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Factors Affecting the Outcome Indicators in Patients with Stroke

Sun Hee Kim', Hae Jong Lee?

'Department of Medical Care and Hospital Administration, Hallym Polytechnic University, Chuncheon; Department of Health Administration, Yonsei

University College of Health Sciences, Wonju, Korea

Background: The purpose of this study is comparison of the results between regression and multi-level analysis to find out factors
influencing outcome indicators (in-hospital death, length of stay, and medical charges) of stroke patients.

Methods: By using patient sample data of Health Insurance Review & Assessment Service, patients admitted with stroke were se-
lected as survey target and 15,864 patients and 762 hospitals were surveyed.

Results: For the results of existing regression analysis and multi-level analysis, models were assessed through model suitability index
value and as a result, the value of results of multi-level analysis decreased compared to the results of regression, showing it is a bet-

ter model.

Conclusion: Factors influencing in-hospital death of stroke patients were analyzed and as a result, intra-class correlation (ICC) was
13.6%. In factors influencing length of stay, ICC was 11.4%, and medical charges, ICC was 17.7%. It was found that factors influenc-
ing the outcome indicators of stroke patients may vary in every hospital. This study could carry out more accurate analysis than ex-
isting research findings through analysis of reflecting structure at patient level and hospital level factors and analysis on random ef-

fect.
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A Zxpe] EAJS A HH FAl= 8,0398(50.67%), A= 7,825 Table 1. General characteristics of patients and hospitals
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ol9lom], SR QJUT B Ao 52.60% 8,2955]9) 080 514812245
\:]— >80 2,729(17.20)
’ Medical insurance type National health insurance 13,596 (85.70)
tg%% 71%0 2 EAL Wi 0|7 7|3 o] ulet Al Medicaid 2232(14.07)
447H(5 77%), Z3FH 2 26471/(34.65%), 1 2-2- 388711(50.92%), Others 36(023)
N o L Type of stroke Ischemic 12,671(79.87)
—111] [958 6671(8.66%) ATt WAl 10084} m]Rto] 6571 Hemorrhagic 3,193(20.13)
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e} ]Jol o o] Ho 2~ o
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Table 2. Comparison of the result between logistic regression and multi-level logistic analysis (in-hospital death)

_ Logistic regression Multi-level analysis
Variable
0Odds ratio SE 0dds ratio SE
Fixed effect
Intercept 0.0037*** 0.3271 0.0037*** 0.4001
Level 1
Age 1.0281%** 0.0030 1.0273*** 0.0030
Gender (female) 0.8936 0.0738 0.8398 0.0753
Medical insurance type
National health insurance Reference Reference
Medicaid 1.2659% 0.1011 1.2462* 0.1036
Others 1.1256 0.7907 1.1263 0.8211
Type of stroke
Ischemic Reference Reference
Hemorrhagic 2.0348*** 0.0812 2.0625*** 0.0834
Elixhauser comorbidity index 1.0868*** 0.0174 1.1021%** 0.0193
Surgery 2.8725%** 0.0815 2.9515%** 0.0838
Intensive care unit 55806 ** 0.0916 5.9085%** 0.0963
Admission source
Emergency room Reference Reference
Outpatient department 0.7846™* 0.0817 0.7417** 0.0925
Level 2
Hospital type
Tertiary hospital Reference Reference
General hospital 09189 01241 09133 0.1890
Hospital 1.3925 0.2028 1.3800 0.2650
Long-term care hospital 09278 0.4945 0.9264 05330
No. of beds
>700 Reference Reference
>100 1.1433 04414 1141 04788
100-300 0.8237 0.1795 0.8187 0.2305
300-500 0.8205 0.1515 0.8101 0.2059
500-700 0.9347 0.114 0.9377 0.1652
No. of doctors per 100 beds 0.9978 0.0054 0.9974 0.0077
No. of nurses per 100 beds 0.9942 0.0035 0.9926 0.0048
Patient volume 0.6748*** 0.1074 0.9960% 0.0016
Region
Urban Reference Reference
Rural 1.0157 0.0768 1.0361 0.1037
Random effect
Variance of the intercept at the hospital level 0.4853***1 0.0720°
2logl 5,702.77 5,674.99
Akaike Information Criterion 5,744.77 5,718.99
SE, standard error.
*p<0.05. **p<0.01. ***p<0.001. Variance component. *SE.
ICCE AlAFHH 0.5199/(0.5199+71%/3) = 0.136 2 2 13.6%° |t} Wt 4= Ql9jck
A W Aol FaFe = aglollA T 24N 13.6%7F At HRAREE L}EM = AICE X35 B7IRE Aif, 22| AE 3]
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Table 3. Comparison of the result between poisson regression and multi-level poisson analysis (length of stay)

) Poisson regression Multi-level analysis
Variable
Estimate SE Estimate SE
Fixed effect
Intercept 2.3493*** 0.0189 2.3560%** 0.1447
Level 1
Age -0.0010%** 0.0002 -0.0015%** 0.0002
Gender (female) 0.0073 0.0044 0.0140** 0.0045
Medical insurance type
National health insurance Reference Reference
Medicaid 0.1087*** 0.0059 0.0846™** 0.0063
Others 0.1023* 0.0417 0.1421** 0.0444
Type of stroke
Ischemic Reference Reference
Hemorrhagic 0.1007*** 0.0055 0.1112%* 0.0058
Elixhauser comorbidity index 0.1116™** 0.0011 0.1415%** 0.0012
Surgery 0.3545*** 0.0053 0.3423*** 0.0056
Intensive care unit 0.1769*** 0.0054 0.1760%** 0.0059
Admission source
Emergency room Reference Reference
Outpatient department 0.0354*** 0.0047 0.0223*** 0.0058
Level 2
Hospital type
Tertiary hospital Reference Reference
General hospital -0.0035 0.0078 -0.0068 0.1001
Hospital 0.0272* 0.012 -0.1043 0.1133
Long-term care hospital 0.3560*** 0.0193 0.4168** 0.1265
No. of beds
>700 Reference Reference
<100 0.0038 0.026 -0.0182 0.1132
100-300 0.0371*** 0.0105 0.0347 0.0966
300-500 0.0264** 0.0093 0.0445 0.095
500-700 0.0051 0.007 -0.0007 0.0851
No. of doctors per 100 beds -0.0037*** 0.0003 -0.0067* 0.0034
No. of nurses per 100 beds 0.0010%** 0.0002 -0.0005 0.0016
Patient volume -0.0013*** 0.0001 -0.0004 0.0008
Region
Urban Reference Reference
Rural -0.0496*** 0.0046 -0.0474 0.0319
Random effect
Variance of the intercept at the hospital level 0.3796**** 00125
2logL 178,537.00 167,479.40
Akaike Information Criterion 178,579.00 167,523.40

SE, standard error.

*p<0.05. **p<0.01. ***p<0.001. Variance component. *SE.

5-2J8}0d(p < 0.001) TH4= 2
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Table 4. Comparison of the result between linear regression and multi-level linear analysis (medical charges)

. Linear regression Multi-level analysis
Variable
Estimate SE Estimate SE
Fixed effect
Intercept 14.1365*** 0.0448 14.0492*** 0.0935
Level 1
Age -0.0007 0.0004 -0.0006 0.0004
Gender (female) -0.0232* 0.0105 -0.0227* 0.0102
Medical insurance type
National health insurance Reference Reference
Medicaid -0.0697*** 0.0150 -0.0612%** 0.0148
Others 0.0250 0.1075 0.1709 0.1065
Type of stroke
Ischemic Reference Reference
Hemorrhagic -0.0140 0.0142 00115 0.0139
Elixhauser comorbidity index 0.1128*** 0.0029 0.1335%** 0.0031
Surgery 0.6438*** 0.0140 0.6258*** 0.0137
Intensive care unit 0.4697*** 0.0138 0.4575%** 0.0140
Admission source
Emergency room Reference Reference
QOutpatient department 0.0054 0.0112 0.0078 0.0126
Level 2
Hospital type
Tertiary hospital Reference Reference
General hospital -0.0723%** 0.0186 -0.0675 0.0574
Hospital -0.2075*** 0.0289 0.1918** 0.0688
Long-term care hospital -0.0821 0.0517 0.0189 0.0874
No. of beds
>700 Reference Reference
<100 -0.3966*** 0.0614 -0.3206*** 0.0878
100-300 -0.1301%** 0.0255 -0.1332¢ 0.0592
300-500 0.0172 0.0225 0.0277 0.0569
500-700 0.0452** 0.0169 0.0090 0.0491
No. of doctors per 100 beds 0.0030*** 0.0008 0.0021 0.0021
No. of nurses per 100 beds 0.0023*** 0.0005 0.0037** 0.0012
Patient volume -0.0004** 0.0001 -0.0002 0.0005
Region
Urban Reference Reference
Rural -0.0450%** 0.0111 -0.0693** 0.0237
Random effect
Variance of the intercept at the hospital level 0.0404***1 0.0042¢
Variance of the intercept at the patient level 0.3789**"" 0.0044*
2log L 30,796.6 30,0533
Akaike Information Criterion 30,8406 30,099.3
SE, standard error.
*p<0.05. **p<0.01. ***p<0.001. Variance component. *SE.
WG R AR 2 fofolgieh iAo ATk AINY Tk F RS vlas)
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