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Prediction of Falling Height Based on the Fracture Degreeof Skull and Extremity Bones
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Abstract; [ Objective] To explore the correlation between the falling height and the fracture degree of skull and
extremity bones. [ Methods] A total of 66 cases of high falls with no—obstacles and hard contact surface that occurred in

Yuexiu District of Guangzhou from June 2014 to May 2018 were collected , in which only fractures of skull and (or)extrem-

ity bones were observed. Of these cases, 1 to 3 points were assigned to linear fractures, comminuted fractures, and open

fractures respectively in reference to “Human Injury Degree Appraisal Standard”, and each site of fractures could receive

a unique maximal abbreviated injury scale (MAIS) value from Abbreviated Injury Scale (AIS)2005. The sum of unique

MALIS to different fracture sites indicated the total severity of those fractures (FT). Multiple linear regression analysis was
FT-0.099 x Age, R’
W75 B #3:2020-06-16

performed on the falling height () and FT of skull and extremity bones, age and gender. [ Results] Age was an influen-

tial factor in the classification and quantification of fracture degree. There was a strong positive correlation between skull

FT or extremity bones FT (7, = 0.698 or . = 0.780) and Y, Y (m) = 6.660 + 2.843 x skull FT + 2.664 x extremity bones

0.871, SE = +4.577 m. [ Conclusion] Our results suggest that the total severity of skull fracture-
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sand extremity bones fractures are two important indicators for the prediction of falling height. The mathematical model for
zhaohu3@mail.sysu.edu.cn

YEBE A @ & WL RT5E L WF5E 7 1)« R BE 2, E-mail : 260218991@qq.com; 4% 77, FEAI 4 —AE 4, W1 BR824 RS 7 1] < B 12

2FR B TAE, E-mail : yangn6@mail2.sysu.edu.cn; #X B2, A5 1E#H , #8214 S 00, #5207 1] < Tk K 2%, E—mail «



5553 [T N 0S4 S

P B A BA V% R EE 727

prediction of falling height may be practical and applicable in related studies for the reason that it is confirmed in the

earlier literatures.

Key words: skull; extremity bones; fracture degree; falling height; linear regression
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Table 1 Comparison of genders and the nature of 66 cases (x«£s)
Agelyears Skull FT/points Extremity bones FT/points Height/meter
Gender Male 45.88+16.24 1.75+2.01 3.85+2.92 17.56+11.77
Female 45.12+20.91 2.64+2.59 4.67+3.61 21.85+13.90
f 0.157? 1.558 1.020 1.348
P 0.876 0.124 0.312 0.182
Nature Suicide 46.80+17.78 2.14+2.37 4.48+3.21 20.13+13.01
Accident 35.29+18.47 1.71+1.25 1.57+1.62 11.79+6.68
i 1.613 0.469 2.351" 1.663
P 0.112 0.641 0.022 0.101

FT: the total severity of fractures; 1) P < 0.05; 2) Levene’s test for equality of variances, P < 0.05

K2 DREBEMSEAMDATEREER

Table 2 Results of multiple linear regression variable screening for falling height  (n = 66, meter)

Variate df B Standard error t P Standardized Coefficients
Intercept 3 6.660 1.652 4.031 < 0.001 0.000

X, 3 2.843 0.260 10.926 < 0.001 0.509

X, 3 2.664 0.190 13.988 <0.001 0.671

X 3 -0.099 0.032 -3.044 0.003 -0.140

Xi : the total severity of skull fractures in points ; X>: the total severity of extremity bones fractures in points ; Xs: age in years; R =0.936,

R*=0.877, Adjusted R* = 0.871, SE = 4.577
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Table 3 The application effect of cases data from published articles in the regression model

Cases Agelyears Fractures' /points PH/meter  AH/meter

1.LiJ, et al™ 53 Skull base fracture (1) 4.256 2.5
Comminuted fractures of skull vault (2) andmandibular(2),

2. Liao MQ, et al ' 23 ] 18.598 20
maxillary fracture(1)

3. Geng YL, et al'""’ 16 Comminuted fracture (2) of left femur 10.404 11.36

4. Zhang XH, et al "’ 25 Comminuted fracture(2) of skull 9.871 10.1
Comminuted fractures (2) of skull vault and fracture—dislocation

5. Sikary, et al'®! 35 _ o 14.209 12
of shaft of right humerus (2)

) Fractures of condyles of humerus(0.5), left femur(1),

6. Sikary, et al'®! 30 11.682 12
right patella(0.5) , and right calcaneus (0.5)
Skull vault fracture(1), comminuted fractures of pelvis(Z)

7.He YW, et al'™ 34 15.461 13.5

and right ankle(1), left calcaneus fracture (0.5)

PH: prediction of falling height; AH: actual falling height; 1) : most of fractures located in skull and extremity bones
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