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Multilevel Analysis of Factors Related to Cost and Length of Stay in Acute
Myocardial Infarction Patients with Coronary Stenting: Based on Korean
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Background: This study aims to analyze the cost and the length of stay (LOS) of acute myocardial infarction (AMI) patients with
coronary artery stenting according to the characteristics of individuals and institutions.

Methods: The data was collected from Korean National Health Insurance Service’s customized database in 2010 and 2015, Chi-square
test, t-test, analysis of variance, and multilevel analysis were performed.

Results: The intraclass correlation coefficients for cost were 7.02% in 2010, 5.61% in 2015 and for LOS were 3.17%, 1.40%,
respectively. The average costs were 9,067,000 won in 2010 and 9,889,000 won in 2015 (p<0.0001). However, the cost in 2015 was
lower than the cost applying increased fee. The costs increased in aged 50-59 years, 60-69 years, and aged =70 years versus in aged
under 49 years. The cost was higher in Charlson comorbidity index (CCI) 3 to 4 and =5 than in CCl 0. The costs were lower in male,
medical aid recipients, metropolises, and local hospitals in other regions in 2010. LOS decreased from 8.1 days in 2010 to 7.4 days in
2015. It decreased in male, high income group, and the group of admission via emergency room. However, it increased in higher ages
and medical aid recipients, and it also increased when CCl rose. The Internal Herfindahl Index was related to LOS in 2010.
Conclusion: The variation of hospital level was small compared to the patient level. Therefore, it is important to implement applicable
policies at the patient level in order to reduce cost and LOS of AMI patients.
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Figure 1. Research model.
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Table 1. General characteristics of the study subjects

. Year 2
Characteristic 2010 (13703) 2015 (n<5,450) Xx/tvalue pvalue
Sex 4810 0028
Women 925 (24.98) 1,253 (22.99)
Men 2,778 (75.02) 4,197 (77.01)
Age (yr) 14.423  0.002
<49 724 (19.55) 905 (16.61)
50-59 939 (25.36) 1,473 (27.03)
60-69 878 (23.71) 1,286 (23.60)
>70 1,162 (31.38) 1,786 (32.77)
Medical insurance type 2.014 0.156
National health insurance 3,439 (93.48) 5,133 (94.2)
Medical aid 240 (6.52) 316 (5.8)
Income level 6.671 0.083
Low 1,031 (27.84) 1,458 (26.75)
Mid low 633 (17.09) 1,036 (19.01)
Mid high 842 (22.74) 1,179 (21.63)
High 1197 (32.33) 1,777 (3261)
Admission pathway 1.460 0.227
Qutpatient department 451 (12.19) 619 (11.36)
Emergency room 37249 (87.81) 4,829 (88.64)
Charlson comorbidity index 424505  <0.0001
0 1,044 (28.21) 769 (14.11)
<2 1,309 (35.37) 1,675 (30.73)
<4 867 (23.43) 1,669 (30.62)
>b 481 (13.00) 1,337 (24.53)
Hospital type 244991 <0.0001
Hospital 251 (6.78) 47 (0.86)
General hospital 3452 (93.22) 5403 (99.14)
Ownership 11238 0.001
Public 671 (18.12) 843 (15.47)
Private 3032 (81.88) 4,607 (84.53)
No. of beds 253273 <0.0001
<499 900 (24.30) 1,288 (23.63)
500-699 1,007 (27.19) 1,676 (30.75)
700-899 1,592 (42.99) 1,705 (31.28)
>900 204 (5.51) 781 (14.33)
No. of doctors/100 beds 39.90+16.70 39.58+16.59 0900 0369
No. of nurses/100 beds 60.43+20.33 81.5142469  -44.140 <0.0001
Location 3.874 0.144
Seoul 666 (17.99) 897 (16.46)
Metropolitan area 1,250 (33.76) 1,900 (34.86)
Other 1,787 (48.26) 2,653 (48.68)
Internal Herfindahl Index 14111 0.003
1st quartile 931 (25.14) 1,301 (23.87)
2nd quartile 989 (26.71) 1,360 (24.95)
3rd quartile 849 (2293) 1,432 (26.28)
4th quartile 934 (2522) 1,357 (24.90)
Cost (1,000 won) 9067+4,373°  9889:6208  -7.430  <0.0001
Length of stay (day) 8.09+7.23 7.43+6.68 4430 <0.0001

Values are presented as number (%) or meansstandard deviation.
“The cost that was not reflected the average increase of fee (11.23%) for the period (the
average increase of fee reflected cost 10,085 won).
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Table 2. Cost by independent variables (unit: 1,000 won)

Year
Variable 2010 2015
Cost tvalue/F pvalue Cost tvalue/F pvalue
Sex 500 <0.0001 1.31 0.191
\Women 9,734+4,843 10,0905,997
Men 8,845+4,183 9,829+6,269
Age (yr) 2498 <0.0001 15.25 <0.0001
<49 8,023+2,961° 9,07645,022°
50-59 8,880+4,040° 9,587+6,026°
60-69 9,204:4,864° 9,768+6,577°
>70 9,765+4,822° 10,6376,544°
Medical insurance type 0.21 0.837 0.24 0.808
National health insurance 9,076+4,436 9,89116,298
Medical aid 9,027+3,529 9,826+4,266
Income level 0.72 0.538 0.86 0.459
Low 9,225+4,628 10,0905,959
Mid low 8,998+3,888 9,727+5)512
Mid high 8,946+4,368 9,780+6,222
High 9,0531+4,3%5 9,890+6,759
Admission pathway 1.60 0.110 -1.68 0.093
QOutpatient department 9,43815,428 9,55315,129
Emergency room 9,013+4,199 9,93246,334
Charlson comorbidity index 45.92 <0.0001 19.39 <0.0001
0 8,105+2,939° 9,11245,889°
<2 8,955+4,132" 9,335+5,620°
<4 9,437+4,727° 10,043+6,025"
>5 10,799:6,049° 10,837+7,121°
Hospital type 1.28 0.200 -4.30 <0.0001
Hospital 9,47145,220 8,195+2,659
General hospital 9,038+4,305 9,903+6,228
Ownership -2.31 0.021 073 0.467
Public 8,741+3,954 9,76545,146
Private 9,139+4,458 9,91146,384
No. of beds 250 0.057 13.67 <0.0001
<499 8,761+4,042 9,295+4,640°
500699 9,056+3,881 9,70045,327*
700-899 9,273+4,843 9,996+6,449
>900 9,067+4,508 11,0418,940°
No. of doctors/100 beds’ 13,418 (4,299.782) 312 0.002 34,666 (5,048.844) 6.87 <0.0001
No. of nurses/100 beds 14,940 (3,629.347) 412 <0.0001 24,095 (3,397.768) 7.09 <0.0001
Location 15.64 <0.0001 19.20 <0.0001
Seoul 9,92146,006° 11,010+8,972°
Metropolitan area 8,850+3,786° 9,86045,690°
Other 8,901+3981° 9,53045,316°
Internal Herfindahl Index 1.01 0.386 2.92 0.033
Ist quartile 9,025+4,391 9,605+5,645°
2nd quartile 9,091+4,168 9,690+5,261°
3rd quartile 9,26145,054 10,223+7,392°
4th quartile 8,908+3,873 10,007+6,219°

Values are presented as meanzstandard deviation or estimated (standard error), unless otherwise stated. Superscripts (a, b, c) refer to the species from which the relevant variable
is significantly different.
“Result of regression (estimated, standard error), post-hoc test by Scheffe's test.
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Table 3. LOS by independent variables (unit: day)

Year
Variable 2010 2015
LOS tvalue/F pvalue LOS tvalue/F pvalue
Sex 6.25 <0.0001 6.14 <0.0001
\Women 9.56+8.77 8.64+8.46
Men 7.60+6.56 7.07+6.00
Age (yr) 2149 <0.0001 40.53 <0.0001
<49 6.7745.34° 6.22+3.85°
50-59 7614693 6.7245.20°"
60-69 8.04+6.86" 7.2546.74°
>70 9.35+8.46° 8.76+8.41°
Medical insurance type -3.61 0.0004 -3.06 0.002
National health insurance 7.94+6.93 7.35+6.59
Medical aid 10.42+10.51 8.81+7.97
Income level 34 0.017 464 0.003
Low 8.67+8.56° 7.94+7.09°
Mid low 7.9246.54°" 7.0145.27°
Mid high 7.66:6.50° 7.2246.66%°
High 7.99:6.78° 7.39+7.06°°
Admission pathway 1.60 0.110 2.66 0.008
Qutpatient department 9.61+10.68 8.22+8.06
Emergency room 71.87+6.57 7.33+6.48
Charlson comorbidity index 7852 <0.0001 83.34 <0.0001
0 6.36+4.02° 5.60+3.60°
<2 7.54+6.45" 6.51+5.24"
<4 8.80+7.56° 7.4146.13°
>5 12.07+11.27° 9,6619.24°
Hospital type 0.21 0.831 -3.03 0.004
Hospital 8.2149.36 6.17+2.80
General hospital 8.08+7.05 7444671
Ownership -1.18 0.238 042 0.676
Public 7.8116.81 7.34+6.37
Private 8.15+7.32 7.44+6.74
No. of beds 250 0.057 191 0.125
<499 8.48+8.27 7.74+6.24
500699 8.06+6.15 7.38+6.66
700-899 8.09+7.35 7.18+6.19
>900 7.3246.76 7.58+8.27
No. of doctors/100 beds” -0.002 (0.0003) 3237 <0.0001 -0.0012 (0.0003) 16.73 <0.0001
No. of nurses/100 beds 0.0003 (0.0003) 1.16 0.282 -0.0004 (0.0002) 473 0.0296
Location 068 0,508 0.29 0.747
Seoul 8.18+7.98 7.32+7.79
Metropolitan area 8.24+6.76 7.5146.19
Other 7.95+7.25 7.40+6.62
Internal Herfindahl Index 0.94 0422 2.86 0.036
Ist quartile 8.25+7 51 7.29+6.15°
2nd quartile 8.31+7.31 7.095.72°
3rd quartile 7.88+7.70 7.79:8.24°
4th quartile 7.89+6.37 7.52+6.20°

Values are presented as meanzstandard deviation or estimated (standard error), unless otherwise stated. Superscripts (a, b, c, d) refer to the species from which the relevant variable
is significantly different.

LOS, length of stay.

“Result of Poisson regression (estimated, standard error), post-hoc test by Scheffe’s test.
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