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Background: This study aims to analyze the effects of insurance types on the medical service uses for heart failure inpatients using
propensity score matching (PSM).

Methods: 2014 National inpatient sample based on health insurance claims data was used in the analysis. PSM was applied to con-
trol factors influencing the service uses except insurance types. Negative binomial regression was used after PSM to analyze factors
that had influences on the service uses among inpatients. Subjects were divided by health insurance type, national health insurance
(NHI) and medical aid (MA). Total charges and length of stay were used to represent the medical service uses. Covariance variables in
PSM consist of sociodemographic characteristics (gender, age, Elixhauser comorbidity index) and hospital characteristics (hospital
types, number of beds, location, number of doctors per 50 beds). These variables were also used as independent variables in nega-
tive binomial regression.

Results: After the PSM, length of stay showed statistically significant difference on medical uses between insurance types. Negative
binomial regression provided that insurance types, Elixhauser comorbidity index, and number of doctors per 50 beds were signifi-
cant on the length of stay.

Conclusion: This study provided that the service uses, especially length of stay, were differed by insurance types. Health policy mak-
ers will be required to prepare interventions to narrow the gap of the service uses between NHI and MA.
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Table 1. General characteristics of study variables by insurance types

Insurance types
Characteristic National health Medical aid x/t-value
insurance (N=2,336) (N=401)
Gender 26.78**
Male 907(90.0) 101(10.0)
Female 1429 (82.6) 300(17.4)
Age (yr) 79.15+7.11 80.58+7.63 -3.49**
Hospital type 20.86**
Tertiary hospital 836(89.7) 96(10.3)
General hospital 1,500(83.1) 305(16.9)
No. of beds 32.49**
100 < beds <400 594 (80.6) 143 (19.4)
400<beds <700 658 (83.5) 130(16.5)
700<beds< 1,000 721(8838) 91(11.2)
1,000< beds 363(90.8) 37(9.3)
Location 11.93*
Seoul 575(89.6) 67(10.4)
Metropolitan city 607 (84.2) 114(15.8)
Province 1,154 (84.0) 220(16.0)
No. of doctors per 50 beds 15.08+847 12.25+7.99 6.22**
Elixhauser comorbidity index 394+184 405+1.76 -1.14
Length of stay (day) 9.41+756 10.75+8.14 -3.25**
Total charge 2,486,478+3,130,181 2,298,678+ 2,350,551 14

Values are presented as number (%) or mean + standard deviation.
*p<0.05. **p<0.01.
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Figure 2. Comparison of propensity score distribution before and after propensity score matching. (A) Unmatched treated. (B) Matched treated.
(C) Unmatched control. (D) Matched control.
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Table 2. General characteristics of study variables after propensity score matching

- Insurance type
Characteristic : : = 1/t-value
National health insurance (N=401) Medical aid (N=401)
Gender 0.03
Male 98(49.2) 101 (50.8)
Female 303(50.2) 300(49.8)
Age (yr) 80.59+7.21 80.58+7.63 0.02
Hospital type 0.06
Tertiary hospital 100(51.0) 96 (49.0)
General hospital 301(49.7) 305(50.3)
No. of beds 528
100 < beds <400 154 (51.9) 143 (48.1)
400<beds <700 112 (46.3) 130(53.7)
700 <beds< 1,000 109 (54.5) 91 (45.5)
1,000< beds 26(41.3) 37(587)
Location 434
Seoul 78(53.8) 67 (46.2)
Metropolitan city 89(43.8) 114(56.2)
Province 234(51.5) 220(485)
No. of doctors per 50 beds 12.45+7.69 12.25+7.99 0.35
Elixhauser comorbidity index 401+1.68 4.05+1.76 039
Length of stay (day) 8.91+6.02 10.75+8.14 -3.60**
Total charge 2,176,822 +2,314,766 2,298,678+ 2,350,551 073

Values are presented as number (%) or mean + standard deviation.

**p<001.

Table 3. Regression coefficients from negative binomial regression

analysis
) Length of stay
Variable Category :
B Wald chi-square
Gender Female Reference
Male -0.026 0.24
Age (yr) 0.004 1.54
Hospital type General hospital Reference
Tertiary hospital 0.2 363
No. of beds 1,000< beds Reference
700<beds< 1,000 -0.071 0.49
400<beds<700 -0.062 0.23
100 <beds<400 -0.005 0
Location Province Reference
Metropolitan city 0.08 1.94
Seoul 0.026 0.13
Elixhauser comorbidity index 0.094 47 05*
No. of doctors per 50 beds 0.021 15.05%
Insurance type National health insurance Reference
Medical aid 0.181 15.39*
*p<0.01.
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