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first fatalities

1898 first UK pedestrian death 
South London 
25th Feb 1899

first passenger fatality
Harrow on the Hill,

Daimler rear wheel collapse,
hit a wall: driver and passenger, 
Major Richer thrown from the 

vehicle 
passenger died 3 days later

speed limits 8-14mph



RTAs 1900-40s

increasing fatalities from RTAs

‘not the responsibility of manufacturers’

emphasis on preventing driver’s behaviours; 

‘the nut behind the wheel’

1930 plate glass replaced by laminated glass 
windscreens

2nd WW: pilot harnesses and cockpit strengthening



1950-60s

car crashes ‘survivable’ despite  5 million deaths, 
speeds increasing

‘style over safety’

Police start traffic investigation 1961

steering wheel injuries

ejection thought desirable rather than hazardous



1950-60s

Genarelli and Patrick start cadaver studies, then 
animal and human studies

Force of 400G needed to crack a skull (1.5 tons)

Liberty Mutual insurance design a ‘survival car’

GM design a collapsable steering wheel in early 
1960s



First seat belts

1959 Volvo 2 point lap, still had high risk of chest 
impact

3 point belts added protection

Other manufacturers claimed it would ‘increase risky 
driver behaviour’ and ‘increase injury’



http://www.youtube.com/watch?v=M1TBvXoOJjw


Physics

• Momentum= mv                       m mass v velocity

• Force = ma                               a acceleration

• Acceleration= change in velocity vs time 

• Kinetic energy= 1/2mv2



Evidence for/against  seat belts

Experimental: crash test dummies

Pre and post legislation RTA casualty figures: UK 
and US

Trends: seat belt use vs RTA mortality/morbidity



http://www.youtube.com/watch?v=eEnmysbVqBg


three crashes

• car with object

• driver/passengers with surroundings

• organs with body cavities



http://www.youtube.com/watch?v=eEnmysbVqBg


Ralph 
Nader

why did racing drivers wear seat belts and 
other safety features?

Style over safety:Car maunfacturers did not 
want the ‘psychosexual aura of the motor 
car to be tainted by death and destruction’

CEO of GM has to apologise for hiring a 
private detective to shadow him



Seat belts

• driver seat belt

• front seat passenger

• rear passengers

• lap and fixed belts vs inertia reel belts

• children’s seats 

• audio reminders, gearbox controlled seat belts



severe head injury SE Scotland 

• 150 per year in 1980s

• 30-40 per year 2015-20

• correlation or causation?



eye, facial  and brain trauma; ejection through  windscreen 





traffic confusion



Change in driver and passenger safety 
with time 

• Drink driving laws

• seatbelt laws: front, rear, rear lap belts, child car seats

• air bags (front), side air bags

• car construction, brakes, and crumple zones; Volvo vs 2 CV

• Road construction

• speed restrictions, and positioning, average speed cameras, 
traffic light

• use of mobile phones



seat belt legislation

compulsory fitting in new cars, driver, front seat 
passenger, rear seat passenger, adult, child, infant

compulsory use of fitted belts

primary legislation or secondary legislation

penalties and enforcement



Enforcement





Australian law 1971-2





BMJ 1976 Christian



UK seat belt legislation

• Volvo 3 point seat belt 1959

• 1965-68 compulsory seat belt 
fitting in all cars UK

• Jan 31st 1983 compulsory use 
of front seat belts 

• rear seat belts  1986-91

• 2006 child restraints for <135cm 
height

1967;alcohol limits



Pye and Waters  BMJ 1984





Allen 1985 Leicester







Evans FARS data   1986 17000 accidents, 1974 cars







US laws 



























belt use vs fatalities





Injuries per 1000 collisions









seat belt use by gender



passenger presence and seat 
belt use 







child restraints



infant and child seat belt use 
2015-7 



seat belt use vs age in children and 
adolescants 





testosterone vs age 





http://www.youtube.com/watch?v=q_ZLRh0NUdY


Conclusion

Seat belt restraints reduce RTA mortality at least 
10%, and morbidity, considerably more.

They have to be applied to the driver and all 
passengers, of whatever age

Continued persuasion and penalties need to 
maintain present restraint use 

Mobile phone use and Driverless cars pose a new  
and different challenge









restraint vs fatality







side impact air bags



electronic devices





Gender vs cell phone use 









seat belt use 
vs injuries from an RTA

• time line of legislation uk vs world

• evidence of benefit vs harm

• what injuries are prevented and to whom?











http://www.youtube.com/watch?v=YLCWGcNpY94


US highway dept stats








