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The Trend of Risk-adjusted Hospital Mortality Rates of Coronary Artery Bypass Graft
Patients from 2001 to 2003
Kwang-Soo Lee
Department of Hospital Management, College of Medicine, Eulji University; Health Insurance Review Agency

Objectives : To assess whether the risk-adjusted in- with higher-than-expected mortality rates. The mortality
hospital mortality rates for non-emergent and isolated rates that were calculated based on data obtained over
coronary artery bypass graft surgery (CABG) patients multiple years had less variation among hospitals than
exhibited a consistent trend from 2001 to 2003. rates based on single year data. Based on the Kappa

Methods : The data used in this study came from CABG score, the highest agreement was found when the rates
claims that were submitted to a Korean Health Insurance were compared between the 2-year combined data
Review Agency (HIRA) in 2001, 2002, and 2003. Study (2001+2002) and 2003.
datasets included data from 17 tertiary hospitals, which had Conclusions : Consistent patterns over 3 years were
at least 25 claims each year over 3 years. The inter- most evident for hospitals which had lower-than expected
hospital differences in patients’ risk-factors were identified mortality rates. Policy makers can use this information to
and controlled in the risk-adjustment model. Actual and identify the degree of outcomes in hospitals and help
predicted mortality rates for each hospital were calculated motivate or channel the behaviors of providers.
in 2001, 2002, 2003, and 2001+2002, and were then
examined to identify consistent rate patterns over time. J Prev Med Public Health 2007;40(1):29-35
Kappa analysis was applied to assess the agreements
between rates. Key words : Coronary artery bypass, Trends, Hospital

Results : Hospitals with lower-than-expected inpatient mortality
mortality rates showed more consistent rates than those
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Table 1. General characteristics of patients undergoing coronary artery bypass graft surgery

Risk factors Live(%) Death(%) OR(95% CT)
N of patients 5,215 (100.0%) 121 (100.0%)
Mean age (Std.) 626( 89) 652( 95y 1.03(1.00- 1.05)°
Sex
Male: 0 3,663 ( 702%) 83 ( 68.6%) 099 (0.65- 1.52)*
Female: 1 1,552 ( 29.8%) 38( 31.4%)
Admission source
Others: 0 4.822( 92.5%) 111( 91.7%)
Referral: 1 393( 7.5%) 10( 83%)
Admission type
Outpatient: 0 4.822( 92.5%) 62( 51.2%)y 1.52(1.02- 227yt
Emergency: | 393( 7.5%) 59 ( 48.8%)
Diabetes
Yes 1,888 ( 97.2%) 55( 2.8%) 067 (044~ 1.03)*
No 3,327 ( 98.1%) 66( 1.9%)
Hypertension
Yes 3,108 ( 98.1%) 59( 19%)
No 2,107( 97.1%) 62( 29%)
Congestive Heart Failure
Yes 5208( 97.7%) 120( 23%)
No 7( 87.5%) 1( 125%)
Stroke
Yes S18( 95.7%) 23( 43%y 1.55(0.92- 2.60)"
No 4,697 ( 98.0%) 98( 2.0%)
Chronic obstructive pulmonary disease
Yes 418( 97.9%) 9( 21%)
No 4,797 ( 97.7%) 112( 2.3%)
Renal disease
Yes 159 ( 85.9%) 26( 14.1%y 598 (340-1050)
No 5,056 ( 98.2%) 95( 1.8%)
Arthythmia
Yes 1,311 ( 95.8%) S8( 42%)y 1.64 (1.08- 2.50)*
No 3,904 ( 98.4%) 63( 1.6%)
Peripheral vascular disease
Yes 334 ( 94.4%) 20( 56%) 1.8 (1.06- 3.35)7
No 4,881 ( 98.0%) 101( 2.0%)
Acute myocardial infarction
Yes 1,032( 95.3%) 51( 47%)y 175(1.16- 2.64)1
No 4,183 ( 984%) 70( 1.6%)
Cardiac catheterization
Yes 3017( 97.5%) 8( 2.5%)
No 2,198( 98.1%) 43( 19%)
Intra-aortic balloon pump
Yes 253( 80.8%) 60( 192%) 1436 (9.55-21.59)
No 4962 ( 98.8%) 61( 12%)
R? 005
C-statistic 083
Hosmer-Lemeshow Test, x*(P-value) 8.51(0.39)

Continuous variables were analyzed with t-test. Categorical variables were analyzed with x? test.

STD=Standard deviation, OR=0dds ratio, CI=Confidence interval
*: Statistically significantly difference(P<0.05) between number of live and death by risk factors, T P<0.05
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Table 2. General characteristics of hospital coronary artery bypass graft mortality rates

[Mean(Standard deviation)]
2001 2002 2003 2001+2002
Number of patients 972(104.2) 104.6(1092) 112.1(131.5) 20182127
Number of deaths 20( 16 24( 22) 28( 29) 44( 33)
Actual hospital mortality rates 3.3% (2.8%) 3.0% (29%) 3.3% (3.3%) 3.0% (2.3%)
Predicted hospital mortality rates ~ 1.6% (0.5%) 2.7% (1.3%) 2.8% (1.1%) 2.2% (0.8%)
Adjusted hospital mortality rates ~ 4.7% (4.5%) 2.8% (2.8%) 2.5% (2.1%) 3.3% (2.3%)

Table 3. The consistent trend of hospitals' risk-adjusted mortality rates

Target year
Base year
2002 2003
Year of data
No. of ?dﬁs“t;’; No.of ﬁ;j;:; No. of I;/Id]?s;’g
hospials® - esigy PPN sy PPN s
Actual mortality rates lower than expected rates
2001 60 1.0% (1.1%) 50 0.7% (0.7%) 6(0) 09% (0.9%)
2002 100 1.0% (0.8%) NA NA 8(0) 1.0% (0.8%)
2001+2002 7(1) 1.0% (0.8%) NA NA 700 1.0% (0.8%)
Actual mortality rates higher than expected rates
2001 11O 6.7% (4.3%) 6(0) 4.6% (1.5%) 7(0) 4.8% (1.2%)
2002 700 5.5% (2.5%) NA NA 5(0) 4.9% (1.5%)
2001+2002 101 4.8% (1.6%) NA NA 7(1) 4.8% (1.2%)

Std: standard deviation, (N): number of hospitals which the actual mortality rates are statistically significantly different from the
expected rates, NA: not applicable
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Figure 1. The overall trend of risk-adjusted mortality rates of hospitals.
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Table 4. Agreements between the hospitals’

risk-adjusted mortality rates
Year 2002
A Total
Year 2001 w B
(Kappa=0.33) (A) 5 1 6
(B) 5 6 11
Total 10 7 17
Year 2003
A Total
Year 2001 @ ®
(Kappa=0.55) (&) 6 0 6
®B) 4 7 11
Total 10 7 17
Year 2003
A Total
Year 2002 @ ® T
(Kappa=0.51) @A) 8 2 10
®) 2 5 7
Total 10 7 17
Year 2003
Year 200142002 (A) B)  Total
Kappa=066) (g 7 o 7
B) 3 7 10
Totall 10 7 17

(A) Actual mortality rates lower than expected rates
(B) Actual mortality rates higher than expected rates
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