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The Impact of Hospital Specialization on Length of Stay per Case and
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Background: Over the last few decades, because hospitals in South Korea also have undergone dramatic changes, Korean hospitals
traditionally have provided specialized health care services in the health care market. Inner Herfindahl-Hirschman Index (IHI) mea-
sures hospital caseloads based on patient proportions, independent of patient volumes. However, IHI that rely solely on patient pro-
portions might be problematic for larger hospitals that provide a high number of diagnosis categories, as the patient proportions in
each category are naturally relatively smaller in such hospitals. Therefore, recently developed novel measure, category medical spe-
cialization (CMS) is based on patient volumes as well as patient proportions.

Methods: We examine the distribution of hospital specialization score by hospital size and investigate association between each
hospital specialization and length of stay per case and hospital cost per case using Korean National Health Insurance Service-cohort
sample data from 2002 to 2013.

Results: Our results show that IHI show a decreasing trend according to the number of beds and hospital type but CMS show an in-
creasing trend according to the number of beds and hospital type. Further, inpatients admitted at hospitals with higher IHI and CMS
had a shorter length of stay per case (IHI: B=-0.104, p < 0.0001; CMS: B=-0.044, p=0.001) and inpatients admitted at hospitals with
higher IHI and CMS had a shorter hospital cost per case (IHI: B=-0.110, p=0.002; CMS: B=-0.118, p= < 0.0001).

Conclusion: This study may help hospital policymakers and hospital administrators to understand the effects of hospital specializa-
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tion strategy on hospital performance under recent changes in the Korean health care environment.

Keywords: Hospital specialization; Case-mix specialization indexes; Quality of care
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Figure 1. Hospital specialization trend according to (A) number of bed and (B) hospital type. IHI, inner Herfindahl-Hirschman Index; CMS, cate-

gory medical specialization.
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Table 2. General characteristics of study variables at baseline (2002)

Characteristic Total Length of stay per case pvalue Hospital cost per case pvalue
Type <0.0001 0.165

Tertiary hospital 44(7.9) 9.966+3.427 593,836+ 145,083

General hospital 173(31.2) 9.095+5.138 320,112+327,112

Hospital 338(60.9) 10.805+ 13.096 242,669+ 467,761
Organization type 0.277 0.126

Public 30(5.4) 10.634+7.754 161,490+ 266,901

Corporate 270(48.6) 10.769+10.779 329,769+ 323,237

Private 255(45.9) 9.558+10.865 273,129+513,038
Region 0499 0.382

Metropolitan 9%6(17.3) 9.627+7.296 365,375+ 343,626

Urban 165(29.7) 10.921+12.854 337,415+614,998

Rural 294(53.0) 9.993+10.269 247 554.+282,174
Bed 0.031 0.846

<99 131(23.6) 8.921+15.132 198,084+575,114

100-199 150 (27.0) 9.554+11.813 236,603+ 262,072

200-299 86 (15.5) 10.720+6.277 368,865+ 574,296

300-399 48(8.6) 12.379+7.302 248,624 + 247,965

400-499 21(3.8) 11.602+7.295 305,974+ 247,268

500-599 30(5.4) 13.193+10.448 336,459+ 279,377

600-699 24 (4.3) 11.298+5510 333,931+261,773

700-799 13(2.3) 9.850+5.626 354,710+ 183,857

800-899 11(2.0) 9.443+2.396 526,474+ 244,371

>900 41(7.4) 9.845+3613 573,136+ 198,476
Doctor 0.799 0.051

<49 458(82.5) 10.381+11.688 244,683 +434,156

50-99 22 (4.0) 8.693+2.793 356,067 + 288,650

100-149 24 (4.3) 9.829+3.465 497,910+ 227,364

150-199 12(22) 10.098+3.150 564,124 +181,830

200-249 10(1.8) 9.353+2.445 556,301 +243,919

250-299 7(1.3) 9.550+1.052 646,171 +69,825

>300 22 (4.0) 9.133+1.404 673.924+97,157
Computed tomography 0.604 0.028

No 115(20.7) 9918+15.333 121,879+283,683

Yes 440(79.3) 10.281+9.102 339,805+ 438,742
Magnetic resonance imaging 0493 <0.0001

No 272(49.0) 9.786+11.443 159,648+ 237,535

Yes 283(51.0) 10.609+9.894 424,403 +508,777
Positron emission tomography 0.986 0.259

No 465(83.8) 10.300+11.382 257,366 +435,814

Yes 90(16.2) 9.719+5.849 487,280+ 257,341
Total 555(100.0) 10.205+10.679 294,649+ 420,609
Values are presented as number (%) or mean + standard deviation.
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Table 3. Adjusted effect between hospital specialization and length of stay per case

Vortab) Inner Herfindahl-Hirschman Index Category medical specialization
arene Estimate 95% Cl pvalue Estimate 95% CI pvalue
Length of stay per case 0.104 -0.150 t0 -0.058 <0.0001 -0.044 -0.068t0-0.019 0.001
Type
Tertiary hospital 0214 -0.285t0-0.144 <0.0001 -0.197 -0.267 t0 -0.127 <0.0001
General hospital -0.260 -0.290 t0 -0.230 <0.0001 -0.247 -0.277t0-0.218 <0.0001
Hospital Ref Ref
Organization type
Public 0.188 0.143100.233 <0.0001 0.189 0.145100.234 <0.0001
Corporate 0.041 0.022 t0 0.061 <0.0001 0.043 0.02310 0.063 <0.0001
Private Ref Ref
Region
Metropolitan -0.020 -0.044 t0 0.005 0.120 -0.027 -0.051t0 -0.003 0.031
Urban 0.017 -0.002t0 0.036 0.084 0.014 -0.005t0 0.033 0.139
Rural Ref Ref
Bed
199 0822 -0910t0-0.733 <0.0001 -0.831 -0920t0-0.742 <0.0001
100-199 -0.506 05%t0-0.418 <0.0001 0513 -0.601t0-0.425 <0.0001
200-299 -0.308 -0.396 t0-0.220 <0.0001 0313 -0.401t0-0.225 <0.0001
300-399 0170 -0.259 t0 -0.082 0.000 0174 -0.262 t0 -0.085 0.000
400-499 0143 -0.236 t0-0.051 0.002 -0.143 -0.236t0-0.051 0.002
500-599 -0.085 -0.176 t0 0.006 0.066 -0.083 -0.174100.008 0.073
600-699 -0.059 -0.148100.030 0.194 -0.063 -0.152t0 0.025 0.161
700-799 -0.026 -0.123t00.071 0597 -0.022 -0.11910 0.074 0.649
800-899 0.002 -0.095t0 0.099 0.968 0.002 -0.095t00.099 0.968
>900 Ref Ref
Doctor
<49 0.348 0.240 to 0.456 <0.0001 0.332 0.223 10 0.440 <0.0001
50-99 0.141 0.034 0 0.248 0.010 0.129 0.022 t0 0.236 0.019
100-149 0.195 0.086 to 0.304 0.000 0.187 0.078 t0 0.296 0.001
150-199 0.141 0.035 to 0.246 0.009 0.130 0.025100.235 0.016
200-249 0.090 -0.018t00.197 0.102 0.083 -0.025t00.190 0.131
250-299 0.100 -0.002 to 0.202 0.055 0.099 -0.003t0 0.201 0.058
>300 Ref Ref
Computed tomography
No 0.024 -0.001t0 0.049 0.060 0.014 -0.010t0 0.038 0.257
Yes Ref Ref
Magnetic resonance imaging
No 0.018 -0.003t0 0.039 0.091 0.015 -0.006 to 0.036 0.162
Yes Ref Ref
Positron emission tomography
No 0.157 0.108 to 0.206 <0.0001 0.154 0.10510 0.203 <0.0001
Yes Ref Ref
Case-mix index 0014 0.012t0 0.016 <0.0001 0.013 0.011100.015 <0.0001
Year
2002 -0.0%5 -0.146 t0 -0.045 0.000 -0.096 -0.146 t0 -0.045 0.000
2003 0.002 -0.044100.048 0.935 0.003 -0.043t00.049 0.896
2004 0.035 -0.007 to 0.077 0.105 0.037 -0.005t0 0.080 0.085
2005 0.078 0.037t00.119 0.000 0.068 0.027100.110 0.001
2006 0.115 0.075100.155 <0.0001 0.106 0.065100.147 <0.0001
2007 0.105 0.066 to 0.145 <0.0001 0.096 0.056 t0 0.136 <0.0001
2008 0.157 0.118100.195 <0.0001 0.160 0.121100.198 <0.0001
2009 0.130 0.092 t0 0.168 <0.0001 0.120 0.081100.159 <0.0001
2010 0.130 0.092 t0 0.168 <0.0001 0134 0.096t00.171 <0.0001
2011 0.028 -0.012t00.069 0173 0.029 -0.012t00.070 0.168
2012 0.022 -0.01800.063 0.284 0.014 -0.027 t0 0.055 0.4%
2013 Ref Ref

Cl, confidence interval; Ref, reference.
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Table 4. Adjusted effect between hospital specialization and hospital cost per case

Inner Herfindahl-Hirschman Index

Category medical specialization

Estimate 95% CI pvalue Estimate 95% CI pvalue

Hospital cost per case 0.1 -0.180 0 -0.041 0.002 0.118 -0.156 t0 -0.080 <0.0001

Type
Tertiary hospital 0.135 -0.238t0-0.031 0.011 011 -0.213t0-0.008 0.035
General hospital -0.077 -0.121t0-0.032 0.001 -0.059 -0.103t0-0.015 0.008
Hospital Ref Ref

Organization type
Public 0.024 -0.044 10 0.091 0492 0.022 -0.04510 0.089 0.520
Corporate -0.106 -0.13510-0.077 <0.0001 -0.105 0.13410-0.076 <0.0001
Private Ref Ref

Region
Metropolitan 0.256 0.219100.292 <0.0001 0.248 0.212 10 0.284 <0.0001
Urban 0.118 0.090 t0 0.146 <0.0001 0.117 0.089t00.144 <0.0001
Rural Ref Ref

Bed
199 0124 -0.007 to 0.255 0.063 0.098 -0.033t00.229 0.141
100-199 0171 0.042 t0 0.300 0.010 0.148 0.019100.277 0.025
200-299 0.006 0.124100.135 0934 0.012 0.142t00.117 0.852
300-399 -0.071 -0.202t0 0.060 0.287 -0.082 021310 0.048 0.216
400-499 -0.049 -0.185t0 0.087 0479 -0.055 -0.190t0 0.081 0432
500-599 -0.054 -0.187 10 0.080 0429 -0.055 -0.189t00.078 0415
600-699 0.032 -0.098t00.163 0.627 0.022 -0.108t00.153 0.740
700-799 -0.056 -0.198 0 0.086 0.436 -0.053 -0.195t0 0.089 0.462
800-899 0.088 -0.054t00.230 0.222 0.087 -0.055t00.228 0.231
>900 Ref Ref

Doctor
<49 0674 -0.833t0-0.515 <0.0001 -0.708 -0.867 to -0.549 <0.0001
50-99 0484 -0.6411t0-0.327 <0.0001 -0.507 -0.664 to -0.350 <0.0001
100-149 -0.287 0446 t0-0.127 0.000 -0.306 -0.466 to -0.147 0.000
150-199 -0.168 0.322t0-0.014 0.033 -0.189 -0.343t0-0.034 0.017
200-249 -0.161 -0.319t0-0.002 0.047 0173 -0.331t0-0.015 0.032
250-299 -0.097 -0.247 10 0.052 0.203 -0.101 -0.250t0 0.049 0.187
>300 Ref Ref

Computed tomography
No -0.281 0.318t0-0.244 <0.0001 0278 0.31410-0.243 <0.0001
Yes Ref Ref

Magnetic resonance imaging
No -0.704 -0.736t0-0.673 <0.0001 0714 -0.745 10 -0.682 <0.0001
Yes Ref Ref

Positron emission tomography
No 0.125 -0.197 to -0.052 0.001 0132 -0.205 to -0.060 0.000
Yes Ref Ref

Case-mix index 003 -0.033t0-0.027 <0.0001 -0.028 -0.031t0-0.025 <0.0001

Year
2002 0327 -0.407 t0 -0.248 <0.0001 0329 -0.408t0-0.249 <0.0001
2003 0.197 -0.266t0-0.127 <0.0001 -0.196 -0.265t0-0.127 <0.0001
2004 0153 0216 t0-0.091 <0.0001 0150 -0213t0-0.088 <0.0001
2005 -0.090 -0.150t0 -0.029 0.004 0.119 -0.180t0 -0.058 0.000
2006 0.000 -0.059t0 0.059 0.990 -0.028 -0.088t0 0.032 0.360
2007 0.005 -0.053t0 0.063 0.867 -0.023 -0.082t00.035 0.437
2008 -0.005 -0.061 to 0.052 0.876 0.001 -0.055 to 0.057 0.978
2009 0.038 -0.018100.094 0.186 0.009 -0.047 t0 0.066 0.747
2010 0.067 0.011100.122 0.019 0.075 0.020t00.130 0.008
2011 0.033 -0.027t00.093 0.281 0.032 -0.0280 0.091 0.302
2012 0.041 -0.018100.101 0171 0.019 -0.040t0 0.079 0.522
2013 Ref Ref

Cl, confidence interval; Ref, reference.
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