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Objectives: To propose a risk-adjustment model from 2nd and 3rd quarter data to the model, there were no
insurance claims data, and analyze the changes in differences in the c¢-statistic and Hosmer-Lemeshow 2
cesarean section rates of healthcare organizations after Also, risk factor adjustment led to changes in the ranking of
adjusting for risk distribution. hospital Cesarean section rates, especially in tertiary and

Methods: The study sample included delivery claims data general hospitals.
from January to September, 2003. A risk-adjustment model Conclusion: This study showed a model performance,
was built using the 1st quarter data, and the 2nd and 3rd using medical record abstracted data, was comparable to
quarter data were used for a validation test. Patients’ risk the results of previous studies. Insurance claims data can
factors were adjusted using a logistic regression analysis. be used for identifying areas where risk factors should be
The c-statistic and Hosmer-Lemeshow test were used to adjusted. The changes in the ranking of hospital Cesarean
evaluate the performance of the risk-adjustment model. section rates implied that crude rates can mislead people
Crude, predicted and risk-adjusted rates were calculated, and therefore, the risk should be adjusted before the rates
and compared to analyze the effects of the adjustment. are released to the public. The proposed risk-adjustment

Results: Nine risk factors (malpresentation, eclampsia, model can be applied for the fair comparisons of the rates
malignancy, multiple pregnancies, problems in the between hospitals.
placenta, previous Cesarean section, older mothers,
bleeding and diabetes) were included in the final risk- J Prev Med Public Health 2005;38(2):132-140
adjustment model, and were found to have statistically
significant effects on the mode of delivery. The c-statistic Key Words: Cesarean section, Risk adjustment, Claims
(0.78) and Hosmer-Lemeshow test (y *=0.60, p=0.433) anahysis
indicated a good model performance. After applying the
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Dysfimetional Labor 033, 034, 081, 062, 063,065, 066

Faal Distrass O

Cird Prolpse 089

Pl Abnonmality 035,036

Polyhydramrios Oligshydrarmuios 040, 041

Pramaturs Rupturs of Manbranss 042
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Table 2. Delivery vdume, C5* volume, and crude CS* rates

Haospital type: N Ddivery vohrne(Range)  O5* vohere(Rangs) Crude O5* Rates
Lst Quarter’
Tartizry hospital 38 8603 ( 40- T19) 3,558 (20-300) 46:0%
Ceneral hospital o8 19082 (27-2,588) 8013 ( 8-046) 420%
Hospital &2 21,435 (31-1,104) 8214 (10350 38.3%
Clirie 43 S)165( 25- 844) 19229 3-333) ®I%
Tatal 634 29285 30414 W%
Znd Cuuarter'!
Tatiay hospital 4] HEY9( 34- 586 3010(11-238) 44.9%
Ceereral hospital 96 18,045 (26-2,412) ’f‘ 924( 8-80 41.8%
Hospital 5 26,173 (32-1,506) G6R (842003 36:9%
Clirne 42 48198 [ 25- 808) 18?09 0-318) RO%
Total 22 101,016 39,311 38065
3l Cuaater®
Tertiary hospitl 4] R289( 31- 43) 3,830 (16-273) 462%
Cereral hospital 95 17,783 (28-1,857) ? 750 (10-799) 13.6%
Hospital £ 24,330 (25-1,375) D48 (10-366) I0.8%
Clirne: 42 43939( 25- §15) 166’?9 2255 W%
Tatal 2 Q4,350 37407 39.4%

* {5 Casarean Section

T st CQuearters 2003, 1. 1 - 2003, 3,31
M 2l Quarts: 2003, 4. 1 - 2K13.6, 30
& 3rd Quartar 2003, 7.1 9.3
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Table 3. Comparison of mode of delivery by risk factors
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JARE ad REVREIANL 2 9y v4 nee vee 99

dE AR W% B B SE o]
$uY 53 PR BER, B

Rk factrs Vagina delivery Cesaren section —
N % N %
Makwesentation Yes 246 102 2,171 o8 <0001
No 30625 fl6 31243 384
Eilarnda Yes 603 #03 1,403 09 <0001
No 59268 &3 38011 11
Malignancy Yes 8 333 16 867 04007
No 50563 13 39,398 307
Mhatiple rregracy Yes 356 38 1,137 62 {1001
No 50515 4 w277 11
Problems in placenta Yes 5 82 23 a18 <0001
No 50806 &7 384881 303
Previous cesarean sedion Yes 510 e 18,314 a3 =401
No 56,381 38 21498 262
Dysfinctional labor Yes 4178 221 14,334 T4 <0001
No 55,793 80 25,080 314
Fetal distrass Yes 1,146 18 2247 662 <0001
No 58,725 612 37,167 388
Old mother Yes 3413 427 4,589 513 {1001
No 36458 618 34,825 382
Bleading Yes 141 361 250 39 <0001
No 59730 &4 39,164 b
Cord prolapse Yes 182 593 125 47 0715
No 59580 13 30,289 307
Diabetes Yes 384 04 7 .6 <0401
No 477 15 87 3.5
Feal ahnormality Yes 586 483 28 517 <0001
No 39285 15 38786 305
Patyhydrarmics, oigohydrarmnics Yes s 6 7 4 <0001
No 50,166 &5 38,687 305
Pranaturs uptrs of mermbrares Yes 3714 #34 2,101 1 1001
No 56,157 .1 31,313 104
Preenn delivary Yes 833 54 832 54 001
No 50038 15 38382 305
Anogaital hapes Yes 3 214 11 R_E 04003
No 50868 3 38403 07
Table 4. Risk factorsincluded in te risl-adjustment mode!
* It - 1t
Ride facioms Lst Quarter{OR*(35% £17)) CRMO5%CTT)
Tnitial model Finalmodsl Znd Chuarter” rd Quater®
Makrssentation 228(188- 26.1) 230(0.1- 26.3) IKABL3- 435) 204252 12)
Eelamsia £1(37- 4.5 43(3% 47 40036 45) 3633 40
Makignaey 30(L6 0.8 43(17- 107 L34 46) 2410 54)
Muktiple pregnacy 13(L1- 16 14(L1- 16) 12(14- 14) LILl- 15
Problermsin plcenta 215 (166- 27.9) 220(169- 28.5) 256198 331) A4S 24
Prvious ossarean section.  109.7(100,3-120.4) I089(99.5-118.1)  1158(106.1-1254) RHD0T-107.3)
Old mother 17(16 18 1716 18 1615 17) 1716 18
Bleading 32025 41) 320246 41 4334 58) 3527 46
Diabetes 16014 19 17014 20) 21(L% 25) 20(17- 24)
Fetal abnormalicy 14(12 16 NA Na NA
Polyhydrarmios,
Oligatydramrnios 17(15- 2.0 NA NA NA
C-statistic 078 078 078 0
HosmerLemeshow Test, 326 (P=0071) 0.60(P=0439) 0.54(P=0.461) 0.25(P=0.881)
1 (Pvahe)

* O Oidds Rati, " CT: Comfidence Inferval, NA: Not Availbile,
T 2nd Quarts: 2003, 4. 1 -2003, 6 30, ¥ 3nd Quenter: 2003.7. 1 -9 %),

o) FUF 1A Hee 27 AN 2
T2 ARG A=A FAF LR F o8
1, OR(odds ratio) ¢4 1.0 B} =akch
SYHTE T4 AGEN Bk
FEAE AN 7190 A =g
(OR=1097, 95% C1=1003-120.0), T2 2 2
= Hlo}g) 2] o)Ak (OR=22.8, 95% C1=19.9-
26.1)7 e (OR=21.5, 95% Cl=16.6-
27.9y0191 27, o 3912 #HA
(OR=13, 95% C1=1.1-1.6)°] 7} Far},
AN UM HE BFE B A
FEE Y ¢ EAEE 0.780]51 01
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