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Effects of Structural Complexity and Technical Proficiency on the Treatment
Outcome of the Clinical Departments in General Hospitals

Kyung Il Youn

Department of Medical Humanities, School of Medicine, Keimyung University, Daegu, Korea

Objectives: The purpose of this study is to analyze the effects of structural complexity and technical proficiency on treatment outcome of the clinical

departments in general hospitals and to verify the conceptual independency of the two variables. Methods: Discharge summary data of 4,528 cerebro-

vascular diseases patients who underwent surgery during a month period between 2008 and 2011 were analyzed. The analytic model included the inde-

pendent variables such as surgery volume and number of disease diagnosis in a neurosurgery department. The dependent variables were length of stay

and mortality rate. Hierarchical logistic regression and poisson regression model were applied to test the hypothesis. Results: Results showed a high

level of complexity departments have a low length of stay and mortality. Also, a high level technical proficiency had a significant negative relationship

with the length of stay and mortality rate. In addition, a conceptual independency between the two variables was verified. Conclusions: The studies

that intend to analyze surgery volume and mortality rate relationship should consider structural complexity as well as technical proficiency for more rig-

orous study design.
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Table 1. Definition of variables

Variables Definition

Gender 1: Male 2:Female

Age (y) 1:0-14 2:15-44 3:45-64 4: 265
Insurance type 1: National Health Insurance (NHI) 2: Medical Aid Program (MAP)
Hospital located in the patient residence area 1:Yes 2:No

Referred 1: Direct visit 2: Referred

Admission route 1: Outpatient 2: Emergency room (ER)

Discharge mode 1: Normal 2:Transfer

Severity 0:CClo 1:CdN 2:CCl2

Hospital location 1: Seoul 2: Great city area 3:Urban area

Ownership 1: Public 2: Private

Length of stay (day) 1:0-7 2:8-12 3:13-19 4:20-32 5:33-179
Surgery volume level Level 1:1-10 cases  Level 2: 11-20 cases Level 3:21 cases or over
Prescription diversity level Level 1: 1-41 Level 2: 42-60 Level 3:61 or over

Treatment outcome 1: Survival 2:In hospital death

CCl, Charlson comorbidity index.

Table 2. General characteristics of sample patients

Variables Description n %
Gender Male 2,136 47.2
Female 2,392 52.8
Age (y) 0-14 87 1.9
15-44 624 138
45-64 2,148 474
>65 1,669 36.9
Insurance type National Health Insurance (NHI) 4,205 929
Medical Aid Program (MAP) 323 7.1
Hospital located in the patient residence area Yes 3,484 76.9
No 1,044 23.1
Referred Direct visit 3,316 73.2
Referred 1,212 26.8
Admission route Outpatient 1,688 373
Emergency room (ER) 2,840 62.7
Discharge mode Normal 4,053 89.5
Transfer 475 10.5
Severity cdo 3,178 70.2
Ccl1 1,251 276
ccal2 99 2.2
Hospital location Seoul 1,390 30.7
Great city area 1,307 289
Urban area 1,831 404
Ownership Public 802 17.7
Private 3,726 823
Length of stay (day) 0-7 1,074 23.7
8-12 809 179
13-19 843 18.6
20-32 917 203
33-179 885 19.5
Surgery volume level Level 1 1,488 329
Level 2 1,707 37.7
Level 3 1,333 294
Prescription diversity level Level 1 1,462 323
Level 2 1,496 33.0
Level 3 1,570 347
Treatment outcome In hospital death 473 104
Survival 4,055 89.6

CCl, Charlson comorbidity index.
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Table 3. Spearman correlation between major study variables

Prescription diversity level
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Treatment outcome
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*p <0.01.
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Table 4. Results of poison regression analysis on the factors affecting in length of stay

Model 1 Model 2 Model 3
Variables 95% Cl 95%Cl 95% Cl
Exp (B) Exp (B) Exp (B)
Upper Lower Upper Lower Upper Lower
Gender Male 1.00 1.00 1.00
Female 1.06** 1.05 1.08 1.07** 1.06 1.08 1.07** 1.06 1.08
Age (y) 0-14 1.00 1.00 1.00
15-44 1.12%* 1.05 1.19 1.17%* 1.10 1.25 1.14%* 1.07 1.21
45-64 1.13%* 1.06 1.20 1.18** 1.11 1.26 1.15%* 1.08 1.22
>65 1.08** 1.02 1.15 1.14%* 1.07 1.21 1.10%* 1.04 117
Insurance type NHI 1.00 1.00 1.00
MAP 1.23%* 1.20 1.25 1.22%* 1.19 1.24 1.21%* 1.19 1.24
Hospital located in the Yes 1.00 1.00 1.00
patient residencearea  No 1.04** 1.02 1.05 1.02* 1.00 1.03 1.01 1.00 1.03
Referred Direct visit 1.00 1.00 1.00
Referred 1.04** 1.03 1.05 1.02%* 1.01 1.04 1.03 1.02 1.04
Admission route Outpatient 1.00 1.00 1.00
ER 1.74%* 1.72 1.77 1.72%* 1.69 1.74 1.71 1.68 1.73
Discharge mode Normal 1.00 1.00 1.00
Transfer 1.46%* 143 148 1.43%* 141 145 144 141 146
Severity cco 1.00 1.00 1.00
Ccln 1.18%* 1.16 1.19 1.18%* 1.16 1.19 117 1.16 1.19
cd2 1.35%* 1.30 140 1.37%* 1.32 142 1.37 1.32 142
Hospital location Seoul 1.00 1.00 1.00
Great city area 1.02% 1.00 1.03 1.01 1.00 1.03 1.02 1.00 1.03
Urban area 0.89** 0.88 0.90 0.92 0.90 093 0.91** 0.89 0.92
Ownership Public 1.00 1.00 1.00
Private 1.03** 1.01 1.04 1.03** 1.01 1.04 1.03** 1.01 1.04
Prescription diversity level Level 1 1.00 1.00
Level 2 0.93** 0.91 0.94 0.97** 0.96 0.99
Level 3 0.64** 0.63 0.65 0.86** 0.84 0.88
Surgery volume level Level 1 1.00 1.00
Level 2 0.82* 0.81 0.83 0.84** 0.83 0.86
Level 3 0.57* 0.56 0.58 0.64** 0.62 0.66
likelihood Chi-square 17,939.18 19,131.54 19,320.73
Pearson Chi-square 94,116.14 92,378.86 91,877.59

Cl, confidence interval; NHI, National Health Insurance; MAP, Medical Aid Program; ER, emergency room; CCl, Charlson comorbidity index.
*p<0.05,**p <0.01.
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Table 5. Results of logistic regression analysis on the factors affecting in hospital mortality

Model 1 Model 2 Model 3
Variables
B SE. Exp(® B SE.  Exp(®) B SE.  ExpP)

Gender Male

Female -0.28** 0.10 0.76 -0.29* 0.11 0.75 -0.29 0.1 0.75
Age (y) 0-14

15-44 0.33 0.77 1.39 0.34 0.77 141 0.35 0.77 142

45-64 0.47 0.76 1.60 0.49 0.76 1.63 0.50 0.76 1.65

265 0.63 0.76 1.88 0.66 0.76 1.93 0.67 0.76 1.96
Insurance type NHI

MAP 0.32 0.18 137 0.32 0.18 137 0.30 0.18 135
Hospital located in the Yes

patient residence area No 0.33** 0.12 1.39 0.31** 0.12 1.36 0.31** 0.12 136

Referred Direct visit

Referred 0.12 0.11 1.13 0.11 0.11 1.12 0.13 0.12 113
Admission route Outpatient

ER 242 0.21 11.28 2.38 0.21 10.81 240 0.21 10.94
Discharge mode Normal

Transfer -4.75 1.00 0.01 -4.76 1.00 0.01 -4.79 1.00 0.01
Severity cdo

cal 0.76** 0.11 213 0.77%* 0.11 215 0.77** 0.11 215

cd2 0.30 0.33 1.34 0.30 033 1.36 0.34 0.33 1.40
Hospital location Seoul

Great city area 0.32* 0.14 1.38 0.28* 0.14 132 0.30% 0.14 136

Urban area 0.08 0.13 1.08 0.08 0.13 1.09 0.11 0.13 1.11
Ownership Public

Private 0.16 0.15 117 0.14 0.15 1.15 0.16 0.15 1.17
Prescription diversity level Level 1

Level 2 -0.28* 0.12 0.76 -0.26* 0.13 0.77

Level 3 -0.27* 0.14 0.77 0.16 0.19 1.18
Surgery volume level Level 1

Level 2 -0.09 0.12 0.92 -0.06 0.13 0.94

Level 3 -047%* 0.15 0.63 -0.68** 0.21 0.51
Model Chi-square 529.11(0.001) 533.93(0.001) 541.57 (0.001)
-2 log likelihood 2,502.62 2,497.81 2,490.16
Nagelkerke R square 0.23 0.23 0.23

SE, standard error; NHI, National Health Insurance; MAP, Medical Aid Program; ER, emergency room; CCl, Charlson comorbidity index.
*p <0.05, **p <0.01.
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