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The Committee o n ________________________ has h a d ____________________________ ^

under consideration. A Majority of the members of the Committee

( ) recommends it DO PASS

( ) recommends it DO NOT PASS

( ) recommends it DO PASS WITH ATTACHED AMENDMENT (S)

( ) recommends it BE REPLACED WITH CS FOR _______________  AND THAT

CS F O R _____________________ DO PASS
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COMM ITTc E

( ) reports it back WITHOUT RECOMMENDATION 

(. ) "other"
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Members NOT concurring in the M a j o r i t y report:
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IN THE SENATE BY THE STATE .FFAJ.RS COMMITTEE

CS FOR SENATE BILL NO. 666 #

IN THE LEGISLATURE OF THE STATE OF ALASKA f
NINTH LEGISLATURE - SECOND SESSION

A BILL

For an Act entitled: "An Act relating to motorcycle safety; and providing

BE IT E N A CTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 28.35 is amended by adding a new section to read:

 Sec. 28.35.270. M O T O R C Y C L E^HELMET. A person who has reached the

age of majority as defined by AS 25.20.010 may not be required to wear 

helmet while operating a motorcycle if he is the holder of a license

which, under regulations adopted under AS 28.15.070(b), is classified

singly as a ense to operate a motorcycle.

* Sec. 2. This Act takes effect immediately in accordance with AS 0 1 . L0.

for an effei.^ve date."
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A Motorcycle Safety Helmet Study

Safety Helmet Effectiveness ^

A comparison between head injury sustained by safety helmet users and nonusers in

traffic accidents in rural areas o f  Il l inois, on the basis o f  a standard accident speed

for both groups o f  riders, revealed the fol lowing:

1. In general, when helmets were not used, fatal or serious head injury was 3 times greater 

and head injury o f  all types was t wice as great.

2. Helmets dislodged from the rider’s head during the course o f an accident did not

reduce head injury and helmets damaged by cracking or splitting during impact 

were only slightly effective in that fatal or serious head injury was reduced by 

only 20% over non-helmeted riders. As expected ,  helmets that had not been 

damaged or ejected proved the most effective.

3. Helmets significantly reduced head injury in all three o f the accident speed ranges 

considered: 60% for speeds up to 30 mph, 52%> for speeds between 3 1-50 mph, and 5 1%  for 

speeds over 50 mph. I lowcver,  these differences in helmet effectiveness were not significant 

and helmets were equal ly effect ive in all three speed ranges.

4. Helmets signif icantly reduced head injury at both seat positions on the motorcyc le ,

68% for passengers ami 52'.' for opeialors . but the dil iViencc n helmet e l leel ivcness

between the two positions was not .significant.

5. Helmets significantly icdi iced head injury in accidents involving eitliei noneoil ision 

(by 57%) or collision (by 50%-). but the difference in helmet el Icel iveness between 

the two types oi' accidents was not significant.

Reference to NIITSA Technical Note
DOT HS-801 137



Reference to NHTSA Technical Note
DOT HS-801 836

Motorcyr .e Safety- Ihe Case for Helmet Use

Motorcycle helmets do not increase incidence of neck injury in accidents.

It has been suggested that helmet use increases the incidence of fatal neck 
injury in motorcycle crashes (using data from a 1969 statistical analysis

of motorcycle accidents in New York).13 Actually, the incidence of neck 
injury in motorcycle accidents during 1966 and 1967 involved any type of 
neck injury, and most of these involved only comp’aints of pain with no 
visible signs of injury. Studies done recently ii Nebraska,^ California 

and Canada^ show that the incidence of neck injury of any type occurs in less 
than two percent of all motorcycle crashes.

Motorcyclists have been wearing safety helmets for more than 30 years, and 
during this period a number of studies of injury patterns in motorcycle 
accident have been made. None support the claim that helmets increase fatal 
neck injuries. The neck injury issue has been used in opposition to helmet 
laws as an attempt to exploit a peripheral issue on which there is not a 
great deal of valid data. Consequently, the problem lias been magnified far 
out of proportion.

In order to provide conclusive evidence which 'nil resolve the issue once 
and for ail, the University of California and the Los Angeles County 
Medical Examiner's Office, under contract with the NUTSA, are now undertaking 
in-depth analysis of all fatal motorcycle crashes in Los Angeles County.
Post mortem examination of each helmeted and unhelmoled rider will he made 
to document the incidence of neck injury in each group. The results of these 
analyses will provide authoritative resolution of the neck injury issue.

Mandatory helmet, use laws reduce the number of serious head injuries 
and fatalities resulting from motorcycle accidents.

It is a logical conclusion Uiat If a man da Lory lie I me I. use law Is passed, 
more people will wear helmets, and consequently fewer fatalities and 
fatal injuries will occur in motorcycle accidents. Researchers have tried 
t.o verify this by comparing motorcycle fatalities anti head injuries before 
and after Implementation of a mandatory helmet use law. Of particular 
interest is a Brisbane, Australia report^’ which utilized three groups -- one 
sample done before implementation of a helmet use law, and two samples done 
in the two years immediately following. This study found (see Table iv}
(a) that a significant increase in helmet use by motorcyclists involved in 
accidents (as expected) and (b) a significant decrease in head injuries in 
the post-legislation group.



Field of V i e w  W i t h  and Without Motorcycle Helmets 

I V . Summary and Conclusion

In general, motorcycle helmet visual restrictions were smaller along 

the horizontal plane: as compared to the vertical planus. The full coverage 

helmets produced relatively small reduction in the entire field of view.

As expected, the full facial coverage helmets resulted in somewhat larger 

reductions. The two styles of full facial coverage helmets yielded signif­

icantly different fields of view. Coggles produced approximately the same 

lateral visual field as the most restricted helmet.

With regard to restriction of the total field of v i e w  in the horizontal 

plane, it can be concluded that full coverage helmets (the most common type 

in use) provide only minor restrictions, lass than 3 percent from that of 

an unhelmeted person. The full facial coverage helmets designed to comply 

with the lateral visjon requirements of the ANSI Z90.1 standard and FMVSS 

No. 213 provided a restriction in lateral vision only marginally more 

than the full coverage helmets (7.3 percent). The "worst case" helmet 

provided a restriction of 21.9 percent from the unhelmeted lateral field.

All helmets tested exceeded the maximum State licensing requirements

II II
of 140° total peripheral view In the horizontal plane. Also, all helmets 

were in general compliance (especially visual regulations) with DOT 

standards. Therefore, helmet selectio : In terras of acceptable visual 

field, appears to he a matter of personal preference among the many 

available styles.

Reference to NHTSA Technical Report
DOT i IS-801 7S8



Reference to NIITSA Technical Note 
DOT I IS-801 759 

Hffect of Safety Helmets on Auditory Capability

SUMMARY

Wearing a protective helmet has little to do with whether or not a motorcycle

I .

driver will he^r a particular sound of interest to him or her. While it

1 is true that safety helmets do attenuate external sound::, the amount of 

such attenuation is inconsequential, even when coupled with the amount 

of age-related hearing loss that normally occurs with age. The major 

determiner of whether a given sound will be heard is the ratio between 

the intensity of that sound and the intensity of the masking noise generated 

by the motorcycle (I.e., the signal—to—noise ratio). Safety helmets have 

an inconsequential effect because they reduce the loudness of both the sound 

of interest and the motorcycle noise by an equal amount and hence do not 

alter the signal-Lo-noise ratio between the two. A lie hunted motorcycle 

rider can hear a sound of interest approximately as well, as a person in 

an automobile with the windows closed.



SUMMARY OF STUDY FINDINGS

T h i s  summary i s  f o r  t h e  b e n e f i t  o f  t h o s e  who a r e  more i n t e r e s t e d  i n  s u r v e y
r e s u l t s  t h a n  i n  d e t a i l e d  a n a l y s i s .  A M  f i n d i n g s  a r e  s u b s t a n t i a t e d  i n  t h e
body o f  t h e  s t u d y .

1.  T h e r e  w e r e  7 . 6 7  m o t o r c y c l i s t s  s t r o n g l y  i n  s u p p o r t  o f  t h e  m a n d a t o r y  h e l ­
met  la w F o r  e v e r y  1 s t r o n g l y  op pos ed t o  t h e  l a w .

2 .  01 m o t o r c y c l i s t s  who common l e d  on l .ho m a n d a t o r y  h e l m e t  l a v ; ,  7 7 . 3  If* w e r e  
i n  f a v o r  o f  t h e  l a w .

3 .  Of  m o t o r c y c l i s t s  who w o r e  h e l m e t s ,  Os' . I t  i n d i c a t e d  t h a t  t h e  h e l m e t  
r e d u c e d  i n j u r y  and 8 . 7 %  v o l u n t a r i l y  added t h a t  i t  s a v e d  t h e i r  l i v e s .

4 .  Neck i n j u r i e s  w e r e  v e r y  r a r e  i n  t h e  s e v e r i t y  A ( i n c a p a c i t a t i n g )  i n j u r i e s .

5 .  O v e r  h a l f  o f  t h e  r e s p o n d e n t s  w e r e  a t  l e a s t  t w e n t y  y e a r s  o l d .

6 .  M o t o r c y c l i s t s  o v e r  36 y e a r s  o l d  c o m p r i s e d  2 0 . 7 %  o f  t h e  r e s p o n d e n t s .

/ .  A fe w  m o t o r c y c l i s t s  ( 2 . 6 % )  had l e s s  t h a n  one month  m o t o r c y c l i i . q  e x p e r i ­
e n c e ,  b u t  7 5 . 6 %  had more  t h a n  one  y e a r  m o t o r c y c l i n g  e x p e r i e n c e .

8 .  A n a l y s i s  o f  m e d i c a l  c o s t s  and  d a y s  l o s t  by s e v e r i t y  c o d e  i n d i c a t e s  t h a t

th e  i n j u r y  s e v e r i t y  c o d e s  m a rk e d  by i n v e s t i g a t i n g  o f f i c e r s  a r e  a c c u r a t e
i n d i c a t i o n s  o f  i n j u r y  s e v e r i t y .

9 .  I he o p i n i o n  s u r v e y  was  f a v o r a b l e  t o  m o t o r c y c l e  l i c e n s i n g  w i t h  w r i t t e n

and t r a f f i c  e x a m s ,  b u t  n o t  f a v o r a b l e  t o w a r d  o f f - r o a d  d r i v i n g  e x a m s .

10.  T h e  o p i n i o n  s u r v e y  was  f a v o r a b l e  t o w a r d  m o t o r c y c l e  t r a i n i n g  c o u r s e s ,

w i t h  r e s e r v a t i o n s  on f u n d i n g  and a d m i n i s t r a t i o n .

11 .  I he o p i n i o n  s u r v e y  s u p p o r t e d  t h e  i m p o r t a n c e  o f  e y e  p r o t e c t i o n  b u t  was  

n o t  f a v o r a b l e  t o w a r d  a law  r e q u i r i n g  f u l l - t i m e  e y e  p r o t e c t i o n .

12.  A n n u a l  m o t o r c y c l e  m i l e a g e  e s t i m a t e s  v a r i e d  g r e a t l y  w i t h  an a v e r a g e  some­
w h e r e  b e t w e e n  3 6 0 0  and 4 6 0 0  m i l e s  p e r  y e a r .

13 .  S i n g l e  m o t o r c y c l e  a c c i d e n t s  p r e d o m i n a t e l y  o c c u r r e d  i n  r u r a l  a r e a s  d u r i n g  
d a y l i g h t  h o u r s ,  w h i l e  m o t o r c y c l e  a c c i d e n t s  i n v o l v i n g  a c a r  o r  t r u c k  
o c c u r r e d  m o s t l y  i n  u r b a n  a r e a s  du r i ng  d a y l i g h t  h o u r s .

14.  I h e r e  was  a m a r k e d  d i f f e r e n c e  i n  u r b a n  and r u r a l  a c c i d e n t s  by  i n j u r y  
s e v e r i t y  t y p e .  O v e r  h a l f  o f  t h e  A i n j u r y  s e v e r i t y  a c c i d e n t s  o c c u r r e d  i n  
r u r a l  a r e a s ,  w h i l e  B and C i n j u r y  s e v e r i t y  a c c i d e n t s  o c c u r r e d  m o s t l y  i n  
u r b a n  a r e a s .

15.  A u t o m o b i l e  d r i v e r  a w a r e n e s s  o f  and c o u r t e s y  t o w a r d  m o t o r c y c l i s t s  was  

d e t e r m i n e d  t o  be t h e  p r i m a r y  s i n g l e  f a c t o r  i n  m o t o r c y c l e  c o l l i s i o n s .
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A Motorcycle Safety Helmet Study

Reference to NIH’SA Tcclmical Note
DOT IIS-801 137

Safety Helmet Effectiveness /e

A comparison DC tween head injury sustained Dy safety helmet users and nonusers in

traffic accidents in rural areas o f  Illinois, on the basis o f a standard accident speed

for both oups o f  riders, revealed the following:

1 . In general, when helmets were not used, fatal or serious head injury was 3 times greater 

and head injury o f all types was twice as great.

2. Helmets dislodged from the rider’s head during the course o f  an accident did not 

reduce head injury and helmets damaged by cracking or splitting during impact 

were only slightly effective in that fatal or serious head injury was reduced by 

only 20%  over non-hclmctcd riders. As expected , helmets that had not been 

damaged or ejected proved the most effective.

3. Helmets significantly reduced head injury in all three o f  the accident speed ranges 

considered: 60% for speeds up to 30 mph, 52% lor speeds between 3 1-50 mph, and 5 1% lor 

speeds over 50 mph. I lowever,  these differences in helmet effectiveness were not significant 

and helmets were equally effective in all three speed ranges.

4. Helmets significantly reduced head injury at both seat positions on the motorcyc le ,

68% for p j s s e n gm  and 52'.-' for opei . i lors, but the dilTeience n helmet effectiveness 

between the two positions was not signilicani.

5. Helmets rignil ieantly reduced head injury in accidents involving either noncollision 

(by 57%) or collision (by 50%), but Hie di l i e ience in helmet effectiveness between 

the two types o f  accidents was not signil icani.



M o t o r c y c l e  S a f e t y -  D ie  C a s e  f o r  H e l m e t  Us e

Reference to NlflSA Technical Note
DOT I IS-801 836

Motorcycle helmets do not increase incidence of neck injury in accidents.

It has been suggested that helmet use increases the incidence of fatal neck 
injury in motorcy-.le crashes (using data from a LOCO statistical analysis

of motorcycle accidents in New York). 13 Actually, the incidence of neck 
injury in motorcycle accidents during 1066 and 1067 involved any type of 
neck injury, and most of these involved only complaints of pain with no 
visible signs of injury. Studies done recently in Nebraska,^ California 
and CanadalS show that the incidence of neck injury of any type occurs in less 
than two percent of uli motorcycle crashes.

Motorcyclists have been wearing safety helmets for more than 30 years, and 
during this period a number of studies of injury patterns in motorcycle 
accident have been made. None support the claim that helmets increase fatal 
neck injuries. The neck injury issue has been used in opposition to helmet 
laws as an attempt to exploit a peripheral issue on which there is not a 
great deaL of valid data. Consequently, the problem has been magnified far 
out of proportion.

In order to pv vide conclusive evidence which will resolve the issue once 
and for all, e University of California and the Los Angeles County 
Medical Examiner's Office, under contract with the NIITSA, are now undertaking 
in-depth analysis of all fatal motorcycle crashes In Los Angeles County.
Post mortem examination of each helmctcd and unheImoLed rider will he made 
to document •ho Incidence of nock injury in each group. The resuLts of these 
analyses will provide authoritative resolution of the neck injury issue.

Manda l.oi y he lmet  use laws reduce  the number o f  .■•■(■)• iou s  head i n j u r i e s 
and f a t a l i t i e s  r e s u l t i n g  from m o t o r c y r I e  a c c i d e n t s .

It is a logical conclusion that II a mandatory helmet use law Is passed, 
more people will wear helmets, and consequently fewer fatalities and 
fatal injuries will occur in motorcycle accidents. Researchers have tried 
to verify this l;y comparing motorcycle fatalities and head injuries before 
and after implementation Of a mandatory helmet use law. Of particular 
interest is a Brisbane, Australia report^ which utilized three groups -- one 
sample done before Implementation of a helmet use law, and two samples done 
in the two y ars immediately following. This study found (see Table IV}
(a) that a significant increase in helmet use by motorcyclists involved in 
accidents (as expected) and (b) a significant decrease in head injuries a 
the post-legislation group.



Field of View With and Without Motorcycle Helmets 

IV. Summary and Conclusion

In general, motorcycle helmet visual restrictions were smaller along 

the horizontal plane as compared to the vertical planes. The full coverage 

helmets produced relatively small reduction in the entire field of view.

As expected, the full facial coverage helmets resulted in somewhat larger 

reductions. The two styles of full facial coverage helmets yielded signif­

icantly different fields of view. Goggles produced approximately the same 

lateral visual field as the most restricted helmet.

With regard to restriction of the total field of view in the horizontal 

plane, it can be concluded that full coverage helmets (the most common type 

in use) provide only minor restrictions, less than 3 percent from that of 

an unhelmeted person. The full facial coverage helmets designed to comply 

with the lateral vision requirements of the ANSI Z90.1 standard and FMVSS 

No. 218 provided a restriction in lateral vision only marginally more 

than the full coverage helmets (7.3 percent). The "worst case" helmet 

provided a restriction of 21.9 percent from the unhelmeted lateral field.

All helmets tested exceeded the maximum State licensing requirements

II II
of 140° total peripheral view in the horizontal plane. Also, all helmets 

were in general, compliance (especially visual regulations) with DOT 

standards. Therefore, helmet selection in terms of acceptable visual 

field, appears to be a matter of personal preferance among the many 

available styles.

Reference to NirrSA Technical Report
IXTI* IIS 801 758



Reference to M U S A  Technical Note 
DOT I IS- 801 759 

liffect of Safety Helmets on Auditory Capability

SUMMARY

Wearing a protective helmet has little to do with whether or not a motorcycle 

driver will hear a particular sound of interest to him or her. While it 

is true that safety helmets do attenuate external sounds, the amount of 

such attenuation is inconsequential, even when coupled with the amount 

of age-related hearing loss that normally occurs with age. The major 

determiner of whether a given sound will be heard Is the ratio uctween 

the intensity of that sound and the intensity of the masking noise generated 

by the motorcycle (i.e., the signal— to—noise ratio). Safety helmets have 

an inconsequential effect because they reduce the loudness of both the sound 

of interest and the motorcycle noise by an equal amount and hence do not 

alter the signal— Lo— noise ratio between the two. A lie I meted motorcycle 

rider can hear a sound of interest approximately as w e ’L as a person in 

an automobile with the windows closed.
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SUnMARY OF STUDY FINDINGS

T h i s  summary i s  f o r  t h e  b e n e f i t  o f  t h o s e  who a r e  more i n t e r e s t e d  i n  s u r v e y
r e s u l t s  t h a n  i n  d e t a i l e d  a n a l y s i s .  A l l  f i n d i n g s  a r e  s u b s t a n t i a t e d  i n  t h e
body o f  t h e  s t u d y .

1 .  T h e r e  w e r e  7 . 6 7  m o t o r c y c l i s t s  s t r o n g l y  i n  s u p p o r t  o f  t h e  m a n d a t o r y  h e l ­
met  l a w  f o r  e v e r y  1 s t r o n g l y  o pp o se d to t h e  l a w .

2 .  O f  m o t o r c y c l i s t s  who commented on t h e  m a n d a t o r y  h e l m e t  l a w ,  77.3 ' / .  w e r e  
i n  f a v o r  o f  t h e  l a w .

3 .  O f  m o t o r c y c l i s t s  who w o r e  h e l m e t s ,  8 4 . 7 ' /  i n d i c a t e d  t h a t  t h e  h e l m e t
r e d u c e d  i n j u r y  and 8 . 7 /  v o l u n t a r i l y  added t h a t  i t  s a v e d  t h e i r  l i v e s .

4 .  Neck i n j u r i e s  w e r e  v e r y  r a r e  i n  t h e  s e v e r i t y  A ( i n c a p a c i t a t i n g )  i n j u r i e s .

5 .  O v e r  h a l f  o f  t h e  r e s p o n d e n t s  w e r e  a t  l e a s t  t w e n t y  y e a r s  o l d .

6 .  M o t o r c y c l i s t s  o v e r  35 y e a r s  o l d  c o m p r i s e d  2 0 . 7 /  o f  t h e  r e s p o n d e n t s .

7 .  A f e w  m o t o r c y c l i s t s  ( 2 . 6 / )  had l e s s  t h a n  one inont '1 m o t o r c y c l i n g  e x p e r i ­
e n c e ,  b u t  7 5 . 6 /  had more  t h a n  one  y e a r  m o t o r c y c l i n g  e x p e r i e n c e .

8 .  A n a l y s i s  o f  m e d i c a l  c o s t s  and d a y s  l o s t  hy s e v e r i t y  c o d e  i n d i c a t e s  t h a t
t h e  i n j u r y  s e v e r i t y  c o d e s  m a r k e d  b y  i n v e s t i g a t i n g  o f f i c e r s  a r c  a c c u r a t e

i n d i c a t i o n s  o f  i n j u r y  s e v e r i t y .

9 .  I ho o p i n i o n  s u r v e y  was  f a v o r a b l e  t o  m o t o r c y c l e  l i c e n s i n g  w i t h  w r i t t e n

and t r a f f i c  e x a m s ,  b u t  r iot  f a v o r a b l e  t o w a r d  o f f - r o a d  d r i v i n g  e x a m s .

10 .  T h e  o p i n i o n  s u r v e y  was  f a v o r a b l e  t o w a r d  m o t o r c y c l e  t r a i n i n g  c o u r s e s ,

w i t h  r e s e r v a t i o n s  on f u n d i n g  and a d m i n i s t r a t i o n .

1 1 .  The o p i n i o n  s u r v e y  s u p p o r t e d  t h e  i m p o r t a n c e  o f  e y e  p r o t e c t i o n  b u t  was  

not. f a v o r a b l e  t o w a r d  a la w  r e q u i r i n g  f u l l - t i m e  e y e  p r o t e c t i o n .

1 2 .  A n n u a l  m o t o r c y c l e  m i l e a g e  e s t i m a t e *  v a r i e d  g r e a t l y  w i t h  an a v e r a g e  some­
w h e r e  b e t w e e n  3 50 0  and 4 5 0 0  m i l e s  p e r  y e a r .

13.  S i n g l e  m o t o r c y c l e  a c c i d e n t s  p r e d o m i n a t e l y  o c c u r r e d  i n  r u r a l  a r e a s  d u r i n g  

d a y l i g h t  h o u r s ,  w h i l e  m o t o r c y c l e  a c c i d e n t s  i n v o l v i n g  a c a r  o r  t r u c k  
o c c u r r e d  m o s t l y  in u r b a n  a r e a s  d u r i n g  d a y l i g h t  h o u r s .

14.  T h e r e  was a m a r k e d  d i f f e r e n c e  i n  u r b a n  and r u r a l  a c c i d e n t s  by i n j u r y  
s e v e r i t y  t y p e .  O v e r  h a l f  o f  t h e  A i n j u r y  s e v e r i t y  a c c i d e n t s  o c c u r r e d  i n  
r u r a l  a r e a s ,  w h i l e  B and C i n j u r y  s e v e r i t y  a c c i d e n t s  o c c u r r e d  m o s t l y  i n  
u r b a n  a r e a s .

1 5 .  A u t o m o b i l e  d r i v e r  a w a r e n e s s  o f  >111(1 c o u r t e s y  t o w a r d  m o t o r c y c l i s t s  was 

d e t e r m i n e d  t o  be t h e  p r i m a r y  s i n g l e  f a c t o r  i n  m o t o r c y c l e  c o l l i s i o n s .
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|Hg crash helmets have been the subject of considerable 
court litigation across the country. With the exception of 
Michigan and Illinois, the appellate courts in at least 30 
state have upheld the constitutionality of such require- 
mcnu J Further conlirmation of their constitutionality 
is the action of the U.S. Supreme Court in affirming the

Thus the courts have held that requiring a crash helmet 
and eye-protective devices is a reasonable regulation and 
within the police power of the state to protect the public 
health, welfare, and safety. Sucli requirements do not 
deny equal protection under the constitution since the 
equal protection clause does not require that everyone 
be treated equally but rather permits a reasonable class­
ification and classifying motorcyclists separate from 
operators in other vehicles is reasonable. The equal pro­
tection clause docs require equal treatment within each 
reasonable classification.

A common legal theme in these court decisions is that 
crash helmets and eye-protective devices protect other 
users of the highway from danger since such protections 
help prevent the motorcyclist from losing control of his 
vehicle due to Jlying rocks or debris, limbs of trees, etc. 
Also, in rejecting the claims of motorcyclists that such 
requirements are only for the protection of himself and 
thus arc beyond the power of the government to regulate, 
the opinion of the court in Simon v. Sargent is repre­
sentative:

“ . .  . (W)e cannot agree that the consequences of such 
ii>|iirics arc limited to the individual who sustains the 
Injury.. . .  From the moment of the injury, society picks 
up the person oil the highway; delivers him to a munici­
pal hospital and municipal doctors; provides him with 
unemployment compensation if, after recovery, he can­
not replace his lost job. and if the injury < auses perma­
nent disability, may assume the responsibility for his 
and his family’s continued subsistence. We do not un­
derstand a state of mind that permits pluintifT to think 
that only he himself is concerned.”21
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MOTORCYCLE SAFETY - THE CASE FOR HELMET USE

INTRODUCTION

In line with the National Highway Traffic Safety Administration's mission 

to save lives on our nation's highways, significant effort has been 

directed towards better motorcycle equipment, education and licensing.

Of these, the most immediate safety benefits are available from increased 

motorcycle helmet use by all motorcycle riders and passengers.

Currently, forty-seven States, the District of Columbia and Puerto Rico 

hav« enacted comprehensive motorcycle helmet usage laws. Utah requires 

helmet usage on all roads posted above thirty-five miles per hour (35 mph); 

California and Illinois have no laws. Because of the demonstrated effec­

tiveness of helmet use described in this paper, the Secretary of Transportation 

initiated sanction action as provided for under the Highway Safety Act 

against those three States for their failure to conform to Standard N o . 3. 

However, recent actions by the Congress of the United States indicate that 

the Highway Safety Act of 1975 will contain a provision which prohibits the 

Secretary of Transportation from sanctioning any State because it fails to 

require helmet use by persons over 18 years of age. This action by the 

Congress may lead to efforts on the part of many States to repeal existing 

motorcycle helmet laws.

While those opposing helmet usage laws do so primarily on the basis of 

concern with the governmental interference with personal liberties, they 

have also raised issues relating to the validity of the technical data 

supporting the effectiveness of helmets. The legal, governmental and 

social issues of safety helmet use are beyond the scope of this report.

HISTORICAL BACKGROUND

In order to show the importance of the motorcycle helmet as an effective 

safety device, it is necessary to survey the research which has been 

conducted during the past thirty years. While the motorcycle has been 

popular in the United States since the eraly 1960's, it has been an 

intergral part of European and Australian transporation for far longer.

Thus, one should look to the British and the Australians, who are responsible 

for the initial research on helmet effectiveness.

Between 1940 and 1943, Dr. Hugh Cairns conducted in-depth studies of 106 

motorcycle accidents to determine if the crash helmets in use in Great 

Dritian were effective in reducing injury^>^>. After study of the helmets 

themselves, the type of injury and the severity of injury for each case,

Dr. Caiins reported reduced severity of injury through helmet use; one-fourth
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the frequency of fractured skulls through helmet use; and a reduction of 

one-half in hospital treated injuries for helmet users. The report based 

on these studies formed the precedent for future helmet research, and 

presented the first discussion of safety helmets as important safety 
equipment.

The work of Cairns was continued by Lewin and Kennedy, who published a 

study in 1956 of 555 civilian and 135 army motorcyclists admitted to 

hospitals.^ Similar results supporting helmet effectiveness were reported, 

and criteria of an effective helmet were also presented. In 1957 Chandler 

and Thompson developed a statistical demonstration of the useLulness of 

helmets, based on 7,010 motorcyclists injured in 1954 or 1955.^ In addition 

to comparing helmet effectiveness in urban and rural areas, the study documents 
a 30-40 percent reduced chance of head injury if a helmet is worn in a motorcycle 

accident. These British doctors had taken the first significant steps toward 

identifying the life saving potential of motorcycle helmets.

On Januarv 1, 19ol, a law became effective in the State of Victoria (AusLralia) 

making it mandatory for all motorcycle riders to wear safety helmets. A 

relatively thorough study of the data both two years before and after imple­

mentation of the law indicated:-*

1. The legislation was successful, i.e., compliance 

was near 100 percent;

2. Natalities for 1961 and 1962 were reduced by half, 

and after study of many other factors, the reduction 

appears attributable to helmet use; and

3. The risk of fatality to an accident involved helmet 

user is one-third that of an accident involved non­

user.

Thus, the Australian experience showed that a mandatory lieLmet use law was 

enforceable and the resultant helmet use reduced fatalities in motorcycle 

accidenLs.

Tn the United States, safety officials and state legislators watched with 

concern as fatality totals from motorcycle accidents continued to increase.

A Washington State accident summary published in 1967, showed that two-thirds 

of all Washington motorcycle fatalities in 1965 and 1966 resulted from head 

injury.** In 1966, New York and Michigan adopted helmet use laws. Late that 

year the United States Department of Health, Education and Welfare published 

preliminary data suggesting that projected motorcycLe fatalities would be 

reduced by 40 percent, if all motorcyclists used helmets. This and other 

evidence was evaluated, and led the NHTSA to include a motorcycle safety 

standard as one of the initial thirteen Highway Safety Programs Standards



The number of serious, including fatal, head injuries is reduced when 

motorcycle riders are wearing helmets.

Two recent American studies have explored helmet use in relation to injury 

severity in motorcycle accidents. The first was conducted by staff from 

the School of Medicine of the University of California at Davis, and reviewed 

the injury and accident reports of 1,273 persons injured in Sacremento, 

California in 1970.9 Table II, taken from the study, concerns 626 male 

drivers and shows helmet use, injury severity and injury severity rates.

jerious injuries include those resulting in death, hospitalization, most 

nontrivial medically diagnosed fractures in any anatomic location except 

digits, or continuous medical care beyond two visits to a physician.) 

Comparison of non-helmeted driver data to that of helmeted drivers shows 

that:

1. Non-helmeted drivers were injured twice 

as often as helmeted drivers;

7. Serious injury occurred nearly three times 

as often to non-helrneted drivers; and

3. Statistically significant decreases in all head 

injury rales were detected when helmets were 

worn by the driver.

TABLE II

SERIOUS AND N0N-SER10US HEAD INJURY RATES FOR INJURED 

MALE DRIVERS ACCORDING TO HELMET USE SACRAMENTO COUNTY, 

__________________________ CALIFORNIA, 1.970________________________

Helmet

Use

Tola 1 

Injured 

Dr i vers

Drivers with 

Serious 

Head Injury

Serious Head 

Injury Rate (7.)

Dr 1 vers wiIh 

Non-Serious 

Head Injury

Non-Ser ious 

Head Injury 

Rate (7.)

Yes 218 33 15.19* 20 9.17*

. No 908 93 22.80* 53 12.99**

% * Difference in proportions significant, p = .016

** Difference in proportions non-significant, p = .136

Note that a difference in serious head injury rates as large as those shown 

in the table could have occurred by chance less than two times in one hundred.



Safety Helmet Effectiveness

A  comparison between head injury sustained by safety helmet users and nonusers in

traffic accidents in rural areas of Illinois, on the basis of a standard accident speed

for both groups of riders, revealed the following:

1. In general, when helmets wcie not used, fatal or serious head injury was 3 times greater 

and head injury of all types was twice as great.

2. Helmets dislodged from the rider’s head during the course of an accident did not

reduce head injury and helmets damaged by cracking or splitting during impact 

were only slightly effective in that fatal or serious head injury was reduced by 

only 2 0 %  over non-helmeted riders. As expected, helmets that had not been 

damaged or ejected proved the most effective.

3. Helmets significantly reduced head injury in all three of the accident speed ranges 

considered: 6 0 %  for speeds up 30 mph, 5 2 %  for speeds between 31-50 mph, and 51 %  for 

speeds over 50 mph. However, these differences in helmet effectiveness were not significant 

and helmets were equally effective in all three speed ranges,

4. Helmets significantly reduced head injury at both seat positions on the motorcycle,

6 8 %  for passengers and 5?.',-' for opcutois. but the difference >n helmet effectiveness

between the two positions was nut significant.

5. Helmets significantly reduced head injury in accidents involving either noncollision 

(by 57%) or collision (by 50%), but the difference in helmet effectiveness between 

the two types of accidents was not significant.
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The second American study was carried out by the NHTSA, and was published 
in 1974. Information was gathered from police records of 5,608 traffic 
and non-traffic motorcycle accidents which occurred in Michigan (May, June, 
July, 1971, June, July, August, 1972) and Illinois (November 1971 - October, 
1973). After the Illinois data was corrected for overrepresentation of 
rural accidents, analysis and comparisons were made. Table III (taken 
from Appendix C of the report) shows the standardized head injury rates 
for users and nonusers for Illinois and Michigan. The ratio of nonusers 
to users (bottom line of Table III) makes a very important point -- that 
accident involved riders without helmets have three times as many fatal and
serious injuries as helmet users in both States (3.0 for Michigan and 2.9
for Illinois). The ratios for moderate injury are also similar, (2.2 for 
Michigan, 2.0 for Illinois) indicating twice as many helmet nonusers suffering 
moderate injuries as helmet users. Again we have convincing evidence that 
if an accident occurs, a rider's chance of fatal, serious or moderate injury
will be greatly reduced if he is wearing a helmet.

TABLE III

Standardized Percentage of Head Injury Rates 
for Motorcycle Riders in Michigan and Illinois

Fatal or 
Serious Moderate

Minor/
Indet

Total 7. 
Injured

Total
Riders

Mlt K L( | M tV  U f m-'a l i e M/. a b f Me/ If’ f
Users 5.3 7.0 4.4 6.4 3.1 3.2 12.8 16.6 3820 438

Non Users 15.8 20.0 9.5 12.5 5.9 3.8 31.2 36.3 286 927

Ratios 3.0 2.9 2.2 2.0 1.9 1.2 2.4 2.2

Motorcycle helmets do not dangerously restrict or interfere with safe 
operation of a motorcycle.

Those who oppose laws requiring the use of safety helmets have claimed 
that helmets are dangerous because they restrict a motorcyclist's ability 
to see and hear potential hazards. However, these claims are not: supported 
by any type of research or statistical documentation.

The NHTSA has completed initial studies of each of these problems.’^ ^  In 
the first study on vision, four popular helmets were tested to determine the 
degree to which each limited motorcyclists vision. The field of view of 
19 experienced motorcyclists was measured using each of the lour helmets
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(two full facial coverage, and two full coverage). Each person's field of 

vie w  was also treated without a helmet.

The results of the study show that full coverage helmets, representing 

almost 95 percent of current helmet sales, restrict a motorcyclist's field 

of vi e w  in the horizontal plane (peripheral vision) by less than 3 percent.

The study also found that the helmet which provided the smallest field of 

view (a full facial coverage helmet intended for motorsport competition) 

restricted the riders' horizontal field of view less that 22 percent. All 

of the helmets provided a horizontal field of view of more than 180°, well 

above the 140° used by State driver licensing agencies for screening out 

drivers with possible vision problems that would warrant some type of 

restricted driving privilege.

With regard to hearing, helmets do reduce a person's ability to hear, but 

in actual practice the reduction in auditory capacity for the motorcyclist 

is inconsequential. The primary reason for this is that the noise generated 

by the motorcycle and the noise produced at high speed by the wind are so 

great that any sound loud enough to penetrate this noise is loud enough to 

be heard inside the helmet.

To understand why this is true, it is necessary to examine the phenomenon 

of hearing. Whether or not a given sound will be heard by a driver is 

dependent upon three factors: (1) the auditory capability of the driver,

(2) the intensity and frequency oi the sound of interest, and (3) the 

intensity and frequency of the environmental noise that might "mask" or 

hide the desired sound. A given sound will be heard b, a driver if it 

is loud enough when it reaches his ear to be above his hearing threshold, 

and if it is not "masked" or hidden by other sounds or noise present at the 

same time. Motorcycles create average levels of ambient noise ranging from 

85 to 98 db(A) for on-street, or dual purpose machines. For a rider to hear 

any other sound in the presence of this high noise level, the sound must be 

as loud or louder than the motorcycle itself, i.e., it must have a signal- 

to-noi.se ratio of approximately 1 to 1, The greater the signal-to-noise 

ratio, (e.g., the more intense the sound of interest relative to the ambient 

noise) the greater the attention getting properties of the signal and the 

higher the probability that it will be heard. Helmets reduce the loudness 

of both the sound of interest and the motorcycle noise by an equal amount, 

and therefore do not alter the signal-to-noise ratio between the two sounds, 

Consequently, as long as the rider can hear the motorcycle itself while 

wearing a helmet, he or she can also hear any other sound with a favorable 

signal-to-noise ratio at least as well as a driver who does not wear a helmet.

Motorcycle helmets do not increase incidence of neck injury in accidents.

It has been suggested that helmet use increases the incidence of fatal neck 

Injury in motorcycle crashes (using data from a 1969 statistical analysis
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of motorcycle accidents in N ew York).13 Actually, the incidence of neck 

injury in motorcycle accidents during 1966 and 1967 involved any type of 

n eck injury, and most of these involved only complaints of pain with no 

visible signs of injury. Studies done recently in Nebraska,!^ California 

and C a n a d a ^  show that the incidence of ne c k  injury of any type occurs in less 

than two percent of all motorcycle crashes.

Motorcyclists have been wearing safety helmets for more than 30 years, and 

during thi c period a number of studies of injury patterns in motorcycle 

accident have been made. None support the claim that helmets increase fatal 

neck injuries. The neck injury issue has been used in opposition to helmet 

laws as an attempt to exploit a peripheral issue on which there is not a 

great deal of valid data. Consequently, the problem has been magnified far 

out of proportion.

In order to provide conclusive evidence which will resolve the issue once 

and for all, the Univerr.ty of California and the Los Angeles County 

Medical Examiner's Office, under contract with the NHTSA, are now undertaking 

in-depth analysis of all fatal motorcycle crashes in Los Angeles County.

Post mortem examination of each helmeted and unhelmeted rider will be made 

to document the incidence of neck injury in each group. The results of these 

analyses will provide authoritative resolution of the neck injury issue.

Mandatory helmet use laws reduce the number ot serious head injuries 

and fatalities resulting from motorcycle acci d e n t s .

It is a logical conclusion that if a mandatory helmet use law is passed, 

more people will wear helmets, and consequently fewer fatalities and 

fatal injuries will occur in motorcycle accidents. Researchers have tried 

to verify this by comparing motorcycle fatal?ties and head injuries before 

and after implementation of a mandatory helmet use law. Of particular 

interest is a Brisbane, Australia r e p o r t ^  which utilized three groups one 

sample done before implementation of a helmet use law, and two samples done 

in the two years immediately following. This study found (see Table IV)

(a) that a significant increase in helmet use by motorcyclists involved in 

accidents (as expected) and (b) a significant decrease in head injuries in 

the post-legislation group.
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TABLE IV: HELMET USE AND HEAD INJURY BEFORE

AND AFTER MANDATORY HELMET USE LEGISLATION

Pre-Legislation Post-Legislation

Group 1 Group 2 Group 3

No. of Persons 151 38 65

No. of Helmets 

Used 25 34 63

Rate of Wear 16.67. 81.17. 96.97.

Major Head Injury 44 6 13

7. of Group Total 29.17. 15.77. 20.07.

Minor Head Injury 58 11 23

7. of Group Total 38.47. 28.97. 35.47.

Other studies of fatalities and head injuries before and after helmet law 

implementation (Victoria, Australia (19b4), N ew York State (1969) and 

Washington State (1969) ) drew similar conclusions; further, the national 

motorcycle fatality rate decline since 1967 is also an impressive indicator.
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CONCLUSION

There is no question that there is still some lack of carefully designed 

studies of motorcycle accidents, and that there remain questions to be 

answered in the field of motorcycle safety. States have only recently 

started to maintain accurate records of the unique characteristics associated 

with the motorcycle accidents and injuries. Because of this shortage of 

specialized data, it remains a difficult task to conduct studies of a 

rigorous nature that will precisely define the benefits of helmet use.

We can, however, look back over the past 30 years of motorcycle accident 

research, and usfng the data and insights thus acquired, develop meaningful 

programs to reduce fatalities and injuries resulting from motorcycle accidents. 

1) Fx om such studies and experience, NHTSA has promoted efforts in education

i and licensing to enable motorcycle riders to better handle the problems

1 characteristic to motorcycle use. However, to reduce fatalities and serious

i injuries, it is absolutely essential to address the leading cause, which

of course, is head injury. From the data presented here, we can conclude 

' with high confidence that motorcycle helmet use greatly decreases the

likelihood of fatal and serious injury if an accident does occur; also, it 
is clear that the helmet is a truly effective, necessary piece of safety 

$ equipment. It is therefore important that helmet usage be included along
with improved motorcycle education and licensing procedures as a major part 

of all highway safety programs. Through uniformly high rates of helmet use, 

whatever the means of achieving such rates, we should be able to greatly 

i] reduce the number'of motorcycle deaths recorded in the U.S. in years to come.

■3
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The effectiveness of mot'*' 'ycle safety helmets in preventing or 

reducing the severity of head injury in motorcycle crashes has been well 

documented. Under authority of the Highway Safety Act of 1966, the 

Department of Transportation published a Motorcycle Safety Standard for 

State highway safety programs which required that each motorcycle operator 

and passenger wear an approved safety helmet. Currently 47 States, the 

District of Columbia, and Puerto Rico meet the requirement. However, the 

laws implementing this requirement have been opposed by a vocal minority 

of motorcyclists. One of the allegations made is that motorcycle safety 

helmets are hazardous because they restrict the lateral vision of cyclists.

Since no previously published studies have measured the fields of 

view of helmeted and unhelmeted motorcyclists, the work described in this 

report was initiated to develop such data. The limited time period allowed 

to complete this study suggested a simple manually controller test device. 

Therefore, the total field of view at ten angular positions was obtained 

by moving a target along a circular perimeter and recording the angle at 

which it was first perceived. A total of 19 motorcyclists participated 

with each using four different styles of helmets. A less detailed test 

was performed along the horizontal plane using safety glasses and goggles.

I. Introduction



Th is  s e c t i o n  i n c l u d e s  d i s c u s s i o n s  o f  the  p r o c e d u r e s ,  a p p a r a t u s ,  

and s u b j e c t s  u t i l i z e d  du r ing  t h i s  t e s t  p rogram. Most p i e c e s  o f  appa ra tu s  

mentioned i n  P rocedu re s  a re  d e s c r i b ed  i n  d e t a i l  under  Appa ra tu s .

A. P r o c edu re s

The p r im a ry  o b j e c t i v e  was to e v a l u a t e  the f i e l d  o f  v iew f o r  he lmeted

and unhe lmeted r i d e r s .  T o t a l  f i e l d  o f  v iew was measured w i th  the  head i n

a f i x e d  f o rw a rd  p o s i t i o n  and tne  eyes f r e e  to move towardr  the t a r g e t .

The maximum v i s u a l  a ng le  was obse rved  a l o n g  f i v e  r e f e r e n c e  p l a n e s .  One

r e f e r e n c e  p la ne  was the t y p i c a l  h o r i z o n t a l  o r  l a t e r a l  p l a n e .  (O c c a s i o n a l l y ,

t h i s  t o t a l  l a t e r a l  f i e l d  o f  view i s  r e f e r r e d  to  as p e r i p h e r a l  f i e l d ,  but the 
word p e r i p h e r a l  i s  o n l y  a p p l i c a b l e  f o r  a f i x e d  eye p o s i t i o n  t e s t . )

A t a r g e t  p o in t  s l ow l y  moving f rom ou t  o f  the v i s u a l  f i e l d  t o  the  p o in t  

o f  p e r c e p t i o n  de te rm ined each da ta  p o i n t .  Th ree such r e ad ing s  produced an 

ave rage  v a l u e  a l o n g  each o f  th e  ten  t e s t  ang le s  ( s e e  F i g u r e  I ) .  IL shou ld  

be noted t h a t  measu r ing the l o c a t i o n  o f  a t a r g e t  l e a v i n g  the f i e l d  o f  view 

would produce a d i f f e r e n t  a b s o l u t e  number. However ,  in the  p r e s en t  s tu dy ,  

r e l a t i v e  compar isons  w i th  and w i thou t  he lmets  a r e  more impo r t an t  than 

a b s o l u t e  v a l u e s .

P o s i t i o n i n g  the  s u b j e c t  a t  the  c en te r  o f  the  p e r im e t e r  t e s t  d e v ic e  

s i g n i f i c a n t l y  i n f l u e n c e d  the exac t  t a r g e t  p o s i t i o n  when i t  en t e red  Lhe 

v i s u a l  f i e l d .  A s t r i n g  s t r e t c h e d  a c r o s s  the d i ame te r  o f  the bow and 

p laced  a few inches  above the s u b j e c t ' s  head se rved  as a c e n t e r  ma rke r .  

V e r t i c a l  a l ig nmen t  w i th  r e sp ec t  to  the h o r i z o n t a l  p l a n e  was accomp l i shed 

by a d j u s t i n g  the he igh t  o f  the  c h a i r  on which the  s u b j e c t  s a t .  The l a r g e  

e i g h t  ( 8 )  f o o t  d iame te r  bow ( s ee  F i g u re  2 ) a l l ow ed  f o r  s l i g h t  sub jec t  

m isa l ignmen t  w i th ou t  s e r i o u s l y  a f f e c t i n g  the r e c o rd e d  a n g l e .

I I .  T e s t  M e th o d s
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A c h in  suppo r t  kep t  t h e  s u b j e c t s  f r om  making l a r g e  movements f r om  

the f i x e d  f o rw a rd  p o s i t i o n ,  bu t  many i n d i v i d u a l s  t i l t e d  t h e i r  heads 

s l i g h t l y  towards the t a r g e t .  He3.met p o s i t i o n  on the  head v a r i e d  between 

i n d i v i d u a l s ,  and some he lme t  r e ad ju s tm en t  o ccu r r ed  du r ing  the  t e s t i n g .  

T h e r e f o r e ,  any p a r t i c u l a r  r e a d ing  might be expected t o  be l a r g e l y  d i f f e r e n t  

f rom the ave rage  v a l u e .  But t h i s  s i t u a t i o n  i e  r e a l i s t i c  compared t o  the  

v a r i a n c e  one would f i n d  between d i f f e r e n t  r i d e r s  du r ing  i n - u s e  c o n d i t i o n s .

Three o t h e r  t e s t s  were  pe r fo rmed on each s u b j e c t .  The f i r s t  t e s t  

de te rmined the maximum head t u rn in g  ( r o t a t i o n  i n  the h o r i z o n t a l  p l a n e )  

w i th  and w i th ou t  h e lme t s .  With the  s u b j e c t  f a c i n g  f o rw a r d ,  a l i g h t  

3 / 16  inch aluminum tube was taped to  each he lme t .  When the s u b j e c t  

tu rned  h i s  head,  w h i l e  bo th  hands were  on hand le  b a r s  p r o v i d e d ,  the 

" p o i n t e r "  i n d i c a t e d  a n g u l a r  d i sp l acemen t  on the p e r im e t e r  bow. The 

no he lmet  c o n d i t i o n  was approx imated by r e p e a t i n g  the above t e s t  us ing 

a l i g h t  we igh t  hockey he lme t .

The second a d d i t i o n a l  expe r iment  measured v i s u a l  f i e l d  w i th  s a f e t y  

g l a s s e s  and g og g l e s .  Th is  t e s t  was l im i t e d  to the r e s u l t s  ob t a in ed  a long  

the h o r i z o n t a l  p l a n e .  The f i n a l  e v a l u a t i o n  was a s imp le  he lmet p o s i t i o n i n g  

chock .  The v e r t i c a l  d i s t a n c e  between the s u b j e c t s '  eyes ( c e n t e r l i n e )  and 

the he lmet  br im above was measured.

The he lmets  used i n  the  s tudy  a r e  dep ic ted  i n  F i g u re  3 .  They were 

s e l e c t e d  t o  r e p r e s e n t  bo th the "w o r s t  cnse"  o f  f i e l d  o f  v iew r e s t r i c t i o n  

w i th  a he lmet and the  t y p i c a l  c a s e s .  The he lme ts  were o f  two d e s ig n s ,  

commonly r e f e r r e d  to  as f u l l  cove rage  and f u l l  f a c i a l  c ove rag e .  The ma jo r  

d i s t i n c t i o n  i s  t h a t  the  f u l l  c ove rage  he lme ts  do no t  p r o v i d e  c ra sh  p r o t e c t i o n  

f rom d i r e c t  impacts i n  the  f a c i a l  a r e a .  From q u a l i t a t i v e  o b s e r v a t i o n  i t

4
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can be d i s c e rn ed  t h a t  t h e  f u l l  f a c i a l  c ove rage  he lmet  c r e a t e s  a s u b s t a n t i a l l y  

reduced f i e l d  t •' v iew as compared t o  an unhe lmeted r i d e r .  However,  i t  shou ld  

be no ted t h a t  t h i s  c o n f i g u r a t i o n  o f  he lme t  was o r i g i n a l l y  des igned t o  p r o ­

v i d e  maximum p r o t e c t i o n  under m o t o r - s p o r t  r a c i n g  c o n d i t i o n s  and i s  no t  

t y p i c a l l y  used by m o t o r c y c l i s t s  r i d i n g  on p u b l i c  r o a d s .  The S a f e t y  Helmet 

C oun c i l  o f  America e s t im a te s  t h a t  l e s s  than 6 p e rcen t  o f  the  he lmet  
s a l e s  a r e  o f  t h i s  c o n f i g u r a t i o n .  A l l  h e lme ts  were purchased f r om  commerc ia l  

c y c l e  shops and a r e  manufac tu red by l a r g e  he lmet companies.

The s a f e t y  g l a s s e s  v e r e  ras.de by F o s t e r  G ran t  and S tud io  C r a f t .  These 

a r e  d i s p l a y e d  i n  F i gu r e  4 .  The F o s t e r  G rant  g l a s s e s  were c on s t r u c t e d  w i th  

t h i n  w i r e  f r am e s ,  and the  S tud io  C r a f t  had heavy p l a s t i c  f r am e s .  S c o t t  

and S a l i c e  r e p r e s e n t e d  two o f  the many s t y l e s  o f  g og g l e s .  S c o t t  had a 

f l a t  s h i e l d ,  w h i l e  S a l i c e  had a bubb le  s h i e l d .  Both types  o f  gogg le s  a r e  

shown i n  F i g u r e  5.

B. Appara tus

The f o u r  ( 4 )  f o o t  r a d i u s  p e r im e t e r  dev ic e  i s  shown i n  F i g u re  2 .  Th is  

s t r u c t u r e  was f a b r i c a t e d  f rom welded r o l l e d  aluminum s e c t i o n s .  I t  extends 

127° f r om  the  c en t e r  o f  r o t a t i o n .  Because o f  the l a r g e  moment on the  

r o t a t i n g  suppo r t  p i e c e ,  t h e r e  was a s l i g h t  ( i  i n ch )  sag a t  the extreme 

edge o f  the bow. Th is  was compensated by s l i g h t l y  t i l t i n g  the e n t i r e  

s t r u c t u r e  backwards.  One ( 1 )  deg ree  inc rements  were marked on the o u t ­

s i d e  s u r f a c e  o f  the  bow (away f rom the s u b j e c t ) .  Both c h o r d a l  and 

c i r c u m f e r e n t i a l  measurements were used t o  doub le  check the  a ng u l a r  

l o c a t i o n s .

6



■

S a l i c e  S c o t t
FIGURE U -Gogg le s  as Worn Du r ing V i s u a l  F i e l d  T e s t i n g

FIGURE 5 -  S a f e t y  C l a s s e s  Tes ted :  S t u d i o - C r a f t  (on l e f t )  and F o s t e r  G ran t
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Two t r o l l e y s  suppo r ted  by f o u r  n y l o n  r o l l e r s  each moved a round the 

t r a c k  w i t h  marke r s  p o i n t i n g  to  the  a ng l e  i n d i c a t o r s .  A b l a c k  1 8 - in c h  

f l e x i b l e  r od  was a t t a ch ed  to  one whee l o f  each t r o l l e y .  Th is  p e rm i t t e d  

moving the  t r o l l e y  i n t o  the  s u b j e c t s  v iew w i t h o u t  hav ing  any hands near  

the  t a r g e t  a r e a .  Th is  d e v i c e  i s  d i s p l a y e d  i n  F i g u r e  6 .

The s e a t  s t r u c t u r e  p ro v id ed  f o r  a d j u s t a b l e  s u b j e c t  h e ig h t  and ch in  

s u p p o r t .  A f t e r  o r i g i n a l  p o s i t i o n i n g ,  the  s u b j e c t  cou ld  move s l i g h t l y  

i n  the  s e a t  and s t i l l  r e t u r n  to  the  same l o c a t i o n  w i t h i n  the  p e r im e te r  

d e v i c e .  F i g u r e  7 shows the ch in  s uppo r t  d u r ing  a t e s t  c o n d i t i o n  w i th  no h e l ­

met .  The ch in  r e s t  caused some i n t e r f e r e n c e  w i th  the f u l l  f a c i a l  cove rage  

h e lm e t s .  The l ow e r  p o r t i o n  o f  these  f u l l  f a c i a l  cove rage he lme ts  had to  

be l i f t e d  up to  p l a c e  the s u b j e c t s '  c h in  i n  the  ch in  s u p p o r t .  The he lmet 

was then r e t u r n e d  to  i t s  no rma l  p o s i t i o n .  S e v e r a l  checks v a l i d a t e d  tha t  

the  f i n a l  he lmet  p lacement  on the  head was a pp ro x im a t e l y  e q u i v a l e n t  to 

the  o r i g i n a l  p o s i t i o n .  No i n t e r f e r e n c e  e x i s t e d  w i t h  the  f u l l  cove rage  

he lm e t s .  T y p i c a l  he lmet  and ch in  suppo r t  p o s i t i o n i n g  may be obse rved i n  

F i g u r e  3 .  I t  s hou ld  be no ted t h a t  t h e r e  i s  m in ima l  i n t e r f e r ^ . . c e  i n  the 

f u l l  f a c i a l  coverage h e lm e t s .

The t a r g e t  t h a t  the  s u b j e c t s  obse rved e n t e r i n g  t h e i r  f i e l d  o f  view 

was a wh i te  do t  on the b l a c k  t r o l l e y .  The 0 81 inch  d iame te r  do t  sub­

tended a one ( 1 )  deg ree  v i s u a l  a ng le  t o  the s u b j e c t s '  eyes .  I n d i r e c t  

l i g h t i n g  ( p r o v i d e d  by f o u r  photo  f l o o d  lamps ) produced a b r i g h t  n o n - g l a r e  

room i l l u m i n a t i o n .  L i g h t  i n c i d e n t  on the  wh i t e  d o t  was measured as 

a p p r o x im a t e l y  1 0 0 - f o o t  c an d l e s .

8



( . i )  s i d e  away trom s u b j e c t  (h )  s i d e  toward sub j e c t

!•'ICUKK 6 T r o l l e y  With V i s u a l  I'.true! and An>;1t* I n d i c a t o r

K10URK 1 Chin Support and Cuidc Device
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A t o t a l  o f  19 s u b j e c t s  (18  male  and one f em a l e )  comple ted the  t e s t  

"■series. A l l  p a r t i c i p a n t s  were e xpe r i e nced  m o t o r c y c l i s t s .  I t  was f e l t  

t h a t  t h i s  group o f  p e op l e  c ou ld  b e t t e r  p o s i t i o n  ( t o  no rma l  c om fo r t  l e v e l s )  

the  he lme ts  and no t  s u f f e r  f a t i g u e  d u r in g  the  one and o n e - h a l f  hou r  t e s t .  

Sub j e c t s  ages ranged f rom  20 t o  55 w i t h  median age o f  31 .  F i f t y  pe r c en t  

o f  the p a r t i c i p a n t s  n o rm a l l y  wore eye g l a s s e s .  Many d id  n o t  use t h e i r  

g l a s s e s  du r ing  the t e s t  because the temple ( s i d e )  p o r t i o n  o f  the  f r ames 

b locked  a p a r t i c u l a r  p e r im e t e r  t a r g e t  p o s i t i o n .  I t  was f e l t  t h a t  

v i s i o n  r a t h e r  than eye g l a s s e s  s t y l e  was t o  be t e s t e d ,  so when i n t e r ­

f e r e n c e  o c c u r r e d  the  s u b j e c t s  removed t h e i r  g l a s s e s .  Many n e a r - s i g h t e d  

i n d i v i d u a l s  commented t h a t  they cou ld  e a s i l y  p e r c e i v e  ( though no t  see 

w i th  g r e a t  a c u i t y )  the  t a r g e t  when i t  was out  o f  the range o f  n o rm a l l y  
c o r r e c t e d  v i s i o n .

C. Subj ects
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I I I .  R e s u l t s  and D i s c u s s i o n s

A. Helmets

At each t e s t  a n g l e ,  w i th  r e s p e c t  t o  the  h o r i z o n t a l  p l a n e ,  t h r e e  

t r i a l  r e a d in g s  were r e c o rd ed .  T y p i c a l l y ,  the s u b j e c t  and he lmet  p o s i ­

t i o n s  remained f i x e d  so th a t  the  r e a d ing s  were w i t h i n  a few degrees  

o f  each o t h e r .  The da ta  were ga the red  f o r  a l l  s u b j e c t s  a t  each a n g l e .

Tab le  1 shows the  mean and s tanda rd  d e v i a t i o n  ob t a in ed  f r om  a l l  

i n d i v i d u a l  d a t a .

The s t anda rd  d e v i a t i o n s  were r a t h e r  l a r g e  f o r  bo th  he lmeted and 

unhelmeted c o n d i t i o n s  a t  each t e s t  a n g l e .  S e v e r a l  s imp le  e x p l a n a t i o n s  

were obv iou r  rom the  n a t u r e  o f  the t e s t .  F i r s t ,  t h e r e  a r e  p h y s i o l o g i c a l  

and an a t om ic a l  d i f f e r e n c e s  between s u b j e c t s  t h a t  a f f e c t  bo th  no rma l  f i e l d  

o f  view and p o s i t i o n  w i t h i n  the  he lme t .  Second , e xac t  p lacement  o f  the 

he lmet on the  head and p r e c i s e  p o s i t i o n i n g  o f  the head i n  the p e r im e t e r  

were d i f f i c u l t  to  o b t a i n  r e p e a t a b l y .  T h i r d ,  s l i g h t  and unconsc ious  head 

and s h o u ld e r  movements f rom s i d e - t o - s i d e  were im po s s i b l e  to  c o n t r o l .

However,  t h e r e  was a concep t  t h a t  was o v e r l o o k e d  in  the e xp e r im en t a l  

des ign  t h a t  now appea rs  to  be a m a jo r  f a c t o r .  Wh i le  the  ch in  r e s t  p r o ­

v ided p o s i t i v e  downward and s i d e - t o - s i d e  head gu idance ,  the  jaws were not 

clamped down. T ab le  1 c l e a r l y  i n d i c a t e s  a l a r g e r  s c a t t e r  i n  the  da ta  f o r  

above the  h o r i z o n t a l  p l a n e  r e ad ing s  as compared to  be low .  Thus , i f  u 

s u b j e c t  s ub c on s c i o u s l y  opened h i s  Jaw when l o o k i n g  up towards a t a r g e t ,  

then an a r t i f i c a l l y  l a r g e r  v i s u a l  f i e l d  would be r e c o rd e d .  Th i s  phenominon 

cou ld  occur  w i th  bo th  he lmeted and unhe lmeted s u b j e c t s .
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Mean S t - .D&y.

0 6

+35
+70°

+ 1 1 0 °

+145°
-35°
-70°

- 1 1 0 °

-145°
180°

113 .6*
80.3 
46.8
49 .3  
85.1

107 .0
81.7
81.8 

104.8 
112.5

6.4
12 .7
1 1 . 6

14.1
11.3
8 . 1

6 . 1

7.8
1 0 . 0

7 .2

92.1
70.1
37.6
38.9
69.6
70.4
39.4
41 .5
67.9
89 .5

5.7
12 .3  

8 . 2  

8 . 2

11.3 
1 0 . 0

8 . 1

6 . 8  

9.4 
6 . 8

116.1
83 .9
56 .3
54 .8
83 .9  

107.7
81 .5
79.9 

107.4 
115.6

5.20
1 1 . 0

12 .5
11.5 
12.7
6 . 1

6 . 2

7 .0
9 .0  
7 .3

107.1
77.1
47 .2
46.4 
77.0
89.5
51.4
53.4
90.6

108.2

4 . 8  
9 . 5

10 .9
9 .1
9 . 3
8 .4
9 .9
6 .9  
6 .7  
7 . 0

116.2
85 .7  
64 .3
66 .5
88.5 

1 1 1 . 1

84 .0
83 .7

110.5
116.5

7.8
9 .9  

11 .5  
1 1 . 0  

11 .9
7.8 
6 . 0  

6 .5  
7.4
7.8

TABLE 1 Mean and Standard Deviat ion Data f o r  A l l  Angular Planes

*A11 measurements are in degrees



Cons id e r in g  the  l a r g e  number o f  v a r i a b l e s  t h a t  a r e  v e r y  d i f f i c u l t  

to f u l l y  c o n t r o l ,  t he  s t a t i s t i c a l  a sp ec t s  o f  the  da ta  seem adequate  f o r  

the  in tended pu rpose  o f  an i n i t i a l  d e t e rm in a t i o n  and i d e n t i f i c a t i o n  o f  

f i e l d  o f  view v a l u e s  w i th  and w i t h o u t  h e lm e t s .

F i g u re s  8 th rough 12 g r a p h i c a l l y  i l l u s t r a t e  the  ave rage  f i e l d  o f  

v iew f o r  each he lmet  and the  no he lmet  c o n d i t i o n .  Note t h a t  the  f i e l d  

i s  d i s p l a y e d  as the s u b j e c t  o b se rv e s  i t  ( i . e .  0° i s  to  the r i g h t ) .

F i g u r e  13 i s  a compos ite  o f  the  t h r e e  he lmeted and the  unhelmeted t e s t  

r e s u l t s .  One o f  the  f u l l  cove rage  he lme t s  i s  om i t t ed  because i t  i s  

e s s e n t i a l l y  the  same as the  o t h e r .

As no ted i n  the  i n t r o d u c t i o n ,  a p r im a ry  pu rpose  o f  t h i s  work was to  

deve lop  d a ta  on the  deg ree  to which the  l a t e r a l  v i s i o n  ( i . e . ,  t h e  f i e l d  

o f  v iew i n  the  h o r i z o n t a l  p l a n e )  i s  reduced by the  use o f  s a f e t y  h e lm e t s .  

Helmets r e p r e s e n t i n g  the "wo r s t  c a se "  and the t y p i c a l  case o f  l a t e r a l  

f i e l d  r e d u c t i o n  were used .

Tab le  2 d i s p l a y s  the  t o t a l  v i s u a l  f i e l d  a l o n g  the  h o r i z o n t a l  p l ane

f o r  each o f  the  he lmets  t e s t e d  as w e l l  as the  unhelmeted c o n d i t i o n .

From t h i s  t a b l e  i t  can be dete rmined th a t  the two f u l l  c ove rage  he lme ts

(A r th u r  Fulmer and Buco) had r e l a t i v e l y  l i t t l e  e f f e c t  on l a t e r a l  v i s i o n ;

bo th  reduced th e  f i e l d  l e s s  than 3 p e r c e n t .  The Shoe i h e lm e t ,  a f u l l

f a c i a l  cove rage  he lmet  des igned to meet FMVSS No. 2 1 8 ,  reduced the  t o t a l

v i s u a l  f i e l d  a lo ng  the  h o r i z o n t a l  p l a n e  by o n l y  7 . 3  p e r c e n t .  The B e l l

S t a r  f u l l  f a c i a l  he lmet  was s e l e c t e d  as the  "wo rs t  c ase "  he lmet i n  terms

o f  r e d u c t i o n  i n  the f i e l d  o f  v iew a lo n g  the  h o r i z o n t a l  p l a n e .  The B e l l

S t a r  he lmet  reduced l a t e r a l  v i s i o n  by 2 1 . 9  p e r c en t .  However,  as noted

p r e v i o u s l y ,  t h i s  c o n f i g u r a t i o n  o f  he lmet  accoun ts  f o r  l e s s  than 6 p e rcen t

* B e l l  a l s o  markets  a n o th e r  f u l l  f a c i a l  cove rage  h e lm e t ,  the  S t a r  1 20 ,  which 
p r o v i d e s  a f i e l d  o f  view s i m i l a r  to  the  Shoe i  he lm e t .
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FIGURE 9 -Average V isua l  F ie ld  with Arthur Fulmer Model AF-40 I'°lmet
-70°







FIGURE 12- Average V i sua l  F i e l d  With Shoe! Model S-20 Helmet





o f  c u r r e n t  he lme t  s a l e s  and many o f  th e se  a r e  used e x c l u s i v e l y  f o r  

o f f - r o a d  r a o t o r s p o r t  a c t i v i t i e s  r a t h e r  than f o r  o n - s t r e e t  m o t o r c y c l e  

r i d i n g .

A r t h u r  Fu lmer  B e l l Buco Shoe !  No Helmet

Mean 2 2 6 . 2 ° 1 8 1 . 7 °  2 3 1 . 7 ° 2 1 5 . 8 °  2 3 2 . 7 °
S tanda rd  Dev 1 2 . 9 ° 10.6° n . 3 ° 9 . 0 °  1 4 . 0 °
P e r c e n t  Reduc t ion  

f r om  no he lmet  
v a l u e

2 . 8 % 21.9% 0.4% 7.3%

TABLE 2 T o t a l  V i s u a l  F i e l d  Along the H o r i z o n t a l  P l ane

As can be obse rved  f r om  F i g u r e s  8 -  1 3 ,  the  f u l l  f a c i a l  cove rage  

he lme ts  ( B e l l  and S h o e i )  reduced the  t o t a l  v i s u a l  f i e l d  a l o n g  the  v e r t i c a l  

p l a n e s  s i g n i f i c a n t l y  f r om  the  unhelmet o r  f u l l  c ove rage  he lmet  c o n d i t i o n s .  

F u l l  f a c i a l  c ove rage  he lmets  a l s o  accounted f o r  a s i g n i f i c a n t  leduc t i o n  

i n  the  t o t a l  f i e l d  o f  v iew a r e a  ( i . e . ,  the  enve lop  d ep ic ted  by the  b o ld  

l i n e s  i n  F i g u re s  8 -  1 3 ) .  I n  the extreme compar ison between the  "wors t  

c a se "  h e lm e t ,  the B e l l  S t a r ,  and the  no he lmet  c o n d i t i o n ,  the t o t a l  

v i s u a l  a r e a  was l e s s e n ed  by 55 p e r c e n t .

Two f a c t s  must be made c l e a r  a t  t h i s  p o i n t .  F i r s t ,  a l o n g  the  h o r i ­

z o n t a l  p l a n e  a l l  he lme t s  p r o v i d e  more than a 180° f i e l d  o f  v iew . Th is  

exceeds the  maximum 140° t o t a l  " p e r i p h e r a l "  v i s i o n  r eq u i r e d  f o r  any S t a t e  

l i c e n s i n g  t e s t .  Second , cho ic e  i ’ - ne lmet pu rchas ing  i s  the  d e c i s i o n  o f  the  

i n d i v i d u a l  m o t o t c y c l i s t . The f u l l  c ove rage  he lmets  mpt- DOT r e v u l a t l n n R  

(FMVSS No. 2 1 8 )  and had r e l a t i v e l y  sm a l l  e f f e c t s  on the v i s u a l  f i e l d .

I f  a d d i t i o n a l  p r o t e c t i o n  i s  d e s i r e d ,  then a f u l l  f a c i a l  cove rage  he lmet 

may be the  r i d e r ' s  c h o i c e .
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B. Goggles and S a f e t y  G la s s e s

Gogg les  and s a f e t y  g l a s s e s  were  e va lu a t ed  o n l y  a l o n g  the h o r i z o n t a l  

p l a n e .  The t o t a l  f i e l d  was 1 8 4 . 2 °  f o r  the  S a l i c e  gogg le s  and 1 8 6 . 1 °  f o r  

the  S c o t t  g l e s .  These v a l u e s  were v e r y  s im i l a r  t o  those  o f  the  B e l l  

S t a r  h e lm e t .  e v e r a l  p a r t i c i p a n t s  compla ined about  the  d i s t o r t i o n  i n  

the  S a l i c e  gogg les  due t o  the  doub le  c u r v a t u r e  o f  th e  bubb le  shaped 

p l a s t i c  s h i e l d .

The s a f e t y  g l a s s e s  e v a l u a t i o n  proved to be mean ing le s s .  Two 

c o n d i t i o n s  e x i s t e d  — e i t h e r  the  temple p i e c e  i n t e r f e r e d  o r  i t  d id  

n o t .  I f  the s i d e  p i e c e  d id  no t  o b s t r u c t  v iew ing  the  t a r g e t ,  then 

no rma l  bareheaded v i s i o n  was be ing t e s t e d .  T h e r e f o r e ,  the o n l y  

s a f e t y  g l a s s e s  da ta  which i s  mean ing fu l  i s  t h a t  about  50% o f  the wide 

f ramed S tu d io  C r a f t  g l a s s e s  i n t e r f e r e d  w i th  l a t e r a l  v i s i o n .  The t h i n  

f ramed F o s t e r  G ran t  g l a s s e s  d id  n o t  o b s t r u c t  v i s i o n .

One i n t e r e s t i n g  e x t r an eou s  r e s u l t  appea red when t e s t i n g  w i th  

F o s t e r  G ran t  g l a s s e s .  Because t h i s  t e s t  was e s s e n t i a l l y  the  same 

as the  i n i t i a l  bareheaded t e s t ,  the  two were compared. The g l a s s e s  

t e s t  was the  f i n a l  p ro cedu re  o f  an hour and a h a l f  t e s t  program.

D e sp i t e  the  g e n e r a l l y  t i r e d  eye c o n d i t i o n s  o f  most s u b j e c t s ,  the 

ave rage  t o t a l  h o r i z o n t a l  f i e l d  i n c r e a s ed  f rom 2 3 2 . 6 °  to 2 3 7 . 5 ° .

Th is  s m a l l ,  but  c o n s i s t e n t  ( 1 3  to  19 s u b j e c t s )  improvement appea rs  

to  be a p s y c h o l o g i c a l ,  as w e l l  as p h y s i o l o g i c a l  f u n c t i o n  o f  a 

l e a r n i n g  p r o c e s s .

C. A d d i t i o n a l  Tes t s

Two t e s t s  r e l a t e d  to  v i s i o n  (but not', measured w i th  the  p e r im e t e r  

d e v i c e )  were a l s o  pe r fo rmed on a l l  s u b j e c t s .  The f i r s t  s tudy  d e a l t
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w i th  reduced head t u rn in g  w i th  m o t o r c y c l e  h e lm e t s .  Tab le  3 d i s p l a y s  

the  f i n d i n g s  o f  t h i s  s tu dy .  The r e s u l t s  w i t h  a l i g h t -w e i g h t  hockey 

he lmet were c l e a r l y  l a r g e r  than w i th  the  m o t o r c y c l e  h e lm e t s .  Each 

s u b j e c t  p r o v id ed  da ta  f o r  f o u r  compar isons  between no he lmet (as 

s imu la t ed  w i th  a hockey he lme t )  and m o t o r c y c l e  he lmet  c o n d i t i o n s .  

T h e r e f o r e  a t o t a L  o f  76 (4 x 19 )  compar is ons  cou ld  be made. Su r ­

p r i s i n g l y ,  86% o f  th e  i n d i v i d u a l  a n a l y s e s  showed h igh e r  a ng u l a r  

r o t a t i o n  f o r  th e  hockey he lmet c o n d i t i o n .  The r e s t r i c t i o n  o f  head 

t u r n i n g  i s  s m a l l ,  but  h i g h l y  c o n s i s t e n t .  There  appea rs  to  be no 

a na t om ic a l  o b s t r u c t i o n ,  so the e f f e c t  i s  p r o b a b l y  p s y c h o l o g i c a l  in  

n a t u r e .

Hockey Helmet A r thu r  Fulmer B e l l Buco Shoe i

T o t a l
Angle

1 9 5 . 8 ° 1 8 8 . 4 ° 1 8 8 . 6 C 1 8 7 . 4 ° 1 8 4 . 4 °

TABLE 3 Head Tu rn ing ( S i d e - t o - S i d e )

Data was c o l l e c t e d  on the  t y p i c a l  p o s i t i o n i n g  (p resumab ly  the most 

c om f o r t a b l e )  t h a t  each s u b j e c t  chose .  Measurements were made o f  the 

app rox ima te  d i s t a n c e  between the c en t e r  o f  the  p a r t i c i p a n t ' s  eye and 

the  he lmet br im above.  In  o r d e r  o f  i n c r e a s i n g  d i s t a n c e ,  the  he lmets  

were as f o l l o w s :  B e l l  ( 1 . 2 2 ) ,  A r t h u r  Fu lmer ( 1 . 3 8 ) ,  Shoe i ( 1 . 5 1 ) ,  and 

Buco ( 1 . 8 4 ) .  The s t anda rd  d e v i a t i o n s  were l a r g e ,  so i t  i s  d i f f i c u l t  

to s p e c i f y  a t y p i c a l  c om fo r t a b l e  he lmet p lacement index .
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I n  g e n e r a l ,  m o t o r c y c l e  he lme t  v i s u a l  r e s t r i c t i o n s  were s m a l l e r  a long  

the  h o r i z o n t a l  p l c n e  as compared t o  the  v e r t i c a l  p l a n e s .  The f u l l  c ove rage  

he lme ts  produced r e l a t i v e l y  sm a l l  r e d u c t i o n  i n  the  e n t i r e  f i e l d  o f  v iew .

As expec ted ,  the f u l l  f a c i a l  cove rage  he lme t s  r e s u l t e d  i n  somewhat l a r g e r  

r e d u c t i c n s .  The two s t y l e s  o f  f u l l  f a c i a l  c ove rage  he lmets  y i e l d e d  s i g n i f ­

i c a n t l y  d i f f e r e n t  f i e l d s  o f  v iew . Gogg les  produced a p p ro x im a t e l y  the  same 

l a t e r a l  v i s u a l  f i e l d  as the  most r e s t r i c t e d  he lme t .

With r e g a rd  t o  r e s t r i c t i o n  o f  the  t o t a l  f i e l d  o f  v iew i n  the h o r i z o n t a l  

p l a n e ,  it . can be conc luded t h a t  f u l l  c ove rage  he lme ts  ( t h e  most common type 

i n  use )  p r o v i d e  o n l y  minor  r e s t r i c t i o n s ,  l a s s  than 3 pe r c en t  f rom t h a t  o f  

an unhelmeted pe r s on .  The f u l l  f a c i a l  cove rage  he lme ts  des igned to  comply 

w i th  the  l a t e r a l  v i s i o n  r equ i r emen ts  o f  the ANSI Z90 .1  s t anda rd  and FMVSS 

No. 218 p r o v id ed  a r e s t r i c t i o n  i n  l a t e r a l  v i s i o n  o n l y  m a r g i n a l l y  more 

than the  f u l l  cove rage  he lme ts  ( 7 . 3  p e r c e n t ) .  The "wo r s t  c a s e "  he lme t  

p r o v ided  a r e s t r i c t i o n  o f  2 1 . 9  p e r c en t  f r om the unhe lmeted l a t e r a l  f i e l d .

A l l  he lme ts  t e s t e d  exceeded the  maximum S t a t e  l i c e n s i n g  r equ i r emen ts
II II

o f  140° t o t a l  p e r i p h e r a l  v iew i n  the  h o r i z o n t a l  p l a n e .  A l s o ,  a l l  he lmets  

were i n  g e n e r a l  compl iance ( e s p e c i a l l y  v i s u a l  r e g u l a t i o n s )  w i th  DOT 

s t a n d a r d s .  T h e r e f o r e ,  he lmet  s e l e c t i o n  in  terms o f  a c c e p t a b l e  v i s u a l  

f i e l d ,  appea rs  to be a m a t te r  o f  p e r s o n a l  p r e f e r e n c e  among the many 

a v a i l a b l e  s t y l e s .

IV .  Summary and C o n c lu s io n
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EFFECT OF SAFETY HELMETS ON AUDITORY CAPABILITY 

ROBERT L .  HENDERSON

One o f  the  arguments advanced by opponents o f  s a f e t y  h e lme t s  and laws 

mandat ing t h e i r  use i s  t h a t  such he lmets  reduce a u d i t o r y  c a p a b i l i t y  to  

a l e v e l  u n s a fe  f o r  d r i v i n g .  There  i s  no s c i e n t i f i c  d a ta  s u p p o r t i n g  t h i s  

v iew . There  i s ,  however ,  s c i e n t i f i c  d a ta  showing c l e a r l y  t h a t  the  r e d u c t i o n  

i n  a u d i t o r y  c a p a b i l i t y  r e s u l t i n g  f rom wea r ing a p r o t e c t i v e  he lme t  i s  

i n c o n s e q u e n t i a l  i n  the  d r i v i n g  s i t u a t i o n .  The p r im a r y  3on f o r  t h i s  i s  

th a t  the n o i s e  gene ra ted  by the m o t o r c y c l e  i t s e l f  (and a t  h i g h e r  speeds ,  

by wind)  i s  so g r e a t  t h a t  any sound l o u d  enough t o  p e n e t r a t e  t h i s  n o i s e

i s  l oud  enough t o  be heard i n s i d e  a he lme t .

To unde rs tand  why t h i s  i s  t r u e ,  i t  i s  n e ce s sa r y  t o  examine the  phenomenon 

o f  " h e a r i n g . "  Whether o r  no t  a g i v en  sound w i l l  be hea rd  by a d r i v e r  i s  

dependent upon t h r e e  f a c t o r s :

1 .  The a u d i t o r y  c a p a b i l i t y  o f  the d r i v e r ;  i . e . ,  h i s  s e n s i t i v i t y  to

sound s t i m u l i  a t  each f r equency  w i t h i n  the  a u d i t o r y  range

( 2 0 - 1 0 , 0 0 0  Hz f o r  the  ave rage  a d u l t ) .

2 .  The i n t e n s i t y  and f r equency  c om pos i t i o n  o f  the  sound a t  the  e a r

o f  the d r i v e r .

3. The i n t e n s i t y  and f r equency  compos i t i o n  o f  any ambient n o i s e  t h a t

might "mask" o r  h i d e  the d e s i r e d  sound,  a l s o  measured a t  the e a r

o f  the  d r i v e r .

A g i v en  sound w i l l  be heard by a d r i v e r  i f  i t  i s  l oud  enough , when i t
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r e a che s  h i s  e a r  t o  be above h i s  t h r e s h o l d  (minimum s e n s i t i v i t y ) , and i f  i t  

i s  no t "masked" o r  h idden  by o t h e r  sounds ( n o i s e )  p r e s en t  a t  the  same t ime . 

M o to r c y c le s  c r e a t e  ave rage  l e v e l s  o f  ambient n o i s e  rang ing  f rom 85 to  98 

d b ' \ )  f o r  o n - s t r e e t  o r  dua l  pu rpose  v e h i c l e s  t o  as much as 110 db (A) f o r  

r a c i n g  machines (H a r r i s o n ,  1 9 7 4 ) .  F o r  a r i d e r  t o  h e a r  any o t h e r  sound in  

the  p re sence  o f  t h i s  h igh  n o i s e  l e v e l ,  the  sound must be as  l oud  as o r  

l o u d e r  than the  m o t o r c y c l e  i t s e l f ;  i . e . ,  have a s i g n a l - t o - n o i s e  r a t i o  

o f  a p p r o x im a t e l y  1 : 1 .  I f  t h e se  c o n d i t i o n s  h o l d ,  the  sound can t h e o r e t i c a l l y  

be " h e a rd "  by an a t t e n d in g  d r i v e r . The g r e a t e r  the  s i g n a l - t o - n o i s e  r a t i o ;  

e . g . , the  more i n t e n s e  the  sound o f  I n t e r e s t  r e l a t i v e  t o  the  ambient  n o i s e ,  

the g r e a t e r  the  " a t t e n t i o n - g e t t i n g "  p r o p e r t i e s  o f  the  s i g n a l  and the h igh e r  

the p r o b a b i l i t y  t h a t  i t  w i l l  be hea rd .  I n  the pa rag raphs  t h a t  f o l l o w ,  i t  

w i l l  be shown t h a t  wea r ing  a p r o t e c t i v e  he lmet  reduces  the  loudness  o f  

b o th  sounds o f  i n t e r e s t  and m o t o r c y c l e  n o i s e  an equa l  amount and hence does 

no t  a l t e r  the s i g n a l - t o - n o i s e  r a t i o  between the  two. Consequen t ly ,  as 

l o n g  as the  r i d e r  can h e a r  uhe m o t o r c y c l e  i t s e l f  w h i l e  wea r ing  a p r o t e c t i v e  

h e lm e t ,  he o r  she can a l s o  h e a r  any o t h e r  sound w i th  a f a v o r a b l e  s i g n a l -  

t o - n o i s e  r a t i o  a t  l e a s t  as w e l l  as a d r i v e r  who does no t  wear a p r o t e c t i v e  

he lme t .

BASIC HUMAN AUDITORY CAPABILITY

The t h e o r e t i c a l  s e n s i t i v i t y  o f  the human a u d i t o r y  mechanism to  sound s t im u l i  

o f  v a r i o u s  f r e q u e n c i e s  i s  shown in  F i g u r e  1 ( a f t e r  K r y t e r ,  1 9 7 0 ) .  Maximum 

s e n s i t i v i t y  o ccu rs  between 1000 and 3000 Hz, d e c r e a s ing  a t  bo th  h ig h e r  and 

l owe r  f r e q u e n c i e s .  T h i s  s e n s i t i v i t y  d i s t r i b u t i o n  would r a r e l y  be found in  

an i n d i v i d u a l  d r i v e r ,  s i n c e  the  p r o g r e s s i v e  l o s s  i n  h e a r i n g  s e n s i t i v i t y  due



3

t o  the  ag ing p r o c e s s  w i l l  have begun by the  t ime an i n d i v i d u a l  i s  o l d  

enough t o  be l i c e n s e d .  S ince  the  ag ing p r o c e s s  does s i g n i f i c a n t l y  

a f f e c t  a u d i t o r y  c a p a b i l i t y ,  i t  must be c on s id e r ed  i n  o u r  a n a l y s i s .  In  

the  absence o f  q u a n t i t a t i v e  da ta  conce rn ing  the age d i s t r i b u t i o n  o f  m c t o rc y c l e  

d r i v e r s ,  an a r b i t r a r y  assumpt ion was made t h a t  ’- e l a t i v e l y  few mo to rc y c l e  
d r i v e r s  would be found o l d e r  than 55 ,  w i t h  the  v a s t  m a j o r i t y  o f  d r i v e r s  

c o n s i d e r a b l y  younge r .  By s e l e c t i n g  an age range between 4 6 - 5 5 ,  f o r  which 

good a u d i t o r y  s e n s i t i v i t y  d a t a  was a v a i l a b l e ,  i t  was f e l t  t h a t  the a n a l y s i s  

would i n v o l v e  the  "w o r s t  c ase "  s i t u a t i o n  w i th  r eg a rd  to  d r i v e r  age. In  

o t h e r  words t h i s  group would r e p r e s e n t  the  m o t o r c y c l i s t s  who cou ld  hea r  

l e a s t  w e l l ;  t h o se  w i th  the g r e a t e s t  l o s s  o f  a u d i t c r y  s e n s i t i v i t y .  The 

top curve  i n  F i g u re  1 i l l u s t r a t e s  the e f f e c t s  o f  ag ing on the  a u d i t o r y  

t h r e s h o l d  o f  a group o f  367 ma les  between 46 and 55 y e a r s  o f  age ( f r om  

K . r y t e r ,  page 1 1 8 ) .  I t  can be seen f rom t h i s  f i g u r e  t h a t  the a g e - r e l a t e d  

h e a r i n g  l o s s  i s  r e s t r i c t e d  t o  the h igh e r  f r e q u e n c i e s ,  commencing around 

600  Hz f o r  t h i s  g roup ,  and i n c r e a s i n g  r a p i d l y  w i th  i n c r e a s i n g  f r equency .

DIRECT EFFECT OF HELMETS ON AUDITORY THRESHOLD

Wearing a p r o t e c t i v e  he lmet  has e x a c t l y  the same e f f e c t  on a u d i t o r y  t h r e s h o ld  

as h e a r i n g  l o s s  due to  a g ing ;  e . g . ,  the a u d i t o r y  t h r e s h o l d  i s  r a i s e d ,  in  

t h i s  case  by an amount e q u a l  to  the. sound a t t e nu a t i o n  p ro v id ed  by the  he lme t .  

An i n d i c a t i o n  o f  the magni tude o f  t h i s  a t t e n u a t i o n  o r  "h e lm e t  l o s s "  i s  

p r e sen ted  i n  F i gu re  2.  Th i s  f i g u r e  shows the ave rage  d i f f e r e n c e  between the 

i n t e n s i t y  o f  sounds measured i n s i d e  a number o f  d i f f e r e n t  he lme ts  a t  the 

e a r  o f  the w e a r e r ,  and the i n t e n s i t y  o f  the same sounds measured o u t s i d e
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FREQUENCY IN HERTZ

F i g u r e  1 .  H u m a n  A u d i t o r y  S e n s i t i v i t y  t o  S o u n d s  o f  
D i f f e r e n t  F r e q u e n c i e s



the helmet (Henderson and Burg, 1 9 7 4 ) . *  I n  gene ra l ,  t he re  i s  ve ry  l i t t l e  

c on s i s t en t  e f f e c t  a t  lower f r equenc ie s ;  but a t  f r equenc ie s  above 800 Hz, 
the a t t e nu a t i o n  e f f e c t  in c reases  r a p i d l y .  Fo r comparison, the sound 
a t t e nu a t i o n  o f  an automobi le  (w ith doors and windows c lo sed )  i s  a l s o  shown 
in  F igu re  2. I t  i s  c l e a r l y  ev ident  tha t  an automobi le  body a t tenua te s  

sounds s i g n i f i c a n t l y  more than a p r o te c t i v e  helmet a t  a l l  f r equenc ies -  
Thus, the hear ing impairment a t t r i b u t a b l e  to a p r o t e c t i v e  helmet i s  ve ry  
minor compared to the  impairment prov ided by the soundproo fed 
c on s t r u c t i o n  o f  modern automobi l es .

Fo r  a l l  p r a c t i c a l  purposes ,  any a t t enua t i on  tha t  does occur i s  the equ iva len t  
o f  r a i s i n g  the a ud i t o r y  th resho ld  o f  the wearer by an equal  amount s ince  in 
both cases , the i n t e n s i t y  o f  the sound must be increased f o r  i t  to be heard.
The e f f e c t  o f  helmet a t t enua t i on  on aud i to r y  th resho ld  i s  shewn in F igu re  3, 
where the t h e o r e t i c a l  th re sho ld  va lues  have been r a i s e d  a t  each f requency 
by an amount equal to the a t t enua t i on  o f  the helmet a t  t h i s  f requency .  For 
comparison purposes ,  the aud i t o r y  th resho ld  f o r  the 46 -55  age group i s  a l s o  
shown. I t  i s  obvious tha t  the amount o f  "hea r ing  l o s s "  tha t  can be a t t r i b u t e d  
to  wearing a s a f e t y  helmet i s  approx imate ly  the same as the amount o f  hear ing 
l o s s  tha t  no rma l ly  occurs  to  46 -55  y e a r - o l d  males .  Thus, those who c la im 
that  helmets reduce hear ing to  an unsafe l e v e l  would a l s o  have to  c la im  
tha t  d r i v e r s  46-55 yea rs  o f  age o r  above a re  a l s o  unsa fe  when compared to 
a young d r i v e r  with no hea r ing l o s s .

*The observed Increase in  i n t e n s i t y  in s i d e  the helmet a t  c e r t a i n  f r equenc ie s  cou ld be 
due to  e r r o r s  in  measurement; however, the cons is tency with which such in c re ase s  are 
found suggest tha t  they a re  the r e s u l t  o f  the helmet " t r app ing "  c e r t a i n  f requenc ies  
and a c t u a l l y  in c reas ing  t h e i r  i n t e n s i t y  a t  the d r i v e r ' s  ea r  r e l a t i v e  to t h e i r  
i n t e n s i t y  under " f r e e  f i e l d "  c ond i t i o n s .
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F i g u r e  2  .  C o m p a r i s o n  o f  A v e r a g e  S o u n d  A t t e n u a t i o n
C h a r a c t e r i s t i c s  o f  A u t o m o b i l e s  ( W i n d o w s  U p )  
a n d  P r o t e c t i v e  H e l m e t s
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x x g u r e  3 .  C o m p a r i s o n  o f  A g e - R e l a t e d  H e a r i n g  L o s s  ( a g e s
4 6 - 5 5 )  a n d  T e m p o r a r y  H e a r i n g  L o s s  f r o m  W e a r i n g  
P r o t e c t i v e  H e l m e t
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I n  p r a c t i c e ,  " h e lm e t  l o s s "  must be added t o  any permanenL h e a r i n g  l o s s  a 

p e r s o n  may have to  de te rm ine  h i s  t r u e  audL to ry  t h r e s h o l d .  I n  f i g u r e  4 ,  

th e  a u d i t o r y  t h r e s h o l d  f o r  4 6 - 5 5  age group i s  shown w i t h ,  a n l  w i t h o u t ,  

h e lm e t s .  The ha tched  a r e a  between the  two cu rv es  r e p r e s e n t s  the  a d d i t i o n a l  

l o s s  due t o  wea r ing  a he lme t .  Assuming a " q u i e t "  env ir onment  w i thou t  

i n t e r f e r i n g  n o i s e ,  sounds whose i n t e n s i t y  f a l l  w i t h i n  the  hatched a r e a  

c ou ld  n o t  be hea rd by the  d r i v e r  wea r ing  a h e lm e t ,  bu t  c ou ld  be hea rd  by 

a d r i v e r  w i t h o u t  a he lme t .

EFFECT OF AMBIENT NOISE ON AUDITORY PERFORMANCE

The assumpt ion  o f  a " q u i e t "  env i r onmen t ,  however ,  i s  n o t  v a l i d  f o r  a 

m o t o r c y c l e  d r i v e r .  F i g u r e  5 p r e s e n t s  the  sound p r e s s u r e  l e v e l  a t  v a r i o u s  

f r e q u e n c i e s  t h a t  i s  gene ra ted  by a m o t o r c y c l e  under  o p e r a t i o n a l  c o n d i t i o n s  

t h a t  v a r y  f rom i d l e  ( s t a t i o n a r y )  to  50 m i l e s  p e r  hou r  (Henderson & Burg ,  1 9 7 4 ) .  

F o r  c ompa r i s on ,  a u d i t o r y  t h r e s h o l d  da t a  p r e v i o u s l y  d i s c u s s e d  i s  a l s o  p r e s en te d .

The s i g n i f i c a n c e  o f  the  ambient  n o i s e  g en e ra ted  by the  m o t o r c y c l e  i s  t h a t ,  

th rough  what i s  known as "m ask in g , "  i t  a f f e c t s  a u d i t o r y  pe r fo rmance  i n  much 

the  same way as h e a r i n g  l o s s .  Masking o ccu r s  when one sound h id e s  o r  

obscu re s  a n o th e r  sound.  Both masking and h e a r i n g  l o s s  e f f e c t i v e l y  s h i f t  

the  a u d i t o r y  t h r e s h o l d  upward, bu t  do n o t  i n f l u e n c e  the  d e t e c t i o n  o f  sounds 

above the new t h r e s h o l d .  Fo r  example ,  a p e r s on  who s u f f e r s  a 20  db h e a r i n g  

l o s s  a t  a g i v en  f r equency  (whether  due t o  a g in g ,  o r  wea r ing  a h e lm e t ,  o r  

some comb ina t i on  o f  t h o s e )  cannot  h e a r  a tone  o f  t h a t  f r equency  u n t i l  i t  i s  

20 db l o u d e r  than a tone  t h a t  can j u s t  be hea rd  by an i n d i v i d u a l  w i th  no 

h e a r i n g  l o s s .  However,  i n  the  p re sence  o f  20 db o f  mask ing n o i s e  a t
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F i g u r e  4 .  A u d i t o r y  T h r e s h o l d  f o r  4 6 - 5 5  A g e  G r o u p  W i t h  
a n d  W i t h o u t  P r o t e c t i v e  H e l m e t s
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FREQUENCY IN HERTZ

F i g u r e  5 .  C o m p a r i s o n  o f  M o t o r c y c l e  N o i s e  a t  V a r i o u s  S p e e d s  
a n d  A u d i t o r y  T h r e s h o l d  o f  4 6 - 5 5  A g e  G r o u p  W i t h  
a n d  W i t h o u t  P r o t e c t i v e  H e l m e t s
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t h a t  p a r t i c u l a r  f r e q u en c y ,  bo th  i n d i v i d u a l s  would have b a s i c a l l y  the  same 

a u d i t o r y  c a p a b i l i t y ;  i . e . ,  b o th  would have the  same p r o b a b i l i t y  o f  

d e t e c t i n g  a sound whose s i g n a l - t o - n o i s e  r a t i o  i s  a p p ro x im a t e l y  1 o r  above.

The ambient n o i s e  l e v e l  a s s o c i a t e d  w i t h  m o t o r c y c l e  o p e r a t i o n  can be seen 

f rom F igu re  5 t o  be v e r y  h i g h .  I f  i t  i s  n e ce s sa r y  f o r  any sound to  be as 

l o u d  as o r  l o u d e r  than the m o t o r c y c l e  n o i s e  i n  o r d e r  t o  be h ea rd ,  i t  i s
V

c l e a r  f r om f i g u r e  5 t h a t  i t  w i l l  be w e l l  above the  a u d i t o r y  t h r e s h o l d  f o r  

the  he lmeted d r i v e r ,  and hence the  l o s s  a s s o c i a t e d  w i th  wea r ing  the  he lmet  

i s  c om p le t e l y  i n c o n s e q u e n t i a l .

F i g u re s  6 and 7 p r e s en t  examples o f  t y p i c a l  sounds o f  p o t e n t i a l  i n t e r e s t  

t o  m o t o rc y c l e  d r i v e r s .  F i g u r e  6 i l l u s t r a t e s  the  sound p r e s s u r e  l e v e l  o f  

an au tomob i l e  ho rn  a t  a d i s t a n c e  o f  50 f e e t .  Wh i le  the ho rn i s  above 

t h r e s h o l d  even f o r  the  he lmeted d r i v e r  i n  the  4 6 - 5 5  age g roup ,  the masking 

p r o v ided  by the  m o t o rc y c l e  would p r e v en t  the r i d e r  f rom h e a r i n g  the ho rn  

a t  speeds o f  25 mph o r  above .  I n  F i g u r e  7 ,  the  sound p r e s s u r e  l e v e l  o f  

an emergency v e h i c l e  s i r e n  a t  a d i s t a n c e  o f  50 f e e t  i s  shown. Again , the 

s i r e n  i s  above the t h r e s h o l d  f o r  the  he lmeted m o t o rc y c l e  d r i v e r  and 

cou ld  be hea rd  a t  speeds above 25 mph, but no t  a t  50 mph. I n  bo th in s t a n c e s  

♦ i l l u s t r a t e d ,  and w i th  r e f e r e n c e  t o  any o t h e r  sound o f  p o t e n t i a l  i n t e r e s t

t o  a m o t o r c y c l e  r i d e r ,  the c r i t i c a l  f a c t o r  i n  de te rm in ing  whethe r  o r  no t  

the  sound w i l l  be heard i s  the  amount o f  masking n o i s e  gene ra ted  by the 

m o t o r c y c l e ,  no t  whether  the d r i v e r  wears  a he lme t .

A s i m i l a r  s i t u a t i o n  i s  found in  au t om ob i l e s .  A lthough the masking n o i s e  

genera ted  by the v e h i c l e  i s  much l owe r  than found w i th  m o t o r c y c l e s ,  the
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F i g u r e  6 .  I l l u s t r a t i o n  o f  t h e  M a s k i n g  o f  a n  A u t o m o b i l e  
H o r n  b y  M o t o r c y c l e  N o i s e
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F i g u r e  7 .  I l l u s t r a t i o n  o f  t h e  M a s k i n g  o f  a n  E m e r g e n c y  
V e h i c l e  S i r e n  b y  M o t o r c y c l e  N o i s e
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a t t e n u a t i o n  o f  e x t e r n a l  sounds i s  much g r e a t e r  due t o  the  s oundp ro o f ing  

o f  the  body .  The ne t  r e s u l t  i s  t h a t  the  r a t i o  between the  l oudne ss  o f  

e x t e r n a l  sounds and i n t e r i o r  n o i s e  l e v e l  i s  v e r y  comparab le  t o  th a t  found 

w i t h  m o t o r c y c l e s .  Th is  i s  i l l u s t r a t e d  i n  F i g u r e  8 ,  where the  sound p r e s s u r e  

l e v e l s  o f  an a u t omob i l e  ho rn  50 f e e t  away i s  compared w i th  the  i n t e r i o r  

n o i s e  l e v e l  a t  30 and 60 m i l e s  pe r  hou r  ( a l l  measurements made a t  the 

e a r  o f  the  d r i v e r ,  w i t h  a l l  windows c l o s e d ) .  I t  i s  c l e a r  t h a t ,  as shown 

e a r l i e r  f o r  m o t o r c y c l e  d r i v e r s ,  an au t omob i l e  ho rn  a t  50 f e e t  has m a rg in a l  

warn ing v a l u e  to  the  d r i v e r  o f  an au tomob i l e  a t  v e h i c l e  speeds o f  30 m i l e s  

p e r  h ou r ,  and e s s e n t i a l l y  no warn ing v a l u e  a t  60 m i l e s  p e r  hou r .

SUMMARY

Wearing a p r o t e c t i v e  he lmet  has l i t t l e  t o  do w i th  whether  o r  no t  a m o t o r c y c l e  

d r i v e r  w i l l  h ea r  a p a r t i c u l a r  sound o f  i n t e r e s t  t o  him o r  h e r .  W h i l e  i t  

i s  t r u e  t h a t  s a f e t y  he lme ts  do a t t e n u a t e  e x t e r n a l  sounds ,  the  amount o f  

such a t t e n u a t i o n  i s  i n c o n s e q u e n t i a l ,  even when coup led  w i th  the  amount 

o f  a g e - r e l a t e d  h e a r i n g  l o s s  t h a t  n o rm a l l y  o ccu r s  w i th  age . The m a jo r  

d e t e rm in e r  o f  whether  a g i v en  sound w i l l  be heard i s  the  r a t i o  between 

the  i n t e n s i t y  o f  t h a t  sound and the  i n t e n s i t y  o f  the  masking n o i s e  gene ra ted  

by the  m o t o r c y c l e  ( i . e . ,  the s i g n a l - t o - n o i s e  r a t i o ) .  S a f e t y  he lme ts  have 

an i n c o n s e q u e n t i a l  e f f e c t  because  they  reduce the l oudne ss  o f  bo th  the sound 

o f  i n t e r e s t  and the m o t o r c y c l e  n o i s e  by an e qua l  amount and hence do no t  

a l t e r  the s i g n a l - t o - n o i s e  r a t i o  between the two. A he lmeted m o to rc y c l e  

r i d e r  can h ea r  a sound o f  i n t e r e s t  a p p ro x im a t e l y  as w e l l  as a pe r son  in  

an au tomob i l e  w i th  the  windows c l o s e d .
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STATE MOTORCYCLE 
EQUIPMENT REQUIREMENTS

OCT. 7 5  • r M D T D R C Y C L E  I N D U S T R Y  C O U N C I L , I N C .
Th is in fo rm atio n  l> provided by the M otorcycla Industry Council 
Government Relations offica. A j  Stata Assemblies continue to pass 
and/or amend motorcycla equipment requirements, subsequent chart] 
w ith  cu rran t d a ta ] w ill ba Issued. Phone, ta laa , or w rite  to the

M otorcycle Industry C ouncil ctficaa  listed below for additional 
information concerning motorcycla equipment requirements or lor 
additional copies of this chart.
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Requirement In law
•1 Helmot rcllcctorlzallon required
-2 Required where speeds exceed 35 mph
•3 One mirror required
-4 Loll and righ i mirrors required
•5 Lett side mirror required
•6 Required on one wheel
•7 Required on bolh wheels
■B 10" above lesion point
■0 12"elioy(i la -,ten prnnl

•10 15“ above fasten polnl 
■ II 15" alioye seal
-12 Handgrips below shoulder helghl
•13 Reiiu ii'id lor over 750cc il operator Is under 21
•14 Fool.v'iar
• 15 ncquned on newer models
• 16 Ellcci./u 7/1/76
•17 Speciiunicter, odometer 
-18 Reqi'.lnrs speed lim it lor vehicle

Although lhi» cfi«1 r*pic»ent» Inforrr.uto* 
lfom ih« mo»l */tf»ortl»ti*« sourco *»*fi jbic 
a* of Iho d jt* ihowM *oo*#. tha Motorcycle 
Industry Council h  not rosponsioia lotSCCUtJCY 0'COmpl«1»*«13.

M O f O f W V C U  «WO u » T W Y  C O U N S a i ,  SM C.
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O t h e r  mo t o r c y c l i s t s  objected to helmet use legislation 
on the ground that they regarded it as an unconstitutional 
i n f r i n g e m e n t  upon personal liberties. This position 
r e c e i v e d  very limited support from the courts. In 
P e o ple v. F r i e s , 42 111.2d 446, 250 N.E.2d 149 (1969), the 
"Illinois Supreme Court ruled that the helmet use lav? of 
that State was unconstitutional.

T h e  Illi n o i s  decision is contrary to the overv;helming 
v;eight of authority on the constitutionality of helmet 
use lav?s. The corstitutionality of State (20) and 
m u n i c i p a l  (6) helmet use lav?s has been considered by . • 
the supreme courts or their equivalents in 26 States.
25 of the courts upheld the helmet use lav/s. Only the 
I l l i n o i s  court went the other direction. Its ruling 
thus departed from the 7 favorable rulings that preceded 
it and w a s  not followed in any of the 18 favorable rulings 
t hat followed it.

The F e d e r a l  courts are in strong accord v?i.th the majority 
State c o urt position c;*. this q u e s t’on^ In the leading 
case, Simon v. S a rgen t , 409 U.S. 1020, 93 S» Ct. 463,
34 L . E d . 2d 312 J l U T T f T  aff'g 346 F. Supp. 277 (1972), 
the U n i t e d  States Supreme Court affirmed a dccis:on by 
the F e d e r a l  District Court for Massachusetts upholding 
the h e l m e t  use law of that State. Prior to that decision, 
the S u p r e m e  Court had denied certiorari in three other 
cases and d i smissed an appeal for want of a substantial



Do S t a t e  G ov e rnmen ts  h a v e  t h e  r i g h t  t o  t e l l  a p e r s o n  t o  w e a r  a 
s a f e t y  h e lm e t  s i n c e  o n l y  t h a t  p e r s o n  wou ld  be a f f e c t e d  i f  t h ey  
i n c u r r e d  a head i n j u r y ?

° Headgea r  l e g i s l a t i o n  s tems f r om  the  p o l i c e  power o f  a S t a t e .
The p o l i c e  powe r  i n c l u d e s  t h e  power t o  e n a c t  l aw s  w i t h i n  
c o n s t i t u t i o n a l  l i m i t s  t o  p r om o t e  th e  p u b l i c  s a f e t y  and 
h e a l t h .  I t  i s  one  o f  i h e  l e a s t  l i i n i  t a b l e  o f  g o v e r n m e n t a l  
p ow e r s ,  and a p r o p e r  e x e r c i s e  t h e r e o f  may i n v o l v e  l i m i t a t i o n  
o f  t h e  u s e  arid e n j o ym e n t  o f  p r i v a t e  p r o p e r t y  w i t h o u t  v i o l a t i o n  
o f  t h e  due p r o c e s s  c l a u s e  o f  the  C o n s t i r u f i o n .

The p u b l i c  s t r e e t s ,  r o a d s ,  and h ighways  o f  a S t a t e  a r e
the  p r o p e r t y ,  o f  a l l  t h e  p e o p l e  o f  a S t a t e ,  and a S t a t e  has
p l e n a r y  power o v e r  t h e  r e g u l a t i o n  o f  t l r ; u s e  o f  s u ch ,  f o r  
t h e  s a f e t y  and b e s t  i n t e r e s t s  o f  the  p u b l i c .  The Sup reme 
C o u r t  ha s  r e c o g n i z e d  and g i v e n  s a n c t i o n  t o  the  S t a t e  e x e r c i s e ,
o f  i L s  p o l i c e  powe r  o v e r  u s e  o f  t h e  p u b l i c  way f o r  mo re  than
AO y e a r s :  *

"M o t o r  v e h i c l e s  a r e  d a n g e r o u s  m ach in e s ,  n r d ,  e v e n  when 
s k i l l f u l l y  and c a r e f u l l y  o p e r a t e d ,  t h e i r  u se  i s  a t t e n d e d  
by s e r i o u s  d a n g e r s  t o  p e r s o n s  and p r o p e r t y .  I n  th e  p u b l i c  
i n t e r e s t  t h e  S t a t e  may make and e n f o r c e  r e g u l a t i o n s  r e a s o n a b l y  
c a l c u l a t e d  t o  p r om o t e  c a r e  on the  p a r t  o:: a l l  . . . who 
u s e  i t s  h i g h w a y s . "

H ess  v .  P a w l o s k i , 27A U . S .  3 5 2 ,  a t  3 56  ( 1 9 2 7 ) .

P r o t e c t i o n  o f  a m o t o r c y c l i s t  and h i s  p a s s e n g e r  w h i l e  on t h e  
p u b l i c  r o a d s  t h e n  i s  w i t h i n  t h e  ]  e g i  t i  •aj; tu  c o n c e r n  o f  t h e  
S t a t e  and n o t  an a r e a  r e s e r v e d  t o  the  i r d i v i d u a l .  L e g i s l a t i o n  
r e q u i r i n g  th e  usie o f  p r o t e c t i v e  h e adg ea r  by  b o t h  c y c l i s t  and 
p a s s e r g e r  i s  r e a s o n a b l y  r e l a t e d  t o  the end e n v i s i o n e d  o f  
r e d u c i n g  d e a t h s  and i n j u r i e s  t o  c y c l i s t ! ,  and p a s s e n g e r s  and 
o t h e r s  upon t h e  p u b l i c  r o a d s .  T h e r e ; c r e ,  S t a t e  h e a d g e a r  
. l e g i s l a t i o n  i s  a v a l i d  e x e r c i s e  o f  t'-.e p o l i c e  power b y  a 
S t a t e .

The u n p r o t e c t e d  m o t o r i s t  p r e s e n t s  a p o t e n t i a l  t r a f f i c  h a z a r d  
t o  the  p u b l i c  a t  l a r g e .  U n l i k e  th e  i p e r a t o r  o f  an e n c l o s e d  
m o t o r  v e h i c l e  a c y c l i s t  w i t h o u t  a helmet ,  i s  u n p r o t e c t e d  
a g a i n s t  f a l l i n g  o b j e c t s  such  a s  t r e e  b r a n c h e s . .  He i s  a l s o  
u n p r o t e c t e d  a g a i n s t  f l y i n g  s t o n e s  o r  g r a v e l  f r om  the  w h e e l s  
o f  o t h e r  m ov ing  V e h i c l e s .  I f  s t r u c k  i n  the  h e ad ,  an 
u n p r o t e c t e d  c y c l i s t  c o u l d  be  s o  a f f e c t e d  as t o  l o s e  c o n t r o l  
o f  th e  v e h i c l e  and be  t h e  c a u s e  o f  d e a t h  o r  i n j u r y  t o  h i m s e l f  
and o t h e r  u s e r s  o f  t h e  h ighway .  E v e r h a r d t  v .  C i t y  o f  New O r l e a n s , 
s u p r a ; S t a t e  cx r c l .  C o l v i n  v .  L om ba rd i ,  2A1 A 2d 6 2 5  ( S .  Cc.
P. 1 .  1 9 6 8 ) .



ihn! appellant chose to drive his car with defective tires The 
defect was riot latrnt. bill rather ll ir  tires were visibly worn, if not 
'•aid Trooper McVitty im iivd in lc ly  noticed tins when he examined
'he ear afler the accident ILMeVilty.could.nuke tht.s.ob^nr.yiaLtun _
sOLCtiiiid appellant. lie  was not unfamiliar with r.irs; rather, hy
Iiis own admission, he had practically huill the car himself, and lie 
was taking a course in autnmnhile mechanics The jury could 
therefore reasonably infer that appellant could spot a worn tire 
and would realize that it was dangerous. Further, if appellant had 
put the tires on his car and taken it to he inspeeted. as required hv 
law. he would have been tnld that the tires were no*, safe for 
highway use. Thus, it scorns clear not only that appellant operated 
his car with defective tires, but that he did know or should have 
known of the dangers involved. F inally, appellant chose to drive 
the car on n wet. slippery highway. The decreased traction due to 
the tires' worn condition could only he exacerbated hy the 
sheknos of the road However, appellant did not reduce his speed 
to compensate fur this hut instead drove at a high rate of speed 
Considering all of these circumstances, wo have concluded that the 
evidence was sufficient fnr the jury to find that appellant acted in 
"disregard of human life or (with) an indifference to uhe) 
consequences." ff the appellant had been required tn use his car 
hccause of sruno.-cmrrgency. or if  h e _  bad—LaJcen.. some 
precautionary measures, our decisina.mighl_be.different, but that
ts not the case.

-2-
In deciding whether appellant's conduct was the cause of 

Ashbrook's death, the standard to be used is not the fam iliar 
proximate cause requirement that the conduct must be the direct 
cause of the death. Sow g ^ n o ra lly , C om m onw ea lth  v. Root, supra . 
Here, an eyewitness watched practically the whole sequence of 
events As has been mentioned, appellant's car was travelling 
down the highway when the rear began to fishtail, and shortly 
thereafter it went into a spin, crossed the median, and crashed into 
Ashbrook's car. It is the fishtailing that if. significant, fnr from this 
(he jury could reasonably infer that the tires lost their grip on the 
t oad due to slipping. This was the very danger inherent in the use 
uf wnm tires, on a wet highway, at high speed. We therefore 
conclude Ihat appellant's actions were the direct cause of 
Ashbrook's death.

The judgment of sentence is affirmed. (D e c id ed  SepMmb*/ 22, 
IV 7 5 . R epo rted  Nov*mtx*f 15, 1 9 7 5 . )

MOTORCYCLE EQUIPMENT 
OFFENSES

S T A T E  v . B E E M A N  

511 I\ 2 d  409 (A r iz . C t. A p p .)

THERE IS A VALID STATE INTEREST IN REQUIRING 
ALL MOTORCYCLISTS TO WEAR HELfAETS, AND 
THEREFORE THE ARIZONA STATUTE PROHIBITING THE 
DRIVING OF A MOTORCYCLE WITHOUT A HELMET IS 
A VALID CONSTITUTIONAL EXTENSION OF THE 
STATE'S POLICE POWER.

OCjCi. Presiding Judge.
Defendant/appellant Harold Recman was found guilty on 

December .11. 1974. of driving a motorcycle without a helmet in 
violation of See 211 964A. Arizona Revised Statutes. Laws 1971 The 
pertinent part of this statute reads in part:

A. The operator and passenger of a motorcycle or motor-driven 
cycle shall at all times, while operating or riding on such 
motorcycle or molor-diiven cycle, wear a protective helmet on his

1

\

head in an appropriate manner safely secured The «i|teralii( and 
pav.eui'i i uf a mntiirevi'le nr imlor-driven rvele shall also wear 
protective idav.es guppies nr a transparent fare shield nf a lyi» 
approved hv Hie d irector unless the m ntorrvrle  nr Hie 
innliu i l iu m  r u le  is ei|iiip|H-il with a plnlective windshield The 
ptnvisiuiis of tins subset linn  shall not applv to e le ilriea llv powered 
three wheeled vrliudr or three wheeled vehicles tilt which the 
operator and passenger ride within an enclosed cab."

The defendant eniitcnds on nppral that See. 2ft-9fUA is 
unrniistiliilinn.nl in that it violates the due process clause of the 5th 
and IH li Amendments nf the t'mled States Constitution insofar as 
it is not a valid exercise lit the stale's police power. Our court has. 
already ruled nit this matter in Stole v. Also, II Ariz.App 227 . 4R1 
I' 2d 122 llfHiSM In upholding iho constitutionality of the forcrimncr 
nf the currrnt statute which is essentially identical. Judge 
Krucker. s in k in g  fur the court, slated-

"M i We tin nut Ixdieve that the ptiriKiscs nf the Act. whether it tv 
solely directed at the individual's wcll-hcing or viewed as 
cititteidenl with j 'entiai threats against public safely, places Ihi 
regulation on a p .. with thnsr which the decisions invalidating the 
statutes have suggested are sim ilar.”

" Public highways just rannnt he said tn provid* n plnrc where
aa .m uvs—m com U rr w ith danger ran  hr. lolrr.Hr-d— Xiic
ramific.itinns are Inn lirnarL 

We hold, therefore, that the statute in question is a constitutional 
exercise of the police power in the area of highway safety."

Since Also. llio-.Hniled Stl.-Urs Supreme (hurt h.is affirmed.
Massachusetts •.n is lr ir l C m uA  dr.ci.xinn which upheld thr

x n n s lit u l it m a li lv o f . .a M assarhusc.U.s—s ta lu lf  rcq u irin t
motorcyclists to wear helmets. (Sict See Signs v Satcaal 34f
F.Stipp. 277 1 19721. affirmed 409 U.S. 1020. 91 S.Cl. 40.1. 14 l,.Fd 2r 
112 (I974t Thr wording of the Massachusetts statute is essentially 
the same as AltS Sec. 2B-904A.

The defendants.position in Simnn is identical In I ',at nf flcfcnilnn 
Rc'-nian irvlhc-prcscnt-ca.se.: itnt is hr amm-d tPv.t u-c si.-Ur'. 
police nnw-iT lines not extend In nccrccminc the ri»hl nf
individual In incur.risks.lhat invnlvr.nnlvhimsclf. In dealing will 
Ih iinrciimcnt tin:. District OjiilI  observed,:

"In view of the evidence warranting a finding that motorcyclist; 
are especially prone to serious head injuries, see Stnlistlrn 
Division. National Safety Council. 1974 Mntoicycle Farts. Ihi 
public has an interest in minimizing the resources dirccll; 
involved Front the moment of the injury, society picks the prrsni 
up off the highway; delivers him to n municipal hospital am 
m u n ic ip a l docto rs : p rov ides h im  w ith  uncm ployn ien 
compensation if. after recovery, lie cannot replace his Inst job 
and.- if the injury causes permanent disability, may assume Ihi 
responsibility fnr his and his family's continued subsistence. We d< 
not understand n slate of mind that permits plaintiff to think lha 
cnl1' lie himself is concerned."

Wc agree w ith'this oiiscrvmioo.l Anv nrrlHnni. .on i.hc-.nitfiT

and local acenetc.s at. a snhstnntial cost, to the
P'lirllicrninrc the tii'lrnc’ prcvcniT'n1 moinrcycli<l~ Irmn hem

.illIiircrl nr his .-illcntinn diverted hv stones or dehris thrown U.
from the roadside, thereby causing the cyclist tn lose rnnlrnt an 
ihri-.itLiv.ihi’...v if j:ig .n f .h o lh  mntnrisls and .m .leslnnns. in rlnx
proximity. In lighl of these facts we feel that there is .valkLstal
interest—itu requiring -all— muUiccydLsls. to_w ear—helmcLs. anc 
therefore. ARS Sec. 2R 964A is a valid constitutional extension 
the slate's police power.

The judgment and sentence of the trial court are alfirmcr 
(D o c ld o d  Ocfobo/ 21. 19 7 5 . R tp o r lt d  Mowmbnr 21, 1 9 7 5 . )
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In  o r d e r  to  ihow Lhc im po r t a n c e  o f  I '<'• m o t o r c y c l e  lie 1 met ar, n r  e f f e c t i v e  
s a f e l y  r l e v i c e , i t  ifi r iocer . j ia ry  l o  m v r y  I hr* r oM -a rch  which tin;: t>e»M» 
c o n du c t e d  d u r i n g  the  p a s t  t h i r t y  y e a r ; . .  W h i l e  the m o t o r c y c l e  l i a s  fir:fan 
p o p u l a r  i n  the  U n i t e d  S l a t e s  s i n c e  I lie ' - f y l y  1 9 6 0 ' s ,  i t  liar, been an
i n i a m . i l  p n r L - o f  Eu ropean .and A u a l . r a l i  an . . .L run .spo rn t ion  l o r . f a r  l o n g e r .
Th u s ,  one  s h o u l d  l o o k  t o  the B r i t i s h  and. the A u s t r a l i a n s , ,  whc a r c  r e s p o n s i b l e  
f o r  th e  i n jL t i a l _ r a s £ L a r c h _ o n _ h c lm c t . . e f f e . c t i y e n e s s .

Be tween 1940  and 1 9 4 3 ,  D r .  Hugh C a i r n s  conduc ted  i n - d c p t h  s t u d i e s  o f  106  
m o t o r c y c l e  a c c i d e n t s  t o  de t e rm ine  i f  the c r a s h  he lm e t s  in  use i n  G r e a t  
B r i t i a n  were e f f e c t i v e  in  r e d u c i n g  in ju ry * ->^> .  A f t e r  s tu dy  o f  the  h e lm e t s  
t h e m s e l v e s ,  the  type  o f  i n j u r y  and the s e v e r i t y  o f  i n j u r y  f o r  each c a s e ,
D r .  C a i r n s  r e p o r t e d  r ed uc ed  s e v e r i t y  o f  i n j u r y  th rough  h e lm e t  u s e ;  mifc i lo .ux. th.
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i b p _ f - r pr]uctnc.y.-of. f r a c t u r e d  s k u l l s  . t h rough  h e lm e t  u s e ;  and a r educ  t i o n . o f ___
jaac_-ha .L f_ in^-hospi taL ;- t r c a t e d - i a j u r i c s . f o r ,  h c lmu t  u s e r s .  The r e p o r t  based . 
on t h e se  s t u d i e s  fo rm ed  the p r e c e d e n t  f o r  f u t u r e  h e lm e t  r e s e a r c h ,  and 
p r e s e n t e d  the f i r s t  d i s c u s s i o n  o f  s a f e t y  h e lm e t s  as im p o r t a n t  s a f e t y  
e qu ipm en t .

The work  o f  C a i r n s  was c o n t i n u e d  by T.ewin and Kennedy ,  who p u b l i s h e d  a 
s t u d y  i n  1956  o f  5 5 5  c i v i l i a n  and 135 army m o t o r c y c l i s t s  a dm i t t e d  to  
h o s p i t a l s . ^  S i m i l a r  r e s u l t s  s u p p o r t i n g  h e lm e t  e f f e c t i v e n e s s  were  r e p o r t e d ,  
and c r i t e r i a  o f  an e f f e c t i v e  h e lm e t  were  a l s o  p r e s e n t e d .  I n  1957  C h and le r  
and Thompson d e v e l o p e d  a s t a t i s t i c a l  d e m o n s t r a t i o n  o f  th e  u s e f u l n e s s  o f  
h e lm e t s ,  b a sed  on 7 , 0 1 0  m o t o r c y c l i s t s  i n j u r e d  i n  1 954  o r  1 9 5 5 . ^  I n  a d d i t i o n  
to  c ompa r ing  h e lm e t  e f f e c t i v e n e s s  i n  u rb an  and r u r a l  a r e a s ,  the  s tu d y  documents 
a 3 0 - 4 0  p e r c e n t  r e d uc ed  chance o f  head i n j u r y  i f  a h e lm e t  i s  worn i n  a m o t o r c y c l e  
a c c i d e n t .  These  B r i t i s h  d o c t o r s  had t a k en  the  f i r s t  s i g n i f i c a n t  s t e p s  toward  
i d e n t i f y i n g  the  l i f e  s a v i n g  p o t e n t i a l ,  o f  m o t o r c y c l e  . h e lm e t s .

On J a n u a r y  1 ,  1 9 6 1 ,  a l aw  became e f f e c t i v e  i n  the  S t a t e  o f  V i c t o r i a  (A u s t r a l i a )  
mak ing i t  m and a t o r y  f o r  a l l  m o t o r c y c l e  r i d e r s  t o  wear  s a f e t y  h e lm e t s . A 
r e l a t i v e l y  t h o r o u g h  s t u d y  o f  the  da ta  b o t h  two y e a r s  b e f o r e  and a f t e r  im p l e ­
m e n t a t i o n  o f  th e  l aw  i n d i c a t e d : ^

1 .  The l e g i s l a t i o n  was s u c c e s s f u l ,  i . e . ,  comp l i a n ce 
was i iean. . l .QQ._pexcent ;

2 .  F a c a l i t i e s  f o r  1961 and 1962 were  r ed u c ed  by h a l f ,  
and a f t e r  s t u d y  o f  many o t h e r  f a c t o r s ,  the r e d u c t i o n  
a p p e a r s  a t t r i b u t a b l e  t o  h e lm e t  u s e ;  and

3 .  The r.i s k .  n.f. JLaf.al- i Ly_Lo_^in_ .acc ident , i n v o l v e d  .h e lm e t  
n«;f»r i s  one.- t fajjr.d_ tha .L . . o f „ a n . .a qc i d e n t .,in voLve .d . n on r

Thus ,  the . A u s t r a l i a n  e x p e r i e n c e  showed t h a t  a m anda t o r y  h e lm e t  u se  l aw was 
enJLa rceab le  and the  r e s u l t a n t  h e lm e t  u se  r e d u c e d  . fa .  t a l i  t i e s  i n  m o t o r c y c l e  
a c c i d e n t s .  •

I n  the U n i t e d  S t a t e s ,  s a f e t y  o f f i c i a l s  and s t a t e  l e g i s l a t o r s  watched w i t h  
c on c e rn  a s  f a t a l i t y  t o t a l s  f r om  m o t o r c y c l e  a c c i d e n t s  c o n t i n u e d  t o  i n c r e a s e .
A .W ash ing ton  S t a t e  a c c i d e n t  summary pub 1 i.s he d . . i n ,  1.9 6.7.,.. s.h o.we.d. _ tha .t_ twa=-thir.ds 
o f  a l l  W ash ing ton  m o t o r c y c l e  f a t a l i t i e s  i n  1965  and.. 1966. ,  r e s  u l . te .d _ f x om Jb.cad. 
i n j u r y . 6 I n  1 9 6 6 ,  New Yo rk  and M ich igan  adop ted  he lme t  use  l aw s .  I . a tc  t h a t  
y e a r  the U n i t e d  S t a t e s  D epa r tmen t  o f  H e a l t h ,  E d u c a t i o n  and W e l f a r e  p u b l i s h e d  
p r e l i m i n a r y  d a t a  s u g g e s t i n g  t h a t  p r o j e c t e d  m o t o r c y c l e  f a L a l i l i e s  wou ld be 
r educed  by 40 p e r c e n t  i f  a l l  m o t o r c y c l i s t s  used h e lm e t s .  T h i s  and o t h e r  
e v i d e n c e  was e v a l u a t e d ,  and l e d  the NHTSA to  i n c l u d e  a m o t o r c y c l e  s a f e t y  
s t a n d a r d  as one o f  the  i n i t i a l  t h i r t e e n  Highway S a f e t y  P r o g r am s  S t a n d a r d s ^
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Those  who oppose laws r e q u i r i n g  the use o f  . s a f e t y  h e lm e t s  have c la im ed  
Lluit he lmet* ;  art* dange rou s  hcr .anse n l ( y r e s t r i r l  a innl i ,m  y c l i n t ’ ’a ’ a b l i l l y  
t o  see  and h e a r  p o t e n t i a l  h a z a r d s ,  I l nw -ve r ,  t h e se  c l a im s  a re  not s u p p o r t e d  
by any t ype  o f  r e s e a r c h  o r  s t a t i s t i c a l  d o cum en t a t i o n .

The .MHTSA has c om p le ted  i n i t i a l  s t u d i o s  o f  each o f  these  ' p r o b l e m s . 11 • 12 - I n  
the  f i r s t  s tu dy  on v i s i o n ,  f r j r  p o p u l a r  h e lm e t s  were L e s l e d  to  d e t e rm in e  the 
d eg re e  t o  which each l i m i t e d  m o t o r c y c l i s t s  v i s i o n .  The f i e l d  o f  v i ew  o f  
19 e x p e r i e n c e d  m o t o r c y c l i s t s  was measured u s i n g  each o f  the  f o u r  h e lm e t s

( £ W .  >



( two  f u l l  f a c i a l  c o v e r a g e ,  and two f u l l  c o v e r a g e ) .  Each p e r s o n ' s  f i e l d ' o f  
v i ew  was a l s o  t r e a t e d  w i t h o u t  a h e lm e t .

The r e s u l t s  o f  the  s tu d y  show t h a t  l u l l , c o v e r a g e  h e lm e t s ,  r e p r e s e n t i n g  
a lm o s t  95 pe r c e n t  o f  c u r r e n t  h e lm e t  s a l e s ,  xg,s.Lr.ict a m o t r r c y c l i s t , ' . s . , f i . e l d —  
, o f  v i  ew i n  the h o r i z o n t a l . . p l a n e ,  ( p e r i p h e r a l s  v i s i o n )  .by Jless^tb-"-Us-3..p,ej .cca L ,  

c The s t u d y  a l s o  f o und  t h a t  the h e lm e t  wh ich p r o v i d e d  the  s m a l l e s t  f i e l d  o f
^  ,  vi£.w ( a  f u l l  f a c i a l  cpvc rage  h e lm e t  i n t e n d e d  f o r  m o t o r s p o r t  c o m p e t i t i o n )

• V  r e s t r i c t e d  the r i  . e r s '  h o r i z o n t a l  f i e l d  o f  v i ew  l e s s  t h a t - 2 2  p e r c e n t .  AJJL.
o f  the  J ia ime is^pxoy . ide jd  a h o r i z o n t a l  f i e l d  o f  v i ew  o f  jnoxe-J :hatu i8Q° ,^w.eU l__
-ahnvo. . the . 14QP. .used by .  S t a t e . . . d r i v e r , ,l i c e n s i n g ,  a g e n c i e s  . . f o r .^ ( t 5 ee ru»g«CU t  
.d? j v p r  s..w. i -tLh_.po^sibLe--vision- .probl .ems—t h a t „w o u l d  .warranJt some type  o f  
r e s  t r i c t e d _ - d r i . v i n g —p r  i x i i g g g . ,

W i th  r e g a r d  to  h e a r i n g ,  h e lm e t s  do r educe  a p e r s o n ' s  a b i l i t y  t o  h e a r ,  bu t  
i n  a c t u a l  p r a c t i c e  the r e d u c t i o n  i n  a u d i t o r y  c a p a c i t y  f o r  the n . o t o r c y c l i s t  
i s  i n c o n s e q u e n t i a l .  The p r im a r y  r e a s o n  f o r  t h i s  i s  t h a t  the  n o i s e  g e n e r a t e d  
hy . .the_ mn t n r r y r  1 r> ar ] thr> nn i co prnrhirr^rl n t  hi gh «;pr>pd hy thp u ind  a r p  so
g r e a t  t h a t  any sound l o u d  enough to  p e n e t r a t e  t h i s  n o i s e  i s  l o u d  enough to  
be h e a r d  i n s i d e  the  h e lm e t .

To u n d e r s t a n d  why t h i s  i s  t r u e ,  i t  i s  n e c e s s a r y  to  examine the phenomenon
f y p  „ o f  h e a r i n g .  i a ^ b £ J ^ r _ n q . t _ ^ . g i y . e p „ . . s . o u n d ^ r . , U J ? e  .bea rd „>y Ju *L r i :££X -J jS__

.dependen. t - .upon._thr .ee . f a c t o r s , t , - ( . l . ) . - . t h e „ a u d i . : o , r y - c a p a b i l i . t y - j 3 f  _tbe., ,dri.ur.n,. . .
( 2 )  th e  i n t c n s i t y .  a nd _ f  r.equen.cv-.-0-f—the__spuiLi_of_in. tcxesi :^_andL-(JO—t h e -  

- i n f g n s i , t y  and f r e q u e n c y - o f _ t h e _ e n v i r o n m c n t a L . n o i s e  ,.Lha.t^r.iight-.UmaxkJ!l-Qr.
,h i  de t he de s i r ed-_s.a ucuL. A g i v en  sound w i l l  be hea rd  by a d r i v e r  i f  i t  
i s  l o u d  enough when i t  r e a c h e s  h i s  e a r  t o  be above h i s  h e a r i n g  t h r e s h o l d ,  
and i f  i t  i s  n o t  "masked"  o r  h idd en  by o t h e r  sounds o r  n o i s e  p r e s e n t  a t  the  

f l  same t im e .  M o t o r c y c l e s  c r e a t e  a v e r a ge l e v e l s  o f .  amb ien t no i s e  r a n g i n g  f r om
85 t o  98 db (A )  .f o r  o n - s t r e e t  o r  d u a l  pu rp o se  m ach in e s .  ._F_ctr_a r i d e r . - t o - h e a r , .  

- j,any o t h e r  s o und in  the  p re sence  o f  t h i s  h i p h  n o i s e  l e v e l ,  t h i  soynd mus t , h e . ...
' a s  Im id  n r  l o u d e r  than ...the-mn.tnr.c.yc..lp.-iJLRg.L£r . i . e . ,  i t  nm&L.hn.v«»-A  s i gna l -  
t o - n o i s e  r a t i o  o f  a pp r o x im a t e l y  1 t o  1 .  The g r e a t e r  the  s i g n a l - t o - n o i s e  
r a t i o ,  ( e . g . ,  t h e  more i n t e n s e  the  sound o f  i n t e r e s t  r e l a t i v e  t o  the amb ien t  
n o i s e )  the  g r e a t e r  the  a t t e n t i o n  g e t t i n g  p r o p e r t i e s  o f  the  s i g n a l  and the 
h i g h e r  the  p r o b a b i l i t y  t h a t  i t  w i l l  be h e a r d .  He lme ts  r educe  tne l o u dn e s s  
o f  hn th  the s o u n d _ . o f _ i n t e . r . e s t „ a n d . t h e . .m o t o r c y c l e  n o i s e  by an - e q u a l  amount. , *
a n d - t h e r . e f o r e  do n o t  a l t e r  the s i g n a l - t o - n o i s c - j E a H o - between the  two sounds ,  
C o n s e q u e n t l y ,  a s  l o n g  as the r i d e r  can h e a r  the m o t o r c y c l e  i t s e l f  w h i l e  
w e a r i n g  a h e lm e t ,  he o r  she can a l s o  h e a r  any o i l i e r  .sound w i th  a f a v o r a b l e  
s i g n a l - t o - n o i s e  r a t i o  a t  l e a s t  a s  w e l l  as a d r i v e r  who does  n o t  wear  a h e lm e t ,

M o t o r c y c l e  h e lm e t s  do n o t  i n c r e a s e  i n c i d e n c e  o f  neck i n j u r y  in  a c c i d e n t s .

I t  h^s been sugge s t ed  t h a t  he lm e t  use i n c r e a s e s  the i n c i d e n c e  o f  f a t a l  n e c k  
i n j u r y  i n  m o t o r c y c l e  c r a s h e s  ( u s i n g  d a t a  f r om  a I 9 6 0  s t a t i s t i c a l  a n a l y s i s

V f



o f  m o t o r c y c l e  a c c i d e n t s  i n  tJe.W_York) . *  ̂ A c t u a l l y ,  the  i n c i d e n c e  o f  neck 
i n j u r y  i n  m o t o r c y c l e  a c c i d e n t s  d u r i n g  1066 and 1067 in vo lvc -d  any type o f  
n eck  i n j u r y ,  and rnn>;r. o f  t h ese i n v o l v e d  o n l y  r.tMnplainLs..<rl—.p.-ii.n._wi.th—nn. 
jyi ci h 1 p s i gns__oL-in . i .u ry . SJUJ.djL.es done r e c e n t l y  in  N e b r a s k a , ^  Ca l  i f n r n i a 
and . r nnndni^ show t h a t  the  inc i -dcnc e_o  f _ a e  ck_iri_j u r  y.. o L.  a tv _Ly  p e o c m r  s in  In^c 
t-hnn ru’o_pLexc.eiut.-P.f—aI l_mQto jxy .c l£_.cx^sh .c^>.

M o t o r c y c l i s t s  have  been w e a r i n g  s a f e t y  h e lme t s  f o r  more t l ia 30 y e a r s ,  and 
d u r i n g  t h i s  p e r i o d  a number o f  s t u d i e s  o f  i n j u r y  p a t t e r n s  in  m o t o r c y c l e  
a c c i d e n t  have been made. None s u p p o r t  the c l a im  t h a t  h e lm e t s  i n c r e a s e  f a t a l  
n e c k  i n j u r i e s .  The ne c k  i n j u r y  i s s u e  has been used i ^ p o s i t i o n  to  h e lm e t  
laws as  an a t t em p t  t o  e x p l o i t  a p e r i p h e r a l  i s s u e  on which t h e r e  i s  n o t  a 
g r e a t  d e a l  o f  v a l i d  d a t a .  C o n s e q u e n t l y ,  the p r o b l em  has been m ag n i f i e d  f a r  
o u t  o f  p r o p o r t i o n .

I n  o r d e r  t o  p r o v i d e  c o n c l u s i v e  e v i d e n c e  which w i l l  r e s o l v e  the i s s u e  once 
and f o r  a l l ,  the  U o i v . e r s i t y . . o f . . . C a l i f o r n i a  and the  Los Angeles_CQ.un.ty..
.Med ica l  E x a m in e r ' s  O f f i c e ,  un de r  c o n t r a c t  w i th  the NHTSA, a r e  now u n d e r t a k i n g  
i n _ - d e p t h . . a n a l y s i s  ..of. a l l .  f a t a l  m o t o r c y c l e  c r a s h e s  i n  Los Ange l e s  County .
P o s t  mor tem e x a m in a t i o n  o f  each he lme ted  and unhe lme ted  r i d e r  w i l l  be made 
to  document the  i n c i d e n c e  o f  n e c k  i n j u r y  in  each  g r o up .  The r e s u l t s  o f  t h e se  
a n a l y s e s  w i l l  p r o v i d e  a u t h o r i t a t i v e  r e s o l u t i o n  o f  the  ne c k  i n j u r y  i s s u e .

Manda to ry  h e lm e t  use laws r educe  the number o f  s e r i o u s  head i n j u r i e s  
and f a t a l i t i e s  r e s u l t i n g  f r om  m o t o r c y c l e  a c c i d e n t s .

I t  i s  a l o g i c a l  c o n c l u s i o n  t h a t  i f  a mandato ry  h e lm e t  use law i s  pa ssed ,  
more p e o p l e  w i l l  wear  h e lm e t s ,  and c o n s e q u e n t l y  f ewe r  f a t a l i t i e s  and 
f a t a l  i n j u r i e s  w i l l  o c c u r  i n  m o t o r c y c l e  a c c i d e n t s .  R e s e a r c h e r s  have t r i e d  
t o  v e r i f y  t h i s  by compa r ing  m o t o r c y c l e  f a t a l i t i e s  and head i n j u r i e s  b e f o r e  
and a f t e r  im p l em e n t a t i o n  o f  a manda to r y  he lme t  use  l aw .  Of p a r t i c u l a r  
i n t e r e s t  i s  a B r i s b a n e ,  A u s t r a l i a  r e p o r t ^  which u t i l i z e d  t h r e e  g roups  - -  one 
samp le  done b e f o r e  im p l e m e n t a t i o n  o f  a he lme t  use  l aw ,  and two samples  done 
i n  the  two y e a r s  im m ed i a t e l y  f o l l o w i n g .  T h i s  s t u d y  found  ( s e e  T a b l e  IV )
( a )  t h a t  a s i g n i f i c a n t  i n c r e a s e  i n  he lme t  use by m o t o r c y c l i s t s  i n v o l v e d  i n  
a c c i d e n t s  ( a s  e x p e c t e d )  and ( b )  a s i g n i f i c a n t  d e c r e a s e  i n  head i n j u r i e s  i n  
the  p o s t - l e g i s l a t i o n  g r o u p .



C a i r n s ,  H. , Head i n j u r i e s  in m o i o r c y c ] i s i s , B r i t i s h  M ed ic a l  
J o u r n a l ,  p 4G 5 - 7 1 .  O c i r h c r  4 ,  1941

C a i r n s ,  H. and II . H o l b u r n ,  Ih-ad i n j u r i e s  in  m o t o r c y c l i s t s ,
B r i t i s h  M ed i c a l  J o u r n a l ,  p 5 9 1 - 8 .  May 15 ,  1943

Lew in ,  W. and W .F .C .  Kennedy ,  M o t o r c y c l i s t s ,  c r a s h  h e lm e t s , 
and head i n j u r i e s , B r i t i s h  Med ica l  J o u r n a l ,  p 1 2 5 3 - 9 .
June 2 ,  1956

C h a n d l e r ,  K .N .  and J . K . L .  Thompson, The e f f e c t i v e n e s s  o f
p r e s e n t  day c r a s h  h e lm e t s  f o r  m o t o r c y c l i s t s ,  O p e r a t i o n  
R e s e a r c h  Q u a r t e r l y ,  8 , 2 ,  p 6 3 - 71 .  June 1 9 5 7

F o l d v a r y ,  L . A . , and J . C .  Lan e ,  The e f f e c t  o f  c om pu l s o r y  s a f e t y  
h e lm e t s  on m o t o r c y c l e  a c c i d e n t  f a t a l i t i e s , A u s t r a l i a n  Road 
R e s e a r c h ,  2 ,  1 ,  p 7 - 1 4 .  Sep tember  1964

C r a n c e r ,  A . ,  M o t o r c y c l e  f a t a l i t y  s t u d y ,  1965 and 1966  D a t a ,
W ash ing ton  S t a t e  D epa r tm en t  o f  Moto r  V e h i : l e s .  J a n u a r y ,  1 9 6 7 .

" Moto r  V e h i c l e  I n j u r y  P r e v e n t i o n  P rog ram " ,  O f f c c e  o f  the  A s s i s t a n t  
S e c r e t a r y  f o r  P rog ram  C o o r d i n a t i o n ,  U .S .  Depa r tmen t  o f  H e a l t h ,  
E d u c a t i o n  and W e l f a r e ,  Augus t ,  1 9 6 6 .

A cc id en t  F a c t s ,  1 9 75  E d i t i o n , N a t i o n a l  S a f e t y  C o u n c i l ,  p 5 6 .  1975

K r a u s s ,  J . F . ,  e t  a l , Some F a c t o r s  A s s o c i a t e d  w i th  S e v e r i t y  o f
I n j u r i e s  i n  M o t o r c y c l e  C o l l i s i o n s , U n i v e r s i t y  o f  C a l i f o r n i a  
a t  D a v i s .  1 9 73

R i c h a r d s o n ,  H .A . , A M o t o r c y c l e  S a f e t y  Helmet S t u d y ,
D 0T -H S - 8 0 1 - 1 3 7 .  March 1974

Go rdon ,  S .  and J .  P r i n c e ,  T e c h n i c a l  R e p o r t  on the F i e l d  o f  View 
With  and W i t h o u t  M o t o r c y c l e  H e lm e t s , D 0T -H S - 8 0 1 - 7 5 8 .
Sep tembe r  1975

Hende r son ,  R . L . ,  T e c h n i c a l  No te  on the E f f e c t  o f  S a f e t y  He lmets  on 
A u d i t o r y  C a p a b i l i t y , DOT -HS -801 -7 59 .  Sep tember 1975

R o d e l l ,  M .F .  and A. C r a n c e r ,  M o t o r c y c l e  F a t a l i t y  S t u d y ,  1967  and 1968  
Da t a , R e p o r t  No. 0 0 2 .  A p r i l  1969

A S tudy  o f  M o t o r c y c l e  T r a f f i c  A cc id en t s  in N eb r a s k a , N eb ra ska
Depa r tmen t  o f  P u b l i c  R o a d s ,  S a f e t y  D i v i s i o n .  J a n u a r y  1975

Newman, J . A . , The P r o t e c t i v e  V a lu e  o f  Con tempora ry  M o t o r c y c l e
He lmets  i n  the  P r o v c n t i o n  o f  Head I n j u r i e s , U n i v e r s i t y  o f  O t tawa .  
M aw  1 Q 7 A

J am i e s o n ,  K .G .  and D .S .  K e l l y ,  C rash  He lmets  Reduce Head I n j u r i e s , 
M ed ic a l  J o u r n a l  o f  A u s t r a l i a .  Oc tobe r  1973



(• to Sen. John lluber from  Speaker K.i.ho E radner) “

On Helm ets: I f  the p ro v is io n  was repea led  we m ight
a ls o  get away from  the "space helm et" and get some 
s a fe t y  c e r t i f y in g  group to "approve" a p roper helm et 
th a t DOES HOT INTKRPBltgwUh p e r ip h e ra l v i s io n .
You w i l l  "n o te "  NO MOTORCYCLE POLICEMAN wears a. apace 
h e lm et, but ra th e r  a perhaps s l i g h t ly  le s s  conven ien t 
(g e t t in g  o f f  and on ) and le n s  com fo rtab le  helm et th a t 
docs a llo w  him to  sec !
I f  law en forcem ent peop le w ish a helm et law they shou ld  
perhaps f i r s t  s p e c ify  a p rop e r helmet th a t ISN 'T A CURE 
NORSK THAN THE DISEASE ! # 1 .

*  a l: meeting o f  N a tio n a l Committee on Uniform  T ra fi..... 
Laws and O rd inances; Hashing ton , D .C . QY-Vt' '/  ? l)



F e d e r a l  A i d  H i g h w a y  A c t  o f  1975. T h e  U. S. S e n a t e  p a s s e d  its 

v e r s i o n  S 2711 o n  D e c e m b e r  12, 1975. T h e  H o u s e  v e r s i o n  H R  8 2 3 5  c a m e  o u t

o f  P u b l i c  W o r k s  C o m m i t t e e  on D e c e m b e r  15.

It is l i k e l y  t h a t  t h e  t w o  v e r s i o n s  wil l  be t a k e n  u p  in l a t e  J a n u a r y  

b y  a c o n f e r e n c e  c o m m i t t e e  o f  m e m b e r s  f r o m  b o t h  houses. T h e  r e s u l t i n g  

b ill t h e n  w i l l  b e  t a k e n  b a c k  t o  b o t h  h o u s e s  o f  C o n g r e s s  f o r  w h a t  is 

e x p e c t e d  t o  b e  a q u i c k  f inal a p p r o v a l .

T h e  S e n a t e  p a s s e d  t h i s  m e a s u r e  w i t h  a v o t e  o f  52 f o r ,  a n d  32 a g a i n s t .  

11 a b s t a i n e d .

• B O T H  B I L L S  S P E C I F I C A L L Y  F O R B I D ' T H E  D E P A R T M E N T  O F  T R A N S P O R T A T I O N

F R O M  A N Y  L O N G E R  R E Q U I R I N G  T H A T  S T A T E S  E N A C T  A N D  E N F O R C E  M O T O R  C Y C L E

H E L M E T  U S E  L A W S .

T H E  H O U S E  B I L L  A L S O  T A K E S  A W A Y  T H E  D O T  PO W ER .  T O  F O R C E  S T A T E S  T O  

A D O P T  M O T O R  C Y C L E  U S E  L A W S .

In I d e n t i c a l  l a n g u a g e ,  b o t h  t h e  H o u s e  a n d  S e n a t e  b i l l s  w o u l d  

e x p u n g e  D O T ' s  c u r r e n t  h e l m e t  u s e  s t a n d a r d  b y  d i r e c t i n g  t h a t  a h i g h w a y  

s a f e t y  p r o g r a m  " n o t  i n c l u d e  a n y  r e q u i r e m e n t  t h a t  a s t a t e  i m p l e m e n t  s u c h  

a p r o g r a m  b y  a d o p t i n g  o r  e n f o r c i n g  a n y  law, r u l e ,  o r  r e g u l a t i o n  b a s e d  o n  

a s t a n d a r d  p r o m u l g a t e d  b y  t h e  S e c r e t a r y  u n d e r  t h i s  s e c t i o n  r e q u i r i n g  a n y  

m o t o r c y c l e  o p e r a t o r  1 8  y e a r s  o f  a g e  o r  o l d e r  o r  p a s s e n g e r  1 8  y e a r s  o f  

a g e  o r  o l d e r  t o  w e a r  a s a f e t y  h e l m e t  w h e n  o p e r a t i n g  o r  r i d i n g  a m o t o r c y c l e  

o n  t h e  s t r e e t s  a n d  h i g h w a y s  o f  t h a t  s t a t e . "



i n t r u s i o n  u p o n  t h a t  p e r s o n ' s  p r i v a c y  and h is  r i g h t  to d e c i d e  f o r  hirasel 

w h a t  lie w a n t s  t o  do. I w o u l d  u r g e  t h e  S e n a t e  to a d o p t  t h i s  a m e n d m e n t . "

T h e r e  is n o  e v i d e n c e  s h o w i n g  t h a t  r e q u i r i n g  u s e  o f  h e l m e t s  r e d u c e s  

d e a t h s ,  i n j u r i e s  o r  a c c i d e n t s .  S t u d i e s  in s e v e r al  s t a t e s  i n d i c a t e  an  

i n c r e a s e  in f a t a l i t i e s  a f t e r  t h e  r e q u i r e m e n t  w a s  a d o p t e d .  H e l m e t s  h a v e  

n o t  d e c r e a s e d  d e a t h s  o r  i n j u r i e s .

M o t o r c y c l e  h e l m e t s  a r e  h e a v y  arid i n c r e a s e  th e  n u m b e r  a n d  s e v e r i t y  

o f  n e c k  i n j u r i e s .  In o n e  s t u d y ,  s e r i o u s  n e c k  i n j u r i e s  i n c r e a s e d  7 5 0 % .

M o t o r c y c l e  h e l m e t s  c a u s e  c r a s h e s .  T h e y  r e d u c e  h e a r i n g .  T h e y  

r e d u c e  s i d e  v i s i o n  t o  1 0 5  d e g r e e s  w h e n  t h e  m i n i m u m  d e s i r e a b l e  is 1 4 0  

d e g r e e s .

T h o u g h  p o l i c e  o f f i c e r s  f a v o r  c o m p u l s o r y  h e l m e t  u s e  l a w s ,  m a n y  d o  

n o t  w e a r  h e l m e n t s  c o m p l y i n g  w i t h  r e c o g n i z e d  s t a n d a r d s .  T h a t  is, t h e y  

w e a r  h e l m e t s  w h i c h  it w o u l d  b e  i l l e g a l  f o r  m o t o r c y c l i s t s  t o  use.

N e w  Y o r k  w i t h  a h e l m e t  la w  h a s  a m u c h  h i g h e r  m o t o r c y c l i s t  d e a t h  

r a t e  t h a n  C a l i f o r n i a  w h i c h  f o e s  n o t  h a v e  t h e  law.

U n d e r  c o n d i t i o n s  o f  a s e v e r e  b l o w  t o  t h e  h e a d ,  it h a s  b e e n  f o u n d  

t h a t  t h e  c u s h i o n i n g  e f f e c t  o f  h e l m e t s  c a u s e s  a " s c r a m b l i n g "  o f  t h e  

b r a i n .

H e l m e t s  a r e  h e a v y ,  h o t  a n d  p u t  p r e s s u r e  o n  y o u r  t e m p l e s .  T h e y  

s q u e e z e  t h e  f r a m e s  o f  t h e  p e r s o n ’s g l a s s e s  a n d  l e a v e  m a r k s  o n  h i s / h e r  

h e a d  a n d  a r e  d e c i d e d l y  p a i n f u l .  T h e y ' r e  c e r t a i n l y  n o t  d e s i g n e d  f o r  

p e o p l e  w h o  m u s t  w e a r  g l a s s e s .



T h e  w e i g h t  o f  t h e  h e l m e t  p u t s  a s t r a i n  on y o u r  n o c k  m u s c l e s ,  w h i c h  

c o u p l e d  w i t h  t h e  w i n d  r e s i s t a n c e  at h i g h e r  s p u e d  it g i v e s  y o u  a bad 

s t i f f  n e c k  a n d  u s u a l l y  a h e a d a c h e .

W h e n  r i d i n g  on t h e  f r e e w a y ,  th e  w i n d  g o e s  u n d e r  t h e  h e l m e t ,  p u s h e s  

it b a c k  a n d  t h e  n e c k  s t r a p  c h o k e s  you.

T w e n t y - f i v e  p e r c e n t  o f  e x c e s s  b o d y  h e a t  is g i v e n  o f f  v i a  t h e  h ead. 

S e v e r e  f a t i g u e  r e s u l t s  w h e n  t h e  e s c a p e  o f  e x c e s s  h e a t  is p r e v e n t e d  b y  a 

h e l m e t .

M o t o r c y c l i s t s  d o  n o t  l i k e  t o  w e a r  h e l m e t s .

O n l y  1 2 %  o f  c y c l i s t s  in o n e  s u r v e y  c f  5 , 0 0 0  p e o p l e  f a v o r e d  l a w s  

r e q u i r i n g  u s e  o f  h e l m e t s .

H e l m e t s  a r e  u n c o m f o r t a b l e .

H e l m e t s  a r e  e x p e n s i v e .

H e l m e t s  a r e  i n c o n v e n i e n t .

M o t o r c y c l e  u s e  s h o u l d  be e n c o u r a g e d  b e c a u s e  t h e y  c o n s u m e  less g a s  

t h a n  c a r s .  R e q u i r i n g  a h e l m e t  d i s c o u r a g e s  u s e  of a m o t o r c y c l e .

M o t o r c y c l i s t s  h a v e  b e e n  d i s c r i m i n a t e d  a g a i n s t .  A u t o i s t s  do n o t  

h a v e  t o  v/ear b e l t s .  P e d e s t r i a n s  an d  bi c y c l  ists d o  no t  h a v e  t o  w e a r  

h e l m e t s .  T h e  r e q u i r e m e n t  is u n j u s t .



S o c i e t y  s h o u l d  n o t  a d o p t  l a w s  r e q u i r i n g  p e o p l e  to p r o t e c t  t h e m s e l v e  

n o r  l a w s  t e l l i n g  t h e m  w h a t  to w a r .  S u c h  l a w s  a r e  u n r e a s o n a b l e  a n d  

o p p r e s s i v e .  T h r y  i n f r i n g e  on a p e r s o n ' s  f r e e d o m  o f  c h o i ce .

M o t o r c y c l e  h e l m e t s  d o  n o t  p r o v i d e  m u c h  p r o t e c t i o n  in a cr a s h .

A  m o t o r c y c l i s t  ha s  t o  c a r r y  h i s  h e l m e t  w i t h  h i m  e v e n  a f t e r  he 

l e a v e s  t h e  m o t o r c y c l e .  F o r  f e a r  o f  t h e f t  o f  h i s  h e l m e t ,  he h a s  to t a k e  

it e v e r y w h e r e .

In c o m p a r i s o n  w i t h  o t h e r  c a u s e s  of d e a t h  in t h e  U n i t e d  S t a t e s ,  

m o t o r c y c l e  u s a g e  r a n k s  v e r y  low. It is n o t  o n e  o f  o u r  m a j o r  p u b l i c  

h e a l t h  p r o b l e m s .

O f  t h e  e n t i r e  5 0  s t a t e s ,  A l a s k a  has t h e  r e c o r d  l o w  o f  9 . 2  d e a t h s  

p e r  1 0 0 , 0 0 0 .  T h i s  c a n n o t  be s o l e l y  a t t r i b u t e d  to the h e l m e t  law.
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i i in effect o n  the etTecikv. 

•••. (»'•!• 1 2 / 1 5 /6 1 ,  l b - .  3 ;  am 
... « m  i a / 3  i / ; » 9 ,  R e g .  3 ! )

A u llio iiiy : AS '*!is.()5.0j»0 
AS 28.05.0:0

1 3 , s x  t  *%•»«•* f* * ’ . ' W W  '> ! ! ' ;v > *  7*7* V. • / •* .  it.** • ».*i * v - i i / - s i  « v*! < ? N / n  i«.o j
Vi:- IV .F . A lowed vehicle smill, a Her January j; 
] ,  197 i , be cotip!--it to the lowing vehicle by j 

c;T a safety chain, chains, cable or ; 
equivalent devices in addition to the regular | 
trailer hhch or coupling. This requirement does s 
not apply to a semitrailer having a connecting jj 
device* composed o f e. fifth wheel and kingpin r. 
asrembiy nor to  a pole or pipe trailer or dolly, j 
Mo more slacl; may be le ft in safety chains, j 
cables or equivalent devices than is necessary to ?quivaloi
peri'-i* proper tu tiling, and the safety chains, 
cables or equivalent device shall bo connected to 
the lowed and lowing vehicle and to the 
drawbar so as lo prevent the drawbar from 
dropping to the ground if  the drawbar fails and 
slndl be o f suffic ient strength to retain control 
o f ihu lowed vehicle In the event o f failure o f 
the regular hitch or coupling, (tiff. 12/31/69, 
Reg. 31)

Authority; AS 28.05.030

13 AAC 04.280. MQTOIiCVCLC, MOTOR 
SCO f>Y R -1.1 J11ROE S, GOGGLES, FACE 
SUIVil.O  AMO HELMET. (a) A person may not, 
on and after January 1,1971:

( f)  operate >: n o to ’ cyclc or motor scooter 
that is not equipped with a mirror on each side 
o f the handlebars. The two mirrors shall be 
located so as to give the driver a complete view 
o f the highway for a distance, o f at least 200 feet 
to the rear o f the motorcycle or motor scooter;

(2) operate a motorcycle or motor scooter 
that does not have, a windshield which rises at 
least 15 inches above the handlebars unless he 
wcpvs goggles or a transparent face shield 
meeting the requirements o f sec. 300 o f this 
chapter;

13 A A C  0-1.270
13 A A C  01.300

j-.-lleeioii/ed so to 1)?. viwhl: from all diMsomes 
bviwecii 600 and 100 feet.

(LO (a)(2) and (3) o f this section do not apply . 
lo a p.vson riding within an enclosed c->b. (Jiff. 
12/81/69, Reg. 31)

Authority: AS 28.05.080 

13 AAC 04.285. HEIM ET REQUIRED VXRiM

(3) operate or ride upon a motorcycle or 
motor scooter unless lie wears on his head a 
protective helmet meeting the requirements o f 
see. 300 o f (his chapter, 'flic  helmet shall be 
equipped w ith either a neck or chin strap which 
shell be fastened securely while the motorcycle 
or motor scooter is in motion and which shall be

MG'-'ORCYCLE OR MOTOR SCOOTER 
REL'TED. (a) A person may not on end a Her 
January 1, 1971, rent a motorcycle or motor 
scooter to another person unless lie also has 
available for rent a helmet meeting the 
requirements o f secs. 280(a)(3) and 300 of this 
chapter.

v
(b) A motorcycle or motor scooter may not be 

rented lo  a person who does r.ol have in his 
possession, or rent, an approved helmet. (F.ff. 
12/31/69, Reg. 31)

Authority: AS 28.05.030

13 AAC 04.7.90. MAXIMUM HEIGHT FOR 
RAlTDL'CoARS. On and after January 1, 1971, 
a person may not operate a motorcycle or motor 
scooter on which the handlebars or grips, at 
their highest point, are more than 15 inches 
higher than the seat or saddle for the operator, 
(tiff. 12/31/69, Reg. 31)

Authority: AS 28.05.030
13 AAC 04.295. MOTORCYCLE AMD 

MOTOR SCOOTER V/lNDSiISELD. A 
motorcycle or motor scooter windshield, to be 
recognized as a windshield, shall rise 15 inches 
above the highest point o f the handlebars or 
grips, and shall be o f glazing material meeting 
the requirements o f see. 235(b) o f this chapter 
or clear plastic which need not bo an approved 
type. (F.ff. 12/31/69, Reg. 31) 

____________________ Authority:. AS98.05.030,

13 AAC 04.300. HELMET, GOOGLES AMD 
FACE SHIELD STANDARDS. („) The 
protective headgear or helmet required to be 
worn by a person riding on or operating a 
motorcycle or motor scooter as provided by 
secs. 280 and 285 of this chapter shall be 
manufactured to meet the standards provided by 
U.S. Standards Institu te Safety Code Z 
90.1-1966.
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M o t o r c y c l e  A c c i d e n t s
P e r s o n s  W i t h  

"A" I n j u r y
De a t h s

1971

1 9 7 2

1 9 7 3

1 9 7 4

1 9 7 5

58

n o t  a v a i l a b l e  

56

n o t  a v a i l a b l e  

n o t  a v a i l a b l e

4 .
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Foreword (Tins Foreword is not a part of American National Standard Specifications for Protective Ileadgcar for 
Vehicular Users, Z90.1-1971.)

On December 9 ,  1960 , the Spo rts  Car C lub o f  America requested that the American Standards 
Association (n ow  American National Standards Institute, Inc ) initiate a pro ject to prepare 
specifications fo r  road users’ helmets. A general conference was held at the ASA  headquarters 
in Apri l 1961 which was attended by representatives f rom  various consumer groups, helmet 
manufacturers, testing organizations, and bo th  the A rm y  and Naval branches o f  the m ilitary 
service. The Safety Standards Board established Standards Committee Z 9 0  and charged it with 
the responsibil ity fo r  establishing a safety code fo r  vehicular head protection . The scope o f  the 
committee was to establish safety requirements fo r  head protection fo r  automobile  drivers 
engaged in high hazard activities o r  occupations, and fo r  motorcyclists . Fo l low ing near ly five 
years o f  deliberations by the committee , its resulting proposals were approved by the Safety 
Standards Board on  June 2 2 ,  1966 . Subsequent experience with the specifications as originally 
adopted indicated a need fo r  certain c larification and simplification. The specifications have 
now  been revised to incorporate such modifications as have been deemed appropria te by the 
committee . These modifications include a change o f  the scope o f  the committee . The comm it­
tee is presently considering the expansion o f  its scope to include headgear p ro tect ion fo r  o ther 
high hazard activities.
There exists a great number o f  widely varying uses fo r  protective headgear. The resulting 
differences in design requirements may result in very necessary compromise involv ing factors 
which include c om fo r t ,  weight, visual, and aud ito ry  requirements as well as degree and extent 
o f  protection. It is therefore essential that any specific complete standard be applied o r 
utilized on ly  within the scope o f  its intended application.
Suggestions fo r improvement gained in the use o f  this standard will be welcome. These should 
be sent to the American National Standards Institute, Inc, 14 30  Broadway , New Y o r k ,  N .Y .  
10018 .
The organizations which participated in this work  and the names o f  tncir representative, as 
listed at the time this revised standard was submitted to Standards Committee Z 9 0  f o r  approva l, 
arc as fo l lows:

George G . Snivc ly , Chairman 
Roder ick  11. Aya, Secretary

O rgan iza tion  R ep re sen ted  N am e  o f  R ep re sen ta tive
' American Association I'or Automotive Medicine.......... '...................C. 0. Chichester

‘"■'American Medical Association.............................................Harold A. Fenner, Ir
American Power Boat Association......................................... Clarence Roberts
American Safely F<|tiipmcnt Corporation................................... Joan M. Seymour
American Sports C o m pany...............................................John Dootsma
Approved Fngincering Test Laboratories.................................... Bert LaFontainc
Bell Toptcx, Inc ....................................................... Frank Heacox
'California Highway I'alrol................................................ Ross Little
California Polytechnic Institute............................................Arthur James
Cougar, Inc............................................................F. A. Rappleyca
Dayton T. Brown, Inc................................................... Marshall Irving
F. D. Bullard, Company ................................................. Herbert A. Raschke
Daytona Sports Company................................................ George Alston
D. S. Safety Helmet Corporation ......................................... Phillip K. Hull
General I-leclrie Company . .............................................Curtis C. Jones
II.C Industries, Inc ..................................................... John R. Hughes
Industrial Safety Fquipnien! Association ................................... Charles N. Suinwalt, ir
MacGiegor Company....................................... ............ I'll Schachet
M  loofaet i:..-' !'• i mi. Inc ........................................ ......Daniel D. Webb

ii.d i ...................................................... i\..: • ■
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American National Standard 

Specifications for Protective Headgear 

for Vehicular Users

1. Scope, Purpose, and Requirements

1.1 Scope, sc specifications anil test methods apply 
to protective uoadgcar for wcai by diivcis and passen­
gers o f surface vehicles and specifically exclude eye and 
face protective devices.

1.2 Purpose. This standard specifics minimum perform­
ance criteria and test methods, performed under fixed 
conditions, for protective headgear designed to mitigate 
the adverse effects o f a blow to the head.

1.3 Requirements. Tests arc conducted o f the protec­
tive headgear csscnibly to ascertain compliance, under 
specific environmental conditions, with the following 
requirements:

(1 ) Impact attenuation properties o f the protective 
headgear

(2 ) Penetration resistance
(3 ) Strength o f the retention system and its attach­

ments

2. Definitions

basic plane. A plane laid out on a specific reference 
headform1 derived from the anatomic basic plane, or 
Reid’s Baseline. (A plane at the level o f the external 
opening o f the car and the floor o f the bony rim of 
the eye socket.)
mid-sagittal plane. A longitudinal, or fore and aft, plane 
passing through the vertex o f the hcadform, perpendic­
ular to the basic plane, which geometrically bisects the 
headform.
projection. Any part that extends beyond (lie surface 
in abrupt fashion.
protective headgear. A device worn on the head, de­
signed to mitigate the adverse effects ol a blow to the 
head in the area specified elsewhere herein, 
reference plane. A plane 2.36 inches (o l) mm) i  0.0-1 
ineli (1 mm) above and parallel to the basic plane, and 
which shall be located on each lioadfoim. 
retention system. (Also tefeucd to as "harness 
assembly.” ) The completed assembly by means o f 
i . i  , t, the I \!w mi 1. 1.1. . i ; -iHiM  in | > ut-.ii
»:*i ■!.. sic..:, t .>!• ;!

3. Construction

3.1 General. A protective headgear will consist o f a 
haul, smooth outer suiface containing the necessary 
means o f attenuating impact energy and resisting pene­
tration. Optional devices fitted to the protective head­
gear shall be so t' yied that they are unlikely to cause 
injury to die wearc. in the event o f an accident.
3.2 Projections. The aswmb'.ed protective headgear 
shall have no permanent external projections greater 
than 3/16 inch (5 nun) in height.
3.3 Retention. The retention system shall be so con­
structed that when properly fastened, the protective 
headgear cannot be readily dislodged from its normal 
position on the wearer's head during impact conditions.
3.4 Peripheral Vision. The protective headgear shall 
provide peripheral visual clearance o f a minimum o f 
120 degrees to eacli side o f the mid-sagittal plane. This 
angle shall be measured on the standard hcadform1 in 
the basic plane with its apex at the anterior surface o f 
the hcadform whore the mid-sagittal and basic planes 
intersect.

Medium and large size protective headgear will be 
tested on a single hcadform size. Other sizes o f  protec­
tive headgear o f the same type will be approved if 
visual'mspcction shows-tlic construction to be identical 
to those tested.

4. Materials '

The materials used in the manufacture o f the various 
parts o f the protective headgear should be ol durable

•It was necessary for the purposes or mcsc recommendations 
and in order lo give requirements for the extern of protection 
to define artificial headlortns, both lo serve as a basis for 
instrumentation dm ini; tests, and to provide fixed parameters 
lor measurement. It is realized that (lie variation ol human 
head shape is such that the artificial headl'orm may not con­
form exactly to the shape of any tandoin sample human head, 
a considerable amount of anthropological data lias been re­
viewed in order to decide the limiting dimensions, and the 
headform selected is considered suitable lo allow lor proper 
testing of protective headgear which will accurately l it approxi­
mately 95 percent "I the population of all races.

Information concerning sources of the actual hcadforms or 
;• i t : t i i  lit -1 - i. ' ' ' , • •*. In i re-ni. i ' lies- -.1 t->
l I - I I  I I I  h e  i n  • ' ' \ \ ' T S u ' ,  * O l i l . i  ' l . l '  I O i l .  I l

■I
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quality, thal is, their characteristics should not undergo 
appreciable alteration under the influence o f aging or 
o f the circumstances o f use to which the protective 
headgear is normally subjected, such as exposure lo 
sun, rain, cold, dust, vibration, contact with skin, per­
spiration, or products conununly applied to the skin or 
hair.

5. Labeling

Every protective headgear offered for sale shall have 
durable labeling which will give the model designation 
and allow the identification o f the manufacturer to be 
made. The labeling shall include the following:

(1 ) No protective headgear can protect the wearer 
against all foreseeable impacts. However, for maximum 
pi otection under this standard, the helmet must be o f 
good fit and all retention straps must be securely 
fastened.

(2 ) This protective headgear is so constructed that 
the energy o f a severe blow is absorbed through partial 
destruction o f the headgear, though damage may not 
be visible to the naked eye. I f  it suffers such an impact, 
it should either be returned to the manufacturer for 
competent inspection or destroyed and replaced.

6. Extent of Protection

6.1 The extent o f protection shall include all areas 
above the reference plane. None o f the protective com­
ponents o f the headgear shall be inadvertently detach­
able, or detached under test impact.
6.2 The entire area o f  the protective headgear above 
the reference plane shall attenuate impact energy to at 
least the minimum requirements specified in Section 9.

7. Sampling for Testing

7.1 Condition and Atlachmeiits.'For all testing, protect 
live headgear shall he taken in the condition asoffeied 
for sale, and shall be accompanied by all attachments 
(other Ilian eye pi otection devices) normally sold with 
the protective IteatlgeaV. Such attachments shall not he 
installed on the helmet during testing.
7.2 Number o f Samples. Four samples aie requiied lot
!«•*.!in >. Fach test sample, followin'* exposure to its
i . '  . . . : . ‘,e  e u v i 'o i i i  iv t ii i* . o u d i ' i"  i . ■■ .1'. m *• v-

I h i . i , . . .  . . d  :•» i i l l ' i  .  I .  d  o  • . I l a  • '• 1

I ion set forth herein.

S. Conditioning for Testing

8.1 Order o f Testing. The impact attenuation, penetra­
tion, -nd retention system tests set forth in Sec'.ions 9, 
10, anu 11 shall be conducted in ascending numerical 
order.
8.2 Time. Testing shall begin immediately after removal 
from the conditioning equipment as indicated in 8.4, 
8.5, and 8.6. For actual testing, the maximum time 
during which the protective headgear may he out o f 
the conditioning environment shall not exceed 5 min­
utes. It must then be returned lo the conditioning en­
vironment for a minimum o f 15 minutes before again 
being withdrawn. Tins process must be continued until 
a specific item lias been put through all necessary 
testing.
8.3 Testing at Ambient Temperature. The first protec­
tive headgear shall be tested at ambient conditions as 
defined in 12.1 o f this standard.
8.4 Low Temperature. The protective headgear shall be 
conditioned by being exposed to a temperature o f
-  10*C (14' F) ± 2 ‘ C (3 .6*F) for not less than 4 hours 
nor more than 24 hours, in a controlled environmental 
tempera! ire apparatus.
8.5 High Temperature. A third protective headgear shall 
be conditioned by being exposed lo an air temperature 
o f 50*C (122*F) + 2 ’ C (3.6* F) for a period o f not less 
than 4 hours nor more than 24 hours, in a circulating 
air oven.
8.6 Water Immersion. A fourth protective headgear 
shall be immersed in water'aba temperature o f 25"C 
( 7 7 > p) + 5 *(j ( 9 *p) for u period o f not less than 4 
hours nor more than 24 hours.

9. Tests for Protective Headgear

9.1 Impact Energy Attenuation. Impact attenuation 
shall be measured by determining imparted accelera­
tion to an appropriately instrumented standard head­
form (sec footnote 1 page 7) dropped in a guided fall 
vertical within 1/2 inch (13 mm) per 15 feet (4 .57 m) 
height upon a fixed ligid steel anvil base.
9.2 Acceptable Acceleration Levels

9.2.1 Any peak acceleration of the test hcadlorm, 
with any o f the lour preconditioned protective head- 
gcai, exceeding4 0 0 ( i ’s shall he cause for failure. 
Acceleration shall he measured with an instrumenta-
I; ’ in .ii i . • i.■ i■ *.11 ■ ica.lio * a i• *i

• i' - • * . ... niii i
co l11.cwd loi iiistiiii......... i..>n acLiii.uy.
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9.2.2 Recorded accelerations in excess o f  200 G ’s 
shall be cause for failure o f the protective headgear if 
the duration o f the acceleration at the 200 G level 
exceeds^in's. The time duration o f  acceleration will 
be measured with equipment accurate to i  0.2 ms 
maximum and the reading shall not be corrected for 
instrumentation accuracy.

9.2.3 Accelerations in excess o f  150 G ’s shall be 
cause for failure o f the protective headgear if the dura- 
tion o f acceleration at the 150 G level exceeds^ns ^  
with instrumentation measuring duration as defined in 
9.2.2.
9.3 Impact Description

9.3.1 Each protective headgear shall be impacted 
with two successive identical impacts (the centers o f 
each paired impacts shall be located not more than 
1/4 inch [6 mm] apart) in not less than four sites. At 
least two o f these sites shall be upon a flat steel anvil 
and tv»o upon a hemispherical steel anvil. The impact 
sites shall be above the reference plane and separated 
from each other by a distance not less than one-sixth
o f the maximum circumference o f the protective headgear.

9.3.2 The flat steel anvil shall have a 5 inch ( 127 mm) 
minimum diameter and the hemispherical steel anvil 
shall have a 1.9 inch (48 mm) radius.

9.3.3 The impact energy utilized shall be 50 foot- 
pounds (0.91 kg meters) with the hemispherical steel

• anvil (54 .5 inches ± 0.2 inch or 1340 mm ± 5 mm drop) 
and 66 foot-pounds (9 .12 kg meters) with the Hat steel 
anvil (72  inches ± 0.2 inch or 1.830 mm t 5 mm drop).
9.4 Headform. The test headform shall be o f low reso­
nance magnesium alloy (K -IA ) and shall weigh
11 + 0.2, -  0 lb (5 kg + 0.091, -  0 kg), which weight 
shall include the supporting arm.
9.5 Placement o f Protective Headgear. The protective 
headgear shall be placed on the hcadform so that the 
reference plane on the headgear is coincident with the 
reference plane on the headform, prior to each drop.
The protective headgear shall be secured to the head­
form and cross arm by its retention system so as lo 
maintain this position during free fall.
9.6 Backup o f Anvil. The steei anvil shall be backed up 
with a solid mass o f at least .!()() pounds which shall be 
faced with a steel plate ot I inch (25.4 mm) minimum 
thickness and I I t - (0.1 m3  ̂minimum surface area.

10. Penetration lest

10.1 Placement on lleadlmiii, Iii rrpl.-i • _ .o l. •.me 
I i.! v, i 1 ,11 I1 • id i ■■■! ,i i " : i im  -.I i , 1 id
lie.ulloim whose :,ml,n.c shall lie elei.liie.ill) coiidiiv-

tivc. I f  the protective headgear contains a "sling" or 
other adjustable sizing component, this shall be relaxed 
to its most extendable position.
10.2 Mode o f Drop. The penetration test shall be con­
ducted by dropping the penetration test striker onto 
the outer surface o f the protective headgear anywhere 
above the reference plane, in a direction essentially 
perpendicular to the outer surface o f lire protective 
headgear. At least the tip o f the striker shall be elec­
trically conductive.
10.3 Failure Criterion. When tested in the above 
fashion, the protective headform shall be failed if 
demonstrable electrical contact is made between the 
penetrator and the conducting surface o f the headform.
10.4 Number and Location o f Blows. There shall be no 
less than two penetration blows applied to each o f the 
preconditioned protective headgear (Section 7). Such 
blows shall be at least 3 inches (76 mm) apart and shall 
be located no less than 3 inches (76 mm) from the 
center o f any impact points.
10.5 Conditions o f Penetration Tests

10.5.1 The weight o f the penetration lest striker 
shall be 6 pounds, 10 oz + 0.1, -  0 lb (3 .0 kg + 45,
-  0 g).

10.5.2 The point o f the striker shall have an included 
angle o f 60 degrees + 0.5 degrees and a cone altitude
or height o f not less than 1.5 inches (38  mm).

10.5.3 The radius o f the striking point shall be
0.0197 inch + 0.004 inch (0 .5 mm ± 0.1 mm).

10.5.4 The hardness o f the striking tip shall be a 
minimum o f 60 Rockwell (Scale C).

10.5.5 The height o f the fall shall be 118.1 I inches
2. 0.6 inch (3  m t. 15 mm), as measured from the 
slriker point to the outer surface o f the mounted pro­
tective headgear.

AMERICAN NATIONAL STANDARD Z90.1-1971

11. Test of Tensile Strength of Retaining 
System

11.1 Placement. The protective headgear shall he placed 
upon a lest headform with the chin strap fastened over 
a device approximating the shape o f the bony structure 
o f the lower jaw. This shall consist o f  two metal rollers, 
each 1/2 inch 1 0.004 inch ( 12.7 mm t. 0.1 mm) in 
diameter, at a distance o f 3 inches f 0.04 inch 
(76 .2 mm "* I mm) separation on center, which 
would serve to represent ilie jaw hone. The prole live 
lie.ni • -,ii slnd : •; « i I be ll.e.uh • m .. i ,|
i f  ’ j ’luil!'. ol i' 1 ' i l l , .  ' ” i -ai.' i I1 ■ ' ■ i I-
ge.ii will lie Miojevi in me same le-a as llie sliap 11 >o 11.
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11.2 Preload and Tension. The retaining system shall 
be tested for ultimate strength and for elongation 
under tension, as follows. After applying a 50 lb pre­
load ± 1 lb (23 kg ± 0.5 Itg) for no less than 30 s, an 
additional 250 lb -  0, + 5 lb (113 .6 kg -  0, *  2 . 2 kg) 
weight or tension equivalent thereto shall be applied to 
the device retained by the chin strap for no less than 2 
minutes. Any parting o f the strap or its attachments, or 
elongation o f more than I inch (25.4 mm) in the vertical 
distance o f the chin strap from the helmet crown, as 
measured between preload and 300 lb (136 kg) load, 
shall result in failure. The retaining system shall be 
loaded to failure.

12. Preparation of Test Equipment

12.1 Equipment and Environment. All equipment shall 
be turned on and allowed to warm up for at least 30 
minutes or until equilibrium is reached, whichever time 
is greater prior to testing.

T ' ic fo l low ing environmenta l cond it ions shall prevail 
throughout the period o f  calibration and testing:

Temperature: /U-85*i;
Relative humidity: 30-70 percent (22-30* C)

12 2 Instrumentation Check. The entire instrumenta­
tion system shall be checked before and after each 
scries o f tests by impacting a standardized calibrating 
medium2 capable o f producing an acceleration-time 
history o f 400 G’s, and a time duration o f at least 
I ms duration at 200 G’s. At least three such im­
pacts shall be recorded before and after testing and 
made part o f the lest report. If the acceleration- 
time history is out o f  predetermined tolerance 
prior to test, the system shall be adjusted nr repaired 
as necessary. I f  the post-test average o f the three 
impacts differs from the pre-test average by more than 
40 G ’s, the entire test scries shall be discarded.
12.3 Record o f Test. A record shall be made o f each 
test impact and retained as a permanent record o f the 
acceleration-time history.

2A calibrating medium (burnt to be \uilable is a one-inch 
Open llluc Modular l lasiotner Programmer, available from
M , I , , i  t, I at " i ■ P 11 i ' MotiVtey,

13.1 Headform. Standard headforms shall be used in 
testing and measurement. (Sec footnote 1, page 7.)

13.1.1 Center o f Gravity o f Headform. The center 
o f gravity o f the headform, including the cross arm, 
shall lie within a cone with axis vertical and forming a 
10 degree included angle with the apex at the point o f 
impact.

13.1.2 Combined Weight o f Cross Arm and Head* 
form. The combined weight o f the cross arm and head­
form shall be 1J + 0.2, -  0 lb (5 kg + 0.091, -  0 kg).

13.1.3 Acceleration Transducer. The acceleration 
transducer shall be mounted with the sensitive axis 
aligned to within five degrees o f true vertical when the 
hcadform is in the impact position.

13.1.4 Hcadform Size. Medium and large size pro­
tective headgear will be tested on the standard hcad­
form size. Small size headgear o f the same type will be 
approved if visual inspection shows the construction to 
be essentially identical to those tested.
13.2 Low Temperature Box. A controlled, mechanically 
cooled temperature box o f at least 2 X 2 X 2  feet
(0 .6  X 0.6 X 0.6 m) inside dimensions shall be 
available with controlled temperature capability of 
— 10 C (1 4 “ F) ±  2 "C (3.6* !•'). It shall hold the 
prescribed temperature lor a minimum o f 24 hours.
13.3 High Temperature Box. A controlled temperature 
box o f at least 2 X 2 X 2  feel (0.6 X 0.6 X 0,6 m) 
inside dimensions shall he available with controlled 
temperature capability o f 5 0 *C (1 2 2 *F ) ± 2"C  
(3 .6 * !; ). If shall hold the prescribed temperature for
a minimum o f 24 hours.
13.4 Acceleration Transducer. The acceleration trans­
ducers shall have a natural frequency o f 20 000 Ilz  or 
greater and be capable o f withstanding a 2000 G shock 
without damage.
13.5 Recording System The recording system must 
match the frequency response o f the accelerometer and 
the entire recording system shall be Hat + I d ll over a 
minimum frequency band o f 5 to 1000 Ilz.
13.6 Reference Plane. The standard headform, on 
which the basic plane is marked, shall be positioned 
on a Hat surface so that the basic plane is parallel 
to this surface. The reference plane shall he scribed 
on the helmet aftei it has been positioned on the lest 
head so that the lovvoimo:.! pail ol the leading edge at 
at the front o f the helmet is 2.36 inches (60  mm)

13. T e s t  E q u i p m e n t



A  n n p n r l i v  (This Appendix is not a part of American National Standard Specifications Tor Protective Headgear for
/ A f J f J C l  I U s  A  Vehicular Users, Z90.I-1971, but is included lot information purpose; only.)

A  'X

The apex o f a helmet shall be a point on the upper 
sagittal plane, equidistant from the anterior and pos­
terior portions o f the reference plane.

A2. Quadrant Identification

The four quadrants o f a helmet or hcadform are those 
portions o f the helmet or heatll'ortn, above the reler- 
cnoc plane, delineated hy the sagittal plane and a plane 
perpendicular to both the sagittal and the rclercncc 
planes and which would pass through the center o f the 
external ear openings. These quadrants arc numbered 
as follows: I )  right front; 2) right rear; 2) left rear;
4) left front.

A3. Point Locations

(called “ A") from the anterior or posterior points o f 
intersection o f the sagittal and reference planes (called 
“ AS”  or “ PS"), and from the right or left intersection 
o f the lateral and reference planes (called “ RL ”  or 
“ LL” ).

For example, the description, “ A3.5, ASA, 
RL .2 .25”  would designate a point 3 and 1/2 inches 
from the apex, 4 inches from the front intersection 
o f the sagittal and reference planes, and 2 and 1/4 
inches above the right intcisection o f the lateral and 
reference planes.

A4. Measurements

All measurements referred to in this Appendix are 
chord distances (that is, in a direct line, and may be 
measured with dividers or similar equipment).

A particular point on a helmet or headform may be 
described hy designating its distance from the apex
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Idaho has e x p er i e n c ed  a t re m e n d o us  i n c r e a s e  in m o t o r c y c l e  a ct i v i t y  in the 

past  decade. Thi s is r ef le c t e d  in the inc rea sed  number o f  regis ter ed m o t o r­

cycl e s and m o t o r c y c l e  accide nts . D ur in g  this period, the n u mb er  o f  all 

r eg i s t er ed  m o t o r  v e hi c l e s  a p p r o x i m a t e l y  d oub led , w h i c h  in turn increased 

tr af fi c  d e n s i t y  and e x po s u r e for Idaho m o t o r c y cl i s t s .  Fr o m  1963 to 1967, 

m o t o r c y c l e  ,registration trebled, t hen levele d of f t h r o ug h 1969. From 1969 

to 1974 the m o t o r c y c l e  p o p u l a t i o n  a gain  do ubled. During the l e v e l in g- of f  

period there was a pr ono un ce d  d e c l i n e  in m o t o r c y c l e  a c c i de nt s  followed by an 

in cre ase  as m o t o r c y c l e  r e g i s t r a t i o n  rose in the seventies.

A  m a n d a t o r y  helmet law was passed and e f f e c t i v e  J a n u a r y  1, 1968. It was in 

a be y a n c e  f rom Aug us t 1969 to May  1970 d ur in g  a test for con sti tu ti o n a li ty . 

T he  law has been enf orc ed since May 1970. P er i o d ica lly , m o t o rc y c l e  groups 

have lobbied and d e m o n s t r a t e d  a g a i n s t  the m a n d a t o r y  he lme t law. W hi l e  s t u d­

ies f r o m  o t h e r  states tend to r e f u t e the a rg um ent s of sp ok es m e n  for o p p o s i­

tion to the law, a need was i nd ic ate d to d e t e r m in e  e x p e r i e n c e  and opino ns of 

Idaho m o t o r c y c l i s t s  on the v a l ue  of helmets, m a n d a t o r y  helm et law, and other 

rela ted  subjects.



$

IN T R O D U C T IO N

The p op ul a t i o n to be sur vey ed was d ef in e d  as Idaho m o t o r c y c l i s t s  w ho had 

ex p e r ie nc e d  a m o t o r c y c l e  injury a c c i d e n t  in Idaho d uri ng  1974. Names, 

ad dre ss es ,  and injury se ve r i t y  codes w e r e  o b t a i n e d  fr om  1974 a c ci d e n t  records. 

A total of 562 names w e r e  a v a i l a b l e  for the survey. T h e re  w e r e  260 i n d i v i d­

uals w h o  had e x p er ie n c e d  injuries of s e ve r i t y  code A ( i n c a p a ci ta t i n g  injury), 

225 peop le w i t h injuries of s ev er it y  B ( n on -i n c a p a ci ta t i n g ,  e vi d e n t  injury), 

and 77 with  injuries of s e v e r i ty  C (no n-evident, p o s s i b l e  injury).

R es pon ses  to the survey are listed for each injury s eve ri ty  p op ul at i o n  with 

pe r c e nt ag e s  based upon the num be r  of r e s p o n d e n t s  to the a p p l i c a b l e  item. 

Ro und ing  of p e rc en t a g e  figures to the tenth of a p er ce n t  sometimes pro duces a 

total p e rc en ta g e  sli g h tl y d i f f e r e n t  f ro m  one hundre d percent.

A sur vey  form with  a co ver  le tte r (A ppendix A) and a stamped, s el f- a d d r e s s e d  

e n ve l o p e  we re  m a i l e d  to each  of the 562 p er son s involved. R es p on s e  results 

are shown in T a b l e  1.

T A B L E  1

SU R V E Y RES P O N S E

NU M B E R OF SURVEY FORMS INJURY S EV E R IT Y CODES

A B C TOTAL

M a i 1ed 260 225 77 562

Returned U n d e l i v er ab l e 18 4 2 24

As s u m ed  Del ive red 242 221 75 538

R es po ns e 91 74 28 193

P erce nt R e s p o n s e / D e l i v e r e d 3 7 . 6r 3 3.5% 37.3% 35.9%

A m o r e  d et a i l e d  d is cu s s i o n  of the m e t h o d o l o g y ,  t og et h e r  w i t h  a c r i t i qu e of 

m e t h o d o l o g y  and survey format, is a v a i l a b l e  upon re qu es t  fro m Idaho T r aff ic 

Safety C om mi s s i o n,  Stat eho use , Boise, Idaho 83720.

Inform ati on s oug ht  fro m the sur vey  was in two c a te g o r i e s  - factual and o p i n­

ion. Factual informat ion  was s o l icit ed on the f i r s t 12 items of the survey 

form (Appendix A) and o pini on i n f or ma t i o n  was  re q u e s te d on the r e ma i n d e r  of 

the items. Items 14 t hr oug h 20 w e r e  d e l i b e r a t e l y  w r i t t e n  to e n co u r a g e  u n a n­

ticipated comments.

The main o b j e c t  of the survey was to e v a l u at e  the co mmo n a r g u m en ts  of anti- 

hel me t  law advocates. Q u e s t i o ns  to be a d d re ss ed  were:

To what degree are anti-helmet law advocates representative of the Idaho 
motorcyclists who experienced an accident?

To what degree do helmets reduce injury?
To what degree do helmets aggravate injury?
To what degree and how do helmets contribute to accidents?
What is the distribution of head, neck and other injuries among helmet

wearers who experienced an accident?

1



Opinion polls on motorcycle related laws not in effect in Idaho 

License lew with requirements for: 

a. Written exam 

h. Off-road driving exam

a. Traffic driving exam 

Eye protection law 

Rear-view mirror law
Opinion poll on motorcycle training courses 
Injury severity analysis by age a n d  motorcycling experience 

Medical costs and days lost by injury severity code 

Annual motorcycle mileage

A n o th e r  ex pe ct e d  result of the survey was v o l un te e r e d information. For this 

reason, no in for mation was dir ect ly s ol ic ite d on w h et h e r  the helmet saved a 

life nor on the effe ct of a ut o m o b i l e  d ri v e r s  in m o t o r c y c l e  accidents.

S e c o n d a r y ,  b u t  i m p o r t a n t  p u r p o s e s  f o r  t h e  s u r v e y  w e r e :



SUMMARY OF STUDY FINDINGS

This  summa ry is for the benefit of th ose  who  are m o r e  i n t ere ste d in survey

r esul ts than in d e t a i le d analysis. All fi nd in g s  are s ub st a n t i a t e d  in the

body o f  the study.

1. T h e r e  we r e  7.67 m ot or c y c l i s t s  st ro n g l y  in s up por t of the m a n d a t o r y  h e l­

met  law for every 1 str ong ly opposed to the law.

2. O f  m o t o r c y c l i s t s  who c o m m en t e d  on the m a n d a t o r y  he lm et  law, 77.3'/. we re  

in favor o f  the law.

3. O f  m o t o r c y c l i s t s  who w or e  helmets, 8 4 . 7 %  in dicated that the helmet 

redu ced  injury and 8.7 % v o l u n t a r i l y  added that it saved their lives.

4. Neck injuries w er e  very rare in the s e v e r it y A ( inc apa cit ati ng)  injuries.

5. O v e r  half o f  the respon den ts w e r e  at least twenty y ea r s  old.

6. M o t o r c y c l i s t s  over 35 y ea rs old c o m p r i se d 20.7% of the respondents.

7. A few m o t o r c y c l i s t s  (2.6%) had less than one  m o n t h  m o t o r c y c l i n g  e x p e r i­

ence, but 75.6% had more than one y e a r  m o t o r c y c l i n g  experience.

8. A n a l y s i s  of medical costs and d ays lost by sev e r i ty  co de  indicates that

the injury sev e r i t y codes m ark ed  by i n v es ti g a t i n g o f f i c er s are ac cur ate

indica tio ns of injury severity.

9. T h e  o p i n i o n  survey was fa vo r a b l e to m o t o r c y c l e  lic ensing wi th  w ri t t e n  

and traffic exams, but not favorable toward o f f - r o a d  d r i v i n g  exams.

10. Th e o p i n i o n  survey was favor abl e toward m o t o r c y c l e  tra i n in g courses,

wi t h  r e s e r v a t i o n s  on funding and a d m i ni str ati on.

11. T h e  o p i n i o n  survey s upported the i mp ort anc e of eye p r ot e c t i o n  but was

not f a v o r a b l e  toward a law re qu i r i n g f u l l - t i m e eye protection.

12. Annual m o t o r c y c l e  mi l e a g e  es ti m a t e s  v ar ie d  g r e a t l y  with  an av er ag e  s o m e­

whe r e b e twe en 3500 and 4500 m i l e s per year.

13. Si ng le  m o to r c y c l e  ac c i de nt s  p r e d o m i n a t e l y  o ccu r r ed  in rural areas duri ng 

d ay l i g h t  hours, whi le m o t o r c y c l e  a cc ide nts  inv olv ing  a car or truck 

o c cu r r e d m o s t l y  in urb an areas dur in g d a y l i g h t  hours.

14. T h e r e  was a m a r k e d  d i f f e r e n c e  in u rb an and rural ac ci d e n ts  by injury 

se ver it y type. Over half of the A injury s e ve r i t y  a c c ide nts  occ urr ed in 

rural areas, wh ile  B and C injury sev eri ty a cc id ent s o ccu rr ed  m o s t l y  in 

urban areas.

15. A u t o m o b i l e  dr iv e r  aw ar e n e s s  of and c o u r t e s y  toward m o t o r c y c l i s t s  was

d et er mi n e d  to be the p r ima ry single factor in m o t o r c y c l e  collisions.



M O T O R C Y C L E  H E L M E T S

M A N D A T O R Y  M O T O R C Y C L E  H E L M E T  LAW 

A N A L Y S I S  O F  O P I N I O N  S U R V E Y

Th e opinion s urv ey  portion of the form  c on si ste d of o p en - e n d c o m m e n t s  on laws 

concer nin g saf ety  device s and on m o t o r c y c l e  tra i n i n g courses. R e s p o n s e  to 

this method of  q u e s t i o n i n g  wa s varied w i t h  some r e s p o nd en ts  m a r k i n g  the s u b­

jects w i t h o u t  comment. Only w r i t t e n  c omm ent s w e r e  c o mp i l e d for analysis. 

Co mments w e r e  rated in four c at e g o r i e s  - s tro ngl y for, s t r o n g l y  ag ain st,  

m i l d ly  for, and m i l d l y  against. An  e x a m pl e of com m e n t s on the helmet law 

f o 11o w s :

St r o n g l y  A g a i n s t  ....................  No

Un con st it u t i on al  

State has no r i g h t 

M o r a l l y  w ron g

M il d l y  A g a i ns t  ....................... S h o u l d n' t have to w e a r  helm et

U nn e c e s s a r y  

Don't like it

O ther  com m e nt s u n f a v o r a b l e

S t r o n g l y  For .........................  Yes

A  must 

A b s o l u t e l y

M i l d l y  For ............................  Not oppo sed  to c o n c e p t  of law, but

favor c er t a i n  ex cep tio ns.  Ex amples: 

p asse nge rs in town, u nd e r  ce rt ai n  

speeds, in towns, in country.

T AB LE 2

HELMET LAW O P I NI ON  SURVEY RESU LTS  BY INJURY SEV ERI TY A N D  P E R C E NT AG E

RATING INJURY S EVERITY CODE

A (%) B (%) C (X) T OT A L  (%)

St r o n g l y  A ga ins t 7 ( 7.7) 6 ( 8.1) 2 ( 7.1) 15 ( 7.8)

Mi ld l y A g a i ns t 13 (14.3) 7 ( 9.5) 4 (14.3) 24 (12.4)

M i ld l y  For 6 ( 6.6) 5 ( 6.8) 7 (25.0) 18 ( 9.3)

St r o n g l y  For 53 (58.2) 49 (66.2) 13 (46.4) 115 (59.6)

No t Stated 12 (13.8) 7 ( 9.5) 2 ( 7.1) 21 (10.9)

Total 91 74 28 193

TOTAL FOR ... , 133 (77.3%)

TOTAL AGAINST ____ 39 (22. 7%)

Se ver ity  of injury does not seem to inf lue nce  support for the law. Several 

co mments in dicated that the h e l m e t  was a n ecessity, but still opposed the 

law. A pp are ntl y, the ad vocates of helmet law repeal r e p r e s e n t  less than 8% 

of the a cc id e n t - e x p e r i e n c e d  m oto rcy cl is ts .



R E S P O N S E  ON  M A N D A T O R Y  M O T O R C Y C L E  H E L M E T  L A W  B Y  A G E  A N D  E X P E R I E N C E

Re sp on s e s  on the m a n d a t o r y  m o t o r c y c l e  helmet lav/ w e r e  a n a l y z e d  on the basis 

of age (under 20 vs. 20 and older) and m o t o r c y c l i n g  e x p e r i e n c e  (less than 

three y e a r s  vs. 3 y ea rs  or more). T h r e e  y ears  e x p e r i e n c e  was used as the 

b r e a ki n g  p oi nt b e c a us e th ose  with less than three y ea rs  e x p e r i e n c e  had b egun 

m o t o r c y c l i n g  a ft er the he!m et law was in full effec t, so v/ould p r e s u m a b l y  not 

re s e n t the law q ui te  as m u c h  as those w h o  had been m o t o r c y c l i n g  bef ore  the 

law v/as in effect.

T ABLE  3

R ES PO NS E  ON M A N D A T O R Y  M O T O R C Y C L E  HELMET LA W BY AGE AND  E XP E R I E N C E

FOR A G A I N S T T O TA L

Total P op u l a t i on  Who C om m e n t ed  on Law 133 (77.3%) 39 (22.7%) 172

P op ul at i o n  U nd er  20 Years Old Who 67 (83.8%) 13 (16.3%) 80

Co m m e n t e d  on Law
(27.0%)Po pul at io n  20 Years and O l d e r  Wh o 65 (73.0%) 24 89

Co m m e n t e d  on Law
(18.4%)P op ul at i o n  U n der  3 Years M o t o r c y c l e 62 (81.6%) 14 76

E x pe r i e n c e  W ho C om me n t e d on L a w
(26.1%)P op ul at i o n  With 3 Y e ars  or More 68 (73.9%) 24 92

M o t o r c y c l e  E x p e r i e n c e  Who Commented

on La w

M o to r c y c l i s t s  u nd e r  20 ye ars  of a ge  showed a m ore f a v or ab l e  a t t i t u d e  tov/ard 

the helmet law than did those 20 y e a r s  and older.

M o to r c y c l i s t s  w i t h  less than three y ear s e x p e r i e n c e  showed a m o r e  f a v o r a bl e  

a tt it ud e  toward the helm et law than did those who w e r e  a l r e a d y  m o t o r c y c l i n g  

when the lav/ b eca me  e ffective. It should be noted that m a n y  o f  the m o t o r c y­

clists w it h fewer y e a r s e x p e r i e n c e  were  also in th e y o u n g e r  age group. H o w­

ever, it appe ars  that o p p o s i t i o n  toward the he lme t law is based to some 

ex te nt  in r e s e n t m e n t  toward a new  law rat her  than the c o n t e n t  of the law.

E F F E C T  OF H E L M E T  ON S E V E R I T Y  OF  A C C I D E N T

One h u ndr ed and e i g h t y - o n e  r e s p o nde nts  said they w e r e  w e a r i n g  a sa fet y helmet 

and ten said they w ere not. In a n s w e r  to the op in io n q u e s t io n  on p os i ti v e  or 

ne ga ti v e  e ff e c t  of helmet, all but three hel met  w e a r e r s  gave t heir views.



T A B L E  4

HE LM E T EFF ECT  - HE LM ET  WORN, BY SEV E R IT Y OF 

INJURY AND PER CE NT A G E  OF HEL ME T W E AR ER S

A NS WER S M A R K E D  INJURY SE VER ITY  C O DE

A  (%) B (%) C (%) T O T A L  (%)

Reduced Injury 79 (92.9) 57 (80.3) 19 (73.1) 155 (84.7)

Had No Eff e c t 5 ( 5.9) 10 (14.1) 6 (23.1) 21 (11.5)

A g g r a v a t e d  Injury 0 ( 0.0) 2 ( 2.8) 3 (11.5) 5 ( 2.7)

B lank J _  ( 1.2) _ 2  ( 2.8) 0 ( 0.0) 3 ( 1.6)

Total 85 71 27 (26)* 184 (183)*

*O n e  C injury sev eri ty r e s p o nd en t  mar k e d that the helm et reduce d head injury 

but a g g r a v a t e d  neck injury so the a ns w e r  is logged for both. Lower numbers" 

in pa r e n th es i s  are base for pe'centages.

T h e  q ue st i o n  of helmets saving lives was not put on the sur ve y form  in order 

to a void  forc ing  the point. However, fo urt een  A injury sev e r it y and  two B 

injur y s e ve r i t y  r e spo nde nts , 8 . 7 %  of  t hose w e a r i n g  helmets, v o l u n teer ed 

s ta tem ent s that the he lme t saved t hei r life.

It is a p p a r e n t  fr o m  the o p i n i on  survey on he lme t safety v al ue  that not only

do the m a j o r i t y  of m ot o r c y c l i s t s  c o n s id er  the hel met  a v a l u a b l e  pro te c t i v e 

me asure, but that a pp r ec i a t i o n  of the hel met  incr eas es w i t h  a cc i de n t  severity.

H E L M E T  C O N T R I B U T I N G  TO A C C I D E N T

Eleven r e s p o n de nt s  indicated that the helmet m a y  have  c o n t r i b ut ed  to the acci­

den t  by int er f e r i n g wit' . ;sion, hearing, or both. T h er e was no patte rn to 

these a c c i d e n t s  - f o 1 j  in town with a car or truck, one was a single

m o t o r c y c l e  in town, one was in a rural area w i t h  a car, one v/as in a rural

area w i t h  a n othe r mot or cy c l e ,  and two w e r e  single m o t o r c y c l e  in a rural area.

TABLE 5

INJURY A N AL YS I S  - P E R C E N T A G E S  ARE FOR INJUR IES  IN EACH C ATE GO RY  

INJURY S EVE RIT Y CODE

INJURY TO A B C TOTAL (%)

head 31 (19.9) 12 (11.4) 1 ( 3.1) 44 (15.0)
Neck 3 ( 1.9) 6 ( 5.7) C (18.8) 15 ( 5.1)
Leg 61 (39.1) 47 (44.8) 16 (50.0) 124 (42.3)
A r m 36 (23.1) 26 (24.8) 5 (15.6) 67 (22.9)

T or so 19 (12.2) 12 (11.4) 4 (12.5) 35 (11.9)

Internal 6 ( 3.8) 2 ( 1.9) 0 ( 0.0) 8 ( 2.7)
Total 156 105 32 293

Of the f ift een  res po nd en t s  w ho indicated neck injuries, all marked that the 

helmet reduced injury, a lth ou gh  one also marked that it aggravated neck



injury. Ni ne  v ot e d  s t r o n g l y  for the helmet lav/, two voted m i l d l y  for, two 

voted m i l d l y  aga inst, two a bs t a i n ed , and there v/p> e no votes s tr on g l y  a g a i n s t  

the law.

T A B L E  6

NE CK  INJURIES BY SEVERITY CODE 

UR BAN  AN D RURAL A ND  TYPE A C C I D EN T

TYPE A C U D E N I  INJURY S E V E RIT Y CODE

A B C T OTA L

U rb an

Si ng l e  M o t o r c y c l e  0 2 0 2

M o t o r c y c l e / C a r  (Truck) 1 3 5 9

Rural

Sing le  M o t o r c y c l e  2 1 0 3

M o t o r c y c l e / C a r  (Truck) 0 0 1 1

This data i n d i ca te s that neck injuries fro m m o t o r c y c l e - c a r / t r u c k  c o l l i s i o n s  

are m o r e  p r e v a l e n t  in town, but a r e v i e w  of the 94 u rba n and 31 rural m o t o r­

cyc l e- c a r / t r u c k  ac ci d e n t s (Table 21) indicates the p e r c e nt  i n c id en c e  of neck 

injuries in u r b a n areas to be 9.7%, and in rural areas to be 9.4%,

The low i n c i d e n c e  of neck inj uri es does not support c on te n t i o n s  that helmets 

ge ner ate  neck i nju rie s to the e xt e n t  that their total safety v a l u e is c a n­

celled or c ompr omi sed .

HEAD INJ U R Y  E F F E C T  ON V A L U E  OF H E L M E T

Of the 31 A  inj ury  s e v e r it y  r e s po n d e n ts  who  suffered head inj uries, 25 we re  

w ea r i n g  helmets. Of these, 24 said that the helmet reduced in jur y and one 

said it had no effect. Of the 12 B injury sev eri ty r e s po nd e n t s w h o  su ffe red  

head injuries 10 w e r e  w e a r i n g  helmets. Of these 9 said that the hel met  

reduced in jur y and one said that it a gg r a v a te d injury. The one C injury 

seve rit y w h o  s uff er ed  head injury said that the hel met  a gg r a v a t e d  injury.

The two r e s p o n de nt s w h o  stated that the helmet a gg ra v a t e d  inju ry had on ly  

head injuries. Th e B injury s e v e r i t y  respondent lost 3 days and had a m e d i­

cal e x p e n s e  of $550. The  C inju ry r e s p o n d e n t  lost 1 d a y  and had a medical 

e xp e n s e  of $75.

H E L M E T  E F F E C T  - H E L M E T  NOT WO R N

Eight of t he ten r e s po n d e n t s who  indicated that the y w e r e  not w e a r i n g  helmets 

suffered head i nj u r i e s (6 A  and 2 B severity) and they all i n d i c at ed  th a t  the 

helmet wo uld  h ave reduce d injury. Of the two non -he lm et ed  m o t o r c y c l i s t s  

w it h o u t  head injuries, the B se ver ity  respondent said that the hel met  w ou l d  

have redu ced  injury and the C s e ve r i t y  respond ent  said that the h el me t  w ould  

have a gg ra va t e d  injury.

7
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MLQIQRCYCLE L I C E N S E  LAW

Th e o pin ion  survey on m o t o r c y c l e  license law was exp and ed to c over wr i t t e n 

e xa min ati on,  o f f - r o a d  d ri vi n g  ex ami n a ti on , and t raff ic d ri v i n g  examination. 

T he r e  was general s u p p or t for m o t o r c y c l i s t  licens e law, w i t h  hig hly  varied 

adaptatiofs. This s u b j e c t had the hi gh es t  numb er of a b s ta i n i n g  respond ent s

M O T O R C Y C L E  L I CE NS E  LAW OP IN IO N SURVEY 

R ES ULT S BY INJURY SE VE R I T Y  AN D P ERCE NTA GE

T A B L E  7

W RI T T E N  E X AM I N A T I O N  INJURY S E V E RI TY  CUDE

A  (%) Es (%) C (%) TO TAL

S t r o n g l y  A ga i n s t 11 (12.1) 10 (13.5) 5 (17.9) 26 (13.5)
M i l dl y  A g a i n s t 5 ( 5.5) 9 (12.2) 2 ( 7.1) 16 ( 8.3)
M i l d l y  For 8 ( 8.8) 12 (16.2) 3 (10.7) 23 (11.9)
St r o n g l y  For 25 (27.5) 20 (27.0) 6 (21.4) 51 (26.4)
N ot  Stated 42 (46.2) 23 (31.1) 12 (42.9) 77 (39.9)
Total 91 74 28 193'

TOTAL FOR ,, .. 7'1 (63. 8%)
TOTAL A G  AINS'li • • .. 42 (36. 2%)

Of the three e x a m i n a t i o n s  listed on the surv ey form, the w r i t t e n  e xa m ina tio n 

received the least o p p o siti on,  a l t h o u g h  m a n y  felt that the r e g u l a r  d river's 

w r i t te n  e x am i n a t i o n  w as  adequate. T he re  w e r e  ad ditional c om me n t s  to the 

ef fe c t that a n sw er in g  qu es t i o n s d o e s n ' t  p ro ve d ri v i n g  a bi l i t y  and that the 

dr ive r's  w r i t t e n  e x a m i n a t i o n  shou ld have q u e s t io ns  on it abo ut rights of the 

m o t o r c y c l i s t  in traffic.

T AB L E  8

O F F - RO A D  D RI V I N G EXAM INJURY ' SEVERITY CODE

A (%) B (%) C (%) TOTAL (25)

S tr o n g ly  A ga i n s t 20 (22.0) 18 (24.3) 7 (?5.0) 45 (23.3)
M i ld l y  A g a i ns t 6 ( 6.6) 15 (20.3) 4 (14.3) 25 (13.0)
Mi ld l y For 5 ( 5.5) 6 ( 8.1) 2 ( 7.1) 13 ( 6.7)
S t r o ng l y  For 9 ( 9.9) 9 (12.2) 3 (10.7) 21 (10.9)
Not Stat ed 51 (56.0) 26 (35.1) 12 (42.9) 89 (46.1)
Total 91 74 28 193

TOTAL F OR ,., (32. 7%)
TOTAL AGAINST1 ____ 70 (67. 3%)

The high o p p o s i t i o n  to the o f f- ro a d  d ri v i n g  e x a m i n a t i o n  is s ign ificant. 

T h e r e  were fa v o r a bl e c om m en t s  on of f- r o a d  e x p e r i e n c e  as an aid in defen siv e 

d ri v i n g such as 'laying down' a m o t o r c y c l e  to avoid c o l l i s i o n  in traffic.



A no t h e r  ind ic a t i o n of  the e f fe c t  of o ff -r oa d  d r i v i ng  was the n um b e r  o f  r e s­

pondents w h o  indicated the y had been dr iv in g  m o t o r c y c l e s  s i n ce  an e arly  age. 

T h er e - w e r e  31 w ho se  age and d ri v i n g  e xp er i e n c e  indicated th a t  th ey  had started 

riding a m o t o r c y c l e  at ages r ang ing  from 6 to 13. It is p r o b a b l e  tha t the off- 

road e x pe r i e n c e  on s m al l e r  m o t o r c y c l e s  at an e arl y ag e is g ood p r e pa r a t i o n  for 

later t ra ffi c driving.

T A B L E  9 

T RA F F I C  D R I V I NG  E XA M

D RI VIN G EXAM INJURY SE VER ITY  CODE

S tr on gl y  A ga i n s t  

M i l d l y  Ag ai n s t  

M i l d l y  For 

St ron gly  For 

Not Stated 

Total

A (%) B (%) C (35) T O T A L  (35)

9 ( 9.9) 14 (18.9) 5 (17.9) 28 (14.5)

4 ( 4.4) 6 ( 8.1) 2 ( 7.1) 12 ( 6.2)

7 ( 7.7) 10 (13.5) 2 ( 7.1) 19 ( 9.8)

28 (30.8) 19 (25.7) 5 (17.9) 52 (26.9)

43 (47.3) 25 (33.8) 14 (50.0) 82 (42.5)

91 74 28 193

TOTAL F OR  . ........ 71 (64%)

TOTAL AGAINST 40 (36%)

Of the three e x am i na ti o n s  listed on the su rve y form, the t ra ff i c  d ri v i n g  e x a m­

ination received the m o s t  support, w i t h  the general r e s e r v a t i o n  that it should 

appl y o nly to newly lic ens ed m o t o rc y c l i st s.

E Y O M m J M l A W

T AB L E  10

EYE P R O T EC T I O N  R E QU IR E D  BY LAW OP IN IO N  SURVEY 

RE S U L T S  BY INJURY S EVERITY AND P ER CEN TAG E

EYE PROTE CTI ON INJURY S EVE RI TY  CODE

S tr o n g l y  A ga i n s t  19

M i l d l y  A g a i n s t  15

M i l dl y  For 6

Stro ng ly  For 24

Not Stated 27

Total 91

A (X)

(20.9) 

(16.5) 

( 6.6) 
(26.4 

(29.7)

Bi (X) C: (X) T OT A L  (35)

17 (23.0) 4 (14.3) 40 (20.7)

17 (23.0) 7 (25.0) 39 (20.2)

6 ( 8.1) 3 (10.7) 15 ( 7.8)

18 (24.3) 7 (25.0) 49 (25.4)

16 (21.6) 7 (25.0) 50 (25.9)

74 28 193

TOTAL F O R .........  79 (66.2%)

TOTAL A G A I N S T   64 (44.6%)

T h e  results of  the o pi ni o n  surv ey on eye p rot e c t i on  ind icate an u n f a v o r a b l e  

resp on se  to eye p ro te c t i o n  r e qu ir e d  by law. T h e  g e n e r u 1 fe el i n g  was that 

m o t o r c yc l i s t s  will g l a d l y  use eye p r o t e c t i o n  at hig her  s p  eds to redu ce wi n d



irritation and the o b v i o us  hazard f ro m bugs and dust, but w o ul d  r a th er  have a 

choice in u rba n traffic. The mai n a dv er s e  o pi n io n  on m a n d a t o r y  eye p r o t e c t i o n  

w a s- t h a t the value of the eye p r ot ec t i o n  is g r ea tl y  o v e r s h a d o w e d  in an u rb a n  

traffic e nv ir o n m e nt  by the r e d uct ion  in visi bil ity . G la re  and w e a t h e r  c o m­

bined wi th  visors cre ate  a v i s i b i l i t y  hazard. It a pp ear s that the great 

m a jo r i t y favor eye protection, but w ou ld not s upp ort  a law m a k i n g  it m a n d a t o r y  

at all times.

REAOlEOJRR.QR_.LAW
T A B L E  11

REAR V I E W M I R R O R  R E Q U I R E D  BY LAW  O P IN IO N SUR VEY  

R ES U L T S  BY INJURY S EV ER IT Y A N D  P ERCE NTA GE

M I R R O R INJURY S EV ER IT Y  CODE

A  (X) B (%) c (%) TO TAL

St ron gly  A ga in s t 5 ( 5.5) 9 (12.2) 3 (10,7) 17 ( 8.8)

M i ld l y  A ga ins t 5 ( 5.5) 7 ( 9.5) 5 (17.9) 17 ( 8.8)

M i l d l y  For 17 (18.7) 11 (14.9) 2 ( 7.1) 30 (15.5)

St ron gly  For 41 (45.1) 37 (50.0) 14 (50.0) 92 (47.7)

Not Stated 23 (25.3) 10 (13.5) 4 (14.3) 37 (19.2)

91 74 28 193

TOTAL F O R  .., ..... 122 (78.2%)

TOTAL A G A I N S T ____ 34 (21.8%)

Th e opinion s in the surv ey on rear v i e w  m ir ro r s  req uir ed by law w er e  highl y 

favor abl e for legislation. Th ose  r e s po nd e n t s  w h o  q u a l i f i e d  t h e i r  s upp ort  to 

e xclu de of f-r oad  m o t or cy c l e s  w e r e  m a r k e d  as 'mildly for', since they wer e 

st rongly for the law for on road v ehicles. It is p r o b a b l e  that m a n y  of the 

ne gat ive  votes w er e tied to o ff- ro ad  c o nsi der ati ons .

M O T O R C Y C LE T

T AB L E  12

MO TO RC Y C L E  T R A I NI NG  COURS ES O PI N I O N SURVEY 

RESULTS BY INJURY S E VE RI T Y  AND PERC ENT AGE

T RA I N I NG INJURY SEV E R IT Y CODE

A {%) B (*) C {%)

St ro ng l y  Again st 13 (14.3) 10 (13.5' 7 (25.0

M i l d l y  Against 11 (12.1) 21 (28.4) 3 (10.7)

M i l d l y  For 20 (22.0) 20 (27.0) 7 (25.0)

St ro n g l y  For 21 (23.1) 8 (10.8) 4 (14.3)

Not Stated 26 (28.6) 15 (20.3) 7 (25.0)

Total 91 74 28

TOTAL F OR , , , ,, 80 (55. 2%)

TOTAL AOAlNS'li . .  05 (44. 8%)

T O T A L  (%)

30

35

47 

33

48

(15.5)

(18.1)

(24.4)

(17.1)

(24.9)

1 9 3
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The opin ion  survey on m o t o r c y c l e  tra in i n g  c o ur se s showed a s lig ht ly  f a v o r a b l e  

re sponse toward the training. Th e m a i n  re aso n f or the even spread of  op in io n 

was p r o ba bl y  dje to the open co mm en t  format. M a n y  r es p o n s e s  w e re  q u a l i fi ed  

on the subj ect  of w h o  w o u l d  c o n d u c t  the trai nin g, and w h e t h e r  it should be 

re qui re d of e x p er ie n c e d  drivers. T h e r e  was  some rea c t io n that  indicated u n f a­

vorable f e elin g toward a law r eq u i r i n g  the training, but the general o pi n i o n  

v/as fav ora ble  to including m o t o r c y c l e  t r ai ni n g  in the d r i v e r  e d u c a t i o n  cour ses  

in schools.

Only seven r e s p ond ent s indi cat ed that they had taken m o t o r c y c l e  t rai nin g 

courses, and five of those s u pp ort ed the t ra i ni n g  (two abstain ed) .

T h e r e  v/as very d e f i n i t e  suppor t for the value o f  t ra in i n g  o f  some sort bef ore  

e x po s u r e to traffic. Sug ge st i o n s  ranged from  formal t r a i n i ng  to buddy s ys t e m  

checkout. T he re v/as general rappo rt on the theme th a t  the m o to r c y c l e  is d i f­

ferent and m o r e  dang ero us than an automobile.



1 M I B L  A N A L Y S I S

INJURY T Y P E

T he  p erc e n t ag e c ompa ris on in type inju ry with s e v e r it y code is shown in Figure

2. Leg injuries do mi na t e  all three categor ies  of in ju r y  severity, w i t h  a rm  

injuries holdi ng second on A and B injurv severity, and r a nki ng third on C 

inj ur y  severity. Head and internal injuries drop ped  in lower s e v e r i t y  i nj u­

ries. Ne ck  injuries we r e  of lov/est incidence on high se ver ity  i njuries, r i s­

ing next to the  top of lowest s ev er it y  injuries. T o r s o  i njuries held about 

the same rel ati ve pos iti on on all injury severities.

Figure 2

Injury

Se ver ity

Type

Head

Neck

Leg

A r m

T or so

Internal

Re lat ive  Incidence of T ype Injury 

for Se verity Codes A, B & C

Per-cent

A

B

C

A

B

C
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AG E  D I S T R I B U T I O N

T A B L E  13

AGE D I S T R I B U T I O N  BY S E V E R I T Y  OF INJURY AND  PE RCE NT AG E

AG E INJURY S EVE RIT Y CODE

A (%) B (%) c (%) T OT AL N E B % a ID%b

15

or  less

11 (12.1) 14 (18.9) 6 (21.4) 31 (16.1) 5.8 12.1

16 7 ( 7.7) 11 (14.9) 4 (14.3) 22 (11.4) 8.3 10.6
17 8 ( 8.8) 6 ( 8.1) 4 (14.3) 18 ( 9.3) 9.1 8.0
18 5 ( 5.5) 3 ( 4.1) 3 (10.7) 11 ( 5.7)

18.4*

7.9

19 7 ( 7.7) 0 ( 0.0) 1 ( 3.8) 8 ( 4.1) 7.1
20-24 16 (17.6) 15 (20.3) 5 (17.9) 36 (18.7) 30.1 23.2
25-34 14 (15.9) 9 (12.2) 2 ( 7.1) 25 (13.0) 18.9 16.6
35 or 

m o re

21 (23.1) 16 (21.7) 3 (10.7) 40 (20.7) 8 .4 11.2

Blank

Total

2 1 2.2) 

91

0 ( 0.0) 

74

0 ( 0.0)

28
2 ( 1.0) 

193

1.0 3.4

a. A g e  d i s t r i b u t i o n  of 1150 m o t o r c y c l i s t s  sur v e ye d in 1974 Ne br as k a  s tu dy . 2
b. A ge  d i s t r i l u t i o n  of aJJ_ m o t o r c y c l e  inju red  for Idaho 1974.

* N e br as ka  study com b i ne d 18 and 19 y e a r  ol d data.

T he  ag e gro ups  u n d e r  18 and 35 or o l d e r  w e r e  a p p a r e n t l y  s l ig h t l y  m o r e  r e s p o n­

sive to the s ur ve y  than we re  those from 18 to 35 y e a r s  old. C o n s i d e r i n g  the 

d i f f e r e n c e  in p o p u l a ti on  being com pa re d  (Idaho surv ey r e s po nd e n t s  a g a i n st  

total Idaho and N ebr a s k a m o t o r c y c l e  injured) it become s h i g hl y pro b a bl e that 

the r e s p o n d e n t s  r ep re s e n t e d  a good sam ple  of the injured population.

The hig he r p e r c e n t a g e  i n v o l v e me nt  of Idaho pre-16 y e a r  old m ot or c y c l i s t s ,  as 

c o m p ar e d  to N e br ask a, m i g h t  be related to the Neb ras ka r e q u i r e m e n t  that m o to r 

c y cl i s t s  y o u n g e r  than 16 y ea rs  old m us t  be a c c o m p a n i e d  by a lic ens ed m o t o r c y­

cli s t  on a no t h e r  m ot o r c ycl e. Idaho law e xe mp t s  m o t o r c y c l e s  f r o m  this restric 

tion.

T e e n a ge  r e s p o n d e n t s  c o m p r i s ed  4 6 . 6 %  of the sur vey  r e s p o n d e n t s  and 4 5 . 7 %  of 

total Idaho 1974 m o t o r c y c l e  injured. T e e n a g e  d r iv er s  c om p r i s e d  on ly  2 6.3% of 

the d rive rs in all o f  the Idaho 1974 i nj ur y  a ccidents. T h i s  indicates that 

te e n a ge rs  have  a g r e a t e r  p e r c e n t a g e  i nv o l v e m e n t  in m o t o r c y c l e  a cc id ent s than 

in all m o t o r  v eh i c l e  accidents.

It is s i g ni f i c a n t  that o v e r  half  o f  the m o t o r c y c l i s t s  in the survey r e s po n­

dents and for both the Idaho and the N ebr ask a surve ys w er e  over twenty years 
old.

A na l y s i s  of age  and e x p e r i e n c e  in dicates that the age at w h ic h the m o t o r c y­

clists st a r t e d m o t o r c y c l i n g  vari ed fr om  5 to 56 years. T h o se  who indicated 

that they  started m o t o r c y c l i n g  at 20 or o l d e r  compri i 2 9.6 % of the r e s p o n­

dents, w h i l e  t ee na g e  beg inn ers  a cc ou n t e d  for 55.6%.



P re - t e e n a g e r  beg in n i n g  m o t o r c y c l i s t s  m a d e  up 14.8% of the respondents. T h e s e  

were p re su m a b l y  of f-r oa d c yc l i s t s  p r i or  to the age of fourteen. This i n d i­

cates that a large section o f t he t e e n a ge  d r ive rs t oday havj d e v e l op ed  e x p e­

rience and e x p e r t i se  in h and li n g  m ot o r c y c l e s  p rio r to l ic en sin g age.

M O T O R C Y C L I S T  E X P E R I E N C E  D I S T R I B U T I O N

T A B L E  14

D I S T R I B U T E OF E X P E R I E N C E  BY INJURY SEVERI TY A ND P ER CEN TAG E

EXPE R I E N CE INJURY SEVERITY CODE
(Months)

A  (%) B (%) c (%) T O T A L  (%) N E B % a

1 or less* 2 2.2) 3 ( 4.1) 0 ( 0.0) 5 ( 2.6) 3%

1 - 3 1 1.1) 3 ( 4.1) 1 ( 3.6) 5 ( 2.6) 9%

3 - 6 6 6.6) 4 ( 5.4) 2 ( 7.1) 12 ( 6.2) 8%

6 - 12 5 5.5) 10 (13.5) 7 (25.0) 22 (11.4) 12%
12 - 36 22 24.2) 18 (24.3) 10 (35.7) 50 (25.9) 33%

Over 36 52 57.2) 36 (48.6) 8 (28.6) 96 (49.7) 34%
Not Stated 3 3.3) 0 ( 0.0) 0 ( 0.0) 3 ( 1.6) 1%

91 74 28 193

* 0 f  the r e s p o n de nt s w i t h  one m on t h  or less m o t o r c y c l e  e x p e r i e nc e,  the A injury 

seve ri ty  riders w e r e  on the second and sixth ride, and the B inju ry severity 

riders we r e  on the first, tw entieth, and fiftieth rides.

a P e r c e n t a g e  d i st r i b u t i o n  of 481 r e sp on de nt s  in the Neb ras ka study.

T A BL E  15

RANGE, MEDIAN, AND M EA N  E X P E R I E N C E  BY SE VERITY CODE (YEARS)

INJURY S EVE R I TY  CODE ( SAMPLE SIZE)

A (88) B (74) C (28) TOTAL ( 190)

Range .08-35 .08-31 .17-9 .08-35

Medi an 3.0 2.5 2.0 3.0

Mean 5.19 4.9 2.64 3.8

It is a pp a re n t  from ana lys is of e x p e r i e n c e  d i s t r i b u t i o n  that in j u ry  s e v e r i ty  

is not relate d to m o t o r c y c l i s t  experience. In both the Idaho and Nebras ka 

studies, the p er ce nt a g e  o f  1 m on th  or less and less than 6 months e xp e r i e n c e  

is r ou g h l y  identical. T h e r e  is no d ata on e xp er ie n c e  level of all Idaho 

mo t o r c y c l i s t s  a v ai l a b l e for com parison.



/
‘ / *

/  E S T I M A T E D  M E D I C A L  C O S T S

T A B L E  16*

E S T I M A T E D  M ED I C A L  COST BY INJURY S E VE RI T Y  CODE 

A N D  PR O J E C TI ON S  FOR T O TA L 1974 IDAHO M O T O R C Y C L E  INJURED

INJtJRY S E V E R ! T Y _ C O D E  (SAMPLE SIZE)

A (87) B (73) C (25) T OT AL (185)

Range $ 0 - 25 ,0 0 0 $ 0 - 1 0 , 0 0 0 $C1-4,000 $0 - 2 5 , 0 0 0

Medi an $ 1,000 $ 100 $ 60 $ 200

Mean $ 2,581 $ 645 283 $ 1,503

Total $ 22 4, 61 0 $ 4 7 ,1 33 $ 7,371 $ 2 7 9 ,1 14

Pr o j e ct ed  Total $ 6 71 ,24 8 $ 145,273 $ 22,7 02 $ 8 39 ,2 23

of 562 Injured*

* P ro j e c t i o n  is c o m p u t e d  by d i v i d i n g  total cost for ea c h  injury s ev er it y  code 

by sample size and m u l t i p l y i n g  by p o p u l a t i o n  surveyed. Thus, total cost  for 

A s everity injuries ($224,610) is divid ed by sample si z e  (87) and m u l ti p l i e d  

by survey size (260) to obt ain  p r oj ec te d total for 1974 Idaho se ve ri t y  code 

A injuries fro m m o to r c y c l e  a c c i de nt s ($671,248). The three injury s eve r i t y  

code p r o je ct i o n s are then added for the p ro jec ted  total medical cost for the 

562 injured w ho w e r e surveyed.

E S T I M A T E D  D A Y S  LOST

TABLE 17

DAYS LOST (FROM W ORK O R  SCHOOL) BY INJURY S EV E R I T Y CODE 

A ND  P ROJ ECT ION  FOR T OT A L  1974 IDAHO M O T O R C Y C L E  INJURED

A (88) B (73) C (24) T OT AL (185)

Range 0-510 0 -478 0-180 0- 510

Me d i a n 30 3 1 7

Mean 67.3 32.3 13.2 46.5

Total 5,919 2,361 316 8 ,5 96

P ro jec ted  To ta l* 17,488 7,277 1,013 25, 7 7 8

*Pro j e c t ed  totals for each injury se ver ity  g roup are c o m p u t e d  in the same m a n­

ner as for medical costs. Th e t hree groups are then add ed to get p ro je cte d 

total days lost for the 562 injured w h o  w e r e  surveyed.

A secon dar y p urp ose  of the survey was to ob t a i n  a general e v a l u a t i o n  of the 

a cc ur ac y  of the injury sev eri ty codes as m a r k e d  by the i n v e s t i g a t i n g  officer. 

It is e v i de nt  f r o m  c o m p a r is on  of the ranges, m edians, a nd  m ean s for medical 

costs and da ys  lost that there is a high d e g r e e  of accuracy. T he re  w ere few 

an oma lie s present. Tw o A injury s eve rit y resp ond ent s and seven B injury 

seve ri ty  r es p o n d en ts  re ported no medical c osts plus no days lost due  to the 

accident.

15
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A  f u r t h e r  indica tio n o f  the a c c u r a c y  of th e in jur y s e v e r i t y  r e p o rti ng can be 

seen by st ud yi n g  e c on om i c  costs.

E C O N O M I C  C O S T

Econ om ic  costs are based upon c o s t for medical servi ces , d a m ag e  to p roperty, 

and days lost fr om  work. Th ey  do not include o t h e r  societal c osts suc h as 

suffering, c o m m un i t y  services lost, and cost to e mp l o y e r  fo r r ep l a c e m e n t  

training. In vi ew  o f  the hig her  p r o p o r t i o n  of  p e rso ns o ve r 20 yea rs old in 

injury s e ve r i t y cat eg or i e s  A and B, an a r b i t r a r y  d o l l a r  e q ui v a l e n t  for a lost 

day w a g e was set as $50  w h i l e  the C injury se ve r i t y  lost d a y  cost was set as 

$30.

T he  proj ect ed values for the 562 in the sur ve ye d  p o p u l a t i o n  from Ta bl es  17 and 

18 w e r e  used, plus the a ver age  m o to r c y c l e  d a m a g e  c osts  for each c a t e g o r y  to 

a rr i v e  at an e s t i m a te d ec onomic c o s t  to Idaho injured m o t o r c y c l i s t s  in 1974.

T AB L E  18

E ST I M A T E D  ECO NO M I C  COS T BY INJURY SE VER ITY  CODE 

FOR IDAHO INJURED M O T O R C Y C L I S T S  IN 1974

COST, SOU RCE  INJURY S E V E R I TY C O D E

A  B C

Medical E xpe nse  $ 6 71 , 2 4 8  $ 14 5, 27 3  $ 2 2 , 7 0 2  $ 8 3 9 , 22 3

Wages Lost E xp en s e  $ 8 7 4 , 4 0 0  $ 3 6 3 , 8 5 0  $ 3 0 , 3 9 0  $ 1 , 2 6 8 , 6 4 0

M o t o r c y c l e  Da mag e $ 120,453 $ 70,187 $ 2 4 , 5 1 6  $ 215,156

Total Eco nom ic Cos t $ 1 ,66 6,1 01 $ 5 7 9 7 3 1 0  $77,608' $2,323,01'?

T AB LE 19

C OM P A R IS ON  OF E CON OM IC  COS T PER INJURY - 

IDAHO INJURED M O T O R C Y C L I S T  E S T I M A T E D  EC ONO MI C 

COSTS AND NA TIO NAL  SAFETY C O U N CI L E S T I M A T E S  FOR 1974

E ST IMA TES  INJURY S E V E R I TY CODE

A B C

Idaho E st.mates $6, 40 8 $ 2 , 5 7 5  $1,008

National Safety Council $ 9 ,2 30  $ 3 , 0 3 0  $1,13 0

Th es e two groups of  figures should be c o m p a r e d  w i t h  s ome reser vat ion , s ince 

they do not r ep re sen t identical situations. H owe ver , the simil ar rates of 

p ro g r e s s i o n  o f  cos t w i t h  in creased injury s ev er it y  is an indica tio n that 

the injury s ev e r i t y  cod ing  by a c c i d e n t  i n ve s t i g at or s in Idaho is highly 

accurate.

It should be noted that this c om pa r i s on  is w i t h  the National Saf ety  Council 

e s t i m a t e  eco n o m i c costs for a_M m o t o r  v eh i c l e  a c c i d e n t  injuries. A n o t h e r

16



c o n s i de r a t i o n  is that two A injury se verity and one B injury s e v e r i t y  r e s p o n­

dents re ported th ems el v e s  as still una bl e to work, and that o n e  A inju ry s e ve r­

ity and one B injury s eve rit y r es pon den t rep orted exp ec ti ng  additional medical 

costs in the future. A third c o n s i d e r a t i o n  is that the National Sa f e ty  Council

ec o n o m i c  c osts include in surance a d m i n i s t r a t i o n  costs. In spite o f  some d i f­

ferences  in the sou rc e of data, the c o m p a r i s o n  of the National S a f e ty  Council 

e co no mi c  c osts for the injury s e v er it y  c a t e g o r i e s  w i t h  the survey results f u r­

ther con f i r ms  the a cc u r a c y  o f  injury sev erity co din g by i nve stigating officers.

A N N U A L  M O T O R C Y C L E  M I L E A G E

R e sp o n d en ts  w ho  had been drivi ng one y e a r  or m or e w e r e  a sked  to e st im a t e  their 

annual m o t o r c y c l e  mileage. Thi s wa s a rough es tim ate , as e v i d enc ed by the 

m u l t i pl e  modes at 1,000, 2,000, 2,500, 3,000, 4 , 0 0 0  and 5,000 miles. The

anal ys is  of the d i s t r i b u t i o n  follows: (Sample size was 147)

T AB LE  20

D IS T R I BU TI ON  OF MO TOR CY CL E  ANNUAL M I L E A G E  BY SE VE RI T Y  CODE

INJURY S E V E RITY CODE

A B C TOTAL

Range 1 50- 50, 000  10- 20, 000  1 0- 37 ,70 0 10-50,000

M e d ia n  2,500 3 ,500 2 ,0 00  2,500

Mean 4 ,3 5 0  4,1 21 4 , 7 5 3 4,561

Some e s t i m at es  for annual m il e a g e  w e r e  u n u s u a l l y  high and the p o s s i b i l i t y  

exis ts that some m o t o r c y c l i s t s  put down their total m i l e a g e  for a pe rio d of 

years. For this reason, the central 90% of  the m i l e a g e  e s t i ma te s w e r e  a n a­

lyzed w i t h  the follo win g results.

Range (90%) 2 50 -1 5, 0 0 0

Me di a n  (90%) 2 ,500

Me a n  (90%) 3,451

It is p r o b a b le  that the true av e r a g e  annual m o t o r c y c l e  m il e a g e  is b e twe en 

3, 500  and 4,500.



A C C I D E N T  A N A L Y S I S

T A B L E  21

A C C I D E N T  TY PE  BY SE V E R I TY , CODE, 

LO CATION, A N D  LIGHT C O ND IT I ON S

ACCIDENT TYPE INJURY SEVERITY CODE ACCIDENT TYPE INJURY SEVERITY CODE

A B C TOTAL A B C TOTAL

SINGLE MOTORCYCLE MOTORCYCLE/MOTORCYCLE

Urban Dayliqht 3 3 0 6 Urban Dayliqht 0 3 0 3

Dawn/Dusk 1 2 0 3 Dawn/Dusk 0 0 0 0

flight 3 1 1 5 Night 0 0 0 0

Rural Dayliqht 15* 9 1 25 Rural Daylight 1 1 0 2

Dawn/Dusk 4 1 0 5 Dawn/Dusk 2 0 0 2

Night 1 1 0 2 Night 1 0 0 1

*0ne was run off 
road by car

ACCIDENT TYPE INJURY SEVERITY CODE ACCIDENT TYPE INJURY SEVERITY CODE

A B C TOTAL A _B C TOTAL

MOTORCYCLE/CAR-TRUCK OTHER

Urban Daylight 25 34 13 72 Urban Dayliqht 1 1* 0 2

Dawn/Dusk 4 4 4 12 Dawn/Dusk 0 0 0 0

Night 4 3 3 10 Night 0 0 0 0

RuraI Daylight 15 6 1 22 Rural Dayliqht 3* 2* 0 5

Dawn/Duck 5 2 1 8 Dawn/Dusk 1* 0 0 I

Night 0 1 1 2 Night 

*0nc Involved dog

0 0 0 0

Single m o t o r c y c l e  ac ci de n t s  in rural e n v i r o n m e n t s  p rod uce  the high est  ratio 

of A s eve rit y injuries. However, the urban area m o t o r c y c l e  c oll isi ons  with  

cars or trucks are the p r ima ry source of m o t o r c y c l e  a c c i d e n t  injuries of all 

injury s e v e ri ty  categories, e s p e c i a l l y  in d a y l i g h t  conditions. Factors that 

ef fec t the m o t o r c y c l e / a u t o m o b i l e  ur ban  area d a yl i g h t  ac cid ent s are traffic 

density, v i s i b i l i t y  of the mo t o r c yc li s t s ,  a w a r en e s s  of  a u t om o b i l e  drivers, 

c ou r t es y toward mot orc yc l e s ,  and the a b i l i t y  of the m o t o r c yc l i s t s  to weave 

thro ugh  t r aff ic and pos iti on t h ems elv es q u i c k l y  arid u ne x p e c t e d l y  into blind 

spots.

It is a p pa r e n t  that C injury sev erity acci den ts are p r e d o m i n a t e l y  in urban 

areas but it m a y  be assum ed that a high p r op o r t i o n  o f  C injury se verity a c c i­

dents, and p rob ab ly  many  B injury se ve ri t y  a cc id en t s ,  o ccu r in rural areas 

but are un-reported.
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D I S T R I B U T I O N  OF U R BAN  A N D  R UR AL A C C I D E N T S  

BY S EVE RIT Y CODE A ND  P E R C E N T A G E

T A B L E  2 2  .

L O C A T I O N INJURY S EVE RIT Y CODE

U rb a n

Rural

No t Stated

A

01
09
1

(05.1)

(50.8)

B

51 (68.9) 

23 (31.1) 

0 ( 0.0)

22 (78.6) 

0 (31.1) 

2 ( 7.1)

T O T A L

110 (59.1) 

76 (39.0) 

3 ( 1.6)

Rural a c c i d e n t s  mad e up the h ig h e s t  p e r ce n t a g e  o f A inju ry se ver ity  a cci d e n ts , 

w hi l e  urb an ac c i d e nt s do mi na t e d  the B and C in j u r y s e v e r i t y  population. Onc e 

again, it may be a s s u m e d  that m a n y  C in jur y s e v e ri ty  and some B injur y s e v e r­

ity a c c i d en ts  in rural areas are un- reported.

A D D I T I O N A L  C O M M E N T S  V O L U N T E E R E D

Re sp o nd e n t s  put additi ona l c omm ent s on s u r v e y  for ms w h i c h  they p e r s o n a l l y  c o n­

sidered imp ort ant  en o u g h to v o l u n t a r i l y  submit. S o m e  of th e areas, such as 

a u t om o b i l e  c o n t r i b u t i o n  to the a c c i d e n t  and a u t o m o b i l e  drivers' attitu des , 

were d e l i b e r a t e l y  o m i t te d fr o m  the for m to a void f orc ing  answers. O th er  a reas 

wer e not c o n s i d e r e d  when tne survey for m was designed.

N U MB E R  OF C OMMENTS

C O M MENT S U BJECT INJURY SEVERITY CODE

A  i  C T OTAL

A u t o m o b i l e  driv ers  ar e u n awar e o f  m o t o r c y c l e s ,  13 16 4 33

d o n ' t  look, don't see them 

A u t o m o b i l e  d ri ve r s  ar e a w a r e  of m ot or c y c l es , but 12 5 3 20

ignore them, d o n ' t  show courtesy, do n't  give 

r i gh t - o f - w a y

O th er  v e h i c l e  was at f ault 6 4 4  14

Road c on d i t ion s, gravel, rocks, st ree t b a r r i c a d e s  1 3 0  4

caused a c c i d en t

V i s i b i l i t y  of m o t o r c y c l i s t s ,  light law, p e nn a n t s  3 8 0  11

br ig ht  c l o t h i n g  needed 

Dog caus ed a c c i d e n t  2 2 0  4

Poli ce bias a g ai ns t m o t o r c y c l i s t s  in acc ide nt 2 3 0  5

i nv e s t i g a t i o n  and in giv in g m o r e  tickets to 

m ot o r c y c l i s t s .  Extra i n s u ra nc e  p remiums 

be c a u se  of high er e x p o s u r e  to traf fic  tickets 

M ot o r c y c l e  laydown a b i l i t y  v alu abl e 3 2 0  5

Th r o u gh  w i t h  m o t o r c y c l e  in traffic 2 2 0  4

M ot o r c y c l e  licen se rated for CC 1 1 0 2

I mp ort anc e of body p r o t e c t i o n  b e side s head 1 1 0  2

M o to r c y c l e  i nsp ect ion  law needed and e nfo rce d 1 1 0  2

(Idaho law co ver s m o t o r c y c l e  inspection)
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M O T O R C Y C L E  H E L M E T  LAW

The o v e r w h e l m i n g  re sp on s e  in favor of  the m a n d a t o r y  m o t o r c y c l e  helmet law 

y ie ld s the solid c o n c l u s i o n  that ad vo ca t e s  of repeal of the m o t o r c y c l e  helm et 

law are d e f i n i t e l y  not r e p r e s e nt in g  the a cc i d e n t  e x p e r i e n c e d  m o t o r c y c l i s t s  

and very p r ob a b l y  not s p e a k i n g  for the m o t o r c y c l i n g  public.

The q u e s t io n of c o n s t i t u t i o n a l i t y  has passed the test of the Un it ed  States 

Su pr em e  C ourt  .,0 it w ou ld  be p res um p t u o us  to addres s it in this study. T h e r e 

is livtle d ou bt  a b o u t  the high p o p u l a r i t y  of the law a mo ng  the m o t o r c y c l i n g  

pu bli c and e s p e c i a l l y  the a c c i d en t e x p e r i en ce d  segment.

M O T O R C Y C L E  H E L M E T S

The r es ult s of the sur v e y r e l a t in g to the value of m o t o r c y c l e  helmet s s uppo rt 

the c on c l u s i o n s  that helm ets  do save lives and r edu ce  injury s ev eri ty,  that 

helmets have very litt le inf lue nce  on i n cre asi ng d a n g e r  of neck injury, and 

that helmet s s e l d o m  redu ce h e arin g or vis ion  to the p oi nt w h e r e  t hey are an 

a cc i d e nt  c ause  or even contr ibu tor . T h e r e  is still roo m for i m p r o v e m e n t  in 

helmet d e s i g n  in a reas of weigh t, a c oust ics , and vis ibi lit y. S tud ies  by the 

National H i g h w a y  T r a f f i c  Sa fe t y  A d mi n i s t r a t i o n  have found that full cov era ge 

helmets (the mo s t  c om m o n  in use) p r ovid e less than 3% lateral v is io n  r e s t r i c­

tion from u n h e l m e t e d  vision, and that a he lmeted m o t o r c y c l i s t  can h e a r  a sound 

of  interest as well as the d riv er  of an a ut om ob i l e  w i t h  the w i n d o ws  c l o s e d . 3,4. 

This p r o b l e m  is r ec og n i z e d  at the national level and continual res e a r c h is 

underway, so no local r e c o m m e n d a t i o n  is o ffe red  in this study.

N E C K  IN J U R I E S

A l t h ou g h  the ear ly m o t o r c y c l e  helmets m i g h t  have pr ov i d e d  some s u b st an ce  for 

the a r g u me nt s  on hazar ds of the helmet, the an aly sis  of he lme t e f fe ct  on a c c i­

dents and injury s e v e r i t y  identifies these ar gu me nt s  as p e r si s t e n t  myths. On 

the basis of the very f e w  neck injuries, p ri ma ril y in the m i n o r  n o n - i n c a p a c i­

tating or n o n - e v i d e n t  i nj ur y  ac cidents, a logical c on cl us i o n  is that w h e n  h el­

meted m o t o r c y c l i s t s  a c q u i re d  neck injuries, it is hig hly  p r o b a b l e  t hat the 

helmets preve nte d m u c h  m o r e  severe head injuri

M O T O R C Y C L I S T  L I C E N S E

T he  m o t o r c y c l e  o p er a t o r  license law was ge ne r a l l y  w e l l - r e c e i v e d  by the survey 

re s p o nd en ts  w it h  m ix e d  r e a c t i o n  to lice nse  requirements. A rough s u m ma ti o n  

of opini on is that a traf fic  d r y i n g  test should be included for all initial 

licenses, but not for e x p e r i e n c e d  mo tor cy cl i s t s.  T h e r e  is an i nd i c a t io n that 

the presen t m o t o r  v eh i c l e  ope ra t o r  w r i t t e n  e xam ina tio n, wi t h  m o t o r c y c l e  s u b­

jects included, wou ld s u ff ic e for the w r i t t e n  exam.

R E C O M M EN D A T I O N  1 - T he  p r e s e n t  Idaho m ot or  v ehi cle  o p e r a t o r  and c h a u f f e u r  

w ri t t e n e x a m i n a t i o n s  should be ana lyz ed to d et er m i n e  if m o t o r c y c l e  c o u r t es y  

and m o t o r c y c l e  o p er at io n  c ov e r a g e  can be e nha nc ed  by ad d i t i on s or c ha n g e s  in 

the questions.

2 0



E Y E  P R O T E C T I O N  L A W

T he  main f eat ure  o f  the o p i n i o n  sur vey  results on eye p r o t e c t i o n  re qui red  by 

law rs that the total nu m b er  a g a i n s t  o u t n u mb er e d  tho se for the law. T h e r e  was 

virtual u n a n i m i t y  on the v alu e of  ey e p r o t ec ti o n  on the ope n road due to d a n­

ger from  insects and o t he r  o b jec ts and a l s o  d i s c o m f o r t  fr om  wi nd  blast. T he  

i 'spondents w h o  w e r e  m i l d l y  a g a in st  the law ind icated this was m a i n l y  b e c a u se  

they felt that individual j u d g m e n t  and c i r c u m s t a n c e s  sh ou ld  d ic t a t e  use of 

glass es or vis ors  in d e n se  traffic, inc lem ent  w e a t he r  and g lare  con dit ion s. 

W h i l e  it is p os s ib l e  to r e c e i ve  an injury from spur, gravel or c i n d e rs  in c ity 

traffic, it is u n l i k e l y  that a seriou s a cc i de n t  w oul d ensue. At road speeds, 

an injury to the eye  co uld  very e a si ly  c ause  a seri ous  accident.

O n l y  one r e s p o n d e n t  i nd ic ate d re ce i v i n g an eye injury fr o m  a si n g le  m o t o r c y c l e  

a c c i d e n t  cau sed  by a blown tire. T h e r e  w as  no case s p e c i f i e d  w h e r e  an inj ury  

to the eye c o n t r i b u t e d  to the accident. It is hig hly  p r o b a b l e  tha t m o s t  Idaho 

m o t o r c y c l i s t s  are u sin g ey e p r o t e c t i o n  for c o m f o r t and safety, at least at 

h ig h e r speeds.

The W i s c o n s i n  study showed 95% of the 500 surveyed m o t o r c y c l i s t s  favo red  eye 

p ro tec tio n, but the q u e s t i o n  o f  m a n d a t o r y  fu ll - t i m e eye p r o t e c t i o n  was  not 

addressed. At the time  of the sur ve y W i s c o ns in  had a law in e f f e c t that 

re qui red  a v i s o r or g las ses  be wo r n  at all times unless a w i n d s h i e l d  e x t e n de d 

f i f t e e n  inches a bove the h and lebars. This law allows m o t o r c y c l i s t s ,  who do 

not w a n t  to use g las ses  or visors, the o pt i o n  of using a w i n d s h i e l d . 5

REC O M M E N D A T I O N  2 - A n  o b s e r v a t i o n  s tudy of eye D r o t e c t i o n  use by m o t o r c y c l i s t s  

in v ar io u s  e n v i r o n m e n t s  sho uld  be c o n d u c t e d  to d e t e r m i n e  the e xt en t  of 

r e q u i r e m e n t  for eye p ro t e c t i o n  legislation.

R E A R  V I E W  M I R R O R  LAW

T h e  o p i n io n  survey on rear yi e w  m ir r o r s  req uir ed by law was hi g h ly  f a v o r a b l e  

toward the law. O pp o s i t i o n ,  b e side s those who d i d n' t  w a n t  laws o f  any kind, 

was m a i n l y  due to r e s i s t a n c e  to rear vie w m i rro rs on o f f - r o a d  m o t o r c y c l e s , 

T h e r e  was no i ndi c a ti on  from any r e s p o n d e n t  that rear v i e w  m ir ro r s  i nf li cte d 

injuries in any accident, T he re  was a low i ncidence of  t or so  and internal 

injuries, and if the m i r r o r s  w e r e  c a u si ng  injury there w o u l d  have been a 

higher incidence.

R E C O M M E N D A T I ON 3 - A c ou n t  of m o to r c y c l e s  w i t h o u t  rear v i e w  m i r r o r s  sho uld  be 

in cluded in the o b s e r v a t i o n  surveys in R e c o m me nd a t i o n  2.

M O T O R C Y C L E  T R A I N I N G  C O U R S E S

T here  was general r a p por t that the m o t o r c y c l e  is d i f f e r e n t  from the a u to mo bi l e ,  

m o r e  d i f f i c u l t  to drive, m o r e  d a n g er ou s ,  and that some f o r m  of initial training 

is e ssential. T he re  was some u n f a v o r a b l e  re act ion  toward a law r e q u i r i n g  a 

m o t o r c y c l e  course, w i t h  c o mm en t s  on the b u r e a u c r a c y  involved.

T h e r e  was general suppo rt for i n c l udi ng m o to r c y c l e  t r a i n i n g  in the high school 

d r i v e r  e d u c a t i o n  cur riculum. Idaho hig h school d r i v e r  e d u c a t i o n  cours es c ove r 

m o t o r c y c l e  saf ety  and some school s o f f e r  o n- c y c l e  traini ng on an optional basis.
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rt stat ewi de sy ste m of m o t o r c y c l e  tra in in g  is needed, but p re se n t  resou rce s do 

not a llow  for it. P os s i b l e  i nst r u ct or  resources, beside s pr es e n t  school and 

private d r i v e r e d u c a t i o n inst ruc tor s are m o t o r c y c l e  dealers. Some dealers 

a lrea dy offer instruction. A no th e r  sour ce for the actual m o t o r c y c l e  d r i v i n g  

inst ruction is the large body of capable, e xp e r i e n c e d  Idaho m o t o rcy cli sts . A 

thorough c er ti f i c a t i o n  and m o n i t o r i n g  program, s up por ted  by instruc tor  c e r t i­

fication fees, could p r od uc e  a cadre of  in str uct ors  to augment the o n- c yc l e  

training, testing, and m o t o r c y c l e  c e r t i f i c a t i o n  o f  the mot orc yc li s t s .  St ude nts  

would pay for the tr ain ing , w h i c h  w o u l d  re im b u r s e the instruct ors  for their 

ce r t i fi ca t i o n  fees and effort. In this w a y  the p r i v a t e  secto r could p a r t i c i­

pate and the e xpen se of the m o t o r c y c l e  t raining and a d mi n i s t r a t i o n  w o ul d be 

borne by those r e c e ivi ng the training, lhe cos t of the m o t o r c y c l e  tr ai ni n g  

would p rob abl y not e xce ed  the co st  of  d a m ag e to the m o t o r c y c l e  alone fr om  an 

accident.

RECO MM EN D A T I ON  4 - A f e a s i b i l i t y  study should be mad e of the r es our ces  a v a i l­

able for m ot o r c y c l e  t r a i n i n g  and c er t i f i c a t i o n ,  and an a nal ysi s of costs and 

procedure' *or a s e l f - s u p p o r t i n g  p ro gr a m  developed.

INJURY A N A L Y S I S  B Y  A G E  A N D  E X P E R I E N C E

Over half of r.he r e sp o n d e n t s  w e r e  o v e r  twe nty  y ea r s  old. F if t y - s e v e n  p e r cen t 

of those thircy y ea r s  old or o ld er  had been m o to r c y c l i n g  five y e a r s  or less. 

This  indicates that w e  can exp ect  some ad di t i o ns  to Idaho m o t o r c y c l i s t s  to be 

from the o ld ar p op u l a t i on  in the future. Fuel e c o n o m y  c o n s id e r a t io ns  may 

cause more  families to ch oo s e  a m o t o r c y c l e  rather than a second automobile. 

W hile it can be s urmised that an older beg in ni n g  m o t o r c y c l i s t  w o u ld  seek out 

m o to r c y c l e  training of some sort, it is apparent, that m o t o r c y c l e  training 

requirements for m o t o r c y c l e  licen sin g should not be limited to the young.

It is also a ppa re nt  that pub lic  i nf o rma tio n effort s toward m o t o r c y c l i s t  safety 

must  be d esi gn ed  w i t h  both teen-age and o lde r m o t o r c y c l i s t s  in mind.

RE C 0 MM  EN DAT 10 hi 5 - Publ ic info rma tio n e ff ort s toward m o t o r c y c l i s t  saf e t y should

be cond uct ed wi til o l d e r  m o t o r c y c l i s t s  in mi nd  as well as teen-agers.

E C O N O M I C  C O S T  E S T I M A T E S

While the p rojected total e con om ic  c o s t  for all Idahoans injured in 1974 

m ot or cy c l e  accidents ($2,323,019) ma y be vie wed  with  some re ser v a ti on , the 

costs indicated by the r es po n d e n ts  a lone  is impressive. T h e  a p p a r e n t l y  fine 

repr ese nta tio n of the sam ple  r e s p o n d i n g  i ndicates that the p r o jec ted  estinkite 

is reason abl y accurate. M o t o r c y c l e  injuries, like o t he r  injuries are both very 

painful and expensive.

M O T O R C Y C L E  A N N U A L  M I L E A G E

Annual m il ea g e  e st im ate s w e r e so li c i t e d as a means of d e t e r m i n i n g  the a ve r a g e  

annual m o to r c y c l e  m i l e ag e  in Idaho. Resu lts  showed e x t r e m e  ranges w i t h  an 

average of 4,561 m il e s  per year. Th e a v e r a g e  of the central 90% was 3,451 

(eliminating the high and low 5%). It is pr ob a b l e  tha t the true a ve r a g e  lies 

somewhere betw een  those values.



Vehicle m i l e s is the m a i n  d e n o m i n a t o r  for a c c i d e nt  rate c om p a r i s o n s  since it 

relates to e x p o s u r e  sli ght ly be t t er  than p opulation, n u m b e r  o f  registered 

veh-icles, or numb er o f l ice n s ed  drivers. With the i n c r ea se  o f  m o t o rc y c l e s,  

small e c o n om y ve hic les , and a l t e r n a t e  fuels, g a s o li ne  c o n s u m p t i o n  will beco me 

even less r e l i a bl e as a cross check on vehic le mi les  d e d u c ed  fr o m  traffic 

counts. O t h e r  m e th o d s  of c h e c k i n g  on vehicl e m i l e a g e  statis tic al e st im ate s 

should be devel ope d.

j^ECOMfCJNDATlON 6 A s tudy  should be m a d e  at the national level on al te rn at e  

m et hod s of  m e a s u r i n g  v e h ic le  m il es  and on al te r n a t e ac ci d e n t , fatality, and 

injury rate e x p o s u r e  d e n o m i n a t o r s  for i n ters tat e c o m p a r i s o n  and goals.

A C C I D E N T  A N A L Y S I S

An ob vi o u s  c o n c l u s i o n  that can be d ra wn  f ro m  the s ur v e y  r e s p on s e s  is that 

m ot or c yc l e s  are m o r e  d a n ge r o u s  in m a n y  wa ys  than auto mob ile s. Many  o f  the 

injuries w o u l d  have been e li mi na t e d  or m i n i m i z e d  had the v i ct i m  been pro tec ted  

by an a u t o m o b i l e  frame. Several a c ci den ts were due to road c on di ti o n s  and 

dogs that u n d o u b t e d l y  w o u l d  not have even caused an a c c i d e n t  to a m or e  stable 

and prot ect ed vehicle. W e  have no w a y  of knowing, of course, j u s t  how m an y 

a c c ide nts  w e r e  a v o i d e d  by the s u p e r i o r  m a n e u v e r a b i l i t y  of the mot orc ycl e. The 

s u s c e p t a b i l i t y  of the m o t o r c y c l e  to acci den ts and the high p r o ba bi li t y  of 

injury to the m o t o r c y c l i s t s  still stands out.

The high in c i d e nc e of  m o t o r c y c l e  c ol l i s i o n s  w it h  four wheel m o t o r  vehicles, 

e s p e c i a l l y  in urban areas, is w o r t h  noting. Factors that impact these c o l l i­

sions are m a i n l y  traffic densi ty,  a wa re n e s s  of four wheel v e h i c l e  o pera tor s, 

c o u r t e s y  toward m o t o r c y c l i s t s ,  m o to r c y c l e  visibility, and the a b i l i t y  of 

m o t o r c y c l i s t s  to m a n e u v e r  q u i c k l y  and u n e x p ec te dl y  into blind spots.

M ot o r c y c l i s t s  shou ld be a war e of  the value of high v isi bil ity , d ead lig hts  on 

in the d ayt ime , b r i g h t m o t o r c y c l e  co.ors and clo thi ng,  and even b ic yc le - t y pe  

p en nants will inc rea se t h e ir  visibility. In many cases, a few seconds e arli er 

no tic e could p re ve n t  accidents,

O t h e r  v e h i c l e d r i v e r s  m u s t  be a wa r e  of  the inotorcylists pro b l em s and keep a 

special w a t c h  out for them, as well as for o the r ve hi c l e s  and pedestrians. 

C ou r t es y in ho nor in g  m o t o r c y c l i s t s  r ig ht - o f -w ay  w ould al s o  red uc e ' cidents. 

T ra f f i c  d e n s i t y is still on the i ncrease in Idaho and is a general 'oblem to 

be a d d r e s s e d  w i t h im proved roadways, law en for ce me nt ,  a l t e r n a t i v e  m eans of 

travel, and pub lic  e d u c at io n ,  to cite a very few. Th e o th er  factors, being 

based upon human b eh av ior , lend themselves well to inc rea sed  pu bli c i nf or m a­

tion efforts.

RECOM M E N D A T I O N 7 - A pu b l i c in f o r m at io n p ro g r a m  should be d e s i g n e d  to stress 

m o t o r c y c l e  v is ib i l i ty , d r i v e r  a w a re n e s s  of m o t o r c y c l i s t  rig hts  and problems, 

and m o t o r c y c l e  d e f e n s ve driving. (This is not to ex cl ud e ot her  problems.

For ex ample, a b i l l bo ar d  s t r e s s i n g  m o t o r c y c l e  v is ib il it y  could include peda- 

cyclist, p e d e s t r i a n  and eve n small c ar vis ibi lit y.)  H u man  int ere st news c o v­

erage of v ic t i m s  w h o s e  life p att ern s w e r e  sev ere ly alter ed as a result of 

m o to r c y c l e  injuries could be ver y ef fective. Since th ese  factors are comm on 

to all states, this p r o g r a m  should be implemented with  the national safety 

effort.



A D D I T I O N A L  C O M M E N T S

T he  additional c omm ent s w er e  listed on th e a s s u m p t i o n  that they m i g h t  have 

v al ue since the r e sp o n d e n t s  took the tim e and effo rt to v o l u n t e e r  them.

T he  high inci den ce of i n v o l v e m en t of  o ther  ve hi cl e dr iv er s as f a c tor s in 

a cc ide nts  is s i gn i f i c an t and points out a d r i v er  a t t i tu de  and m o t o r c y c l e  

v i si b i l i t y  problem.

The small nu mbe r of m o t o r c y c l e  injury vict ims  who i nd ic ate d that they w e r e  

through w i t h  m o t o r c y c l i n g ,  e s p e c i a l l y  in traffic, is significant. Several 

re spo nde nts  w e re  o b v i o u s l y  not going to be m o t o r c y c l i n g  for a w hi le  d u e  to 

injuries and still ot he rs  may have qui t m o t o r c y c l i n g  but didn 't v o l un te e r  

the information. Even so, the large n umb er  wh o a p p a r e n t l y  c on tin ued  m o t o r­

cycling after the a c c i d e n t  indicates the o b v i o us  a tt ra c t i o n  of m o t o r c y c l i n g  

and the e s t i m a t e d  f ut ur e  g ro w t h  of m o t o r c y c l i s t s  in the d r iv in g  population.

Some co mpl ai nt s  of m o t o r c y c l i s t s  in dic ate  that they feel t hat m o t o r c y c l e s  are 

too often vi ewe d as an e c c e n t r i c  fad in t r an sp o r t a t i o n  by ot her  dr iv er s ,  law 

e nf o r c e m e n t  o f f ice rs,  roadwa y and t raf fic  sign d esi gne rs,  and the general p u b­

lic. In surance costs due to in cre ase d exp o s u re  of m o t o r c y c l i s t s  to t raff ic 

citations are also an irritant.

In v i e w  of i n c r e a si ng  traf fic  c o n g est ion , p a r k in g problems, fuel ec ono my , and 

overall cost per m i l e  of o pe ra t i o n , m ot or c y c l e s  can be e xpe ct ed  to play an 

increased role in Idaho t r a n s p or t a t i on , and this role should be a c c e p t e d  and 

w el c o me d by ev ery on e  i nvolved in transport ati on.

R E C O M M E N D ATION 8 - The un i q u e  nat ure  of m o t o r c y c l e s  and the pr obl em s of m o t o r­

cycl i s t s  should be g i ven  inc rea sed  c o n s i d e r a t i o n  in all traffi c p l a n n i n g  and 

roadway design.

F I N A L  O B S E R V A T I O N S

T h e  th irt y-f ive  p e r c e nt  r esp o n se  that w as  ac hieved in this survey is far b e t­

ter than m ost mail surve ys could expect, but this was  to a uni ver se e s p e c i a l l y  

se lec ted  for p r es u m e d  int e r es t in the subj ect  matter. All p ro je c t i on s in this 

study ont o p o p ul at i o n s  o t her  than the 193 r e s po n d e n ts  m u s t  be a cc e p t e d  w i t h  

the r ea li z a t i on  that  345 s i m ila rly  e xp e r i e n c e d  m o t o r c y c l i s t s  did not respond. 

T h e r e  is always the p o s s i b i l i t y  that r es en t m e n t to a u t h o r i t y or re pre ss io n of 

a traum ati c a c c i d e n t  m e m o r y  may have i nfl uen ced  some to d e c l i n e  response. 

Indif fer enc e m u s t  a c c o u n t for mu c h  o f  the re spo nse  lack The  reason s why p e o­

ple fail to respo nd to mail surveys are beyond the scope of  this study. O n 

the a s s u m p ti on  that peo p l e  will go to m o r e  e ff or t  to o p po s e  so me t h i ng  that they 

d is lik e than they will to s u ppor t s o m e t h i n g  that they agree v .n, it can be 

surmised that the small p e r c e n t a g e  w h o  w e r e  strongl y o pp ose d to the m a n d a t o r y  

helmet law are m o r e  h eav ily  r e pr es en t e d  in the r es po nd ent s than in the sur veyed 

universe.

It is furthe r s i g n i f i ca nt  that many o f  the c o m p l i m e n t a r y  co mme nts  that w er e  v o l­

untarily w r i t t e n  on the su rv ey  fo rm  w e r e  f rom r e s p o n d en ts  w ho  w er e s t ro ng l y  

agai nst  the m a n d a t o r y  hel met  law and a p p r e c i a t e d  the o p p o r t u n i t y  to be heard.

Any o p p one nts  of the hel me t law in the n o n- r e s p o n d e n t  group e v i den tly  w er e  not 

strongly o p p o s ed  eno ugh  to respond.



The similar p e r c e n t a g e  r e s p o n se  for all t hree  injury s e v e r i t y  co d e  p o pul ati ons , 

age and e x p e r i e n c e  range, and the v ari ety  of answ ers  all p oi nt  to the very high 

pr o b a bi li t y  that this was a r ep r e s e n t a t i v e  survey.

R E F E R E N C E S

This study was initiated a ft e r  r e f ere nce  to a m u l t i t u d e  o f  studi es on the s e v­

eral safety aspe cts  of mot orcycles. It was d e t e r m i n e d  that, in a d d i t i o n  to 

Idaho data, a study w a s  needed i'1 the l i t e r a tu re  that in clu ded  data f r o m  m o t o r­

cyclists w h o  hod s ur v i v e d a moi 'cle injury accident. Dur in g the d e si g n  of

the survey in early 1975, the Ne^i ska study, which had s urv eye d a very simil ar 

populat ion , v/as received. For this reason, the N eb ra s k a  study is used in some 

c om par iso ns,

Th e sources s p e c i f i c a l l y  r eferred to in the study are list ed w i t h  their r e f e r­

ence name as used in the study.

R EF EREN CE

1. The Protective Value o f  Contemporary Motorcycle Helmets in the Prevention 

o f  Head Injuries , U ni v e r s i t y  of Ottawa, D e pa rt m e n t  of Mec ha n i c a l E n g i n e e r­

ing, James A. Newman, May 1974.

2. A Study o f  Motorcycle Traffic Accidents in Nebraska, S ta te of Nebr ask a, 

D ep a r t me nt  of Roads, Safety Division, J a n u ar y 1975.

3. Field o f  View With a nd Without Motorcycle Helmets, National H i g h w a y  Saf ety  

A d m i n is t r a t i o n  T echnical Report D 0 T - HS -80 1-7 58,  U.S. D e p a r t m e n t  of T r a n s­

portati on R e s e a r c h  and Development, Safety Re se a r c h  L a b or a t o r y,  O c t o b e r  

1975.

'I. Effect o f  Safely Helmets on Auditory Capability, D O T - H S - 8 0 1 -759 , U.S. 

Depa r t m e nt  of T r a n s p o r t a t i o n ,  R es ea r c h  and D e ve lo pm e n t , Saf ety  Res earch 

Laborat ory , S e p t e m b e r  1975.

.r>. Public Reaction to Motorcycle Regulations, S ta te of W i s c on s i n ,  D epa rtm ent  

of M o to r  Veh icles, Bur eau  of Hi gh wa y Safety Pr omo ti on ,  u nd at ed  but subject 

m a tt e r  was l e g i s l a t i o n  passed by the 1967 legislature.



A S T U D Y  OF IDAHO M O T O R C Y C L I S T S  

I N J U R E D  IN 197A

A P P E N D I X  A 

SURVEY FORM AND  C OVER LETTE R



M O T O R C Y C L E  S U R V E Y  F ORM 

N O T  PUT Y O U R  NA ME  ON T H I S  FORM. C H E C K  OR FILL IN T HE  BLANKS.

HE TIME OF T H E  A CC I D E N T :

I w a s _______________y e a r s  old.  M A L E _________________FEM AL E

___________ y e ar s ,   months.2. I had b e e n  d r i v i n g  a m o t o r c y c l e  for

3. (If a n s w e r  to 2 w a s  1 m o n t h  or less) T hi s  w a s  m y time driving.

4. (If a n s w e r  to 2 v/as 1 y e a r  or more) M y  e s t i m a t e d  annual m i l e a g e  is

5. I b e l o n g e d  to a m o t o r c y c l e  c l u b . __________ Y E S ___________________ NO

6. I had taken a m o t o r c y c l e  t r a i n i n g  course.

7. A c c i d e n t  data:

YES NO

M o n t h

Day of Wee k

D a y l i g h t

In townN i g h t

Du sk  or. Dawn Rural

8. T y p e  a c c i d e n t  was:

_____________  S i n g l e  M o t o r c y c l e

_____________  M o t o r c y c l e / M o t o r c y c l e

M o t o r c y c l e / C a r ,  T r u c k  

O t h e r

9. E s t i m a t e d  d o l l a r  v a l u e  d a m a g e  Lr, m y  m o t o r c y c l e  was $

10. E s t i m a t e d  total n u mb e r  o f  day s lost f r o m  w ork , school, or s i m i l a r  a c t i v i t y

11. E s t i m a t e d  total d o l l a r  v a l u e  o f  the me di ca l  a t t e n t i o n  that I r e q u ir ed  as a r esu lt  

o f  the a c c i d e n t  (In o t h e r  w o r d s ,  h ow m u c h  it w ou ld  co st  s o m e o n e  w h o  had to pay

for all medica l a t t e n t i o n ? )  $ 

12. M y  m a j o r  i n j u r y / i n j u r i e s :  ____ head

leg

neck

torso

a r m

internal

13. I w as w e a r i n g  a h e l m e t  at the time of the ac ci d e n t .

NO YES

I b e l i e v e  tha t the h e l m et  w o u l d  have: 

r e d u c e d inj ury  

had no e f f e c t  

a g g r a v a t e d  injury

I b e l i e v e  that the helmet:

a. re du ce d injury 

had no eff ect  

a gg ra va t e d  injury

b. c o n t r i b u t e d  to a c c i de nt  by

C O N T I N U E D  O N  B A C K  O F  S H E E T i n t e r f e r i n g  w i t h  v i si o n

. 1 r. r\



u

W R I TE  IN A N Y  C O M M E N T S  T H A T  Y OU  HAV E ON T H E  FOL LO W I N G :

14. M a n d a t o r y  m o t o r c y c l e  h e l m e t  law:

15. M o t o r c y c l e  l i cens e law:

a. W r i t t e n  exam:

b. O f f - r o a d  d r i v i n g  exam:

c. T r a f f i c  d r i v i n g  exam:

16. Eye p r o t e c t i o n  r e q u i r e d  by law:

17. R e a r  v i e w  m i r r o r  r e q u i r e d  by law:

18. M o t o r c y c l e  t r a i n i n g  co urs es:

19. T h e  e x p e r i e n c e  of iny a c c i d e n t  c h a n g e d  m y  o p i n i o n  on the sub j e c ts  in q u e s t i on s  

14 t h r o u g h  18.

YES NO

H e l m e t  law:_____________________________________ ____________  _____________

L i c e n s e  law;

Eye P r o t e c t i o n  law:__________________________ ______________ _____________

R e a r  v i e w  mi r r o r  l a w : _____________ ________________

M o t o r c y c l e  t r a i n i n g  c o u r s e s :  ___________

FOR V A L ID I T Y ,  R E T UR N  M U S T  BE P O S T M A R K E D  NO L A T E R  T H A N  9 -18 -75  . T H A N K  YOU VE R Y  M U C H  

FOR YO U R  C O O P E R A T I O N .  P L E A S E  M AI L T H I S  FORM TO:

2 0 .  A d d  a n y  o t h e r  c o m m e n t s  t h a t  y o u  w i s h :

I d a h o  T r a f f i c  S a f e t y  C o m m i s s i o n  

S t a t e h o u s e  

B o i s e  , I D  8.3720



a S T A T E  O F  I D A H O
^ T R A N S P O R T A T IO N  D E P A R T M E N T  s t a t e h o u s e  b o i s e ,  i d a h o

S e p t e m b e r  5, 1975

T h e  Idaho T ra f f i c  Saf ety  C om mi s s i o n  is v i t a l l y  in ter es te d  in g et t i n g  a few 

facts and opi n i on s from people who  w er e  involve d in m o t o r c y c l e  inj ur y a c c i­

de n t s  in 1974. En clo sed  is a b rie f survey f or m  and a sta mped, s e lf -a d dr e s s e d  

e n v e l o p e  for y o u r  c on v e n i e n c e  in r e t u r n i n g  the form.

T he  i n f o r m a t i o n  t hat you p ro vid e will be c o m p l e t e l y  se p a r a te d fr o m  i d e n t i f i­

ca t i o n  of  y o u  as an individual. T h e  data will be p art of a pool of i n f o r m a­

tion f r o m hu nd r e d s  of people. Your name has bee n used only  to mail the 

s ur v e y form. S inc e we have no ti e-i n betwe< y o u r  sur ve y fo r m  and the a c c i­

den t  report, we a r e  asking for some data that c ould be o b t a i n e d  f r o m  the 

a c c i d e n t  re por t form.

We are inter est ed in as frank and c o r r e c t  i n f or mat ion  as y o u  can furnish.

Do not feel that the survey form is lim iting y o u r  res pon se.  You c a n  add any

i n f o r m ati on or c om me n t s  that y ou  desir e. The p u rp o s e  of the d e s i g n e d  f o r m  

is to m a k e  y o u r  r e s p o ns e c o n v e n i e n t  to you and not to try to d i r e c t  y o u r  

answers. W h i l e  y ou  m a y  feel ttiat y o u  have little i nf or m a t i o n  to offer, be 

a s s u r e d  that y ou r  input, wh en  m e r g e d  w it h hundreds of o t hers , will be of 

v a l u e  to m o t o r c y c l e  safety and m o t o r c y c l i n g  in general.

W e  w o ul d g re a t l y  a p p r e c i a t e  y o u r  p ar t ic i p a t i o n  in this project. A ny  a d d i­

tional i n fo r m a t io n or op ini on s that y ou m a y  hav e on this s ub j e c t  will also 

be welcome.

D ue  to s tatistical c ons ide rat ion s, a p rom pt  r ep ly  is e ssential for the 

surv ey  to be valid. Your r eply  m u s t  be p os tm a r k e d no later than the date

m a r k e d  at the end of  the survey form.

T h a n k  you.

S i n c a y l y ,

Pa t E h rlic h 

A dm i n i s  tra tor

Idaho T r a f f i c  S a f e t y  C omm iss ion

83720



A  M o t o r c y c l e  S a f e t y  H e l m e t  S t u d y

Safety Helmet Effectiveness

A comparison between head injury sustained by safety helmet users and nonusers in

traffic accidents in rural areas of Illinois, on the basis of a standard accident speed

for both groups of riders, revealed the following:

1. In general, when helmets were not used, fatal or serious head injury was 3 times greater 

and head injury of all types was twice as great.

2. Helmets dislodged from the rider’s head during the course of an accident did not

reduce head injury and helmets damaged by cracking or splitting during impact 

were only slightly effective in that fatal or serious head injury was reduced by 

only 20% over non-helmctcd riders. As expected, helmets that had not been 

damaged or ejected proved the most effective.

3. Helmets significantly reduced head injury in all three of the accident speed ranges 

considered: 60% for speeds up to 30 mph, 52'% for speeds between 31-50 mph, and 51% for 

speeds over 50 mph. 1 lowever, these differences in helmet effectiveness were not significant 

and helmets were equally effective in all three speed ranges.

4. Helmets significantly reduced head injury at both scat positions on the motorcycle,

68% for passengers ami 52','' for opeuiors. but the dil feience :n helmet effectiveness

between the two positions was not significant.

5. Helmets significantly reduced head injury in accidents involving eilhei noncollision 

(by 57%) or collision (by 50%), but the dilfeience in helmet effectiveness between 

the two types of accidents was not significant.

Reference to NHTSA Technical Note
DOT HS-801 137



Reference to NHTSA Technical Note
DOT MS-801 836

Motorcycle Safety- The Case foi Helmet Use

M o t o r c y c l e  h e l m e t s  do n o t  i n c r e a s e  i n c i d e n c e  o f  n e c k  i n j u r y  i n  a c c i d e n t s .

I t  h a s  b e e n  s u g g e s t e d  t h a t  h e l m e t  u s e  i n c r e a s e s  t h e  i n c i d e n c e  o f  f a t a l  n e c l c  
i n j u r y  i n  m o t o r c y c l e  c r a s h e s  ( u s i n g  d a t a  f r o m  a 1969 s t a t i s t i c a l  a n a l y s i s

o f  m o t o r c y c l e  a c c i d e n t s  i n  Mew Y o r k ) . 13 A c t u a l l y ,  t h e  i n c i d e n c e  o f  n e c k  
i n j u r y  i n  m o t o r c y c l e  a c c i d e n t s  d u r i n g  1966 a n d  1967 i n v o l v e d  a n y  t y p e  o f  
n e c k  i n j u r y ,  a n d  m o s t  o f  t h e s e  i n v o l v e d  o n l y  c o m p l a i n t s  o f  p a i n  w i t h  no  
v i s i b l e  s i g n s  o f  i n j u r y .  S t u d i e s  d o n e  r e c e n t l y  i n  N e b r a s k a , ^  C a l i f o r n i a  
a n d  C a n a d a ^  s h o w  t h a t  t h e  i n c i d e n c e  o f  n e c k  i n j u r y  o f  a n y  t y p e  o c c u r s  i n  l e s s  
t h a n  two p e r c e n t  o f  a l l  m o t o r c y c l e  c r a s h e s .

M o t o r c y c l i s t s  h a v e  b e e n  w e a r i n g  s a f e t y  h e l m e t s  f o r  mo r e  t h a n  30 y e a r s ,  a n d  
d u r i n g  t h i s  p e r i o d  a  n u m b e r  o f  s t u d i e s  o f  i n j u r y  p a t t e r n s  i n  m c t o r c y c l e  
a c c i d e n t  h a v e  b e e n  m a d e .  None  s u p p o r t  t h e  c l a i m  t h a t  h e l m e t s  i n c r e a s e  f a t a l  
n e c k  i n j u r i e s .  T h e  n e c k  i n j u r y  i s s u e  l i a s  b e e n  u s e d  i n  o p p o s i t i o n  t o  h e l m e t  
l a w s  a s  a n  a t t e m p t  t o  e x p l o i t  a  p e r i p h e r a l  i s s u e  o n  w h i c h  t h e r e  i s  n o t  a 
g r e a t  d e a l  o f  v a l i d  d a t a .  C o n s e q u e n t l y ,  t h e  p r o b l e m  h a s  b e e n  m a g n i f i e d  f a r  
o u t  o f  p r o p o r t i o n .

I n  o r d e r  t o  p r o v i d e  c o n c l u s i v e  e v i d e n c e  w h i c h  w i l l  r e s o l v e  t h e  I s s u e  o n c e  
a n d  f o r  a l l ,  t h e  U n i v e r s i t y  o f  C a l i f o r n i a  a n d  t h e  Lo s  A n g e l e s  C o u n t y  
M e d i c a l  E x a m i n e r ' s  O f f i c e ,  u n d e r  c o n t r a c t  w i t h  t h e  NUTS.*, a r e  now u n d e r t a k i n g  
i n - d e p t h  a n a l y s i s  o f  a l l  f a t a l  m o t o r c y c l e  c r a s h e s  i n  Lo s  A n g e l e s  C o u n t y .
P o s t  m o r t e m  e x a m i n a t i o n  o f  e a c h  h e l m e t e d  a n d  u n h e l m e t e d  r i d e r  w i l l  b e  made  
t o  d o c u m e n t  t h e  i n c i d e n c e  o f  n e c k  i n j u r y  i n  e a c h  g r o u p .  T h e  r e s u l t s  o f  t h e s e  
a n a l y s e s  w i l l  p r o v i d e  a u t h o r i t a t i v e  r e s o l u t i o n  o f  t h e  n e c k  i n j u i y  i s s u e .

M a n d a t o r y  h e l m e t  u s e  l aw s  r e d u c e  t h e  n u m b e r  o f  s e r i o u s  h e a d  i n j u r i e s  
a n d  f a t a l i t i e s  r e s u l t i n g  f r o m  m o t o r c y c l e  a c c i d e n t s .

I t  i s  a l o g i c a l  c o n c l u s i o n  t h a t  I f  a m a n d a t o r y  h e l m e t  u s e  l a w  I s  p a s s e d ,  
mo r e  p e o p l e  w i l l  w e a r  h e l m e t s ,  a n d  c o n s e q u e n t l y  f e w e r  f a t a l i t i e s  a n d  
f a t a l  i n j u r i e s  w i l l  o c c u r  i n  m o t o r c y c l e  a c c i d e n t s .  R e s e a r c h e r s  h a v e  t r i e d  
t o  v e r i f y  t h i s  by c o m p a r i n g  m o t o r c y c l e  f a t a l i t i e s  a n d  h e a d  i n j u r i e s  b e f o r e  
a n d  a f t e r  i m p l e m e n t a t i o n  o f  a  m a n d a t o r y  h e l m e t  u s e  l a w .  Of  p a r t i c u l a r  
i n t e r e s t  i s  a B r i s b a n e ,  A u s t r a l i a  r e p o r t ^ ’ w h i c h  u t i l i z e d  t h r e e  g r o u p s  - -  o n e  
s a m p l e  d o n e  b e f o r e  i m p l e m e n t a t i o n  o f  a  h e l m e t  u s e  l a w ,  a n d  two  s a m p l e s  d o n e  
i n  t h e  two y e a r s  i m m e d i a t e l y  f o l l o w i n g .  T h i s  s t u d y  f o u n d  ( s e e  T a b l e  IV^
( a )  t h a t  a s i g n i f i c a n t  i n c r e a s e  i n  h e l m e t  u s e  b y  m o t o r c y c l i s t s  i n v o l v e d  i n  
a c c i d e n t s  ( a s  e x p e c t e d )  a n d  ( b )  a  s i g n i f i c a n t  d e c r e a s e  i n  h e a d  i n j u r i e s  i n  
t h e  p o s t - l e g i s l a t i o n  g r o u p .
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R e fe ren ce  t o  NHTSA T e ch n ic a l R epo rt 
DOT I IS -801 758

F ie ld  o f  View W ith and W ith ou t M o to rcy c le  Helm ets 
IV. Summary and C o n c l u s i o n

I n  g e n e r a l ,  m o t o r c y c l e  h e l m e t  v i s u a l  r e s t r i c t i o n s  w e r e  s m a l l e r  a l o n g  

t h e  h o r i z o n t a l  p ] a n e  a s  c o m p a r e d  t o  t h e  v e r t i c a l  p l a n e s .  T h e  f u l l  c o v e r a g e  

h e l m e t s  p r o d u c e d  r e l a t i v e l y  s m a l l  r e d u c t i o n  i n  t h e  e n t i r e  f i e l d  o f  v i e w .

As e x p e c t e d ,  t h e  f u l l  f a c i a l  c o v e r a g e  h e l m e t s  r e s u l t e d  i n  s o m e w h a t  l a r g e r  

r e d u c t i o n s .  T h e  two s t y l e s  o f  f u l l  f a c i a l  c o v e r a g e  h e l m e t s  y i e l d e d  s i g n i f ­

i c a n t l y  d i f f e r e n t  f i e l d s  o f  v i e w .  G o g g l e s  p r o d u c e d  a p p r o x i m a t e l y  t h e  s ame  

. l a t e r a l  v i s u a l  f i e l d  a s  t h e  m o s t  r e s t r i c t e d  h e l m e t .

W i t h  r e g a r d  t o  r e s t r i c t i o n  o f  t h e  t o t a l  f i e l d  o f  v i e w  i n  t h e  h o r i z o n t a l  

p l a n e ,  i t  c a n  b e  c o n c l u d e d  t h a t  f u l l  c o v e r a g e  h e l m e t s  ( t h e  m o s t  common t y p e  

i n  u s e )  p r o v i d e  o n l y  m i n o r  r e s t r i c t i o n s ,  l e s s  t h a n  3 p e r c e n t  f r o m  t h a t  o f  

a n  u n h e l m e t e d  p e r s o n .  T h e  f u l l  f a c i a l  c o v e r a g e  h e l m e t s  d e s i g n e d  t o  c o m p l y  

w i t h  t h e  l a t e r a l  v i s i o n  r e q u i r e m e n t s  c f  t h e  ANSI  Z 9 0 . 1  s t a n d a r d  a n d  FMVSS 

No.  218 p r o v i d e d  a  r e s t r i c t i o n  i n  l a t e r a l  v i s i o n  o n l y  m a r g i n a l l y  mo r e  

t h a n  t h e  f u l l  c o v e r a g e  h e l m e t s  ( 7 . 3  p e r c e n t ) .  T h e  " w o r s t  c a s e "  h e l m e t  

p r o v i d e d  a  r e s t r i c t i o n  o f  2 1 . 9  p e r c e n t  f r o m  t h e  u n h e l m e t e d  l a t e r a l  f i e l d .

A l l  h e l m e t s  t e s t e d  e x c e e d e d  t h e  max imum S t a t e  l i c e n s i n g  r e q u i r e m e n t s
II II

o f  14 0 °  t o t a l  p e r i p h e r a l  v i e w  i n  t h e  h o r i z o n t a l  p l a n e .  A l s o ,  a l l  h e l m e t s  

w e r e  i n  g e n e r a l  c o m p l i a n c e  ( e s p e c i a l l y  v i s u a l  r e g u l a t i o n s )  w i t h  DOT 

s t a n d a r d s .  T h e r e f o r e ,  h e l m e t  s e l e c t i o n  i n  t e r m s  o f  a c c e p t a b l e  v i s u a l  

f i e l d ,  a p p e a r s  t o  b e  a  m a t t e r  o f  p e r s o n a l  p r e f e r a n e e  among  t h e  many  

a v a i l a b l e  s t y l o s .



Reference to NHTSA Technical Note 
DOT I IS-801 759

Effect of Safety Helmets on Auditory Capability

SUMMARY

W e a r i n g  a  p r o t e c t i v e  h e l m e t  h a s  l i t t l e  t o  d o  w i t h  w h e t h e r  o r  n o t  a  m o t o r c y c l e  

d r i v e r  w i l l  h e a r  a  p a r t i c u l a r  s o u n d  o f  i n t e r e s t  t o  h i m  o r  h e r .  W h i l e  i t  

i s  t r u e  t h a t  s a f e t y  h e l m e t s  d o  a t t e n u a t e  e x t e r n a l  s o u n d s ,  t h e  a m o u n t  o f  

s u c h  a t t e n u a t i o n  i s  i n c o n s e q u e n t i a l ,  e v e n  wh e n  c o u p l e d  w i t h  t h e  am ou n t  

o f  a g e - r e l a t e d  h e a r i n g  l o s s  t h a t  n o r m a l l y  o c c u r s  w i t l i  a g e .  T h e  m a j o r  

d e t e r m i n e r  o f  w h e t h e r  a  g i v e n  s o u n d  w i l l  b e  h e a r d  i s  t h e  r a t i o  b e t w e e n  

t h e  i n t e n s i t y  o f  t h a t  s o u n d  a p d  t h e  i n t e n s i t y  o f  t h e  m a s k i n g  n o i s e  g e n e r a t e d  

b y  t h e  m o t o r c y c l e  ( i . e . ,  t h e  s i g n a l - t o - n o i s e  r a t i o ) .  S a f e t y  h e l m e t s  h a v e  

a n  i n c o n s e q u e n t i a l  e f f e c t  b e c a u s e  t h e y  r e d u c e  t h e  l o u d n e s s  o f  b o t h  t h e  s o u n d  

o f  i n t e r e s t  a n d  t h e  m o t o r c y c l e  n o i s e  b y  a n  e q u a l  a m o u n t  a n d  h e n c e  do  n o t  

a l t e r  t h e  n i g n a l - L o - n o l a e  r a t i o  b e t w e e n  t h e  t wo .  A h e l m e t e d  m o t o r c y c l e  

r i d e r  c a n  h e a r  a  s o u n d  o f  i n t e r e s t  a p p r o x i m a t e l y  a s  w e l l  a s  a  p e r s o n  i n  

a n  a u t o m o b i l e  w i t h  t h e  w i n d o w s  c l o s e d .
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SUMMARY  OF  S T U D Y  F I N D I N G S

This summary is for the b en efi t of those w h o  are mor e inte res ted  in survey

results than in d eta il e d  analysis. All fin di ng s  are s ub s t a n t i a t e d  in the

body of the study.

1. T h e r e  v/ere 7.67 m ot or c y c l i s t s  s t r o n g l y in s upp ort  of the m a n d a t o r y  h e l­

met law for eve ry 1 s tro ngl y o ppos ed to the law.

2. Of m o t o r c y c l i s t s  w h o  c o m men ted  on the m a n d a t o r y  he lme t law, 77.3'/. w er e  

in favor o f  the law.

3. Of m o t o r c y c l i s t s  who  wo re  helmets, 8 4 . 7 %  ind ica ted  th a t  the helmet 

redu ced  injury and 8 . 7 %  v o l un t a r i l y  added that it saved their lives.

4. Neck injuries w e r e  v ery rare in the s e v e r i t y  A ( i n ca pa cit ati ng)  injuries.

5. O ver half o f  the r e s p onde nts  w e r e  at least twenty y e a r s  old.

6. M o t o r c yc l i s t s  ove r 35 y ear s old c o m p r i s e d  20.7% of the respondents.

7. A fe w m o t o r c y c l i s t s  (2.6%) had less than o ne  m o n t h  m o t o r c y c l i n g  e x p e r i­

ence, but 7 5.6% had more than one y e a r  m o t o r c y c l i n g  exp eri enc e.

8. A n al ys i s  of medical costs and days  lost by sev e r it y c o d e  indi cat es that

the injury sev e r i t y codes ma r k e d by i n v e s t i g a t i n g  o f f i c e rs  are a cc ur a t e

indicat ion s of injury severity.

9. The o p i n i o n  survey was f av or abl e to m o t o r c y c l e  li ce ns i n g  w i t h  w ri t t e n

and traffic exams, but not f a v orab le toward o f f - ro ad  d r i v i n g  exams.

10. The o p i n i o n  sur vey  was favorable tow a r d  m o t o r c y c l e  tr ai n i n g  courses,

with r e s e r v a ti on s on fund ing  and a d mi n i s t r a ti on .

11. The o p i n i on  survey s up po rte d the i m p o r t a n c e  of e ye  p r o t e c t i o n  but was

not f a v o r a b l e  toward a law r e qu iri ng f u l l - t i m e  ey e protection.

12. Annual m o t o r c y c l e  m i l e a g e  e st i m a t es  v ar ie d  g r e a t l y  w i t h  an a v e r ag e s o m e­

whe r e b etwe en 3500 and 4500 m i l e s per year.

13. S i n g l e  m o t o r c y c l e  a c c i de nt s p r e d o m i n a t e l y  o c c u r r e d  in rural areas d u ri n g  

d a y l i gh t  hours, w h i l e  m o t o r c y c l e  a c c i de nt s i nvolving a car or truck 

o c cu r r e d m o s t l y  in u r ban  a reas d u ri n g  d a y l i g h t  hours.

14. T h e r e  was a m a r k e d  d i f f e r e n c e  in u r b a n  and rural a c c i d e nt s by injury 

se ver ity  type. Over half o f  the A  injury s e v e r i t y  a c c i d en ts  occ ur re d  in 

rural areas, w h i l e  8 and C injury sev eri ty ac ci de nt s  o c cu r r e d  m o s t l y  in 

urban areas.

15. A u t o m o b i l e  d r i ve r  a w a r e n e s s of and c o u r t e s y  toward m o t o r c y c l i s t s  was

d e te r m i n e d  to be the p rim ary  single fac t o r  in m o t o r c y c l e  collisions.
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