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Background: The purpose of this study was to propose a method for developing a measure of hospital-wide all-cause risk-standard-
ized readmissions using administrative claims data in Korea and to discuss further considerations in the refinement and implemen-
tation of the readmission measure.

Methods: By adapting the methodology of the United States Center for Medicare & Medicaid Services for creating a 30-day read-
mission measure, we developed a 6-step approach for generating a comparable measure using Korean datasets. Using the 2010
Korean National Health Insurance (NHI) claims data as the development dataset, hierarchical regression models were fitted to calcu-
late a hospital-wide all-cause risk-standardized readmission measure. Six regression models were fitted to calculate the readmission
rates of six clinical condition groups, respectively and a single, weighted, overall readmission rate was calculated from the readmis-
sion rates of these subgroups. Lastly, the case mix differences among hospitals were risk-adjusted using patient-level comorbidity
variables. The model was validated using the 2009 NHI claims data as the validation dataset.

Results: The unadjusted, hospital-wide all-cause readmission rate was 13.37%, and the adjusted risk-standardized rate was 10.90%,
varying by hospital type. The highest risk-standardized readmission rate was in hospitals (11.43%), followed by general hospitals
(9.40%) and tertiary hospitals (7.04%).

Conclusion: The newly developed, hospital-wide all-cause readmission measure can be used in quality and performance evalua-
tions of hospitals in Korea. Needed are further methodological refinements of the readmission measures and also strategies to im-
plement the measure as a hospital performance indicator.
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1) Defining the readmission criteria —»

2) Defining unplanned readmission

v

3) Defining exclusion criteria

v

6) Risk-standardizing of readmission
rates across hospitals

5) Developing & validating statistical
models

<« 4) Defining risk variables

Figure 1. Process of measuring the risk-standardized readmission rate.
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Table 1. Planned procedure categories

AHRQ CCS* Description
3 Laminectomy; excision intervertebral disc
10 Thyroidectomy; partial or total
36 Lobectomy or pneumonectomy
43 Heart valve procedures
44 Coronary artery bypass graft
45 Percutaneous transluminal coronary angioplasty
48 Insertion; revision; replacement; removal of cardiac pacemaker or
cardioverter/defibrillator
51 Endarterectomy, vessel of head and neck
52 Aortic resection; replacement or anastomosis
55 Peripheral vascular bypass
60 Embolectomy and endarterectomy of lower limbs
64 Bone marrow transplant
74 Gastrectomy; partial and total
78 Colorectal resection
84 Cholecystectomy and common duct exploration
85 Inguinal and femaral heria repair
104 Nephrectomy; partial or complete
105 Kidney transplant
13 Transurethral resection of prostate
114 Open prostatectomy
119 Oopharectomy; unilateral and bilateral
124 Hysterectomy; abdominal and vaginal
152 Arthroplasty knee
153 Hip replacement; total and partial
154 Arthroplasty other than hip or knee
157 Amputation of lower extremity
158 Spinal fusion
166 Lumpectomy; quadrantectomy of breast
167 Mastectomy
176 Other organ transplantation
21 Therapeutic radiology for cancer treatment
CCS 45 Maintenance chemotherapy
Electroshock therapy

From Horwitz L, et al. Hospital-wide (all-condition) 30-day risk-standardized readmis-
sion measure: draft measure methodology report. New Haven: Yale New Haven Health
Services Corporation, Center for Outcomes Research & Evaluation; 2011 [11]; http://
www.hcup-us.ahrg.gov/toolssoftware/icd_10/ccs_icd_10.jsp#download; appendix B.
clinical classification software-PROCEDURES.

*Agency for Healthcare Research & Quality clinical classification system.
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Table 2. Study sample

Variable Value

Total sample 6,244,293 (100.00)

Exclusion criterion
Age<20yr 1,263,539 (20.24)
Death 92,561 (1.48)
High risk condition of death 155,546 (2.49)
Cancer/rehabilitation 374,885 (6.00)
Transfer 77,990 (1.25)
Outlier 9,210(0.15)

Final sample 4,270,562 (68.39)

Values are presented as number (%).
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Variable Admission Readmission Readmission rate (%)
Total 4,270,562 (100.00) 485,450 (100.00) 11.37
Hospital types
Tertiary hospital 1,022,561 (23.95) 122,715 (25.28) 12.00
General hospital 1,653,622 (38.72) 191,165 (39.38) 11.56
Hospital 1,594,379 (37.33) 171,570 (35.34) 10.76
Specialty cohorts
Cardiorespiratory 199,726 (4.68) 33,747 (6.95) 16.90
Cardiovascular 129,307 (3.03) 14,960 (3.08) 1157
Neurology 233,608 (5.47) 38,820(8.00) 16.62
Medicine 1,432,425 (33.54) 185,853 (38.28) 12.97
Psychiatry 144,730(3.39) 35,615(7.34) 2461
Surgical 2,130,766 (49.89) 176,455 (36.35) 8.28

Values are presented as number (%).
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Table 6. Risk-standardized readmission rate by hospital types (2010)

Unadjusted (%)

Adjusted (%)

Variable No.

Mean+SD Min Max Mean+SD Min Max
Total 1,420 13.37+£9.95 2.04 87.10 10.90+3.58 0.56 21.95
Tertiary hospitals 44 16.67 +5.39 8.10 2957 7.04+095 4.44 8.88
General hospitals 280 13.72+6.60 398 47.76 9.40+301 1.10 20.19
Hospitals 1,096 13.15+10.74 2.04 87.10 11.43+3.58 0.56 21.95

Exclusion: no. of readmission < 25.
SD, standard deviation.
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