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A Study on the Reliability of In-hospital Patient Death Information
in Health Insurance Claims:
Acute Myocardial Infarction and Coronary Artery Bypass Graft Patients.

Kwang Soo Lee’, Sang 1I Lee”
Department of Hospital Management, College of Medicine, Eulji University
Department of Preventive Medicine, College of Medicine, University of Ulsan’

This study evaluates the reliability of the discharge status variable in health insurance
claims for identifying in-hospital patient deaths.

This study used 2002 national health insurance claims and the cause of death statistics
from Korean national statistical office. The Study data set included acute myocardial
infarction (AMI) and coronary artery bypass graft (CABG) surgery patients in 133
general and tertiary hospitals. The gold standard containing patient death information
was made and then compared with that of claims data. The hospitals were classified into
four groups based on the number of deaths in each hospital. Simple kappa coefficients
were calculated to evaluate the agreements of patient deaths between the gold standard

and the insurance claims.
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CABG (83.9%) showed higher agreements than AMI (73.0%) in‘ matched in-hospital
patient death information between data sets. Simple kappa coefficients of CABG (0.63)
and AMI (0.59) showed moderate or good agreements. The agreements, however, varied
depending on the disease or hospital types.

The fact that the agreements are.o_nly moderate to good indicates that the accuracy of
in-hospital death information in claims is not high.' If the variable is used to identify
patient deaths, it may mislead people. Therefore, efforts should be made to improve the

reliability of the discharge status variable in health insurance claims.
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<Table 1> Codes for AM andl CABG

Code v Description

N CE

CABG
01641" U H-BFURLI2RAANERANHE LT - FEML)
O1642”  tFH-BFUENLIAZRAS(AIERAFEEY) - Sde@laol)
o147 dEH-AEuzked g zAL (A EANHg e - B
O0AB41" FAFAHANFHS 2245 H-B5U7D - g Uik
0A642"  FAFAHIFFALIZ A (RFA-AFA - &<, 27040
OAG4T" FRAFTAHATLFTHLIZ2AAE(HTH-F5H) - FHIEFH 32

* ICD-10 Code, ** Procedure Code of Health Insurance Review Agency
AMI : acute myocardial infarction, CABG: coronary artery bypass graft

Atk webA 8x 7F ZEVF BF 7189 EDI 3 7A%E d3CE CABG A4S #¢
35t} EDI BAA Y 7158 $7t3E oA dTelA 23 CABG 7t ZE=E 3huo]
2 7Me 3 CABG 949 #A=Z st AT A& CABG 849 223 39
T 5% Zoh ds7i89 94 #2 F CABG #¥ F7F TE(0164], 01642, 01647,
OAB41, 0A642, OABATIE 7H T Y& FAZ A3t o] Tl tE Q7| Ro g “o
$"8 AL BYoA AT QFFAGA A o] AT AHEE] At FE3 &}
Ev AMI A9 A9 9 EDI BAIAM 1776227 CABGS EDI BAA = & 24737019 th

A B2 HA AP AE QdFABAA 71EE AgdT TR HFE AL
gt Fadn 78 Age QUFBAA A AF 1899 A AHE 7153 Res
‘A&, o, g, A PR TR glod o] F Aoz J1FE AE HAY A}

Foz Tl
3. Hop|EM4(gold standard)2] MA Y Uiz HI}
AFdME QT AAd 7188 A AR HE Y3 FAY AREASA

Q
ARE 7IELR FPIEHTE AT ALY rPIEEss FE BAN 715
Y AMI® CABG #49 Jad3(84d U Abd) d5oe] ARE PAToEN, 2%F
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49 CABG AT H7P|1EWsE 2848 Tl 718Y 3 ARAT7}H 147828 BA
A9 AgAIHEE o] §3Ite WY Fa APES 1888 Wit

<Table 2> General Characteristics of AMI and CABG Patients

Number of Patients(%)

Source

AMI CABG
Total Patients 17,762(100.0%)  2,473(100.0%)
In-hospital Patient Deaths in Claims Data” 11370 6.4%) 83( 3.4%)
In-hospital Patient Deaths in Gold Standard” 1,418( 8.0%) 87( 35%)
Number of Agreements in In-hospital Patient Deaths 983 73
Total Agreements” 17,244( 971%) 2,449 9.0%)

1) Discharge status is death in insurance claims

2) When the location of death is hospital in death statistics, and the death date in death statistics is
equal to the last date of hospitalization in insurance claims.

3) Including in-hospital patient deaths as well as non in-hospital patient deaths

AMI ' acute myocardial infarction, CABG: coronary artery bypass graft

<Table 3> Differences of Patient Deaths by Hospital Type
N of Deaths in N of Deaths in
Hospital Type Number of Claims Data Gold Standard
Hospitals ; ;
Average(IQR ') Average(IQR ")
AMI
Tertiary Hospital 41 137(70 - 21.0) 16.7(80 - 21.0)
General Hospital R 6.320 - 85) 7230 - 90)
Total 133 85(3.0 - 11.0) 10.1(4.0 - 140
CABG o5
Tertiary Hospital g 2810 - 30 3010 - 40
General Hospital 1.8(1.0 - 30) 1.4(1.0 - 20)
Total 33 25(10 - 30 26(1.0 - 30

t IQR : Interquartile Range
AMI : acute myocardial infarction, CABG: coronary artery bypass graft
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A E3d AA J871BE 2R & kappa w4 AT Table 49 Zh £44
7} kappa?tZ CABG7} 06322 AMIS 059901 Hlsh E3tch AMIE AA 1337 71 Fol
A 0270(69.2%) 7189 AHEASTE AAESIT BI1EHTE A4S | AR Eot
A 713 AAY 26%0 3074450, wE AHEA7E Robd 7132 1170(8.3%)°1 3Tt
22l1 AEAPESE 71E02 A EREE 7@ EUAY AT M A
CABG %89IME 24 374 718 3 w6 7189 A7} QX893 57) 7]
e FIEAFE AL o AHEA7 Fotrl W 4l 71 Holxd AsAIpd
F5 olg3to] 2AHEAE AE g/l J1F FolA 14 7B FIPIERFE o489l
A% YHEYZ A A3

<Table 4> Agreements of Patient Deaths in All Hospitals
Gold  Standard

<Ql QI<=<QR2Q2<=<Q3 QK Total

<Q1 15 5 7 2 29

QI<= <Q2 3 22 5 2 32

AMI Q2<= <Q3 0 5 21 9 35

Q3 0 0 3 A 37

Claims Total 18 32 36 47 133

Data <N 3 2 2 0 7

Q1= <Q2 1 6 0 1 3

CABG  Q2<=<Q@3 0 1 4 0 5

Q3< 0 0 2 11 13

Total 4 9 8 12 33

Q1 : 1 quartile of hospitals’ patient deaths, Q2 : 2 quartile, Q3 : 3% quartile, Q4 : 4™ quartile
Kappa of AMI * 059 , Kappa of CABG : 063, AMI * acute myocardial infarction
CABG : coronary artery bypass graft

FEHATLY7| RS YO E # kappa ©4 AH CABG €9 AFgell st kappath2
0672 AMI®] 0519 Hl23te] ESTHTable 5). CABG AP AA 2570 718 FolA 1970
(76%) 718 AFEF9] A7 FUaa, 371 713 QAL e AHEH e EEqith
AMI AFZE AA 4178 13 FolA 2670634%) 718A AP AREA7F BT, 10
N 713 A AR EE3}GI.

T J871#E SO E § kappa ¥4 FFHE Table 59+ 28 CABG 7€9
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<Table 5> Agreements of Patient Deaths in Tertiary Hospitals
Gold Standard

<Q1 QI<= <Q2 Q2<= <Q3 Q3K Total

<Q1 5 2 2 1 10

QlI<= <Q2 0 4 4 1 9

AMI  Q2<= <Q3 1 0 8 1 10

Q3K 0 0 3 9 12

Claims Total 6 6 17 12 41
Data <Q1 2 2 2 0 6
Q1<= <Q2 1 3 0 1 5

CABG Q2<=<Q3 0 0 4 0 4

Q3< 0 0 0 10 10

Total 3 5 6 11 )

QL : 1% quartile of hospitals’ patient deaths, Q2 : o quartile, Q3 - 3" quartile, Q4 : 4™ quartile
Kappa of AMI : 051 , Kappa of CABG : 0.67
AMI : acute myocardial infarction, CABG: coronary artery bypass graft

<Table 6> Agreements of Patient Deaths in General Hospitals
Gold - Standard
<Q1 QI<= <Q2 Q2<= <Q3 Q3 Total
<Q1 8 2 2 12
1<= <Q2 2 21
AMI Q Q 6 31
Q2<= <Q3 2 18 6 26
Q3< 0 0 3 20 23
Claims Total 10 25 29 28 92
Data <Q1 1 0 0 0 1
1<= <Q2 0 3 0
CABG Q Q 0 3
Q2<= <Q3 0 1 0 0 1
Q3< 0 0 2 1 3
Total 1 4 2 1 8

Q1 : 1% quartile of hospitals’ patient deaths, Q2 : 2" quartile, Q3 : 3 quartile, Q4 : 4" quartile
Kappa of AMI : 063 , Kappa of CABG * 048, AMI : acute myocardial infarction
CABG : coronary artery bypass graft
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