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Korea has a single National Health Insurance program and all citizens are covered under this program, accounting 97% of the popu-
lation, approximately 50 million people. Claims submitted by Health care providers are reviewed by Health Insurance Review and
Assessment (HIRA) for the reimbursement. HIRA database contains not only individual beneficiary's information, but also healthcare
service information such as diagnosis, procedures, prescriptions and tests for them. HRA database has gained attention as impor-
tance source for research due to its rich healthcare information and the demand of HIRA database has increased. Due to its tremen-
dous size, however, researchers have had problems in accessing the database to conduct research. To meet this demand, we con-
ducted a study to develop the inpatient sample data from HIRA database for research. This study has two purposes: 1) to determine
a needed sample size; 2) to test reliability and validity of the sample data. We determined an adequate sample size to ensure repre-
sentativeness and generality with additional consideration for convenience of calculation. The minimum sample size was 729,904
for the generality, and 488,861 for representativeness. After considering the convenience of calculation, our final sample size was
13% of the population, which was about 7.7 million beneficiaries. Age (5 years interval) and gender were used as stratification vari-
ables for sampling. In order to examine whether this sample data appropriately reflect population, we tested the reliability and va-
lidity of the sample data. From the sample data, we computed average expenditure of total claims per inpatient for 2011, frequency
of top 30 disease, estimation of the number of stroke patients from the sample data, and then compared them to those from the
population. Results confirmed reliability and validity of the sample data .
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Table 1. Comparison of the nations sample dataset
Country Republic of Korea (HIRA) USA (AHRQ) Twain (NHRI)
Unit of sampling Patient Hospital Patient
Unit of provision Patient level Episode of care by healthcare providers (discharge information) Patient level

Variables for stratified sampling Demographic characteristics

Hospital characteristics
Geographic location

Simple random sampling

HIRA, Health Insurance Review and Assessment Service; AHRQ, Agency for Healthcare Research and Quality; NHRI, National Health Research Institutes.
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Figure 1. Total expenditure and the number of claim data review on
National Health Insurance in 2011. Reprinted from Health Insurance
Review and Assessment Service. Guidelines for review and assess-
ment for healthcare services of 2011. Seoul: Health Insurance Review
and Assessment Service; 2011 [4].
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Table 2. The number of inpatients by age group in 2011
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Gender

Age groups Y- yr— Sum

1-4 163,266 136,499 299,765
59 90,589 72,740 163,329
10-14 79,925 50,538 130,463
15-19 111,485 72,858 184,343
20-24 92,869 106,024 198,893
2529 121,746 251,813 373,559
30-34 144,228 351,767 495,995
35-39 162,611 224121 386,732
40-44 189,190 205,487 394,677
4549 213,686 237,513 451,199
50-54 253,49 282,936 536,432
55-59 216,078 223,277 439,355
60-64 193,540 194,635 388,175
6569 181,924 205,897 387,821
70-74 170,885 228,825 399,710
>75 226,360 432,976 659,336
Total 2,611,878 3,277,906 5,889,784
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Figure 2. Registration status of medical care institution in National Health Insurance in 2011. Reprinted from Health Insurance Review and As-
sessment Service. Guidelines for review and assessment for healthcare services of 2011. Seoul: Health Insurance Review and Assessment Ser-

vice; 2011 [4].
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Figure 3. Flow of claim data processing. EDI, electronic data interchange; DW, data warehouse; EDW, enterprise data warehouse; HIRA, Health
Insurance Review and Assessment Service. Reprinted from Health Insurance Review and Assessment Service. Guidelines for review and assess-
ment for healthcare services of 2011. Seoul: Health Insurance Review and Assessment Service; 2011 [4].

Table 3. Major variables of claim data

Categories of bariables Variable
General items |dentification codes Patient” name, unidentifiable patient' ID, insurance no., business no., types of healthcare providers, etc.
Other variables Diagnoses, surgical operation, medical department, start date of care, length of stay at a hospital, no. of outpatient

visits, no. of prescriptions, days covered by prescription, first visit, no. of re-visits, disposition of the patient at
discharge, total amount to be reimbursed, patient's out-of-pocket cost, insurer's payment, etc.

Detailed information on care [tems (procedures, medical products including drugs, ingredients and materials for treatment, etc.)
Prescription related information (information on drugs prescribed such as dosage, strength, days of supplies, etc.)

Reprinted form Health Insurance Review and Assessment Service. Manual: management of healthcare providers. Seoul: Health Insurance Review and Assessment Service; 2011 [5].

Table 4. Major variables of medical care institution data 7¥sh=d) B Q3 7|2 AR 2 285l ¢ske] RoFr|iko 2 HE]
Categories of bariables Variable HAA AR Q7| s H Al 9 Q7| IHBARFEEAE
ngferal ' Founder of the personall i:c]formaltion, a((jidress, type of hospital, B3| 24 Y13 AALS & A|&Hh=t] A|&HRe. Qoky|3 &3k}
information current management information and treatment parts L eokslako] olut 38t HAb S5t o]old Wt o=z
S H
Hospital beds Hospital room, special-purpose room (intensive care unit, Rol= 897IEe] Gnt A%, WA AR, ofmel= AR, odm|
information operating room, emergency room, hemodialysis room, F3}o] EZ3lE|o] 9tk QoF7 T SRR A LA A AR} T

isolation ward, etc. 12 classification), day care room, etc.
Medical personnel Doctor, oriental doctor, chemist, nurse, clinical pathologist,

7 B9 Holefio] 2ol A7 ThelEIck Table 4)

information shadow gazer, nutritionist, etc.
Medical equipment ~ Computed tomography, magnetic resonance imaging, positron 7I:_| EO'"rl-l AL 7|.|IE=I| ‘}J g_—rl.xl.ig_l E}g
information emission tomography, etc. (radiation diagnosis and radiation -
treatment, medical check-up, physical therapy, surgery and
treatment, oriental related equipment etc. 1. ZZooA=o| Jjdn TLRAM
Reprinted form Health I_nsurance Review and Assessmer_ﬂ Service. Manual: manage- A of|u] 2B 3kxjo] Ado] Br sl QR E7 |7 E st
ment of healthcare providers. Seoul: Health Insurance Review and Assessment Service; . ~ ~ =
2011[5). O] 7IXto 2 = whelolof ey AR o B A= AR 2
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Figure 4. Paper form of medical claim data.

Table 5. Episode types

Episode type Definition Window period

Episode of healthcare providers  Collection of inpatient care that a patient used during the stay at a same healthcare Collection of re-admission within one day
institution

Episode of patient Collection of care including inpatient services that a patient used to treat a particular Collection of re-admission within two days
condition with all different healthcare providers

Episode of care Collection of inpatient and outpatient care that a patient uses to treat a particular Depending on characteristics of health condition

condition within a specified window period

(disease)

Reprinted from Kim JY et al. Development of risk adjustment and prediction methods for care episodes using National Health Insurance database. Seoul: Health Insurance Review

and Assessment Service; 2007 [6].
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Table 7. The number of inpatients by age group on sample

- 2 -
W) =196 ol Ho, 389 24 A& T ol Aol B pgagraus Gender Sum
25t L i S5 AN Al Tha a2 e Homen
L, 14 21,225 17,745 38,970
(1.96)’c
By ) 59 1,777 9,456 21,233
( 10-14 10,391 6,570 16,961
Ak de A5 E AR et AT AT 4 1519 14,495 9472 23967
g 88 AATE 4= gl o, A)olA B2l 0.5% (19,956%)= 20-24 12,074 13,784 25,858
- - 5 - 25-29 15,829 32,736 48,565
QO ZPHQ R o= FA I Q 1 4~1=488,8611 o]4fo : : :
Pasi= ok 548 e Vol 3034 18,754 15,727 64,481
35-39 21,143 29,136 50,279
4, ZHIE £ Y TR A 40-44 24,600 26,714 51314
AA| Aehol| A dATto) R 2 5= EA 2glo] sxprt o)L A 45-19 27,784 30877 58,661
RN S B B e RN S TR L UL D — S —
H]S 2= A2ko r}ogl 7Fo] AN : ' ' '
| A e o] ARl 60-64 25,162 25,303 50,465
~_ 3 i 65-69 23651 26,767 50,418
p=x 0
= 70-74 22,216 29,748 51,964
AB)ol A p& T Lol é Y L 97 nol ERO|A Lk >75 29,372 56,234 85,606
2} She 192 ARG EARE 440 ZHe 9 Eo] Zato|d) Total 339,524 426,079 765,603
Table 6. Overview of inpatient sample Table 8. Descriptive statistics of population and sample
Description Unit of inpatient
Population Patients who used inpatient services for 2011 Population Sample
(ap_pfox'mate'y 58 m'”'””_) . N Nurmber 58,889,784 765,603
Sample Stratified propompnal sampling approximately 0.77 million Variance 4.97296E+13 5 06803E+13
(13% of population) -
Variables used for Gender, age group (the sample containing all medical and Standard deviation 7,051,922 7119009
stratification Mean (won) 3,991,289 3,984,645

prescription claims for one year)
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Table 9. Hypothesis test Table 10.Top 30 frequent diseases of population and sample
99% Confidence interval (the null hypothesis was accepted) Frequency diagnostic Population Sample Relative
Populationmeantest ~ HO=no difference between means Pr>=0.9993 ranking code frequency frequency P BT
1 J189 211,942 27,630 13.04
2 0800 195,192 25,364 12.99
550000 = - Population 3 MS11 12933 16616 1285
530000 [ "+ Sample 4 A099 86,299 11,224 1301
510,000 | 5 $3350 86,069 11,160 1297
490,000 - 6 A090 82,669 10,721 12.97
470,000 |~ - 7 0820 73,260 9,386 12.81
§ 450000 |- 8 1639 69,109 9,021 13.05
430,000 | 9 M4806 65,510 8,485 12.95
10000 |- 10 K358 65.277 8,347 1279
390000 |- " 18418 64,544 8,406 13.02
370000 | 12 J209 56,027 7258 12.95
13 M170 54,781 7239 13.21
350,000 \ \ \ \ \ \ \ \ \ \ \ J
Jan. Feb. Mar. Apr. May Jun Jul. Aug. Sep. Oct. Nov. Dec. L 1109 52,303 6849 1309
15 J180 51,685 6,677 1292
Figure 6. Monthly average expenditure of a patient: population vs. 16 C73 49,045 6,365 12.98
sample. 17 18411 47,905 6,266 13.08
18 M512 47,755 6,104 12.78
19 0821 47576 6,231 13.10
Sr| FEA ?SLQ FH 3~ Ok o} tﬂo Al Q. ' '
]— ]—Eoﬂ + ]— TS ]1—4' oﬂ 20 F102 47,446 6,063 12.78
A 7R A St 2 AR T Q= Th29] Table 63} ZTh o N10 47,93 6,147 13.03
2011 TE =4 9]¢ 3kx} HZRL t}-2-0] Table 73} 2t} Table 8 2 J157 46,202 5,935 12.85
of s} RRIete] sl ol e mluiof et 2 s s 0
ARO] H]9.0 0o 24 H2590 40,775 5,282 12.95
L'J ]Et 98.12% ]E]- 25 H2591 40,457 5,247 12.97
26 E119 39,445 5,099 12.93
2 EletE 7S 27 J0330 31576 4,877 12.98
= - SNE= - 28 209 36,907 4,820 13.06
SAje) 2 FH] 2ol 7 AAH R A eiste] B Ch) FE b J
3 H ] F - _H Hotel Al ) 29 1839 35,637 4572 1283
Az o] AR Fato] theto] 7HdAR S Shlck 7M. o D259 35,148 4571 1301
R S GaL e B Z- 1S AREEE e 99% Al
27t A 7S A eisto] T R To] Aok glim A BHAH= 195,905+ 2,4149] 7 ghS 7RAI A AT HES
© 2 LB TH(Table 9). A= 196,677 0. = ZAA) Ao} 7F ARt B Al
SAStol A 229 L) REAL Wlol] M R of o) EAfahE kel oink

7} 33 Alere] Sake] Aol 8.8 o] gtk A7 H7ARE
T TSI 5198 A9 HRALS I SR 1)
32} 1915 W @njolct, meks S wEARe| Bk Wa)
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o2 Table 109] Y A} AF9] 307)] TheIE 2Aglof| A =AM
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Table 11. Population estimates of patients with stroke (diagnostic code in=

160, 161,162,163, 164, 167, 168, 169) using the sample data

2011
Gender Age groups Population estimates Lower 95% Upper 95% .
(sample x weight) confidence limit confidence limit Pl
Man 1-9 169 97 241 168
10-19 308 210 405 333
20-29 631 491 770 657
30-39 2,892 2,594 3191 2,678
40-49 10,469 9,902 11,036 9,842
50-59 20,184 19,398 20971 20,312
60-69 23,461 22,613 24,309 23,688
>70 36,330 35,276 37,384 36,885
\Woman 1-9 231 147 315 167
10-19 215 134 297 311
20-29 669 526 813 574
30-39 1,631 1.407 1.855 1,633
40-49 6,200 5,763 6,636 6,187
50-59 13,315 12,676 13,955 13,540
60-69 18,677 17,920 19,434 18,923
>70 60,522 59,165 61,880 60,779
Total 195,905 193,491 198,319 196,677
Z= U 5 U< A0, o] w7} ol 7hasiA) He,
olg BSH= Woko 2 B17] A4S A4 Al gats ko] 9)
e Ee Riehel 201 7 AR g ATt om AR o) Al e 1 welzk ol AIzBeke] st
MEH BRAN AY 52 S FEA REARS RS RETHE RE 2 RS ol woke wefs) 2 4 gz
jq. 4 ¥ i‘iy—xl'ﬂ-—o*] E]'ookﬂ' 9]' ;‘EHHO]—?J‘E-E ‘(l)‘}\ EL.X]'E‘OJ Zﬂ% ‘—‘/’\—
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545 shorslor Su12 af8jo] hstck o]} tlRo] i)
el 52 7140 2 Whste] RARe) A4l E el
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g 9 3 3% W7} R Ao} i
2jo] Wold 4= gk whehd] i AEO) Ayl chile Ay
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