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The Effect of Mandatory Diagnosis-Related Groups Payment System
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'Department of Public Health, Yonsei University Graduate School; %Institute of Health Services Research, Yonsei University; *Department of Preventive
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Background: The voluntary diagnosis-related groups (DRG)-based payment system was introduced in 2002 and the government
mandated participation in the DRG for all hospitals from July 2013. The main purpose of this study is to examine the independent
effect of mandatory participation in DRG on various outcomes of patients.

Methods: This study collected 1,809,948 inpatient DRG data from the Health Insurance Review and Assessment database which
contains medical information for all patients for the period 2007 to 2014 and examined patient outcomes such as length of stay
(LOS), total medical cost, spillover, and readmission rate according to hospital size.

Results: LOS of patients decreased after DRGs (large hospitals: adjusted odds ratio [aORl, 0.87; 95% confidence interval [Cl], 0.78-
0.97; small hospitals: aOR, 0.91; 95% Cl, 0.91-0.92). The total medical cost of patients increased after DRGs (large hospitals: aOR, 1.22;
95% Cl, 1.14-1.30; small hospitals: aOR, 1.22; 95% Cl, 1.21-1.23). The results reveals that spillover of patients increased after DRGs
(large hospitals: aOR, 1.27; 95% Cl, 0.70-2.33; small hospitals: aOR, 1.18; 95% Cl, 1.16-1.20). Finally, we found that readmission rates of
patients decreased significantly after DRGs (large hospitals: aOR, 0.28; 95% Cl, 0.26-0.29; small hospitals: aOR, 0.59; 95% Cl, 0.56-0.63).
Conclusion: The DRG payment system compared to fee-for-service payment in South Korea may be an alternative medical price
policy which can reduce the LOS. However, government need to monitor inappropriate changes such as spillover increase. Since
this study also is the results based on relatively simple surgery, insurer needs to compare or review bundled payment like new DRG
for expansion of various inpatient-related diseases including internal medicine.
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Figure 1. Flow charts of study subjects. DRG, diagnosis-related groups; FFS, fee-for-service.
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Table 1. General characteristics of hospitals and patients in this study

Large hospitals™ (N=265)

Small hospitals” (N=1,824)

Variable

Before DRGs After DRGs Before DRGs After DRGs
Patient characteristics

Total no. 919,651(100.0) 156,548 (100.0) 522,334(100.0) 211,415(100.0)
Age (yr)

20-29 129,216 (14.1) 20,072 (12.8) 96,360 (18.4) 40,732 (19.3)

30-39 190,852 (20.8) 34,692(22.2) 152,405(29.2) 89,981 (42.6)

40-49 209,986 (22.8) 32,087 (205) 84,124(16.1) 27,099(12.8)

50-59 130,960 (14.2) 23,038(14.7) 53,118(10.2) 16,255(7.7)

60-69 121,990 (13.3) 20,063(12.8) 59,852 (11.5) 14,910(7.1)

>70 136,647 (14.9) 26,596 (17.0) 76,475(14.6) 22,438(10.6)
Sex

Male 313,731 (34.1) 53,100(33.9) 161,550 (30.9) 44,804(21.2)

Female 605,920 (65.9) 103,448 (66.1) 360,784 (69.1) 166,611 (78.8)
Principal diagnosis

Cataract surgery 211,337 (23.0) 38,822(24.8) 131,070(25.1) 33,327(15.8)

Tonsillectomy & adenoidectomy 43,836 (4.8) 5,433(3.5) 11,589(2.2) 4,635(2.2)

Appendectomy 208,089 (22.6) 33,650(21.5) 48,067 (9.2) 17,964 (8.5)

Herniotomy 59,500 (6.5) 10,443 (6.7) 7,508(1.4) 3241(15)

Hemorrhoidectomy 64,643 (7.0) 10,369 (6.6) 133,267 (25.5) 27,665(13.1)

Hysterectomy 272,415(29.6) 40,828 (26.1) 54,738(10.5) 24.695(11.7)

Cesarean delivery 59,831 (6.5) 17,003(10.9) 136,095 (26.1) 99,888 (47.2)
Charson comorbidity index

0 816,324 (83.8) 150,841 (96.4) 511,597(97.9) 209,670(99.2)

1 68,494 (7.4) 4,113(2.6) 8,862(1.7) 1,571(0.7)

>2 34,833(3.8) 1,59 (1.0) 1,875(0.4) 174(0.1)

Hospital characteristics

Total no. 258(100.0) 237(100.0) 1,352 (100.0) 1,101 (100.0)
Hospital ownership

Public 32(12.8) 19(8.0) 7(0.5) 3(0.3)

Private 60(23.3) 54 (22.8) 1,233(91.2) 987 (89.6)

Corporation 166 (64.3) 164 (69.2) 112(8.3) 111(10.1)
Teaching status

Teaching 120 (46.5) 112 (47.3) 1(0.1) 0(0.0)

Non-teaching 138(53.5) 125(52.7) 1,351(99.9) 1,101 (100.0)
Location

Urban 237(91.9) 218(92.0) 1,174.(86.8) 937(85.1)

Rural 21(8.1) 19(8.0) 178(13.2) 164 (14.9)
No. of bed 458.1+351.6 471.8+359.0 385+66.7 446+731
No. of doctor 1416+2256 150.1+233.0 36+46 42+49
No. of nurse 266.7+322.5 278.7+332.1 7.0+16.6 80+179

Values are presented as number (%) or mean + standard deviation.
DRG, diagnosis-related groups.
*Tertiary hospitals+general hospitals. "Hospitals+clinics.
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Figure 2. Trends in patient outcomes for large and small-hospitals before/after diagnosis-related groups mandatory implementation. (A) Length of
stay. (B) Total medical costs. (C) Spillover. (D) Readmission. L. hospitals, tertiary hospitals+general hospitals; S. hospitals, hospitals+clinics; Jan, January.

Table 2. The changes by DRG policy intervention period

— Length of stay (day) Total medical costs (Korean won) Spillover Readmissions
ariable
Large hospitals”  Small hospitals® Large hospitals' Small hospitals* Large hospitals”  Small hospitals®  Large hospitals”  Small hospitals®

Before DRGs (A) 54+40 44+33 1,629,601+839,875 1,116,835+406,459  249,183(27.1)  149,928(28.7) 37,147(4.0) 5,892 (1.1)
After DRGs (B) 42+25 50+26 1,871,181+836,893 1,483,353 +548,582 58,747(375)  43,535(206) 2,120(1.4) 1,209(0.6)
(BHA) S5 0.5%** 241 581%%* 366,519+452,015 10.4%** S 26%** -0.5%**
All costs were controlled by medical insurance fees, which are annually adjusted.
DRG, diagnosis-related groups.
*p<0.05. **p<0.01. ***p<0.001. Tertiary hospitals+general hospitals. ‘Hospitals+clinics.
Table 3. Regression model estimates for length of stay, total medical 7 = oA -go] skxe] YL, 8 Zol 2]
costs, spillover, and readmissions by diagnosis-related groups polic - = .

. yaed GrowSPOkS ) il A e 7] o] i I

intervention

Variable Large hospitals™ Small hospitals’
Length of stay 0.87(0.78-0.97) 0.91(0.91-0.92)
Total medical costs 1.22(1.14-1.30) 1.22(1.21-1.23)
Spillover 1.27(0.70-2.33) 1.18(1.16-1.20)
Readmissions 0.28(0.26-0.29) 0.59(0.56-0.63)

Values are presented adjusted odds ratios (95% confidence interval). Adjusted odds ra-
tios obtained from multiple regression analysis with all of the variables (age, sex, prin-
cipal diagnosis, Charson comorbidity index, hospital ownership, teaching status, loca-
tion, and no. of bed/doctor/nurse). All costs were controlled by medical insurance fees,
which are annually adjusted.

*Tertiary hospitals+general hospitals. "Hospitals+clinics.
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