlOE{BIol~ O A ~E2IE ST MER HF 2 \ 7l g 5o MR 67 HO \
‘o
7|E 2 =E &7 P N ME ® A AR 4 FEpMEE HRE 3
=) g °H£‘_h_‘21| =4 T, YAOIZ (n=)
= HOIEIH0IA (n= SaesIE ) =% (=)
71E 2l =3 23 Axjasa] (,,:) PENERE SR =) =208 44 (n=)
=) CHE IR E B3N (=) E
) l
dEd H=E > HiF|E YR 2
=) =)
| :
H3qy ed + 28 BegT ge sus MO B % ag ag;|x zesus
=) = N —>
n (=) =) (n=
z
! !
USHEE HYLY BH S HIRE 28 2 HSEnE AYLL 28 2 HRE B %
(n=) Olf 1(n=) (n=) 0lF 1(n=)
olf#2(n=) 018 2(n=)
Ol®3(n=) Olf3(n=)
J = =
1E0] ZBE HEL BT
(=)
| RELECTPEEE-C
m=)
o = *2h531E 24 o|EiMol s B HTAE|EE H4T ATELE HDSHE H(EE
Gl l HOIEHIOIA/HR ~E 2|01 AT B d¢EEPE)§ aic
IR EBES AR S ST AIBE Z22HH AFZO| ST E O XHSaH ST 0] ofs WY E HRE 47 Uojelx|
I O 22t IABLH
VSR LR
n=\ From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an

—-— updated guideline for reporting systematic reviews. BMJ 2021,372:n71. doi: 10.1136/bmj.n71
For more , visit: http://www prisma-statement org/

1% 5. PRISMA 2020 F3Ae 525 (32 Bj#)%

{o

2) POA A9 YRE E/FAA /el Fasgt d3 A4 %

7F =59 POA A% gjdel tig AT <dagls Ad A+

59 Jackson 9](2009) AT+ 359 ICD-10-AM<S 7|22 POA A& H
2 BHYEs A5 £ dE dudEs Adsdn. duwlEe POA AR
o] 7FsAel =L 10411709 ALdIaE(YRE)R FAHY gloen, o &3}
o] POA A% YRE H7 AZ=Z HES ¢ Jub. Y= BEFAA 7
§8 9 ATUE200AE G dag sl AAS 2= BE5S st
daE|Ee MTEr] et 3o AAARBYAE HoE POA 7HsA ]
2 AGIEE HES = ATERANE AYst. AR e 4R #eAl
7} POA 7FsAol & Ads F&317] 918 ICD-10-AM 7] 93 =] g
S 5HHoR Hriste WEo2 FAHY vt AAARBYAE gy
ol S A E dEss 9E A w7 AFe Fusgda”,
AF e #Fsh= 7ol glow st X sk oo wE AAsth 4
Ao 18418709 Az = = 1056770(57.4%)7F WA WA 7psA o]
g A(YRE)e g2 st 12]

22



Yes/ No/ Warn/
Total %
Include  Exclude Include rarely
3 Reviewers Agree 3752 8102 6 11860  644%
2 Reviewers Agree 1936 2404 9% 5335 29.0%
Mixed disagree/don’t know - - 1223 1223 6.6%
Further exclusions suggested by clinical panel - 61 61 0 -
5688 10567 2163 18418 100.0%
Total
30.9% 574% 11.7% 100.0% -
ICD-10-AM FEHE = POA 7bsidol 2 Ida=(YaE)d &3+ [£ 1319
2t POA 7FsAde]l w2 ez BF 748 FAE100.0%) = A8=2H),
AR 7183073), A= FE(F-5 AR et 12 37 el 9
= "A= 22214, 93.3%), = AA(13%, 60.4%), HEHAI(47%, 59.8%), 23}

71A(117%, 57.8%), A4 H E%( 8 571%), 21 Ao ﬂ—r AAN(207%,
b4

51.9%)2> #Hky oo POA =0 Az Boaty )

F 13. FEE dugSdA A9 Iga=(POA Ya=)2

Algorithm N of codes chapter

Chapter Code group ) )
exclusions in chapter  excluded(%)
1 AB  Infectious and parasitic disease 269 766 351
2 C/D Neoplasms 790 790 100.0
3 D Anaemia & other blood diseases 54 164 329
4 E Endocrine 274 458 59.8
5 F Mental/behavioural 256 448 571
6 G Nervous system 114 387 29.5
7/8 H Eye & ear 75 372 20.2
9 I Circulatory system 142 3% 35.9
10 J Respiratory system 76 233 32.6
11 K Digestive system 263 455 57.8
12 L Skin 115 348 33.0
13 M Musculoskeletal system 2,031 3,361 60.4
14 N Genitourinary system 207 435 47.6
15 @) Pregnancy & childbirth 139 436 319
16 P Perinatal 115 366 314
17 Q Congenital abnormalities 887 887 100.0
18 R Symptoms NEC 6 334 1.8
19 S/T Injuries 44 1,785 25
20 U-Y  External causes’ of morbidity 1,508 2,905 51.9
21 Z  Factors influencing health status 638 684 9.3
Appendix A Morphology of neoplasms 2,408 2,408 100.0
Total 10411 18418 56.5
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FANAAAL AT AFIHE YA £l BA AN JROF
A 71 F ARG BRaF 99

Z 7bsadel ANE AE v AT, gebiAzle o
A =

N

Choi 9](2023)*+= 2
of BAPIAALA ThsAol =S XdA
5 A Al (Korean Patient Safety Incidents Code Classification System, K-PSI),
& /st K-PSIx= b ARD A== o] FojA] glof, NIZE==R f¢d
7bs7deol vk sl el K-PSIel A= 555 AAsta glow, A
g-20] SAFshe IR LRAA AT A A A mE /|F0R K-PSI
225 A3k

Choi 94(2023)22) K-PSI 7S 98] 47 191e] 72 w4
F(KCD) <+ gARbd Ak 7hsAdel =2 W Ads
K-PSI =58 t53 o] 5714 ®lF= 73
oo R pRIEE, TR 14, dxiehda
SARRPAARA Y 7hs Aol =5, 33, SARPAAL

AL 7ol =AY S 239
o aela ZEFE 4%, A8 OHLOM Ak A 02 B gH( SRR A
o] obd 7he & wjAlskA Xeh), 53, 72k KCD #= gla's 3
FddE medd dig 5We] Fojskes dEvF dite] HEE I, 4 A
T7he 8 Aol tiE 439 97 Hs &8sl AR ZE HAeE
=4 skath

HEAHoz K-PSI AW3 3= F 450902 ZE= 2435709 FHT
20742 F438t e, 73 KCD Z=9] 83%°l sldatAtH i 14]. KCD &
738 K-PSI®] EXE Aunw & h 5 2 ol o EA 7]E A
(S00-T98)' 7} 20.6% = 7F& H]ZFo] =gtom thgow ‘A7 A 2 BN
2 HAEo 9GS FE 29(Z200-299)°] 151%E =& H|FS i}ﬂiﬂiv}. Elasl
QI E(CO0TD48) o)t A 719, My 2 AAMA 0]4HQ00-Q99) o

Ao HAPES 7hsAo] =AY, dsAns ATy w4 gle H

7+ 0.0%= w9 ekt

’
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¥ 14. KCD o7 959 saebdabz s f3 (N==)™)
PSI Codes
KCD-7 Code Candidate
Chapter Tot
Codes Group Group
N(%) N(%) N(%)
1 Infectious and parasitic diseases (A0O - B99) 222 140(6.3) 8(4) 52(24)
2 Neoplasms (C00 - D48) 2084 00) 00) 00)
3 Blood diseases (D50 - D89) 572 73(129) 62(10.8) 11(19)
4 Endocrine (E00 - E90) 3,004 1%(64) 121(4) 73(24)
5 Mental and behavioral (FO0 - F99) 1,669 183(11) 4(25) 14184)
6 Nervous system (GO0 - G99) 1,049 918.7) 83(79) 808
7 Eye and adnexa (HO0 - H59) 1,104 105(9.5) 25(23) 80(7:2)
8 Ear and mastoid process (H60 - H95) 397 13(33) 12(3) 1(03)
9 Circulatory system (I00 - 199) 1235 16/(135) 75(6.1) R(74)
10 Respiratory system (J0O - J99) 1,002 8(8.8) 56(5.6) 3232
11 Digestive system (K00 - K93) 212 248115 219110 9(13)
12 Skin and subcutaneous tissue (L0O - L99) 87 76(8.6) 58(6.5) 18Q2)
13 Musculoskeletal system (MO0 - M99) 17455 505(2.9) 41724 8(05)
14 Genitourinary system (NO0O - N99) 1,29 86(6.7) 54(4.2) 32(25)
15 Pregnancy and childbirth (O00 - 099) 1392 199143 19%(14) 403)
16 Perinatal (P00 - P96) 74 913.7) N(124) 912
17 Congenital abnormalities (Q00 - Q99) 1,634 302 302 00)
18 Symptoms NEC (R00 - R99) 1341 61(4.5) 13(1) 48(3.6)
19 Injuries (500 - T98) 6067 124706  3966) 848(14)
20  External causes of morbidity and mortality (VO1-Y9%) 528  727(139) 420(8) 307(59)
21 Factors influencing health status (Z00 - Z99) 135 204(151) 302 201(148)
22 Codes for special purpose (U00 - U99) 347 00) 00) 00)
Total 54250 450983) 243545 - 207439
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4. POA A& &4 Ay A+ +F

1) sRkdsta S AES 98 POA A x5 283 H3 A7

POA A i+ ¥HY 24 Y5y s9dss #2828 F v 54& 7HHx 3
o o]gfg POA AE9 EAS &8st A3 dF &S dF &+ S
t}. Ghazvinian €](2019)%+= B9 #8 FZ(FEH) P 99 A (EHdhHe
TEshe BBl POA ARE &&stth 4l T 24 7Hs3 998 W =4
I U EE AGIEE TR 32 g4 e] POA AXRE AEsSIY &l o
3 POA A %2 %A ol =3k (Positive Predictive Value, PPV)S #7}stith =1 2
I JY9 A FH YRE SAHASFHE 5%, HY A" o Nz= A o=

Fhol 6% =, =2 BT oS HAh
gt =wol A= POA A RS &85t 9 $ dAs 749 5 ¥ 44 3
T2 A= FAHe=E o 7bs3d W S (Potentially  Preventable
Complications, PPCs) A28l 7jatatdel™. o]e]sh =i5o W vy gz
I 7|E 7IAAES AEsteE #AolA POA A

Al AFSFSL T

o]¢} & POA A i 542 APAA FHd=

o AFoAE BFAEAA E(PSD POA ARE F7I8tA S A5 At
A}

a

=]
it
ofo

2,
o it
Hh
do &
o
of
offt
)

lo

fu

< 53 W 4TS ZABIAYY. PSIE AHRQS 9= 2 Ax=, A
Hom ot 7hed Sk e ARE Algsta, B EAE &
23 Aot Bahl £](2008)% 2] oﬂ?—oﬂﬂa— POA A% o]%

& A EekS W, POA AxXE #83& ul PSI H&°]
Solxiths A Ak 9%tk Rosen 91(2021)%V¢] ol = POA A %
& of o FAgeSgte] ML f1Fgo] Hadte S F

ol
ol
22
o
2
o
w
—

(202332 B AALAL MEsly] 9a PSIS POA A2 28319

T ¢ a9
9 .
PSIE= 49 717 3 wAsE Sk ovshs A EelBE NIER ¥

O

2 sbsAel wuf. welu &gl dgsts AAMAAATE) F PSIs w
AEste] Gy AAFAAAL TATA0) BIHGHOW, TFANAE NI
VE F9E 3702 vehgrk olel@ dvks POA AEE BE3lel A o)
7o AREE WA JES Bar} S RlFm ik IHAE YRl o
T FEHOE POA A7} PSIY B4 E wolFE o FHH 9FL v
F gee At
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A 91(2019%Y AFE POA A% *Xth Hhoko] o gt

otk 2018 FFHAME B4 5ol POA # 3 éﬂ‘oﬂr A%

Stk E ST Aol POA A Ee B A 2
T=ok om A T dzjﬁ, PSI &&3to] POA A =S 140w HESI
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POA A 3] Y’7E7} A ebE HlEe AEs] w3 P

OA H7 47 %o
del YRE Y AR A% ke FAE wolx Atk ey $euee A
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A 24 AFol Ak ® POA AE 7ol Fol AFol Ax, B =E8 S

Aestgrh the 29 BF MEAR, 192 258 AR} e 1L o

Beh(egelsh) At S glon, HAREeF AT U =R A% 4d
o] Sl

25 %333 9t} P (Patient/Problem)
A 2 05 SAE ouet ol AFolA
+ ‘Present on admission’®] °]d &l@3tt) I (Intervention)™= A-g-olA] 3 7}s}k
Hie gy 2 A weks 9usta, C (Comparison) H71st7] 913 vl
S 9ujgtr}, wpRletoe 2 O (Outcome)= A3 FAHYWHS ou|dtr}, o <
T A8l = FA(Problem) 3133t POA A% ¢ &8 Bz sf=
A7 (Outcome)ol] 3Fste A9 AFE HAGo 2HE 250 v 22
A ARS }ﬁx%s}oﬂq_‘

A WA, POA A %o A= dup} ¥ =72

¢

T3 AAe 20229 69 209%EH 79 44714 Ay AT AAS 95 AR
=3 7172 19743 58 20229374 2 Agkell o, A5 /32 Original article
2 Astste] HZAS JYPedd. Am HALS PubMed, EMBASE, Cochrane,

CINAHL & Ho|gfoflr F= &8&¥= 58 =9 zdoly Holx oy

ow BASATE POA A9 Ao A% HA #HE £3S FEA S

2 AHKR7] 984 = Present on admission(POA) &%= th& Z7lol| Al &8

He AR B A A7) G AR A 79 =l E3Fetglth

X% A7) = ‘present on admission’, ‘present at admission’, ‘diagnosis—type’,
‘diagnosis timing’, ‘date stamped, ‘date stamping’, ‘hospital-acquired
conditions’, ‘condition present at admission (CPAA)’, ‘hospital associated
conditions’, 'condition onset flag’, 'comorbidity diagnoses’

v AdS A AR A [ 15]¢F 2o
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Database Risk adjustment or Validity Patient on admission
""Risk Adjustment'[Mesh] OR "Risk Assessment'[Mesh] OR
“Comorbidity"[Mesh] ""present-on-admission"[TI] OR "Present on Admission"[TI]
Pubmed OR OR "Present at Admission"[TI] OR "Hospital Acquired
"Risk Adjust*'[TIAB] OR "Risk Assessment*'[TIAB] OR Condition*"[TIAB] OR "Condition onset"[TIAB]
"Comorbidit*'[TIAB] OR validit*[TIAB]
'risk assessment’/exp OR ’comorbidity’ /exp OR ’validity’/ex
/exp OR '/exp '/exp (‘present-on-admission’ OR ‘Present on Admission” OR
EMBASE ) ] ) o ‘Present at Admission” OR ‘Hospital Acquired Condition*’
(‘risk assessment® OR ’risk adjust* OR comorbidit* OR B )
OR ‘Condition onset'):ti
validit*):ab,ti, kw
[mh "Risk Adjustment"] OR [mh "Risk Assessment'] OR
[mh "Comorbidity"] ("present-on-admission" OR "Present on Admission" OR
Cochrane OR "Present at Admission" OR "Hospital Acquired Condition*"
("risk assessment*' OR 'risk adjust*" OR comorbidit* OR OR "Condition onset"):ab,ti,kw
validit*):ab,ti, kw
(MH "Risk Assessment") OR (MH "Comorbidity") OR o o
TI ("present-on-admission" OR "Present on Admission" OR
(MH "Validity+") ) ) B
CINAHL "Present at Admission" OR "Hospital Acquired Condition*"

OR

"risk assessment*" OR 'risk adjust*" OR comorbidit* OR validit*

OR "Condition onset")
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29l A+t H7FE=T Risk of Bias Assessment tool for Non-randomized Study
(ROBANS), F2F9]mi A 2 A1 e 7= Cochrane®] Risk of bias (RoB)
BAATo @85 E STROBE checklist 50] QIT®% o A= oe] AT
AAS 23 4= 9l STROBE checklist® #8331 tl. STROBE checklist:
AT AE 2 25 A, W, A3 =9, 7EH IR FEHY, A7 E
H7ME $13 2259 AAgrER %“4H01 AT

T AEs JYgsdd 289 A+ STROBE checklistE €83 18He
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1899 =% BF FAuES 93 HF E59 a‘i_?}@ Ak
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¥ 18. STROBE checklistE &3 2 37} A3}

No.

Title

score
1. Development of a validation algorithm for “present on admission’ ﬂagging24) 84.2
2. Screening algorithms to assess the accuracy of present-on-admission codi g89) 739
3. Predictive Value of the Present-On-Admission Indicator for Hospital-acquired Venous Thromboembolism™” 815
4. Identifying in-hospital venous thromboembolism (VIE): a comparison of claims-based approaches with the Rochester Epidemiology Project VIE cohort”” 815
5. Use of present-on-admission indicators for complications after total knee arthroplasty: an analysis of Medicare administrative data”” 89.3
6. The accuracy of present-on-admission reporting in administrative data™ 86.2
7. Diagnostic value and reliability of the present-on-admission indicator in different diagnosis groups: pilot study at a Swiss tertiary care center”” 92.3
Characteristics of intensive care unit (ICU) patients with pressure ulcers present on admission, acquired in ICU or no ulceration: a retrospective cohort
8. studygS) 78.6
9 Impact of present-on-admission indicators on risk-adjusted hospital mortality measurement 86.7
Impact of the present-on-admission indicator on hospital quality measurement: experience with the Agency for Healthcare Research and Quality (AHRQ)

N Inpatient Quality Indicators™’ 57
11.  Effect of Present-on-Admission (POA)Reporting Accuracy on Hospital Performance Assessments Using Risk-Adjusted Morta]ity19> 88.9
Burden of hospital-onset Clostridium difficile infection in patients discharged from Rhode Island hospitals, 2010-2011: Application of present on
> admission indicators””’ 786
13.  Using present-on-admission coding to improve exclusion rules for quality metrics: the case of failure-to-rescu %) 85.7
14.  Hospital mortality risk adjustment for heart failure patients using present on admission diagnoses: improved classification and calibration™’ 714
Present-at-admission diagnoses improve mortality risk adjustment and allow more accurate assessment of the relationship between volume of lung cancer
> operations and mortality risk! 786
16 Which hospitals have significantly better or worse than expected mortality rates for acute myocardial infarction patients? Improved risk adjustment with 557
. present-at-admission diagnoses112 )
17.  Present-at-admission diagnoses improved mortality risk adjustment among acute myocardial infarction patientslo2) 85.2
18.  Incorporating Present-on-Admission Indicators in Medicare Claims to Inform Hospital Quality Measure Risk Adjustment Models'” 828

Total 833
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Mx;§§ 8 A5 2
*SOFA A5 71202 A4 A &3 @Aeh 2844 AR 3 24 53 84 3] 8%
AT = }o)7} YIAS c THAE U Foll §ol TAEA A=
, cTEAAAA o] BT A= Y A §Ho] Qe EAET H Apache H4T} = e A 3] QA T8 AR
g Ah;éla’ frofshA o E34E(P<0.001) Fol £3& I53 ARG FFEIL S
+ 201120133} 2014~2015 & 21 Al 717ke Bl @A) g 49 A §3ol Sl c 99 A S0l QIAY TEAA AF Fol
P aqun S04 S0 WA BATAA FSA B BSE0000 498 453 B4 188 FUT F359
@ PUsPoA: 63.4(2011~2013\1)/ 71.8(2014~2015'3) A%< 7H4
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Hlastsl she HEE B4 2o BF AwEo] 4L POA AE AL TEa Wel A3 240l
Dalton, - C-BA1%: POA Risk 22 (0.958), All Code Risk=2(0.981) o] 917 A
9 JE  «a4 A%l POARisk ¥ AllCodeRisk o] tha] A& o2 s lg. .
013+ All Code Riski= POA Risk 21 H1@9] zjo] 9 44 RSl wdlurh AES o 2 $POA KIS ASE T AE B A
24 ol POA Risk Z-& AHg3oF 3
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No. T8 A3}

* POA A3£9] AR of o] mel ALt HEE B APLES Hlas BYx

D WFE9-3%(CC = 046), @ THAAEE(ICC = 0.63),
@ #AH HAE(ICC = 029), @ A= HAE(ICC = 0.26)

Glance, +POA AX%7} §le 6324 ABE o|gate] Bo 2o A HYow BEY
10 LG 28%(HEF)~%4%(H 3T W3 <)7F POA ARE 23 P4 452 £

(2008) EE We FEY @ WS AEFE.
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26871 WA 309 oW APE-E(30-day mortality) =915 Model 1(POA A

28 HlwstAE 6771 BA(25%)2 =97 10% o1 2kel7h W

POA Xlﬂ% & @.E 2y 5o FHstw
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BASA z}o]7} 7had

=4

” foﬁa @ 10% °’¢ F7Fk 134%] B @ 10% °F Fa: 11.6%] B
o0 * Model 13 Model 29] #}ojoll= POA thHa(4%)7} 22 YF& vjzo
A9 FFE WA Fohe
*POA A&7} F71HH W A wet ¥ 87 &9 92 v
< AFRFA Y] B AE: CEAF = 082
Jiang, «WY I ZE2ELUR HI ZH(CDI) &t ZEol fle &4 vl
12 Y @ B LA CDI A AFgEol ¥ E5(11.2% vs 81%; P = .0004),

(013) @ ¥ Y CDI #4 A9 717bo] B 8189 vs 8.6%; P<.0001)
@ WY A CDI 34 Hlgo] T ol S($34,736 vs $17,111; P< .0001)

59 3A} o] E(Hospital Discharge Database,
HDD)E ¥ ¥y F22EdUs o4
7 aake 93k A9l EeAS Hitete
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No. @5 Fo Az AL
*POA & éz& ko B %Hé%— Ay A AE, Al 717 Hla
1) P ( 4%h AIYE C AHLE / 988A
@ T4 (23%/31%/6 1) ARADEAZ(7%/14%/54), @ AFEL(6%/17%/84),
@ u%l%(14%/17%/2,5), © 78A(49%/54%/3.8), ® N3 (28%/39%/7.9)
Needle @ all failure-to-rescue 13/22(7.6
oy ron (o 7/]{}(/ )HAC T e +POA A|Eo| 7]9& = 9] T4 (AHRQ
13 AL ) A A B FHSS Adste
B. D B8AFA(11.59/154%9/33), @ AFANEHN5(88YL/1559/4.8), S99 2 AuEge
(2013) @ GIE¥(764/15.09/58) @ #HH(11.4%/1619/3.8), © AAHA(91Y/121%/23),
® HEZF (12.8%/209/54), @ all failure-to-rescue(84% /14.1Y /4.5)
cCEAF: HEFE AQsta 6714 W ZolA 3719 POA HH A9 73L& AHRQ
TE R CEAFC] =%
3719 POA HHE Al9] 2 AHRQ A HTE SHIE2A POAR SHlE2A Y15 A3
* IDI(Integrated Discrimination Improvement) A<=l ti3+ A3+ All POA modelollA F4H
ALEA A FES ARSI WES} So|mr) AibHow e A 3.
- All POA 232 9# APR-DRG POA EH& Ag3te] B7teE 3ak9 54.6% 5 SHtEA Al
Stukenb =79
u G o dET =2 AFLE(1A)0l AEE B &+ *POA AXE THZOZ ALESE AGE
J. @ All POA E(287M, 7.7%) (@ APR-DRG POA EE (407, 10.9%) A =4 WY Asol FdE T UdF
(2011)  » APR-DRG POA E&| 9J3f odHt} w2 HEE IRld 407) B F Antvte] All POA

=] o5 YL
« All POA 299 918 =4 AgE

« 7 EE7] kappa #k: 057(2 %3

o APR-DRG POA 29| AgERTE UoLe.
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No. gg 24 2% Ae
< H¥s By mdo] CEAF
@ Present-at-admission diagnoses: 0.73, 2 Charlson comorbidity index: 0.72
3 Elixhauser comorbidity index: 0.68
<ol 1270 FEFH AELS FAXLE FNR dSAATL okd Aom
Stukenb  UEFd(Present-at-admission diagnoses(P=0.08) «POA AEE AYE YT HAL A=
5 8 G Y 7k RAE AESY] 84 o AR = flom e Ao 39
J. @ 1270 FaFe] 10844 2032 F7Hgs do] BAE B U A &80 3AFCE AE A3 19 WAE A Jrre
(2005) o3kl 10% A (OR: 0.90; 95% CL: 0.80-1.01). A+
@ 12704 L] FeFol 103904 3032 S7Hde W RAE M W A &E0] A4
o2 Fof5tA 16% THAFS(OR: 0.84; 95% CL 0.71-1. 00).
*POA 22 08 2749 Rdnn Adge] £ AES BYon B o 32 Ag
e WMEdE o gol AndE
1) &5 9AG 0010 14ETF} F 2 xYol B A POA ER) o4 £} AIYE
o] ZIEH A Y& F£AE 7|EoE A7t e ¥ AFagas)
@ 41671 B F dAdET £ 2oz APEE HdT AQ97H), POA R (127), POA AEE B8 JAT HA wIC
Stukenb @ 41670 MY F ARG ¥ 7o 7 AEE WA AGB67H), POA P (237H) PE T ol 2d ART oA Z A
6 8 G -5 529 ko] YAEQ] kappa TAIFS 0.42(Moderate) Welo] O AL, = A% A Ee
) zL DI 00 THES - 29| o wEd Aol Az e wAe A o 20T 0 L
o) Be2 VB2 BU ALFAAEY Aol A 4 4+ U8
@ 16 7H T ARG 2 Zo% AEd g AQ97H), POA 22 (107H),
@ 4167) WY F gk Ym oz Aad Wl AG/H), POA ZIO7)
- 7 B9 7He] YA =9l kappa @2 0.43(Moderate)




1_9_ 5
o. @5 F8 A3
AR P S AR CCS REe thE BEET AFE Adgo] ¢on o w2
AREs 7S
Stukenb 7} BH9| C-HAF cHAATAA AE A 2R PEe
_— G (@ CCS categories of present-at-admission diagnoses(0.86), @ Zg|ZUo} & A(0.77), BT dAeHA ddd subd e
J. © AgzYol 29 B(0.86), @ Elixhauser comorbidity index(0.80) 2y 9 AeE 45y s POAS
(2007) (® Charlson comorbidity index(0.74), A5t ojn] QA AAE = AS
« 2Hlo] HAAEES HH, 1007]e] F4AT 2el5olM CCS 2t Aejxyor 24 Br}
ARl 7 EE SRS Wol A5+
. 0] 0] O
e 99 A A3 4S9 99 24
Triche, @O POA Ed C A% 4842734 0662 / AF4 0611 / HHE 0638 o
E. W @ F 24 7o) ¥ & 9 523 AYLee Ha Zol= ul$ ZE IHEAA POA A E EsHE A
18 . . }-‘:‘-E-LE il o T =R HTE CRA T T =] 3::}1]_9] -?']“?j _g_i;é‘ EE} %@6’] _‘:Ei—l'%]-l
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1. MAAR(FAA) Aol AR H- YIAE 7540 &5
1-1. AR (FAA) 229 749 POA YRES 7FsAo] =t
oAl
MNeta = A (sh3) A (HE)

D581 MM EREMETS Hereditary elliptocytosis
E800 FUAM Medpxgdxzzn2E Hereditary erythropoietic porphyria
G114 SHAM 22N SigkA D] Hereditary spastic paraplegia
M231 et kit Z (M A M) Discoid meniscus (congenital)
P835 MHY SY5S Congenital hydrocele

=A

oAl
Aetme A (3H2) A (A 2)
) Malignant neoplasm of pancreatic
C253 Fgel oM MM E
duct
_ _ _ Chronic eosinophilic leukaemia
D475 0N SAN SHEY DS M E ]
[hypereosinophilic syndrome]
H652 oY T M F0|Y Chronic serous otitis media
1092 THM FOIE|AAEOHA Chronic rheumatic pericarditis
K601 otM shEE s Chronic anal fissure
1-3. 21 & B W A ThsAel A gle 239 A5 POA YIEY 7hsAo] &
oAl
e A (33) Ade (g2
F420 M AT EE sl Predominantly obsessional thoughts
or ruminations
G721 UZM 2T Alcoholic myopathy
Pedestrian injured in collision with
WEALLIOA O|F Ex MEALSKIR}
V021 ) . 3 two— or three—wheeled motor vehicle
Z=Z ClEl 28X}
in traffic accident
7748 HSHSAL e|&Mof = J|Et Other problems related to

care—provider dependency

2. TRERY ZB5TE WA TAT F e 347 8T A5 AR 71FA A
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oAl
A H(sh2) AHH(IE)
=+E kst 29 Hi Type 2 diabetes mellitus, with coma

Type 2 diabetes mellitus, with lactic
acidosis

Type 2 diabetes mellitus, with

-c T hypoglycemia
Z80| e AEHUF Esophageal varices with bleeding
A FE 5 POA NZE 7FeAol e &9 A% A9

AP A (Korean patient safety incident) Z=9] 79~ POA NZE=Y 7FeA <

oAl
A H(3H) AHH(HZ)
=4 g3 it AZ0| el Pulmonary embolism without
HAMME mention of acute cor pulmonale
Aol Yok Ulcer of oesophagus
okERdt MEFH Drug-induced pemphigus

dUEZS Haemarthrosis

Soix 35 3|20l Third degree perineal laceration
during delivery

2L

dd F=9] 7§ POA NZEY 7HsA& MiAE 4 itk

[ex

oAl
Ay (sh2) HHY(HE)
QA — A FE2of oFt Yataat Traumatic — see injury of blood
PSEN vessel by body region
QAN Z32H Myositis ossificans traumatica
QAT QB A Post-traumatic urethral stricture
SFmlo] EMA At Superficial injury of scalp
3 Open wounds involving multiple
Clalot B el of3 wels mwst | ¢ g MU
i regions of upper limb(s) with lower
A2l A
limb(s)
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YZE EFAA FRIE FF 7|F

33. 1 9 HY Y #A hsAo] e dEe 4 POA NZEY 74 WiAE 4 §lth

oAl
Aetms Am(3t) A (A R)
A080 ZEHO|H AT Rotaviral enteritis
3 _ Sepsis due to streptococcus, group
A400 AMFAAT 2Ft HES A
Cataract secondary to intraocular
Hoe2o | oFpUisgol whE ofRkY WUE !
surgery
(G470 =28 2HZ Acute insomnia
K810 =4 =HdH Acute cholecystitis

4, FARET} GAY FAEE 2

JEt2 ®7)" F=E I AFEE 18Eld A Y3

41, FAEETL gle A9 F59 AdI= ) AL
oAl
Hetas A (3h3) NEETEER)
E73 HE=EUA Lactose intolerance
HO5 oteto| ZEof Disorders of orbit
J43 H7|& Emphysema
M10 == Gout
Q05 Ol2&dF Spina bifida
42, A EHo|Y 7|et2 F7)19 F3 F=E= A 9%
oAl
Aetms Am(3t) AE(dE)
_ Type 1 diabetes mellitus, with other
7IEt ¥ MMEHO| MAEHH
E1048 ~ ) and unspecified neurological
BSe Sust 18 Yoy
complication
G009 MMEHe My =2 Bacterial meningitis, unspecified
H1629 AMMlEYe| zarHar Unspecified keratoconjunctivitis
) Other specified disorders of teeth
K088 xlot ¥ X|X| =9 7|Ef HA|E Zfoj
and supporting structures
Unspecified abnormal finding in
55712 2 &% A2 P & fndng
R849 A2 30| oA~ specimens from respiratory organs
and thorax
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39 7= e Audm=E AAEE Ao A Jackson Lalg]E o] g
HAW Hgmne 553 gy ARbAAdIE FRAAK-PSD 55 il
AT Jackson &iE]E FTEE POA YERE 7lsAo] =& Agac s A9
g u Fustd e, ICD-10-AM 2= IAl3% 7l+S 1dshe] 2u9], 3¢
9, 4] FE7AARE A Rt SAPAARA(K-PSD A= 949 71 T &

Ak Al A7 A e fEE dRA

POA Nz=of 393 a 7FeAdol =ot weba gt
EE(POA=Y)o| A|esl= 7oz &85ttt o]2lo% Pubmed, EMBASE,
Cochrane, CINAHL Google 8t=%14 5 3t dolgHol~E &8st THAH
RS Farsih

Y3 d4"Ee) SHae AAS 2022 89 99 RE 10¥€ 15971 3w k.
S 93 AZEYo]E Excel software 20165 &8s cH1d 9] AE
HAe AFE F 73 AF 29o] 1xE 73 KCDe HA Avdzm==

}L
Hﬂ
ol
o
_EL

=
A o c = === 5 == >
POA YZE 7l & Z=E 44 54402 FE35H ofF 549 F
- = = B 0] %] =] = = 5 — - =
HAES Hastoe] ool EdA s AY VEol Redd Adats A" F
- = - o = = 5
ojAb 19 o] A ARSI 124 AE7E $h5d 5585 7HA 1 7€ HEE 1Y
O = Sl ] ©: = [e) hy 2 o) = =
Stlel ke A 2o APES s, F7hR =ort dad Idases o
1= $lolg S H= Shod
939 mE gelgel w3 RE AW,
1A 28 83 14 25 o 5
NO. | KCD |KCD7Chapter| =29 429 %‘”‘i?"d Ja;::?" A T8 E‘iﬂt
- = = = = S| mas.| mE=.| EEL
8974 | H1022 | Chapter7 |BH Z9g 0|34 H9| Serous conjunctivitis, except viral |
8975 | H103 | Chapter7 |4MIE39 24 2948 Acute conjunctivitis, unspecified SEF
8976 | H104 | Chapter7 |3t ZIS Chronic conjunciivitis
8977 | H105 | Chapter7 |HZUE Blepharoconjunctivitis EF
8978 | H108 | Chapter7 |7]|Ef ZEigl Other conjunctivitis SEZ
8979 | H109 | Chapter7 |4A|SB9 29E Conjunctivitis, unspecified SEF
8980 | H11 Chapter? | Z20] 7|5 F0} Qther disorders of conjunctiva
951 | H110 | Chapter? |227) Prerygium

8982 | H1101 | Chapter7 |£2| B44 2E4 Central pterygium of eye
8983 | H1102 | Chapter7 |=9| 0|5 27} Double pterygium of eye
8984 | H1103 | Chapter7 |9 24 ZEA Peripheral ptérygium of eye
8985 |H1105 | Chapter7 |29 Tj&d ZE Recurrent pterygium of eye

8986 | H1108 | Chapter7 |=2| 7|5+ 2 #4422 247 Other and unspecified pterygium of sye

8987 | H111 Chapter?

E Conjunctival degenerations and deposits
8988 | H1110 | Chapter? |2

2

T

Conjunctival deposits

8989 | H1110 | Chapter7
8990 | H1111 | Chapter7
8991 | H1112 | Chapter7

|Argyrosisfargyria]
Conjunctival concretions 1 1
Conjunctival E\'gmenta(mns 1 1

a8 9, YRE BFAA 22 TRas A4 B 9

OR ARE BRAA FRIE 3ol 288 44 2 A/EY FE8 Fu
A= BEo] BYHA s AnunA AAHYL. 95 AE dde]l FA A
59 w7 9le) Bel ARl TAE AREE 2ASG TAHoRE o7



= 34 A5 2 POA A 3kel High ols|=rt =& oAb 21, keAF 17, B
% AR 1oer ATde FAFAT AE2 AAHMLdS S FRI=
S5 A 2 AeVIE o] 23E MW gAAEF-E 115 AAMAR AR
oAl pEAH o w FRee] 20229 109 2495H 1149 4L7HA oF 25 &<t 9
AME Sk A-A QL AR S v 2ol 47k A Tl tE 9
A, A 7 FEE A9IRs Ex5d did oA, BRAACN A FUHA
e w FAsAT

AF HE A S EdE AA Ve 55 HAF AAsn ol 7|
_"
o

ox HFHor FE¥ POA YIE BFAA F=ef 54

HE Adp i A3 Aol FH1dAY Jackson FidE =h9F vl wskgdch
B8 Qs B4 zRaglo®E= IBM SPSS ver. 200 2223 (IBM Corp.,
Armonk, NY, USA &3t WA KCD EFEE F 238Yd =49

~%

1y
FE HFS HEFAoR Adngrt gi ﬂﬂ‘é
s R xt J#A 4] (Correlation analysis)S 718519

k3
=
(C 5
Aoz =W KCD Hifd 23y = H5S 7+7
Z

f I

3l Pearson
s A e ek
As A¥R7] 9
FA

& 4 2o

Correlation analysis& &3l
2 7 =9 Hes oY

& Spearman rank correlation analysm% HAIEE] SAIAE

2

0

> oo
32

y
o

3. 2%

1) POA A %9 YaE BE&FA4 2 M 73A

ol dATolxE POA YRE /A

Ag Awatr] A% u-r AR HEe

AR AEHow PRAA HE 52 A4St WA Y ATy FEES 7

A F 15BAY ERAA FuIEh FEHAL O F 9 AR o] Fol

A AEYS Ba A4 /1F) FEE FumE PJES AQsga, 1 At
J
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M7 KCD A4 3E 22
(N=48,427)

- LHEL CSLE] LM oin 2, zbeat 1
CARIE N

e ZHE & x5 3E
(N=11.533)

-8 HEE A:
QAL 20, ZEU AL 10, HZio| 2N el Al 10

O ZE ¥ XZEE AE
(N=11,533 )

QI8 AEO| mat A5

a9 10 YRE BFAA AL 24

KCD dEF e 2FAA SRz $5 49y ‘S % 23x4
o] A 3H(M00-M99)"(3,61671) A POA YRE=R JHHE Z=7F 78 w9t
oz “AHold Y AL €] 2]RI(V01-Y98)"(2,2727),  “A1A=
(C00-D48)" (1,040’ =22 YHRE= H|Fo] =gk whd, “&4, T5 2 €2l
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RRHA 2 4, AT 9% % A4S ol RAR0-RIS E, FE
S

2 oeeld 93 54 71E A(S00-T98)” 27FA] &= mF POA YHRE] &g
st A= H[Fo] v Aow YA

FHEAS &8 dEFEE Jackson €aE Y YRE E/FAA ZE HFY
ABAAES B Ay, AAASFE r=077(p<0.00) 2 H2 %o AAAAES B
Atk E 7 =0 giiEFE POAC dTets Ida=d Hlees AMIFHE
Fojste] AuEW, O £9 DN E FAXSE fFoug Y AAHd
(r=0.71, p<0.001)E &A1& 4 AT}t HAWFH o7 Jackson &dadld Z=9F YA
T EFAA ZEE ¢ A=t
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¥ 25. KCD H&74 Y= EFAA ¥ Jackson &1dE F=

M
e

N(A) N(B) %(B/A) % =912 N(C) %(C/A) % =9
1. 54 294 2 71854 2 2HA00-B99) 2,004 724 36.1 129 104 5.2 1941
2. AR E(C00-D48) 1,692 1344 80.8 39 1,040 615 29
3. 8 9 237|#e] Ak} A9MAUSS S £4 Ael(Ds0-D89) 455 190 39.3 1091 111 24.4 6
4. W&, G 2 Ak FEHE00-EN) 2,672 1429 535 59 989 37.0 59]
5. B4l 9 85 Zel|(F00-F99) 1,104 736 66.7 49 237 215 94|
6. A73AE| 22HG00-G9) 880 241 274 1691 136 155 149
7. % B = 75719 ASHH00-H59) 1,017 136 134 2091 152 14.9 179
8. A % frE2] A3HH60-HY5) 362 58 16.0 199 50 138 189
9. <35 Z3H100-199) 994 297 29.9 139 173 174 129
10. Z&AE<] 22Hj00-199) 725 205 283 159 123 17.0 139
11. 23A1%9] 23HKO00-K93) 1,804 835 463 741 430 238 8¢
12. 9F 9 9jstz2] o] AFHL00-LY) 655 188 287 149} 99 151 169
13. =475 2 Ag=x29 2 2HM00-M99) 17,138 9095 53.1 61 3,616 21.1 109]
14. ¥ =AY 27152 2 $HN00-N99) 1,049 461 439 8%l 253 241 79]
15. A1, E4F 2 4F57](000-099) 1,185 275 232 1891 22 187 119
16. ERAAE7]] 7193 £4 W E|(P00-P96) 593 231 39.0 1191 91 153 159
17. A4 718, §¥ 2L FAA 0]7HQ00-Q99) 1,449 1423 98.2 19 737 509 39
18. 2] BREA & 5, A3 % 2 AR o] 2H(R00-R) 964 2 23 2191 10 1.0 204
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KCD Jackson ¥3E|E
73 KCD 25 Az AgEs 30 Y= EFAA sehs 2=
N(A) N(B) %B/A) % =92 N(© %(C/A) % =39O
19. &4, 25 2 9Jloll o3t 54 7]e} A zHS00-T98) 5,231 80 15 29| - - 29
20 Aol g Ao £121(V01-Y%) 4,841 1302 269 1791 2272 469 491
21. A7 e 2 BAMRI 2 HFel FFE T 891(Z00-299) 1,101 959 87.1 291 687 624 14
2. EFEZ 3 =(U00-U%9) 332 145 437 991 1 03 219}
A 48,247 20,376 922 - 11,533 239 -

o] A (r)= 0767 (p<0.001)
<

tjo
=)
K=
ofl
_0|L
rlr

D ICD-ZE] A FF 71ES 1k, 2429714 Hlu Y
O ERE 5D N AR, B2 5YFE SNt B, Fe 995 E
2= 2=
%

O dEFE 2D B AZ, 2 %YFF <A =1L ¥ 2
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A©) 2 YRE FRAA &) FaAF(r)= 0.709 (p<0.001)
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Background

The Present on Admission (POA) indicator, which identifies the timing of
diagnoses, can be utilized in various ways to improve healthcare quality and
patient safety. The POA indicator helps differentiate between comorbidities
and patient safety incidents based on diagnostic timing information.
Additionally, it can be used as a risk adjustment variable to enhance the
validity of healthcare quality assessment metrics. However, before leveraging
the POA indicator, its accuracy must be ensured. It is particularly important
to accurately tag the Y codes, which denote "present on admission,” to
effectively identify comorbidities. Despite this, our country still focuses
primarily on data collection and lacks a clear system to verify the accuracy
of POA tagging for each code. Therefore, to increase the utility of the POA
indicator in the realm of healthcare quality, it is necessary to develop a

customized classification system to assess the accuracy of Y code tagging.

Method

In this study, we conducted a review of various literature that could inform
the development of a classification system for the accuracy of POA Y code
tagging. Additionally, we examined literature related to risk adjustment to
facilitate the future utilization of accurately secured Y codes. Following a
systematic literature review methodology, we selected accuracy and risk
adjustment as the primary keywords and conducted literature -classification
according to the PRISMA flowchart. The classified literature was summarized
based on key questions. Furthermore, based on these preceding studies, we
developed a research tool to validate the accuracy of POA Y code tagging.
Specifically, for the assessment of POA Y code accuracy, we classified
diagnosis codes with high probabilities of being the primary diagnosis upon
admission, based on the 7th edition of the Korean Standard Classification of
Diseases (KCD-7). Subsequently, we conducted frequency analysis of the final
selected classification system tool by KCD major categories and performed
correlation analysis to compare it with research tools developed in previous

studies.
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Result

Through a systematic literature review, we examined 7 papers related to the
accuracy of POA and 11 papers focusing on utilizing POA for risk
adjustment. The examination of POA accuracy revealed that for certain
procedures or conditions, the quality of POA indicators was incomplete
(30-45%) or showed low sensitivity (38.2%6). Moreover, despite being a
hospital-acquired condition, tagging with codes other than Y codes was
observed in 26.5% of cases (PPV 735%), with variations based on the type
of healthcare institution or disease location. Additionally, leveraging POA
information for risk adjustment contributed to an increase in the model’s
explanatory power (C-statistic > 0.7) and yielded improved outcomes in key
indicators such as length of stay, mortality rate, and costs.

Based on a systematic literature review, this study developed a classification
system for the accuracy of POA Y code tagging. Using the KCD-7 criteria, a
total of 11,533 diagnosis codes with a high likelihood of being the primary
diagnosis upon admission were selected as classification system codes based
on four major criteria: chronic diseases, congenital diseases, and two others.
Based on the KCD major categories, the top three categories with high
distributions of principal diagnoses at present on admission were "“Factors
influencing health status and contact with health services (Z00-Z99)" (62.4%),
"Neoplasms (C00-D48)"” (61.5%), and "Congenital malformations, deformations,
and chromosomal abnormalities (Q00-Q99)” (50.9%). These -categories
predominantly comprised conditions such as chronic diseases and congenital
anomalies, which are difficult to consider as complications mostly acquired in
hospitals. When comparing the classification tool with the tool used in
previous studies (Jackson’s algorithm), there was a significant positive
correlation in the distribution of principal diagnosis codes by major category
for both tools (r>0.7, p<0.001).

Conclusion

Based on various studies, POA has been suggested to be highly useful for
adjusting for comorbidities, and its application in the realm of healthcare
quality has been viewed positively. However, this perspective assumes the
accuracy of POA. Previous findings from literature on POA accuracy indicate
that its accuracy is not at a sufficiently high level. In this sense, the POA
Y-code accuracy classification system developed in this study is expected to

serve as a key criterion for reviewing the accuracy of POA indicators and
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suggesting improvement directions. Furthermore, to enhance the accuracy of
POA indicators, a multifaceted approach is necessary, along with the
establishment of monitoring systems. For instance, central authorities need to
introduce audit mechanisms in conjunction with case-based guideline
development, while individual Medical institutions should focus on creating
environments conducive to accurate coding and coder support. It is hoped that
improved accuracy in POA indicators will enhance the equity of healthcare
quality outcome measures and contribute positively to the field of patient

safety.

Keyword: Present on admission, Risk adjustment, Accuracy
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