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Background: Issues concerning with the classification accuracy of Korean Outpatient Groups (KOPGs) have been raised by provid-
ers and researchers. The KOPG is an outpatient classification system used to measure casemix of outpatient visits and to adjust pro-
vider risk in charges by the Health Insurance Review & Assessment Service in managing insurance payments. The objective of this
study were to refine KOPGs to improve the classification accuracy and to evaluate the refinement.

Methods: We refined the rules used to classify visits with multiple procedures, newly defined chemotherapy drug groups, and mod-
ified the medical visit indicators through reviews of other classification systems, data analyses, and consultations with experts. We
assessed the improvement by measuring % of variation in case charges reduced by KOPGs and the refined system, Enhanced KOPGs
(EKOPGs). We used claims data submitted by providers to the HIRA during the year 2012 in both refinement and evaluation.
Results: EKOPGs explicitly allowed additional payments for multiple procedures with exceptions of packaging of routine ancillary
services and consolidation of related significant procedures, and discounts ranging from 30% to 70% were defined in additional
payments. Thirteen chemotherapy drug KOPGs were added and medical visit indicators were streamlined to include codes for con-
sultation fees for outpatient visits. The % of variance reduction achieved by EKOPGs was 48% for all patients whereas the figure was
40% for KOPGs, and the improvement was larger in data from tertiary and general hospitals than in data from clinics.

Conclusion: A significant improvement in the performance of the KOPG was achieved by refining payments for visits with multiple
procedures, defining groups for visits with chemotherapy, and revising medical visit indicators.
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Table 1. Rules for additional payments applied to multiple procedures
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Primary APG/KOPG type Procedure type Enhanced APG Enhanced KOPG
Significant procedure Significant unrelated procedure 50% discount 0, 30, 50, 70% discount depending on the type of procedure
Significant related procedure Consolidated Consolidated
Routine ancillaries Packaged Packaged
Non-routine ancillaries Full payment Full payment
Medical visit Routine ancillaries Packaged Packaged
Non-routine ancillaries Full payment Full payment
Ancillary All ancillaries Full payment Full payment

APG, Ambulatory Patient Classification; KOPG, Korean Qutpatient Group.
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Table 2. Packaged routine ancillary KOPGs

P9 oA FAA ) A B} - i o

KOPG Enhanced Ambulatory Patient Classification
ABO0O Anesthesia 380 Anesthesia
AC001 Complex pathology 390 Level | pathology
AC009 Simple pathology
ADO051 Complex immunology tests 394 Level I immunology tests
AD059 Simple immunology tests
AD101 Complex microbiology tests 396 Level I microbiology tests
AD109 Simple microbiology tests
AD151 Complex endocrinology tests 398 Level | endocrinology tests
AD159 Simple endocrinology tests
AD201 Complex chemistry tests 400 Level | chemistry tests
AD205 Basic chemistry tests 402 Basic chemistry tests
AD209 Simple chemistry tests
AD351 Complex clotting tests 406 Level | clotting tests
AD359 Simple clotting tests
AD401 Complex hematology tests 408 Level | hematology tests
AD409 Simple hematology tests
AE000 Simple pulmonary function tests 412 Simple pulmonary function tests
AE050 Cardiogram 413 Cardiogram
AE350 Introduction of needle and catheter 423 Introduction of needle and catheter
AE400 Dressing and other minor procedures 424 Dressing and other minor procedures
AE450 Other miscellaneous ancillary procedures 425 Other miscellaneous ancillary procedures
AF000 Incidental to medical significant procedure or therapy visit 375 Dental anesthesia
376 Diagnostic dental procedures
377 Preventive dental procedures
AA590 Plain film a7 Plain film
KOPG, Korean Outpatient Group.
Table 3. Examples of consolidated significant procedure KOPGs
Primary KOPG Secondary KOPG
SA352 Simple excision and biopsy SA100 Superficial needle aspiration
SA401 Complex skin repair SA100 Superficial needle aspiration
SA409 Simple skin repair SA100 Superficial needle aspiration
SA451 Breast reconstruction and mastectomy SA100 Superficial needle aspiration
SA459 Simple incision an excision of breast SA100 Superficial needle aspiration
SBO51 Complex hand and foot musculoskeletal procedures SB059 Simple hand and foot musculoskeletal procedures
SB151 Complex replacement of cast SB159 Simple replacement of cast
SC052 Emergency aspiration and intubation SC053 Other aspiration and lavage
SC103 Endoscopy of the lower airway SC102 Endoscopy of the upper airway
SD250 Resuscitation and cardioversion SC200 Avrtificial ventilation and reconstruction
SD050 Cardiac electrophysiologic tests SD102 Placement of transvenous catheters
SD103 Diagnostic cardiac catheterization SD102 Placement of transvenous catheters
SD104 Angioplasty and transcatheter procudures SD102 Placement of transvenous catheters
SD150 Pacemaker insertion and replacement SD102 Placement of transvenous catheters
SD202 Shuntor fistula construction SD102 Placement of transvenous catheters

KOPG, Korean Outpatient Group.

A (4 201419} 2ol KOPG 15 Q138 S A3k A4
2 Table 4941} 720] 30, 50, 70, 100%2] 45F2 2 QA&
I A2 57 BAIE GOt KOPGE 7151538 1)
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Table 4. Additional payments for secondary significant procedure KOPGs

Weighted mean of

Weighted mean of

-~ : 0
Preliminary KOPG group No. of KOPGs No. of records coefficient estimates Final KOPG group coefficient estimates Payment %
Endoscopy 13 240,522 0.69 Endoscopy & biopsy 0.69 70
Biopsy 3 5,022 0.68
Radiological procedure 5 20,717 125 Radiological procedure 1.25 70
Operation 72 223,181 048 Operation 048 50
Emergency procedure 4 4479 293 Emergency procedure 293 100
Funtional test 14 465,264 0.36 Procedure & functional test 0.19 30
Rehabilitation 5 5,746,018 0.1
Procedure 27 243,865 0.25
Dialysis 2 1,846 031
Dental operation 1 71,264 02 Dental procedure 047 50
Dental procedure 10 895,710 047
Total 156 7,853,833 0.32 Total 0.32
KOPG, Korean Qutpatient Group.

Table 5. Clustering results of chemotherapy drugs by body systems prescribed

Total drug charges Mean drug charges . L

Cluster No. of drugs No. of records (1,000 KRW) (KRW) Coefficient of variation
Female reproductive system 6 136,412 21,390,263 156,806 1.086
Malereproductive system, skin & breast 4 281,489 49,615,400 147,910 0.909
Musculoskeletal system, skin & breast 5 61,378 6,558,767 106,859 2.824
Other & multiple body systems 81 1,047,419 410,682,313 392,090 2.303

Table 6. Clustering results of chemotherapy drugs by per visit drug L 40 oSS Zdst= A WA AL Alslas R

charges olatack

Cluster No.of  No.of Totaldrugcharges ~ Mean drug Coefﬁcignt of AFE AIAH-Q19F A oFAv| o) MEEA X AlaE AESH] 1x}

drugs  records (1,000 KRW) charges (KRW) variation Aoz 18] 15-e A 4 Stolonl, o2 A Ee ol
7 e 3o <l
1 3B 728542 22,504,953 30,890 1.552 B ; = 02 . A oo ; we =
ESLe) o 3

2 33 586678 140582310 239624 0712 zlo] FE-24ste] 2FA R 13710] T et on, ol
3 15 89994 64,691,144 718,838 0677 Table 70| AJA|E Ax} A} 158 oFE4= 24 27), o)) 14709
4 13 121484 260,468,336 2,144,055 0.809 1, B A oA _}xﬂu]‘— 2|4 4,381, o} 1,998,7880]2

onf, HolAp it 1 oJaklch 2510 2 el 137) ot

AP TEY A 52 o5 Al 0] £ KOPGE @5 AlEE9S Al 159 w40l AHE-H 15007t 7] 2.2 et oFAH] wol AT

o A== FHAE7HEA) 2] 30%7F 7 F= A=

192 https://kshpa.jams.or.kr/co/main/jmMain.kci

22 66.3%3C]

?‘}ﬂ 7‘54 ,\]%ET U2 W] sEof|A] Al 2lgtol] whel Uik 4 KOPG
oA B 2AH| A KOPGR 25 WAE AREL 52282202
) Q9Frl, ol ) ol ol HALE S 12 ol v
£o 2 g APt B Gop] Eolck ARRE 4RES
O ELE 2 2 AH]) A KOPGOI ‘AE250, 1St kb S2AL, A7) 2
AR BRELD, AR FE AaSo] W7 o)l W
U2+ KOPGE-2 ‘MH250, 5U1AL ‘MH400, QHL, FHe5 %
9 Fd0) Aol "MH200, ek} gl mjute] ol Folgirk

HMFSIS|X] 2015;25(3):185-196



P9 oA FAA ) A B} - i o

Table 7. Descriptive statistics of per case drug charges for chemotherapy drug KOPGs

e e
AGO00  Chemotherapy drug class 0 Small charge chemotherapy drugs 8 300,729 1,317,450 4,381 1.04
AGO010  Chemotherapy drug class A Skin & breast chemotherapy drugs 0 6 176,138 8,221,671 46,677 0.98
AGO11  Chemotherapy drug class AT Skin & breast chemotherapy drugs 1 9 190,119 59,903,685 315,085 0.65
AG012  Chemotherapy drug class A2 Skin & breast chemotherapy drugs 2 2 42,378 67,474,109 1,592,197 0.22
AG020  Chemotherapy drug class B0 Urinary & respiratory system chematherapy drugs 0 14 108,093 13,422,147 124172 0.68
AG021  Chemotherapy drug class B1  Urinary & respiratory system chemotherapy drugs 1 8 80,204 21,984,394 274,106 0.78
AG022  Chemotherapy drug class B2 Urinary & respiratory system chemotherapy drugs 2 7 48,559 73,143,320 1,506,277 048
AGO30  Chemoatherapy drug class CO  Digestive system chematherapy drugs 0 9 275,664 27,801,487 100,853 092
AGO31  Chemotherapy drug class C1  Digestive system chemotherapy drugs 1 8 189,807 66,905,657 352,493 094
AG040  Chemotherapy drug class D0 Hematologic & lymphatic system chemotherapy drugs0 10 38,719 1,026,430 26,510 1.09
AGO041  Chemotherapy drug class D1 Hematologic & lymphatic system chemotherapy drugs 1 9 16,301 9,080,316 557,040 052
AG042  Chemotherapy drug class D2 Hematologic & lymphatic system chemotherapy drugs 2 2 17,068 16,787,175 983,547 022
AG043  Chemotherapy drug class D3 Hematologic & lymphatic system chemotherapy drugs 3 4 16,393 32,766,138 1,998,788 0.44

KOPG, Korean Qutpatient Group.

Table 8. EKOPG payment example

Pay-  Payment  Payment

Diagnosis/procedure KOPG Payment factor ~ Payment rule mentd  weight score
N7133 Partial mastectomy SA451  Breast reconstruction & mastectomy Major procedure  Full payment 100 426,741 426,741
(8501 Superficial needle biopsy-skin SA150  Superficial needle biopsy Major procedure - Consolidation 0 62,301

N0210 Operation for ingrowing nail SA300 Nail procedures Major procedure  Discount 50 36,520 18,260
HA172 Galactogram-multiple ducts SM056  Misc. radiological procedures w/contrast Major procedure  Discount 70 79,376 55,563
E6541 Electrocardiogram tracing & interpretation AE050  Cardiogram Ancillary service  Packaging 0 5510

KK010 Subcutaneous or intramuscular injection  AE350  Introduction of needle & catheter Ancillary service  Packaging 0 2814

1733B Holoxan injection (ifosfamide) AGO10  Skin & breast chemotherapy drugs 0 Ancillary service  Full payment 100 39,472 39,472
C50 Malignant neoplasm of breast MC300 Malignant neoplasm of breast Medical No payment 0 79,428

EKOPG score

540,036

KOPG, Korean Qutpatient Group; EKOPG, Enhanced KOPG.
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Table 9. Characteristics of Enhanced KOPGs

Characteristic Mean Minimum Maximum

No. of patients 516,764 1(AGO0O, SJ003) 22,513,410 (SN052)

Mean charges (Korean won) 78,170 1,816 (AE100) 885,195 (SD104)
Coefficient of variation of charges (%) 22 0 (Multiple KOPGs) 212 (AG021)
Payment weight (Korean won) 71,274 1,816 (AE100) 649,138 (SD104)
Payment addition to payment weight of primary KOPG (Korean won) 6,897 0 (Multiple KOPGs) 236,057 (SD104)

Percent of patients with additional payment (%) 14 0 (Multiple KOPGs) 100 (Multiple KOPGs)

KOPG, Korean Qutpatient Group; EKOPG, Enhanced KOPG.

Table 10. Evaluation results of KOPGs and EKOPGs

Reduction in variation of charges

Type of facility No. of records

Mean absolute difference between charges and payments
at the facility level

KOPG 1.2 (%) EKOPG (%) Improvement (%) KOPG 1.2 (KRW) EKOPG (KRW) Improvement (KRW)
All patients 229,443,024 40 48 19 10,162 9,811 351
Tertiary hospital 10,491,585 25 36 a4 45,286 42,118 3,168
General hospital 14,796,734 36 45 26 26,383 24,805 1,577
Hospital 17,331,870 48 57 18 14,398 13,500 898
Long-term care hospital 755,061 60 64 7 19,345 18,793 552
Clinic 168,474,173 67 70 4 9,763 9,409 354
Dental hospital 818,336 49 69 41 9,332 9,086 246
Dental clinic 16,621,644 37 Y 12 9,448 9,199 249
Health center 153,621 47 49 5 17,858 17,448 410

KOPG, Korean Qutpatient Group; EKOPG, Enhanced KOPG.
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