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Abstract

This study aims to explore the pattern and risk factors of mortality from 

major trauma. A trauma registry dataset obtained from a medical center was 

used to analyze factors associated with the major trauma mortality using 

logistic regression models.  

In this cross-sectional study, medical records of 2,868 trauma patients   

hospitalized at China Medical University Hospital were extracted and 

analyzed. The direct marginal effects were calculated using Path Analysis. The 

two-part model was used to calculate the incident re-hospitalization after 

discharge. 

The mortality odds increased 2.9% for trauma patients with one year of 

age increase. The mortality odds increased 12.4% for those with injury 

severity score increased by one. Other risk factors associated with mortality 

included unstable vital signs at arrival (OR = 5.69), and complication during 

trauma care (OR = 2.48). Patients with Glasgow Coma Score less than 13 

(OR = 12.19), and patients transferred from other institutions (OR = 3.34) 

were significantly associated with early mortality within 48 hours. Age, 

unstable vital signs, injury severity score, severe head and neck injury and 

complication were risk factors associated with mortality from the major 

trauma. The risk factors are different between mortality within and beyond 48 

hours of arrival. 

 The disability probability was increased by 0.002 (OR = 1.01) for 

patients with one-year increase of age , by 0.085 (OR = 1.53) for being a 

female, and by 0.178 (OR = 2.37) for with a Glasgow Coma Score of less 

than 13. Operation and complication during trauma care increased the 

disability probabilities by 0.026 (OR = 3.97) and 0.227 (OR = 2.86), 

respectively. 
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Approximately 50% of the hospitalizations for injuries were caused by the 

motor bike crush, but 94.6% patients hospitalized for motor bike crush had 

used helmets. But, one thirds of the motor bike crush hospitalizations were 

associated with head injuries. Helmet use decreased 0.012 of the mortality rate, 

nevertheless, there was no effect on long-term medical utilization. 

Keeping stable vital signs, making appropriate decisions during the 

initial phase of trauma and reducing complications are the important 

guidelines for the optimal care of major trauma patients. The discussion will 

be focused on policy implications of this study. 

Using helmet can protect the head injuries effectively. Interventions for 

facilitating trauma care services and system are necessary for improving the 

quality of care. 

Key Words: Helmet, Trauma, Injury prevention, Motorcycle,

Performance improvement, Disability, major trauma, trauma 

system, trauma registry 
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40 1,036

(activities of daily living, ADL)73
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13 5.48

0.144 90mmHg 2.63

0.092

3.14 0.061

2.62 0.088

3.14  

( ) 13

12.2 3.34

( 3.46) 13 ( 3.53)

90mmHg( 2.40) ( 4.13) ( 2.93)
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428(34.5) 
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<10 >29 /  

 
716(57.7) 
525(42.3) 
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337(31.3) 
64(5.9) 
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(n=1,036) 

 � (OR) 95% P  † 

 0.011 1.011 1.003, 1.020 0.011 0.002 
 0.427 1.533 1.111, 2.116 0.009 0.085 

 
<13 

<90mmhg 
<10 >29 /  

 
0.865 
-0.207
0.277 

 
2.374 
0.813 
1.320 

 
1.682, 3.352
0.416, 1.590
0.802, 2.171

 
<0.0001 

0.546 
0.275 

 
0.178 
-0.038 
0.056 

 1.378 3.965 2.802, 5.611 <0.0001 0.260 
 1.050 2.856 1.968, 4.147 <0.0001 0.227 
 0.006 1.006 0.693, 1.459 0.975 0.001 

(ISS)  0.013 1.013 0.985, 1.041 0.367 0.003 
 

 
 

 
 

 
 

0.361 
-0.616
-1.107

 
 

1.435 
0.540 
0.331 

 
 

0.982, 2.095
0.186, 1.569
0.063, 1,738

 
 

0.062 
0.257 
0.191 

 
 

0.072 
-0.102 
-0.158 

 
 

119(EMS)  
 

 
 

-0.114
-0.381

 
 

0.892 
0.683 

 
 

0.571, 1.392
0.436, 1.072

 
 

0.615 
0.098 

 
 

-0.022 
-0.072 

† =� P (1-P) � P 30.7%  
= 01Pr11Pr 00 ����� xyxy
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Part 2: Exploring the Effects of Motorcycle Helmet Use on Trauma Medical 

Utilization and Patient Outcome 
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2,868 94.6%(2,714 ) 154 (5.4%)

( )

9:5( 64.3% 35.7%, p<0.05)

35.9

39.6 (p=0.018)  

64.9%

51.3% (AIS 3) 33.8%

27.7%, 17.4% 21.3%(p<0.001)

73.4%

50.6%(p<0.001)

8.5 13.4 (p<0.001)  

4.0%

13.0% (p<0.001)

11.2

8.5 (p=0.001)

8.3 69,536.5

154 11.2 109,103.1

 

6.7%

 40



 

12.3%(p=0.007)

1.8% 3.9%

(p=0.073)  

 

(n=2,868)

 n=2,714 n=154 p value 
 n (%) 

   
   

 
1,514(55.8) 
1,200(44.2) 

 
99(64.3) 
55(35.7) 

0.039 

 mean± SD  39.6± 18.2 35.9± 22.4 0.018 
n (%) 687(25.3) 38(24.7) 0.859 

ISS mean± SD 8.5± 7.1 13.4± 9.5 <0.001 
mean± SD 8.3± 10.5 11.2± 14.4 0.001 

mean± 
SD 

6.7± 8.0 6.9± 8.9 0.904 

 69,536.5± 104,766.9 109,103.1± 168,014.0 <0.001 
n (%) 753(27.7) 100(64.9) <0.001 

n (%) 578(21.3) 52(33.8) <0.001 
n (%) 367(13.5) 23(14.9) 0.619 
n (%) 227(8.4) 17(11.0) 0.247 
n (%) 1,991(73.4) 78(50.6) <0.001 

(AI   
n (%) 

473(17.4) 79(51.3) <0.001 

n (%) 108(4.0) 20(13.0) <0.001 
n (%) 181(6.7) 19(12.3) 0.007 

n (%) 50(1.8) 6(3.9) 0.073 
mean: ; SD(standard deviation):  

 

 

( )

(p=0.5)

0.012(
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)

0.335 0.076 0.015

0.037 0.007

0.039

0.227

0.192( )  

 

 

 
 

 
    

 
 

 
 

 
 

 

0.334 
2.551*** 
0.508 
2.439*** 
0.011 
0.187 
-0.111 

-1.639*** 
- 
- 
- 
0.006* 
-0.112 
0.285* 

-0.143 
6.522*** 
- 
- 
-0.002 
-0.015 
0.084 

- 
1.097*** 
1.800*** 
- 
0.004 
-0.272 
0.517* 

*p<0.05, ** p<0.01, ***p<0.001 

 

(two-part model)  

2,868

56 2,812

2,669 9.49 (

B)  

 

 



 

 
      

 
 
 
 
 
 
 
 
 

 
 
 

a 0 -0.012 
bc -0.011  
de 0  
bjk -0.001 

 
 
 

c 0.032 0.037
jk 0.003  
ghk 0.002 

 
 

e 0 0.007 
hk 0.007  

 k 0.039 0.039 
  b -0.335 -0.335 

 
 
 

 
 

d 0 -0.076 
bg -0.076  

 g 0.227 0.227 

  bgh -0.015 -0.015 
 

 
j
gh

0.079 
0.005 

0.084 
 

 h 0.192 0.192 
= P (1-P) P  

= 01Pr11Pr ����� xyxy 00  

a: 0, b: -0.335, c: 0.032, d: 0, e: 0, g: 0.027, h:0.192, 
j: 0.079, k: 0.039 

 
 

2.13

0.02

5.52

1.65

1 0.3
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2,812 739

1.18

0.3

 

 

(Two Part Model) 
 Logit (Any use) OLS (Visit times)   

  Wald  T   
 0.054 0.022 1.359 1.650  0 

       
 0.603 10.292** 1.950 5.390***  2.13 
 -0.015 9.213** 0.024 2.197*  0.02 

 0.063 0.090 -0.532 -1.150  0 
 -0.405 3.689 -0.583 -1.212  0 

 0.898 22.589*** 5.380 12.882***  5.52 
 0.033 4.318* 0.300 9.375***  0.30 

 -0.702 4.672* 2.082 2.545*  1.65 
       
Constant 2.645 33.675*** 0.322 0.320   
       
N 2,812  2,669    
Mean 0.949  9.49    
-2 log 
likelihood 

1067.405      

R2   0.106    
* p<0.05, ** p<0.01, *** p<0.001 

 



 

(Two-Part Model) 
 Logit (Any use) OLS (Visit times)   

  Wald  T   
 -0.088 0.174 0.136 1.570  0 

       
 0.204 5.086* 0.000 0.007  0.01 
 -0.012 17.655*** 0.002 1.310  -0.003

 -0.179 2.236 -0.069 -1.358  0 
 -0.549 17.496*** -0.004 -0.065  -0.13 

 1.301 110.380*** -0.067 -1.188  0.30 
 0.035 19.265*** 0.016 5.009***  0.01 

 0.216 1.260 0.098 1.283  0 
       
Constant -1.712 42.962*** 0.922 8,160***   
       
N 2,812  739    
Mean 0.263  1.18    
-2 log 
likelihood 

3002.197      

R2   0.067    
* p<0.05, ** p<0.01, *** p<0.001 
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79.4% 13  
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Mullins 78 
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76.7%

87.3% ( )

2007 163,971 4,007

59.7% ( 2007)

1997

 

 

46% 80

61.8% ( ) 48 48

2.3 3.5
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4.0

0.260 2.9

0.227 Holbrook 81

 

 

 

 
29,82

13

( )

 48



 

 

( )

(multicollinearity)
83

(ordinary least square, OLS) 119(EMS)

(variance inflation factor, 

VIF) 2

 

16
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( ) 0.085

0.002
84-87

88

(

1:2)

 

38,89

 

(proportion) ( )

318 66.7%(212 )

85.5%(272 )

(212 )

83.5%(177 ) (318 ) 55.7%

1997
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53.4

 

 

13 90mmHg
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79.4% 13
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(trauma team)

 

2008

13 90 10 29
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93 43.8% 40.2%
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(279,618 ) (114,213 ) 1.45

(35.4 ) (12.6 ) 3

 

(fee for service)

(diagnosis related 

groups, DRGs)

 

 

 

2005 2008

2010
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0.012
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