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Inter-hospital Comparison of Cesarean Section Rates after Risk Adjustment
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Department of Preventive Medicine, University of Ulsan College of Medicine; Department of Health Policy and Management, Seoul National
University College of Medicine”; Department of Information and Statistics, Daejeon University®
Objective : To determine the clinical risk factors associated with the  chorioamnionitis were found to have statistically significant effecls on
mode of delivery decision and to compare cesarean section rates after  the mode of delivery. It was confirmed that information about most of
adjusting for risk factors identified among Korean hospitals. these risk factors was able to be coilected through the national heaith
Methods : Data were collected from 9 general hospitals in two  insurance claims database in Korea. Performance of the risk-
provincial regions by medical record abstraction during February 2000.  adjustment model was good (c stafistic=0.815, Hosmer-Lemeshow
A fotal of 3,467 cases were enrolled and analyzed by stepwise logistic  test=0.0621). Risk factor adjustment did lead o some change in the
regression. Performance of the risk-adjustment model (discrimination  rank of hospital cesarean section rates. The crude rates of three
and calibration) was evaluated by the C statistic and the Hosmer-  hospitals were beyond 95% confidence intervals of the predicted rates.
Lemeshow test. Crude rates, predicted rates with 95% confidence Conclusions : Considering that cesarean section rates in Korean
intervals, and adjusted rates of cesarean section were calculated and  hospitals are too high, it is apparent that some policy interventions
compared among the hospitals. need to be introduced. The concept and methodology of risk
Results : The average crude cesarean section rate was 53.2%,  adjustment should be used in the process of health policy development
ranging from 39.4% to 65.7%. Several risk factors such as maternal  to lower the cesarean section rate in Korea.
age, previous history of F:esarean‘se.ectaon., placenta prewa, plac.ental Korean J Prev Med 2001;34(4):337-346
abruption, malpresentation, amniotic fluid abnormality, gestational
anemia, infant body weight, pregnancy-induced hypertension, and  Key Words: Cesarean section, Risk adjustment, Hospitals
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Table 1. Hospital Ceserean section volumes during the study period, their
volumes and proportions surveyed, and their crude Cesarean section

rates
Hospitals Total CS* volume Surveyed volume (%) Crude CS* rates
A 870 391 (44.9) 394
B 973 367 (37.7) 474
C 1,676 396 (23.6) 48.0
D 1,053 389 (36.9) 50.6
E 1,303 390 (29.9) 523
F 497 384 (71.3) 539
G 1,310 397(30.3) 57.2
H 612 357(58.3) 63.9
I 1,237 396 (32.0) 65.7
* CS : Cesarean section.
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Table 2. Unadjusted comparison of mode of delivery by risk factors

Vaginal delivery Cesarean section

Risk factor N (%) N (%) P value
Age, years <22 74 (64.9) 40 (35.1) 0.001
23-30 1,173 (50.4) 1,153 (49.6)
31-39 377 (38.3) 608 (61.7)
=40 2(4.8) 40(95.2)
Marital status Married 1,593 (46.6) 1,822 (53.4) 0.016
Unmarried 33 (63.5) 19 (36.5)
Full-term delivery history Yes 818 (45.8) 968 (54.2) 0.181
No 808 (48.1) 873 (51.9)
Prior delivery history Yes 862 (46.2) 1,003 (53.8) 0.387
No 764 (47.7) 838 (52.3)
Preexisting diabetes mellitus No 1,622 (46.9) 1,833 (53.1) 0.346
Yes 2(33.3) 4(66.7)
Gestational diabetes mellitus No 1,614 (47.2) 1,809 (52.8) 0.009
Yes 12(27.3) 32(72.7)
Maternal systolic <160 1,595 47.1) 1,791 (52.9) 0.062
blood pressure, nmHg* >160 28 (36.4) 49 (63.6)
Preexisting anemia No 1,587 (46.9) 1,794 (53.1) 0.770
Yes 39 (45.3) 47 (54.7)
Gestational anemia No 1,342 (50.0) 1,344 (50.0) 0.001
Yes 284 (36.4) 497 (63.6)
Thyroid diseases No 1,603 (46.9) 1,814 (53.1) 0.898
Yes 23 (46.0) 27 (54.0)
Pulmonary diseases No 1,569 (46.6) 1,796 (53.4) 0.065
Yes 57 (55.9) 45 (44.1)
Smoking history No 1,621 (46.9) 1,834 (53.1) 0.716
Yes 5(41.7) 7(58.3)
Sexually transmitted diseases No 1,620 (47.1) 1,822 (52.9) 0.021
Yes 6(24.0) 19 (76.0)
Cardiovascular diseases No 1,618 (47.1) 1,814 (52.9) 0.004
Yes 8(22.9) 27(717.1)
Renal or urinary tract No 1,601 (46.8) 1,822 (53.2) 0.185
diseases Yes 25 (56.8) 19 (43.2)
Hepatitis No 1,566 (47.1) 1,762 (52.9) 0.368
Yes 60 (43.2) 79 (56.8)
Epilepsy history No 1,621 (46.9) 1,836 (53.1) 1.0001
Yes 5(50.0) 5(50.0)
Gestation, week <37 150 (46.6) 172 (534) 0.948
37 <<42 1,452 (46.9) 1,642 (53.1)
> 42 12 (50.0) 12 (50.0)
Multiple gestation (twin) No 1,624 (47.0) 1,828 (53.0) 0.009
Yes 2(13.3) 13 (86.7)
Infant body weight, g <4,000 1,579 (47.6) 1,735 (52.4) 0.001
> 4,000 47 (30.7) 106 (69.3)

(continued)



Table 3. Unadjusted comparison of mode of delivery by risk factors

Vaginal delivery Cesarean section

Risk factor N (°/o) N (%}) P value

Maternal heart rate, /min’ <100 1,533 (46.9) 1,738 (53.1) 0.973
> 100 86 (46.7) 98 (53.3)

Fetal heart rate, /min' <120 741.2) 10 (58.8) 0.831
120< < 160 1,515 (46.9) 1,714 (53.1)
> 160 79 (45.4) 95 (54.6)

Malpresentation No 1,616 (48.6) 1,709 (51.4) 0.001
Yes 10(7.0) 132 (93.0)

Placenta previa No 1,624 (47.9) 1,763 (52.1) 0.001
Yes 2(2.5) 78 (97.5)

Placental abruption No 1,624 (47.2) 1,820 (52.8) 0.001
Yes 2(8.7) 21(91.3)

Pregnancy-induced No 1,596 (47.8) 1,743 (52.2) 0.001
hypertension Yes 30(234) 98 (76.6)

Oligohydroamnios No 1,610 (47.7) 1,764 (52.3) 0.001
or polyhydroamnios Yes 16 (17.2) 77(82.8)

Chorioamnionitis No 1,625 (47.0) 1,830 (53.0) 0.007
Yes 1(8.3) 11 (91.7)

Intra-uterine growth No 1,613 (47.3) 1,798 (52.7) 0.001
retardation Yes 13 (23.2) 43 (76.8)

Congenital malformation No 1,624 (47.0) 1,830 (53.0) 0.023
Yes 2(15.4) 11(84.6)

Cervical incompetence No 1,613 (46.8) 1,832 (53.2) 0.250
Yes 13(59.1) 9(40.9)

Prior Cesarean section No 1,598 (60.3) 1,053 (39.7) 0.001
history Yes 28(3.4) 788 (96.6)

Dystocia No 1,618 (48.9) 1,690 (51.1) 0.001
Yes 8(5.0) 151 (95.0)

Cephalopelvic disproportion ~ No 1,619 (52.6) 1,459 (47.4) 0.001
Yes 7(1.8) 382(98.2)

Fetal distress No 1,617 (48.5) 1,719 (51.5) 0.001
Yes 9(6.9) 122 (93.1)

* Frequency missing=4. 1 Two-tailed Fisher s exact test. $ Frequency missing=27. § Frequency
missing=12. || Frequency missing=47
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Table 4. Risk factors of Cesarean section included in the risk-adjustment model*

Prevalence of risk factor v
Variables Overall, N (%) Range in OR! 95% CI*

hospitals, %

Age, years <22 114 (3.3) 1.0-7.6 1.0
23-30 2,326 (67.1) 61.0-74.0 1.6 1.0-2.6
31-39 985 (28.4) 20.1-34.6 1.6 1.0-2.6
=40 422(1.2) 0.6-2.1 26.6 5.7-123.7

Gestational anemia No 2,686 (71.5) 1.0
Yes 781 (22.5) 14.4-33.2 1.9 1.5-2.3

Pulmonary diseases No 3,365 (97.1) 1.0
Yes 102(2.9) 1.1-57 0.6 04-1.0

Sexually transmitted No 3442 (99.3) 1.0
diseases Yes 25(0.7) 03-1.7 2.5 09-74

Infant body weight, g <4000 3,314 (95.6) 1.0
> 4000 153 (4.4) 2.6-5.5 32 2247

Malpresentation No 3,325(95.9) 1.0
Yes 1422 (4.1) 22-71 21.9 11.3423

Placenta previa No 3,387(97.7) 1.0
Yes 803 (2.3) 0.84.0 39.8 9.6-165.7

Placenta abruptio No 3,444 (99.3) 1.0
Yes 231(0.7) 0.0-1.1 13.2 2.9-59.5

Pregnancy-induced No 3,339 (96.3) 1.0
hypertension Yes 128 (3.7) 1.8-7.1 38 24-6.1

Oligohydroamnios or No 3,374 (97.3) 1.0
polyhydroamnios Yes 93(2.7) 1.5-5.6 6.3 3.5-11.1

Chorioamnionitis No 3,455 (99.7) 1.0
Yes 12(0.3) 0.0-1.0 9.9 1.1-86.2

Prior cesarean section No 2,651 (76.5) 1.0
history Yes 8165 (23.5) 15.3-31.6 53.0 35.8-78.5

* All factors were associated (P<0.1) with cesarean section delivery in bivariate analyses. Chi-square for Covariates: 1452.872 with 14 DF (P=0.0001). 1 OR:
odds ratio. ¥ CI : confidence interval.
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Figure 2. Comparison of crude Cesarean section rates and their adjusted rates.”

* Hospitals classified as statistical outlier (p<0.05) on the bases of crude or
adjusted Cesarean section rates are indicated by the open boxes ().
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