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a t  i t s  off ice  i n  Washington, D. C .  
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Data which have recent ly  come to our attention r a i s e  a question 
whether motorcycl is ts  who wear  the present  standard safety helmets  
which reduce seve re  o r  se r ious  injuries to  the head and face,  may suffer 
some degree of counterbalancing increase  in  fatal  neck injuries.  The 
question is r a i sed  by one study involving a relatively sma l l  number of 
cases .  
ciently s t rong that the Board believes the subject should be fur ther  inves- 
tigated without delay. 

Whereas  the finding i s  not conclusive, the implication i s  suffi- 

The study in question, made by Raeder and Negri  of the New York 
State Department of Motor Vehicles in  1969,  compared motorcycle acci-  
dent and injury data for  the yea r s  1966 and 1967 in o rde r  to detect  
possible effects of the mandatory he lmet  law which became effect ive 
January 1, 1967,1/ The study showed, first, a dec rease  of 39 percent  
in total  number of acci.dents which w e r e  repor ted  - -  f roin 5184 to 3161. 

- 1/  Raeder ,  P. K . ,  J r . ,  and Negri ,  D. B, , "An Evaluation of Motor 
Vehicle Accidents Involving Motorcycles - Severity,  Charac te r i s t ics ,  
Effects of Safety Regulations, " Resea rch  Report  No. 1969-12, 
State of New Yorlc Department of Motor Vehicles,  Motorcycle 
Accidents. 
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The  distributions of severi ty  in  these cases  w e r e  near ly  identical: 

Percentage  

Severity - 1966 

Fa ta l  1. 6 
Pe r sona l  Injury 92.4 

99.9 
P rope r ty  Damage a 

Thus i a r ,  these data show no effect of the helmet;  the pro 
fatality among a l l  accidents i s  unchanged. 

However, a comparison of the distribution of injur ies  to  head, face 
and neck before and af te r  helmets  w e r e  requi red  showed: a )  a 34 per-  
cent reduction in  ser ious  injuries to the head, b )  a 27 percent reduction 
of se r ious  face injur ies ,  and c)  a 75 percent  increase  in  the proportion 
of se r ious  injur ies  to the neck. Most important,  a comparison of the 
head and neck injur ies  among fatali t ies for the two yea r s  showed the 
following: 

1966 

Fa ta l  Number P e r c e n t  Number 
Injury of of the of 

Received Fatal i t ies  69  Fa ta l i t i es  Fatal i t ies  37 Fa ta l i t i es  

Head-fr ac ture ,  
bleeding wound, 
concussion 52 75.4 17 

Neck-fracture,  
broken 4 5. 8 14 

F r o m  these data alone it appears  that wearing the he lmet  is 
associated with great ly  reduced fatal  head injury (75. 470 to  45. 9%), bu 
great ly  increased  fatal  neck injury (5. 870 to  37. 8%). 
in  percentages could be l a rge r  than appear  h e r e  because,  

And the differen 
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of the cyclists in  the 1967 f igures  wore  helmets ,  m e  of those in 1966 
a l so  wore he lmets  before the law requi red  it. 

The indication i s  very  plausible in light of some physical charac te r -  
i s t ics  of the helmet.  
pounds. Ii the motorcyc l i s t ' s  body i s  suddenly stopped, this helmet 
weight adds appreciably to the momentum of the moving head and puts 
additional s t r a in  on the neck. 
If the helmeted head  s t r ikes  a b a r r i e r  while the body continues in  
motion, the impact i s  t ransmit ted a lmost  ent i re ly  to the neck. Possible  
remedies  would include a reduction in  helmet  weight and rigidity, if this 
can be done while s t i l l  affording major  protection to the head. The 
ent i re  approach may  need reexamination, if this finding f r o m  the New York 
State data is confirmed. 

A s tandard helmet weighs about two to three  

Fur the rmore ,  the helmet  is  highly rigid. 

However, t he re  a r e  reasons to question whether these data give a 
t r u e  picture:  

a )  The numbers  of cases  a r e  not very  la rge ,  and the re  may 
be many influences a t  work which a r e  not identified. 
example,  there  may be some unknown fac to r s  i n  the wear -  
ing of a helmet  which reduced the number of accidents which 
occurred.  If such a factor could be found, the value of the 
helmet  would be g r e a t e r  than it appears  f r o m  the study. 

The in.jury data were  obtained f r o m  repor t s  of police and 
co rone r s ,  r a t h e r  than f rom autopsies by medical  per -  
sonnel, who make a m o r e  complete examination. F o r  
example,  the observed presence of a s k u l l  f r a c t u r e  on a 
fatality by a nonmedical examiner could make it l e s s  likely 
that a less obvious neck f r ac tu re  would be looked for and/or  
reported.  
the helmet,  a m o r e  thorough analysis  t o  find the cause of 
death might revea l  a fa ta l  neck injury. 
fo r  the iindings. 

F o r  

b) 

If the head i s  preserved  f r o m  g r o s s  injury by 

This could account 

c )  The  data on in.jury were  incomplete. F o r  1966, 69  o( 
87 fatali t ies had such data, or 79 percent;  for 1967, 37 of 
52 of the fatali t ies,  o r  7 1  percent ,  had such data. 
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There  i s  always the possibility of unknown and unintended 
b iases  in the manner  i n  which case  data w e r e  obtained. 

The net effect of the wearing of helmets  needs to be reexamined i n  
light of the New Yoilc analyses.  The data f r o m  that study do show 
reduced fatal  head injuries associated with helmet-wearing; but th  
benefits  may  have been  o f f se t  by the increased incidence of fa ta l  n 
injur ies .  F u r t h e r ,  the resu l t s  of that study r a i s e  the question of n 
benefit f r o m  helmets  shown in other studies,  which did not analyze 
fatal  neck injuries i n  connection with helmet-wearing. 

The conclusion of the New York State repor t ,  favorable  to helmct- 
wearing, does not mention the factor of fa ta l  neck injur ies ;  only carefu 
study of the r epo i t  br ings the implication of the data to light. 

The Safely Boaid  recommends that:  

NI-ITSA take immediate  s teps  to confirm or  disconfirm 
the implications of the New York State r e p o r t  that  the 
weaiiiig of helmets ,  a s  current ly  designed, increases  
the numbei af fatal  neck injuries.  

REED, Chairman, McADAMS, THAYER, BURGESS, and HALEY, 
Members ,  concur r e d  in  the above recommendation. 

By: 


