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Number of Road Accidents and Rear Impacts in Japan in 2004
In Japan, rear impacts account for 30% of accidents resulting in bodily 
injury.  Among them, 90% of the injuries of impacted vehicle occupants 
are minor neck injuries.
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Proportion of Rear-Impacting and -Impacted Vehicles 
by Vehicle Weight

Number of rear impacts between vehicles with GVW up to 3.5 t, 
resulting in bodily injury: 191,790  (89.4%)

Number of rear impacts between vehicles with GVW over 3.5 t, 
resulting in bodily injury: 1,540  (0.7%)

Breakdown of Impacting and Impacted Vehicles in Rear Impacts in 2003
(Based on the number of accidents, except multi-collisions, resulting in bodily 
injury of impacting or impacted vehicle occupant(s).)

90% of accidents occur between cars with GVW up to 
3.5 t.

Others

Total 214,4903,74054213,99414,83515,77733,349132,253

1,257159730968107103504Special Purpose

394181261183552198Bus

5,081275341,4332834904462,120Truck (Over 3.5 t)
GVW 
over 3.5 t

17,058318401,1461,5241,3882,8159,827Mini-sized Truck

11,573264281,0618371,2211,3906,772Truck (up to 3.5 t)

40,651510801,9323,1332,5098,11924,368Mini-car

138,4762,1963418,0528,79210,02720,42488,464Passenger Car

GVW
up to 3.5 t

TotalSpecial 
Purpose

BusTruck
(Over 3.5 t)

Mini-sized
Truck

Truck
(up to 3.5 

t)

Mini-carPassenger 
Car

OthersGVW over 3.5 tGVW up to 3.5 tRear-Impacting 
Vehicle

Rear-Impacted 
Vehicle

HR-4-10



5

Number of Occupants Sustaining Neck Injuries in 
Rear-Impacted Vehicles by Vehicle Class (2004)

Vehicles with GVW up to 3.5t account for 97.5% of rear-
impacted vehicles which occupant(s) sustained neck 
injury.
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1. Application
In Japan, there is no need for expanding the application 
beyond Category 1-1 and 2 with GVW up to 3.5t, because 
the number of neck injuries in the rear-impacted vehicles 
with GVW over 3.5t is quite small.  

Conclusion
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Number of Occupants Sustaining Neck Injuries in Rear-
Impacted Vehicles by Gender, Age, and Seating Position (2004)

Drivers in their 30s make up the majority of the 
occupants sustaining neck injuries.

 Occupant (Driver + Passenger) 309,939 Driver 234,354

Front Seat Passenger 49,536 Rear Seat Passenger 26,049

0
10,000
20,000
30,000
40,000
50,000

< 19 20 
to 
29 

30 
to 
39 

40
to 
49

50
to 
59

60
to 
69

70
to 
79

80 <

Age

male 
female 

0 

10,000 

20,000 

30,000 

40,000 

50,000 

0 
10,000
20,000
30,000
40,000
50,000

0 
10,000 
20,000 
30,000 
40,000 
50,000 

< 19 20 
to 
29 

30 
to 
39 

40
to 
49

50
to 
59

60
to 
69

70
to 
79

80 <

Age

< 19 20
to
29

30
to 
39

40
to 
49

50
to 
59

60
to 
69

70
to 
79

80 <

Age

< 19 20
to
29

30
to 
39

40
to 
49

50
to 
59

60
to 
69

70
to 
79

80 <

Age

HR-4-10



8

Number of Occupants Sustaining Neck Injuries in 
Rear-Impacted Vehicles by Gender and Age

Among rear-impacts resulting in bodily injury, 81.7% of 
male and 88% of female drivers of the impacted vehicles 
sustained minor neck injuries.
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84.0%Total

88.0%Female

81.7%Male Minor Neck Injury Ratio = 
Minor Neck Injuries / (Deaths + Serious injuries + Minor Injuries + Not 
injured)

Subject: Rear impact resulting in bodily injury

“Not injured” means the number of drivers who were not injured in the 
accident in which any passenger of rear-impacted vehicle was injured.
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Comparison of Seated Height of Japanese, Netherlanders, 
and Americans
Since the seated heights of Japanese females and males are shorter 
than those of Americans in all age groups, head restraints with a 
height of 800 mm will cover all occupants.

Source : (Netherlands) NL Calculation of needed head restraint height ( informal group 3rd meeting ) 
(Japan) Human Body Dimensions Data for Designs (1994) by Life Engineering and Industrial

Technology Research Institute, Agency of Industrial Science and Technology

 <Netherlands> <Japan> <USA>

female (age:20-60) female (age:18-29) female (age:60-88) female
  n = 635  n = 203  n = 50 2000CY
%ile Sitting hight %ile Sitting hight Sitting hight %ile Sitting hight
5 827 824.1 737.8 810
10 840 833.0 758.8 ---
25 864 850.5 771.3 ---
50 890 864.0 796.5 865
75 915 885.0 822.5 ---
90 936 902.8 840.2 ---
95 947 918.9 852.8 925

male (age:20-60) male (age:18-29) male (age:61-81) male
  n = 495  n = 217  n = 47 2000CY
%ile Sitting hight %ile Sitting hight Sitting hight %ile Sitting hight

882 873.0 812.6 862
896 887.0 829.2 ---
916 903.0 841.0 ---
949 926.0 867.0 928
976 945.0 880.0 ---
1001 969.4 887.6 ---
1016 985.2 896.5 994
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A DETAILED ANALYSIS OF THE CHARACTERISTICS OF  EUROPEAN REAR IMPACTS
Volker Eis, Raimondo Sferco, Paul Fay/Ford Motor Company, Germany and UK     #19ESV 05-0385

Example of Consideration in Europe

STNI risk of front seat occupants in single 
rear impacts by gender and seating position

Female front seat occupants are at 
higher risk of receiving an STNI     
（Soft tissue neck injuries）.

STNI risk of front seat occupants in single 
rear impacts by gender and body height

The taller the women are, the higher 
is their risk of receiving a soft tissue 
neck injury.
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2. Height
• It was found that females are more susceptible to neck injury 

than males in Japan.  However, there is no data supporting 
the relationship between seated height and susceptibility.

• According to the research in Europe, females with high 
seated height are the most susceptible and males with small 
seated height are the least. 

• Head restraints with a height of 800 mm can cover the body 
of Japanese occupants . Head restraints with a height of 850 
mm may cause a concern about rear field of view.  
Therefore, Japan recommends 800 mm.

Conclusion
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