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Abstract 

The purpose of this study is to examine the correlation between the length of stay, use of ICU 

and discharge results of injured inpatients, and to examine the statistical method that predicts 

injury characteristics when applying three characteristics to injured inpatients. The data used 

in the data analysis were 3,773cases from January 1, 2015 to December 31, 2015. Statistical 

analysis was Weka ver 3.6 open source software widely used in data mining to perform LOS 

prediction work was used. The results of the study showed that LOS was best predicted by LR 

method in the total dataset of injured inpatients, and that the results of discharge and ICU were 

highly predicted by DT method. In addition, the results of LOS prediction by injury foreigners 

showed that DT had excellent predictive power in TA and Burn, and DT and BN method had 

high predictive power in fall. This shows that DT is the best predictor of the independent 

variables related to injury when LOS, Results, and ICU are the dependent variables of the 

injured inpatients. In conclusion, applying the quality improvement program for trauma 

patients can lead to considerable cost reduction, so the treatment process to reduce LOS and 

complications is very important. 
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1. Introduction 

The average life expectancy has increased due to the development of medical technology, but 

the aspect and cause of damage are diversified due to accelerated industrialization and 

urbanization. Due to damage, 5 million people die worldwide every year, accounting for 9% of 

total deaths [8]. In Korea, the death toll from damage was 64.7 per 100,000 populations, the 

highest among OECD member countries [4], and damage is an important factor that threatens 

the safety and health of the whole nation. Damage is affected by the patient's hospitalization 

period according to the patient's condition at the time of hospitalization [6], and the cost of 

hospitalization is affected by the patient's disease characteristics, hospitalization period, clinical 

characteristics, and patient's personal characteristics. Especially, the hospitalization period 

according to the disease is most affected [1][2][3][6]. The average length of stay is higher when 

other diagnosis is accompanied than when only the main diagnosis [5]. Medical institutions are 

very interested in managing the period of hospitalization, and if there are many long-term 

patients, the national medical resources are efficiently used. In addition, each hospital leads to 

a decrease in profitability [7]. Therefore, this study aims to examine the correlation between 

the lengths of hospitalization of injured inpatients, whether they use intensive care unit, and the 
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outcome of discharge, and what statistical methods predict damage characteristics when 

applying three characteristics to injured inpatients. 

 

2. Method 
 

2.1. Date 

The damage data used in this study were collected from three general hospitals in Seoul and 

Gyeonggi-do. The total data was 4,047 cases, and the data were collected from January 1, 2015 

to December 31, 2015. After removing the number of missing data, the final 3,773 cases were 

used for analysis. 

 

2.2. Research architecture  

Before building the model, each prediction model was created to create a data set, and the 

data set was preprocessed to select the variables to be used in each prediction model. Then, a 

prediction model was constructed using three statistical analysis techniques: Decision Tree 

(DT), Logistic Regression Analysis (LR), and Bayesian Network (BN). In addition, based on 

the results obtained by five-fold cross-verification, three statistical techniques were compared 

and analyzed to find the most appropriate statistical analysis technique to predict each injury 

(traffic accident, burn, fall) LOS (Length of stay, number of days of funding). Table 1 is a 20 

basic characteristics used in each prediction, and it is a variable list applicable to LOS, Result, 

ICU. The data set was determined by basic characteristics with 18 LOS, 19 Results and 17 

ICUs. 

Table 1. Original features used for each prediction task  

Features Description LOS Result ICU 

Admission_Channel Patient’s admission channel √ √ √ 

Admission_Month Month a patient entered a hospital √ √ √ 

Age Patient’s age in number √ √ √ 

BMI Level of body mass index √ √ √ 

Coming Path Path of coming hospital √ √ √ 

Coming Method Method of coming hospital √ √ √ 

Diagnosis Code for diagnosis (indicating the name of disease) √ √ √ 

Ext_Cause_Code Code for external cause √ √ √ 

Gender Male, female √ √ √ 

ICISS_Score Score representing the seriousness of injury √ √ √ 

ICU Whether a patient used a ICU or not √ √ √ 

Injury_Exp Whether a patient experienced injury before or not √ √ √ 



International Journal of IT-based Public Health Management 

Vol.6, No.2 (2019), pp.1-8 

 

 

Copyright © 2019 GV Press  3 

Injury_Mechanism Type of injury √ √ √ 

Insurance Type Type of insurance √ √ √ 

LOC Whether a patient is conscious or not √ √ √ 

LOS a (1 ~ 7 days), b (8 ~ 14 days), c (more than 15 days) √ √ - 

Main Treat_Dep Main treatment department √ √ √ 

Min(C)_Min(O) 
The difference between coming time and injury occurrence 

time in minute 
√ √ √ 

Operation Whether a patient had a operation or not √ √ - 

Result The outcome of discharge - √ - 

 

2.3. Experiments’ and model for prediction of LOS 

The period of the funding was divided into three groups, a (~7 days), b (8~14 days), and c 

(more than 15 days). In addition, the data set was adjusted to predict LOS so that the number 

of cases is the same for each group. Therefore, a total of 2,436 cases (i.e., 812 cases in each 

stage) were used to construct LOS prediction models. To predict LOS, we discussed with 

experts and reviewed the literature on LOS prediction [1][2][3][6]. After evaluating the 

characteristics of the data set for LOS prediction using each statistical analysis technique, the 

final data set that has a greater impact was determined by predicting the target characteristics 

by stepwise backward removal using the wrapper approach. 

 Since it is possible to construct a prediction model with a similar patient group, the total 

data set for LOS prediction was divided into three groups, each of which included traffic 

accidents, burns and falls. The data set consisted of three damages, the top three with high 

incidence; the three damage groups were 993, 525 and 522, respectively. Unlike the 

characteristics of the entire data set, the new three data sets eliminate the characteristic of 

damage mechanism. Because in each of the three data sets, the characteristic value has only 

one value that represents the type of damage. In addition, a new function called accident type 

was added to the traffic accident data set to provide more specific information when 

constructing the prediction model. Weka ver. 3.6 open source software widely used in data 

mining, was used to perform LOS prediction. Based on the ranking search method, 18 

characteristics were evaluated using Gain Ratio attribute evaluator. [Table 2] shows the 

importance rank of the input function for LOS prediction of each data set. 

Through a sequential list of input variables, we adopted a wrapper approach using a stepwise 

backward method to select appropriate subsets for three different statistical analysis techniques, 

DT, LR, and BN. To construct a decision tree model, the C4.5 algorithm, which showed good 

results in previous studies, was used, and the parameters of the three statistical analysis 

techniques were set as basic values in Weka. The prediction model was constructed using three 

statistical analysis techniques, and the prediction results obtained from 5-fold cross-validation 

were evaluated and compared. For five-fold cross-validation, the data set is divided into five 

sub-data sets, one is used as a set of test data, and the rest is used to create a prediction model. 

Other sub data sets are then used as test data sets and the rest are used to build different 

prediction models. This is repeated five times, and the final prediction accuracy is obtained by 

the average of the five-time prediction model. The above approach to the selected 
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characteristics and constructed prediction model is similar to the discharge result and ICU 

prediction model. 

Table 2. Ranking of features for prediction of LOS in each dataset 

Ranking Total Traffic accident Burn Fall 

1 ICU Operation Operation ICU 

2 Operation ICISS_Score Age Diagnosis 

3 ICISS_Score Insurance_Type Main_Treat_Dep Operation 

4 Ext_Cause_Code Main_Treat_Dep Insurance_Type ICISS_Score 

5 Diagnosis Diagnosis ICU LOC 

6 Main_Treat_Dep Ext_Cause_Code ICISS_Score Ext_Cause_Code 

7 Injury_Mechanism Age Ext_Cause_Code Insurance_Type 

8 Coming Method Accident Type Diagnosis Coming Path 

9 Insurance Type Coming Method LOC Coming Method 

10 LOC ICU Injury_Exp Main_Treat_Dep 

11 Coming Path Admission Channel BMI Admission Month 

12 Age LOC Admission Month BMI 

13 Admission Channel Coming Path Coming Method Admission Channel 

14 Admission Month Admission Month Admission Channel Injury_Exp 

15 Injury_Exp BMI Coming Path Gender 

16 BMI Injury_Exp Gender Min(C)_Min(O) 

17 Gender Gender Min(C)_Min(O) Age 

18 Min(C)_Min(O) Min(C)_Min(O) - - 

 
3. Results and Conclusion 
 

3.1. Results of LOS prediction model 

Three statistical techniques were used to analyze the data sets of traffic accidents, burns and 

falls with 18, 17 and 17 variables, respectively, with the accuracy of prediction for the entire 

data set and the accuracy of prediction for each injury. [Figure 1] showed the prediction 

accuracy obtained from the stepwise backward removal in each data set. As input variables 

decrease, the prediction accuracy is the highest when the most influential 11, 3, 6 and 3 

functions are used in traffic accidents, burns and falls. 
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Figure 1. Prediction accuracy of LOS 

 

Figure 2. Prediction accuracy of total dataset 

In the analysis of the total data set of the injured inpatients, logistic regression analysis (LR) 

showed optimal prediction accuracy [Table 3], [Figure 2]. In traffic accidents and burns, 

decision trees showed optimal prediction accuracy, and Fall showed optimal prediction 

accuracy similar to decision trees and beige eye net. Result and ICU showed high predictive 

power by DT method.  

Table 3. Confusion matrix (LOS) 

Total (LR) 

Predicted Actual a b c 

a 499 173 140 

b 227 248 337 

c 111 225 476 

Traffic (DT) 

Predicted Actual a b c 
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a 150 157 24 

b 104 176 51 

c 55 114 162 

Burn (DT) 

Predicted Actual a b c 

a 74 91 10 

b 40 108 27 

c 22 53 100 

Fall (DT) 

Predicted Actual a b c 

a 92 48 34 

b 46 77 51 

c 36 52 86 

Fall (BN) 

Predicted Actual a b c 

a 91 52 31 

b 51 66 57 

c 34 42 98 

 

3.2. Conclusion 

LOS was best predicted by LR method in the total data set of injured inpatients, and Result 

and ICU were highly predicted by DT method. In addition, the results of LOS prediction by 

damage foreigners showed that DT had excellent predictive power in TA and Burn, and DT 

and BN method had high predictive power in Fall. This shows that DT is the best predictor of 

the independent variables related to injury when LOS, Results, and ICU are the dependent 

variables of the injured inpatients. 
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