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Explore the Design of a Trauma System in Taiwan— The application

of data mining to existing health databanks
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Background: In Taiwan, injury remains a major disease with ten-thousand trauma
death annularly. The injured patients consumed NT$ 14.7 billion per year, or an
average of NT$ 40 million per day in Taiwan. The primary interest of this study was
to identify the most significant influencing factors on mortality of patients with
severe injury, and through the decision tree classifier and logistic regression
analysis to identify the relationships between the pre-hospital transfer, injury
severity, medical expenditures; and their outcomes. Then a recommendation to
identify the most efficient strategies for organizing the delivery of acute trauma care
was made, and the design of trauma system can be suggested.

Methods: From July 1, 2000 to December 31, 2001, using the merged data from the
BNHI and the Linkou CGMH, 550 major trauma patients with a mean ISS of 21.6 *+
0.3 were studied. The blunt forces have caused more than 95% of injuries in our
major trauma patients. The male to female ratio was 3.4 to 1, and the mean age was
41.5 £+ 0.9 years. The category of ED triage of those severe injured patients was 111
in 63, 11 in 245, and | in 242. The mean length of hospital stay was 25.2 + 1.2 days,
ranged from 1 to 227 days. The overall mortality rate was 15.8% (87/550). The
time lag prior to arrival at a definitive trauma institute was categorized into three
types, as immediate (<1hour), early (1- 4 hours), and late (> 4 hours) transfer
after injury. The prior utilization of medical facility was also categorized as direct,
indirect, and delayed types of transfer. Data was expressed as mean = SEM.
Student’s t-test was used to compare the continuous variables, and the Chi-square
test was used to compare the categorical variables. The influencing factors on
trauma mortality were studied by two methods: (1) a C4.5 decision tree classifier
from a commercial data mining tool, Index Miner, (2) forward stepwise logistic
regression model performed by using the SPSS statistical package (Release 10.0,
SPSS Inc., Chicago, IL). Statistical significance was considered at p < 0.05.
Results: This research shows that the decision tree and logistic regression are both
effective for the factor analysis. The ISS 25 or greater were found most significant,
and then followed by the RTS over both analytic methods. Patients with a age of 55
or greater (OR=3.3), a head injury with an AIS score of 5 (OR=13.1), an abdominal
injury with an AIS score of 5 (OR=26.2), an external injury with an AIS score of 5
(OR=66.9), an indirect transfer (OR=3.7), and a delayed transfer (OR=2.9), would
significantly encounter a worsening prognosis after sustaining a severe trauma.
Patients with similar injury severity received the direct, indirect, and delayed

transfer and resulted in 12.3%, 19.5%, and 14.7% mortality rate, respectively. If all



the major trauma patients were directly transferred to the tertiary trauma care
center, 13% of hospitalization days and 15% medical expenditures could be saved.
Conclusion: This study is the first to use the data of medical claims and trauma
registry to analyze the factors affecting trauma outcomes in Taiwan. These two
analytic methods are complementary and reasonable models for outcome
prediction for this study. Linking trauma registries with medical claims data provides
much significant information about injury severity, outcome, and medical
expenditures to this study. This data linkage offers the opportunity for improving
our trauma care, provides data for government for further policy making.

This study distinctly shows that only the avoidance of the indirect and delayed
transfer and transfers the patients to the appropriate tertiary trauma center in the
shortest time can decrease the mortality after injury. We conclude that
implementation of an organized system of trauma care can result in a measurable

decrease in trauma mortality and effective utilization of the medical resources.



