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{Abstract>

Does Omission of Pharmacy Cost Affect
Cost-Efficiency Rankings in Medical Clinics?

Hee Chung Kang*, Jae Seok, Hong

Health Insurance Review & Assessment Service,
Health Insurance Review & Assessment Policy Institute.

Background :

If different cost efficiency indexes were informed to the same clinic
depending on the inclusion or exclusion of pharmacy cost, it may impair
the reliability of provider—profiling system. This study aimed to investigate
whether the omission of pharmacy cost affects cost—efficiency rankings in

medical clinics.

Methods :
Data for ambulatory care cost at 23,112 medical clinics were collected

from the claims database, which was constructed after review by the
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Health Insurance Review and Assessment Service (HIRA) of Korea in
April 2007. We calculated two types of cost efficiency indexes by
inclusion or exclusion of pharmacy cost for a medical clinic. The
agreement between the decile rankings of the two indexes was also

assessed using the weighted kappa statistic of Landis and Koch.

Results :

When the cost efficiency index for total cost including pharmacy cost
was compared with the index for total cost excluding it, the agreement
between the two indexes was only 55%. The agreements between the two
indexes were relatively low within specialties which have larger pharmacy
volume of total cost and lower correlation between total cost with or
without pharmacy cost included than the average level of all the

specialties.

Conclusion :

These results suggest that the omission of pharmacy cost may result in
contradictory outcomes that may be confusing to a medical institution and
may impair the reliability of provider—profiling systems. It is very
important to standardize profiling criteria for the reliability of provider

profiling system.
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AT AARONA AFEE Qs AFAe] MEH] a8 XE7) P 9 JRE A
TIH=AE dado® B918t] otk (Thomas et al., 2004). Wb BT 5
ol oleleS A uf, A2 AP es EAeAe] FH WilE sk 87

A% FE4 ALA m¢- Festha & 4= Yk (Cave, 1995; Tucker et al.,
1996 ; Hofer et al.,, 1999 ; Thomas et al., 2004 ; Medicare payment Advisory
Commission, 2006 ; Thomas, 2006 ; Pope and Kautter, 2007).

l

H

46



— Hee Chung Kang et al : Does Omission of Pharmacy Cost Affect Cost—Efficiency
Rankings in Medical Clinics? —

oA H71e] SEAIAFA apE A M-S Folske XIEH] 284 Bt
g a7 Atk (Newhous, 1994 ; kassirer, 1994 ; Kerr et al., 1995; Hofer et
al., 1999; Thomas et al., 2004, Green et al., 2006). A-gAME-9] &4 H7}
oA BlE&4 oAl 7|dE= HMEHEY B AEHE At GAFE 9mlst
W, HEEA R glE e HIAES sk Zo® s 5|
< RS da vhEs 5 Qltk(Sandy, 1999).

HAAA A= S22 7043 s dos 47] 9@l AR v =
oA &84 (efficiency) = Foaligh7] wZel 7]thn] &2 ’“Zﬂ‘ﬂ] % A e
Hl w3k HlE &84 (cost efficiency)ol2h= §0]9 AME-S wiofaligic). kARt
2005 9€, the Ambulatory Quality Alliance$} the National Committee for
Quality Assurancetx A¥E FAIS v &= ovlst= &3 1 gvjolA o]
7F QAIRE ATl Zp ARRSl HEREA] H]E a&idolghe £olE FAHoR
At bt Qltd (Thomas, 2006). RPN E FF-8 EH] HARY A3
& flete] Vi Qo W9E TR IF0] BuEr|e} HludewmA XEH|
T84S F71ska 9tk (Kang et al, 2010).

=)

2000 gokisd Al o]dell= o mTldellA oS A4 AR el T
XJEHMI SRAB| 7} EFFE o] QUAAIRE, ooREY o] F ko] o]l A oRAH|
= FysbdA ogr|wo] H sk AEu|os okAmZE 23EA A HAh

BB A7 (ol3 A ) o] AAkeh B7E Q-5 918 okt y oldd
o] °jge] Mun] &84S Frletr] HsliAE k=g HFUr ekud
HAob7h o de] Hmn|s) oF=o] okAulE fabehe #glo] QI itk whEbA
AA AR A8¥] RUHY AA"oA s 575 B o] wef oAb E 23
A o= Af-oF et A9 el diste] o9 Xun] a8A ATt AE
g Stk

gk, oo FEn] &84 HUbeA oFAulE HEu|e] EFAZL wel A
SN w1 Aol Aozt UE7F? SFANIE] H]Fo] A okal oRAM] 23 A
T Wzn) el el Eriebd, okAu| e 3 R oAkl HEH] a&
H7t £9E A4 tﬂim 714 ¢+& Zlo|t} (Thomas, 2006). 1efu <kAH]e =
o7t Xmn] 284 FrhelA g9 #9905 vkE vk & dFs R
T ARTE Al AR W 57|92 FriARe] Edaeg] & 4 9loH, A
3EO AFE FAE AZs] 21714 5 S

j
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2007 4o AA7F 59 AA o) oot} ©
Hol nla] Jate] MEIE o]2o] 7]E} 29l0] %L"J]E.El

En] a84d Axs} go| guAFAte] BAA dus 37

T2 tido] At g A EAre] 7] wliZoltk(Cave, 1995; Tucker et al., 1996;

pope et al., 2007). 3t &L T2 QMU AE AlFetar 7] Wit e

aHlo sHgs] MEH g8 ARE

o

o] o] FAFES o9 o]l EVE ] o R e, Ay
< 94 o]Fel EVeHA F& AeE IR FEskith A7 RE AL 9
AE AEste] SlojA thxeate] AEAE T odo] oA om xeta 9l
v AEHE ARE o] & Flolm® o9 JAHFo] AAMAR] A A
ek wo Ads B 7 vk e 5 LT 1070 meel A3
S, ety gty ol sidEs 1371 o9 Aleta
T AU AAEY AsHE AZash odeld 2311271, gk
22,088,649 0] 1t}

AE¥] 284 B7hE AsiAE F7d 9] ARE AR ddd dER
e Aol Aotk =9 Af, AT @9 ARE ARouAE dejE F
2hekE Oﬂﬁ]iE 5y X EolEo] AR Qtk(Hofer et al, 1999;

Thomas, 2006). o] A= A5ddHz 5L 7|3 5 A9 A4S H
shue]l Hzdoes WA Az dxERe P oA @ ARt FAA
(Korean Outpatient Groups, KOPG) & wW=1 §lom, o] gl Xgn] &
UH®E AA"oA 573 vus g Sa4A B E7E4 AREEHI itk
(|Fsted, 2006).

KOPG= 9431%3?74 & AHARY 3E SHelA AR IF0E e R
AAZA 20036l Zte] JidE Fof AEe] AAF 9 F7F RUEE A% A
Zo AFgHI Stk KOPG: A& %W A8EE W A9 FeAE
KOPG (Significant Procedure KOPG) & ##38tal, FA% U 55 ¥ 42
AfolE U3 A5E WhEA off-E wxith U#g X 5E wskthd, FXd
of wz} W34 KOPG(Medical KOPG) & #F3tth W3td X855 WA 9gkar,
HEAEAT Bk e BEfAR AX9] FiRel wel BxH|~ KOPG
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(Ancillary only KOPG) 2 EFHrC BREABAL Hkx] 9ko A= o2 KOPG

FH™, F2Q KOPGE Aol weh d3S 753 = 17470, |
474] 2637, HEAUA 447, @5 512 BRH s Qut (AR IAAE Y,
2008).

ARG 57| @9l xsEh] g8 xS Hu1Fe FAXsEHE
Agst 71t X EH] (expected cost) &} ) 57]#e] A 58] (observed cost)
o] s vlast Aoy (ratio) & G Th =, oW g9 7o) xsnl= 23
d KOPGHEE F9 A3 A5 B¢ ﬁ%xleﬂlﬂr i oo A 2
A AbEE FAS BF Fakst Zlolth XEH] a84 AR AEAS

Moy
Mr
2
N o
ko
>,

h clinic's cost—efficiency index, CJI, = Exp ected cos? = =
2

h o 01% g : 3AE57 15 (Korean Outpatient Groups, KOPGs)
Mg h oA SAEFIEE A5
C, h oy 2L BAFE 4'9—1%01]*1 AR IEE Ho dgRa|

Cjgt b 9o St B AgxE|
o] AFelA= oRAnle] EFroIRTL e XEH] 84 =9 Wsle] wA=
JFE Brkstust kaﬂu]g T Qs TR & EHd ) 727t
CLL1¥} CIL29] A8H] &84 AXE AEste] 2483t

A e BAREERE oA vlFs ZRlsta okAn] 23 A %9
AgH] 7+ #EA S pearson AWEAS Fa EAEGTE okAn] 9] Egojito
w2 A3 2 =9 dAEE BAs] A8 4 AR skl 10% 3 dAEE
Hlekal Ty O % Landis$t Kochel kappa BAI%S ol&dte] F 719 Ax&E
AR9] HER R0 =9 UX % (agreement between decile rankings) & &
A8kt (Landis and Koch, 1977). W2 471 F7Fshd Kappa #kol #Hashe=

Agrol Qe vl oA E T o ARY WHFY AolE VAR HAS
Weighted Kappa #tS ©o]€38tich 5 #|3Ee] W7} E‘E—ﬁo] A X|3HH kappa @k
< 1o 7AW 4AE Aol Ri2 3] Ak o 0o 7MAY €A
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stAl ©tt. Kappa A% 0.8Et & A% F A& ko] dAE=7} wg =
(very good, almost perfect agreement) i s4& 4 0o, 0.61~0.807}4
2 YA % (good, substantial agreement), 0.41~0.607}4] X & (moderate
agreement), 0.21-0.407M4+ A &2 (fair agreement), 0.20 ©]s}=
(poor agreement) ZO = 3s|Xstal Itk UWFH o7 Kappa FAF©] 0.4XT}
Ztom AAL7F 4] S AoF FMsta vt (Landis and Koch, 1977;
Gwet, 2001). BANFIAZ SAS 9.1 HAE A3
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17.2%% A8kl ok theo =z waeldo] HAe] 15.6%5 Ak<sta glom,
o5 7|#e FHAE AA XA 22.0%F 71 u}o] A8k Qi vk
o, 4R Agn7t Jogez A2 gdygerelde A9 0.3%= 7 A3
on, FRAE M At

2. FX 77t &5kl 10% H7F LR =

CLL1¥ CIL29] 749 10% T3+ A& 57.5%%°H, 3-8 10% 3t A&
T 57.0%%E 22 o8 HATHAE 2). HANE 23] o2 Mmnlel dist x
FHESHAECLD oA 29 10% dldE= 99 F 1.9%7F FARE A9
3 2gH]o] g3t ISR FEEAAAZ(CL2) AN 8k 10%l sidE et vk
CLL1lA4 39 10%°l sidss= 299 0.4%7F CIL22 A% 10%° 3= et
(3% 2).

OkAH| 7} AFABFE RS Hyk 29.8% AT EA)



— Hee Chung Kang et al : Does Omission of Pharmacy Cost Affect Cost—Efficiency
Rankings in Medical Clinics? —

Eg po AATNT} 41.6%% 7P =9k, AwEabA ot st 10.6% % 7

Eyig=d

<H 1 = Aol o ufo| o] XFits FE
EINE] EEES PSP
Bto| 4695 ( 20.3) 3,807,917 ( 17.2)
Lot 3,611 ( 156) 4,352,887 ( 22.0)
A0t} 2,128 ( 9.2) 2,333,778 ( 10.6)
olglel= 1t 1,737 ( 75) 2,561,254 ( 11.6)
HE et 1,725 ( 75) 1,585,045 ( 7.2)
A0} 1,604 ( 6.9) 873524 ( 4.0)
or 1} 1,207 ( 52) 1515235 ( 69)
Bke| 1t 1,193 ( 52) 794618 ( 3.6)
JtAE oISt} 1,055 ( 4.6) 1,009,541 ( 4.6)
Bl | 3f 888 ( 38) 581,503 ( 26)
=iz 803 ( 35) 779600 ( 35)
A 708 ( 3.1) 308335 ( 1.4)
OtFEs2st 0t 538 ( 25) 206,653 ( 1.3)
AH D} 362 ( 16) 298301 (1.4
NSl =in) 2716 ( 1.2) 158,182 ( 0.7)
S CHEEARS O SH L 244 (1.1 156,622 ( 0.7)
AlE D 132 ( 06) 104,304 ( 0.5)
S22 32 ( 04) 64,09 ( 0.3)
AEQ I} 74 ( 03) 6,251 ( 0.0)
S| H 23,112 (100.0) 22,088,649 (100.0)

CH 2 SR EZF AbSHE YRS

a4 %
o Cl_2 (%HIBIHS)
- AFCE 10% SHCH 10%
Cl_1 AFCE 10% 575 19
(2HIHIZE) SHEE 10% 0.4 570

okAlH] Z3 A5 XEH|IT AT = AA F 09590 TAFHEEE B,
Watzb 0.872 7P wokow tgog H|x7]¥rt 0.90, AAI 0.92, v)H3}
0.939] AT vl dnte], mpx|FFo) sty Al 9, A&e|sty}, Aol
olnelFy}, Py}, Al BF 0.99F =9k
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A= AA A 0.559.0, Wikeld AxE=7F 0.372 7H¢ weir)
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SN w8 Amu ALCLDAA 39 1060 AFH 99 2 1 9%k
ohAulE Al9sh R EH] AW (CL 2)0111 a9 10%°1 ALHAT. oleg A
Ao obn] ol we) Wan] A w97l Dkl F e v
g, o= g 9Bl s AP AnE AT FE QLS Hojwr
= obAln] xe o %ol Wl ojm olglo] A& EE HEEH /RO
ke & e Aol

wak o] ATE W &84 F7lIA oka] WET oY ¥§ A% 1=
Bl7E 3ol wheh obAln] Eahelnl WEH AHA w9 Mk vX= Aol
e 2ed 4 UeS umolETh ol okl Tl JFS Brld

Thomas (2006) 2] A7Arel Aok WIS HolF= Aol

Thomas (2006) &= wAIZF PEXo] €3t a university—owned mixed—
model health maintenance organization®l] 7} PJ/\P-OJ AT A=E o]&st
okAln 7t Alle XEv| e} e Rzl tigh oAb a8 AxEY £9 o
|25 EA439 k. Thomas (2006) 2] Aol A= kaxﬂﬂl EG o7 284 A
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FH 3842 LA IRt sl Frkeke Zlo] sl de] dRby s
= Wtk AolA o ukgAE Zolth(CMS, 2009). sHAIWE 2007d 420l
AZBE s A4 g9 23112715 e s star glom, o] 7|3&S 2006
W @ Tleo Rz Al S5E 3o 257807148 90%Twl R AR
oMM WNEE ATt U= DA S dxeva & 5 7] wEel ekAm] A
A8H] G284 9o vAE 9 Frist A3E 8t & 24
©F HIth(National Health Insurance Corporation and Health
Insurance Review & Assessment Service, 2007).
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A2 Aol Z oldt A= iﬂ kS Ao g HQlth

A, o] Aol AxE Autzlel=d Asto] S & Yk o] A= 2007d
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ELh 20074 o] % Amn] AT R AL e o mEE Al x5

54



— Hee Chung Kang et al : Does Omission of Pharmacy Cost Affect Cost—Efficiency
Rankings in Medical Clinics? —

W3E7E QIS7] wiiel Ao Aiks &k o 2AE fle slold, 7ol B
15 oA ZpAskz ofAH] BlF3 okAm] 23 A5 2gH 19 dadS
1

,1
3:

of
o

b dvhe d7dde gs7|d FEI Zof, Alxbel BAQlel ¥ A

o3 2AR &89  9lE ot

oX RISl
R
f

lo %

ofy

o]yt ATt E B F5ta o] A= E shx| FHE 7HA A St

AR, AEH] a84 A% F249S Y8l A S (reliability) & w-$ T3 F-
oAt o]t F Ao et olof thdt s At 3] o o] A
T A74RE o)A okAn| o] A Lo Fr HEH] a8 T vA= F
S AFA o7 BAE = A F sphugta 8 ¢ Qi

ZA4, o] A A= AW AR I+ Ax AF R e v £ Qe

{k = 8
B 24% BATT Utk FPARS A SeHEA DR el 4
Fold FHA Bk o) FelAT Slek o9 T4 B S el
=g A ARYelE BT ARV Ao sl UE w4E AT
o] wolaih. Wb of AL FEA WS BehshnA e Sk} By
f89 A3 AT 2 Roleka Ao,
A, o] QA7 WA B AL ES 4 ks A3 okl Al o] o
® AT AFHoR BAAUE Sl AguYeln Ay BUEY AR
Ang A% AR BRAL xwa}% 2Az B8l 5 AL Aol

A mred REn] 584 FUrelA, AERle] itk ofAmle] Egte i

s 150 FHAARTRS oA Y] T7HE FASoR sk Bl wek A

| A7 R/l wele) A E&Y Pl AR %
wWelA opAlu o] Egolite] ek JFL AEW Zloln, opAu e £F olipe] o
# 294 e AR 2L o
FF APRP AR F4E BAS] A% WHoE Amw] WA 8 ARA
Eold ARFEA B9z AEYNRE Y J1de] A%HoR AhE AYL
wer u, Priojge] M Amu] WY AAye] B AES gl 9w
#dslo) TR A FE 9 /1 A 5 B PR dE AT A%
o ofo] thet AL FAZ ALt Ut

55



— 4314 9] ¢ okAln] A9 9] Hmu] a8 ol IS vA= -

F

ot
MO
ra

i

Cave DG. Profiling Physician Practice Patterns Using Diagnostic Episode
Clusters. Medical Care 1995;33(5):463—486.

Green J, Wintfeld N. Report cards on cardiac surgeons: assessing New
York State's approach. N Engl J Med. 1995;332:1229—-1232.

Gwet K. Statistical Tables for Inter—Rater Agreement. Gaithersburg
StatAxis Publishing, 2001. http://www.stataxis.com/6statistical_tables
.pdf (Accessed at May 10, 2009).

Hofer TP, Hayward RA, Greenfield S, Wagner EH, Kaplan SH, Manning
WG. The Unreliability of individual physician "Report Cards" for

assessing the costs and quality of care of a chronic disease. JAMA
1999;281(22):2098—-2105.

Kang H, Hong J, Lee K, Kim S. The effects of the fraud and abuse
enforcement program under the National Health Insurance program in
Korea. Health Policy 2010;95:41—49.

Kassirer JP. The use and abuse of practice profiles. N Engl J Med.
1994,330:634—636.

Kerr EA, Mittman BS, Hays RD, Siu AL, Leake B, Brook RH. Managed
care and capitation in California: how do physicians at financial risk
control their own utilization? Ann Intern Med. 1995 Oct 1;123(7):
500—4.

Landis JR, Koch GG. The measurement of observer agreement for
categorical data Biometrics 1977;33:159——174.

Medicare Payment Advisory Commission: Report to the Congress
Medicare Payment Policy. Washington, DC. 2005.

Medicare Resource Use Measurement Plan. CMS http://www.cms.hhs.gov/
QualityInitiativesGenlInfo/downloads/ResourceUse_Roadmap_OEA_1—-15_
508.pdf (accessed at May 10, 2009).

National Health Insurance Corporation and Health Insurance Review &
Assessment Service : National Health Insurance Statistical Yearbook.

Seoul. 2007. Available at: http://www.hira.or.kr/common/dummy.jsp?

56



— Hee Chung Kang et al : Does Omission of Pharmacy Cost Affect Cost—Efficiency
Rankings in Medical Clinics? —

pgmid=HIRAF010304010000 (accessed on Nov. 4, 2009).

Newhous JP. Patients at risk: Health Reform and risk adjustment. Health
Affairs 1994:;1:132—146.

Pope GC, Kautter J. Profiling efficiency and quality of physician
organizations In Medicare. Health Care Financing Review 2007;
29(1):31—-43.

Sandy LG. The Future of Physician Profiling. Journal of Ambulatory Care
Management 1999;22(3):116.

Thomas JW, Grazier KL, Ward K. Comparing accuracy of risk—adjustment
methodologies used in economic profiling of physicians. Inquiry 2004;
41(2):218-231.

Thomas JW. Economic profiling of physicians: does omission of pharmacy
claims bias performance measurements? Am J Manag Care. 2006;
12:341-351.

Tucker AM, Weiner JP, Honigfeld S, Parton R. Profiling Primary Care
Physician Resource Use: Examining the Application of Case Mix
Adjustment. Journal of Ambulatory Care Management 1996;1991):
60—80.

AR NAE7HL. KOPGEF4 version 1.1. A& AZH I AARE 7141:2008.

usld, 49, w. #=9 AABARRAAY AL Bl wdRRs|A
2006;16(1):17—40.

57



