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11. U s n m  

This report provides information on the relationship between 
motorcycle helmet laws and usage, describes more than a decade of 
motorcycle accident experience i n  Michigan, and examines the relation 
between helmet usage and the cost of injury and the incidence and 
severity of injuries to the head, face, and neck. 

Several states have repealed or weakened their helmet laws in the 
past eight years and studies of the consequences have been conducted in 
a number. The results of such studies in Colorado, Kansas, South 
Dakota, and Louisiana are reviewed. In each state, helmet usage 
dropped, typically to near 50 percent. Fatality rates increased as did 
the incidence of serious to fatal head injury. 

A description of the fatal accident experience of Michigan over the 
last twelve years i s  provided, along with a study of all motorcycle 
accidents which have occurred from 1978 through 1982. 

The National Accident Sarnpl i ng System (NASS) provides national 1 y 
representative information on traffic accidents that includes detailed 
injury descriptors and the costs of trauma as measured by length of 
hospital stay and days work lost. The consequences o f  motorcycle 
accidents as they are related to helmet use is evaluated using :he NASS 
data of 1980 and 1981. 
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1.0 INTRODUCTION 

Beginning in the mid-60s many states began adopting laws mandating 

the use of approved helmets by a1 1 motorcycle riders. B y  1975, a1 1 but 

three states had enacted such laws. In 1979, Congress prohibited NHTSA 

from using sanctions against states which did not require helmets to be 

used by riders aged 18 or over. Statle legislatures then faced pressures 

to repeal helmet legislation from several organizations and for a 

variety of reasons. 

Michigan has resisted such pressures, and thus is one of the states 

that still require helmets to be used by all riders. Nearly every year, 

however, the pressures from groups who desire repeal of the law are 

renewed. This report has been prepared with the hope that it might 

provide decision-makers with current information on the societal 

implications of helmet usage. The ex8periences of several states which 

have repealed or modified their laws are reviewed. 

Particular emphasis, however, is devoted to characterizing and 

describing the motorcycle experience in Michigan in recent years. 

Information i s  also presented on comparisons of the patterns of 

injury sustained by helmeted and non'-helmeted riders. This information 

has been derived from the computer files of the National Accident 

Sampling System (NASS), the most recent nationally representative 

accident data with appropriate injury detail. 

The author intends that this report will summarize the more recent 

information on motorcycle accidents i n  a convenient form for considering 

the call for changes in the motorcycle helmet usage legislation. 





2.0 SUMMARY OF FINDINGS 

T h i s  s e c t i o n  o f  t h e  r e p o r t  c o n t a i n s  a  b r i e f  summary o f  t he  f i n d i n g s  

wh ich  a r e  r e p o r t e d  i n  more d e t a i l  i n  s e c t i o n s  3, 4, and 5. S e c t i o n  3 

c o n s i s t s  p r i m a r i l y  o f  a  r e v i e w  o f  l i t e r a t u r e  r e g a r d i n g  exper ience i n  

o t h e r  s t a t e s - - p a r t i c u l a r l y  w i t h  r e s p e c t  t o  changes i n  t h e  m o t o r c y c l e  

he lmet  usage laws. S e c t i o n  4 i s  based on analyses o f  Mich igan f a t a l  and 

n o n - f a t a l  a c c i d e n t  da ta .  S e c t i o n  5 i s  based on d a t a  p rov ided  by the  

N a t i o n a l  Acc iden t  Sampling System, and p e r m i t s  conc lus ions  rega rd ing  the  

t ypes  and s e v e r i t i e s  o f  i n j u r i e s  sus ta ined  by helmeted and non-helmeted 

r i d e r s .  

The s ta temen ts  g i v e n  i n  t h i s  s e c t i o n  a r e  conc ise ,  and the  reader i s  

encouraged t o  s t u d y  t h e  more d e t a i l e d  s u p p o r t i n g  i n f o r m a t i o n  and 

d e f i n i t i o n s .  

2 . 1  EXPERIENCE OF OTHER STATES 

S tud ies  o f  t h e  exper ience  o f  o t h e r  s t a t e s  wh ich  have repea led o r  

weakened t h e i r  he lmet  laws have a l l  r e p o r t e d  s i m i l a r  r e s u l t s .  

Helmet usage has dropped f rom h i g h  l e v e l s - - u s u a l l y  over  90 

p e r c e n t - - t o  t y p i c a l l y  near 50 p e r c e n t ,  There i s  ev idence t h a t  when 

o l d e r  r i d e r s  a r e  exempt f rom mandatory usage, younger d r i v e r s  (who a r e  

s t i l l  r e q u i r e d  by law t o  use t h e  helmets)  show s u b s t a n t i a l  r e d u c t i o n s  i n  

usage. 

The m o t o r c y c l i s t  f a t a l i t y  r a t e s  i n  such s t a t e s  have r i s e n  markedly 

a f t e r  r e p e a l .  N a t i o n a l l y ,  t h e  f a t a l i t y  r a t e  per r e g i s t e r e d  mo to rcyc le  

f e l l  d r a m a t i c a l l y - - b y  one t h i r d - - a s  usage laws were enacted i n  t h e  l a t e  

60s. The r a t e  i nc reased  aga in  as stat:es began t o  r e p e a l  t h e i r  laws. 

The i n c i d e n c e  o f  s e r i o u s  o r  f a t a l  head i n j u r i e s  increased w i t h  

r e p e a l ,  and t h e  t o t a l  c o s t  per i n j u r e d  r i d e r  was much h ighe r  f o r  those 

n o t  wear ing  he lmets .  



2.2 M I C H I G A N  MOTORCYCLE ACCIDENT EXPERIENCE 

Both the t o t a l  number o f  moto rcyc le  r e g i s t r a t i o n s  and the number o f  

m o t o r c y c l i s t  f a t a l i t i e s  have been dropping s l i g h t l y  s ince 1974. I t  i s  

no t  known i f  e i t h e r  t rend  w i l l  con t inue  i n  t he  f u t u r e .  

The f a t a l i t y  r a t e  (expressed i n  terms o f  f a t a l  i t i e s  per motorcyc le  

involvement i n  a  repor ted acc ident )  i s  10 t imes as g rea t  f o r  moto rcyc le  

r i d e r s  as f o r  passenger car occupants f o r  the  aggregate o f  a l l  types of 

acc idents  i n  which each i s  invo lved.  

Motorcyc le  involvements and f a t a l i t i e s  a re  bo th  more f r equen t  i n  

the af ternoon,  evening, and e a r l y  morning hours. The f a t a l i t y  r a t e  (as 

de f ined  above) i s  h ighes t  i n  the l a t e r  n i g h t  and e a r l y  morning hours.  

The number o f  repor ted motorcyc le  acc ident  involvements i n  r u r a l  

and urban areas (def i ned i n M i  ch i  gan as "townsh i ps" vs.  i ncorporated 

areas) a re  about the same. Rural  acc idents ,  however, a re  about 1.6 

t imes as l i k e l y  t o  invo lve  a f a t a l  i n j u r y .  

The f a t a l i t y  r a t e  on l i m i t e d  access roads i s  about tw i ce  as h i gh  as 

on non- l im i ted  access roads, . a l t h o u g h  o n l y  a  smal l  p r o p o r t i o n  ( t h ree  

percent)  o f  the involvements occur on such roads. F a t a l i t y  r a t e s  a r e  

gene ra l l y  h igher  on r u r a l ,  high-speed roads. 

The most no t i ceab le  t rend  t h a t  has occurred over the  l a s t  12  years 

has been a gradual increase o f  the  average age o f  d r i v e r s  i n  f a t a l  

acc idents .  The p ropor t ions  o f  d r i v e r s  i n  the  1-17 year b racke t  and i n  

the 18-25 year b racke t  have bo th  decreased from 1971-1982. Only the  

p r o p o r t i o n  over 26 years has increased. A s im i  l a r  change has occur red  

i n  the age d i s t r i b u t i o n  f o r  moto rcyc le  d r i v e r s  i nvo l ved  i n  a l l  r epo r ted  

crashes over the pe r i od  1978 through 1982. 

2.3 FINDINGS FROM THE NATIONAL ACCIDENT SAMPLING SYSTEM DATA 

The f a t a l i t y  r a t e  ( f a t a l i t i e s  per  invo lved  r i d e r )  i s  s i x  t imes as 

g rea t  f o r  non-helmeted r i d e r s  as f o r  those wearing helmets. 

S u b s t a n t i a l l y  more (47 percent)  helmeted r i d e r s  i n  acc iden ts  l ose  

no t ime o f f  work. Likewise, 10 percent  more o f  the  helmeted r i d e r s  

spend no t ime i n  a  hosp i t a l ,  i .e., a r e  no t  admi t ted.  



Ser ious  head i n j u r y  (def i ned as an A I  S - 3 l  o r  g rea te r )  i s  reduced 

40 percen t  among the  helmeted r i d e r s  r e l a t i v e  t o  those who a re  no t  

helmeted. Ser ious  neck i n j u r y  i s  redluced even more by helmets, b u t  i s  

o f  very  low inc idence  regard less  o f  hlelmet use-- less than two percent  o f  

the se r ious  i n j u r y .  

The inc idence  o f  the head as thle most severe ly  i n j u r e d  body reg ion  

i s  reduced 6 5  percen t  by the  use o f  hlelmets. 

'The Abbrev ia ted l n i u r y  Scale  (AIS) - 1980 Rev is ion ,  American 
Assoc ia t ion  o f  Automotive Medicine, 1980. t he  se r ious  i n j u r y .  





3.0 EXPERIENCE O F  STATES THAT HAVE REPEALED OR W E A K E N E D  HELMET LAWS 

3.1 HISTORY 

A b r i e f  h i s t o r y  o f  moto rcyc le  helmet laws i n  t he  Un i ted  States i s  

app rop r i a t e  background t o  t he  d i scuss ion  o f  the exper ience o f  s p e c i f i c  

s t a tes .  A number o f  s t a t e s  passed laws r e q u i r i n g  t he  use o f  helmets by 

moto rcyc le  r i d e r s  be fo re  t he  Federal  Highway Sa fe ty  Program Standards 

became e f f e c t i v e .  New York and Georgia, f o r  example, passed such laws 

i n  1966.2 I n  June 1967, t he  Na t iona l  Highway T r a f f i c  Safety  

Adm in i s t r a t i on  (NHTSA) o f  t he  Department o f  T ranspo r t a t i on  issued 

Federal Highway Sa fe ty  Program Stiendard Number 3, which requ i red  the  

adop t ion  o f  \aws mandating t h e  use of  approved helmets by motorcyc le  

r i d e r s . '  Most o ther  s t a t e s  then r a p i d l y  adopted such laws. The 

Michigan law became e f f e c t i v e  i n  1967. 

By 1975, a1 l b u t  t h r e e  s t a t e s  hied such laws, Cal i f o r n i a  never 

adopted such l e g i s l a t i o n .  I l l i n o i s  adopted a  law i n  1967, bu t  i t  was 

r u l e d  u n c o n s t i t u t i o n a l  by the S t a t e  Supreme Court and repealed i n  1969. 

U tah ' s  law r e q u i r e d  helmets o n l y  on roads w i t h  a  speed l i m i t  above 35 

mph . 
The Secre ta ry  o f  T ranspo r t a t i on  began a c t i o n  aga ins t  C a l i f o r n i a ,  

Utah, and I l l i n o i s  i n  1975 under t h e  p r o v i s i o n s  o f  t he  Highway Safety  

Act o f  1966. However, the  Federal  Highway Act o f  1979 p r o h i b i t e d  DOT 

f rom us ing  sanc t ions  aga ins t  s t a t e s  which d i d  no t  have laws r e q u i r i n g  

helmets by m o t o r c y c l i s t s  aged 18 o r  over .  

z A  Report  t o  Conqress on t h e  E f f e c t  o f  Moto rcyc le  Helmet Use Law 
Repeal--A Case f o r  Helmet Use, NHTSA, Department o f  T ranspor ta t ion ,  
Report No. DOT -HS-805-3 12, Apr i 1 1980. 

'Ruschmann, Paul A .  "Mandatory Motorcyc le  Helmet Laws i n  the  
Courts and i n  t he  Leg i s l a t u res , "  Proceedings, I n t e r n a t i o n a l  Motorcyc le  
Safety  Conference, May 1980, Mo to r cyc l e  Safety  Foundat ion,  Washington, 
D . C .  



Through t h e  e f f o r t s  o f  severa l  o rgan i za t i ons ,  many s t a t e s  soon 

repealed o r  mod i f i ed  t h e i r  .laws. By December, 1979, e i g h t  s t a t e s  had 

repealed t h e i r  laws (Colorado, Connect icut ,  Indiana, Iowa, Maine, 

Nebraska, Rhode I s  1 and, and Washington) . Twenty o the rs  1 i m i  t ed  the  

l e g i s l a t i o n  t o  minors .  Two s t a t e s  have m o d i f i e d  t he  requi rements  even 

more r e c e n t l y .  South Carol i n a  1 i m i  t ed  t h e  requi rement  t o  those under 18 

i n  1980, and Wyoming took s i m i l a r  a c t i o n  i n  1 9 8 3 . 4  A n o t a b l e  excep t ion  

i s  Lou is iana ,  which a f t e r  l i m i t i n g  the  law t o  those under 18, readopted 

the u n i v e r s a l  requirement e f f e c t i v e  January 1 ,  1982. 

Fo l l ow ing  widespread repea l  o f  the  laws, Congress became concerned 

w i t h  t h e  increase i n  f a t a l i t i e s  i n  1977, and i n  t h e  Surface 

Transpor ta t  i o n  Act o f  1978, inc luded  a requi rement  f o r  NHTSA .to study 

the e f f e c t  o f  repeals .  

As a  consequence, NHTSA sponsored s t u d i e s  i n  Colorado, South 

Dakota, and Kansas. Each o f  these s t u d i e s  was s i m i l a r ,  w i t h  the  goals 

o f  examining changes i n  helmet usage be fo re  and a f t e r  r epea l ,  s tudy ing  

changes i n  t h e  c h a r a c t e r i s t i c s  o f  acc iden ts  and i n j u r y  p a t t e r n s ,  and 

e s t a b l i s h i n g  d i f f e r e n c e s  i n  t h e  cos t s  o f  acc i den t s  t o  those r i d i n g  w i t h  

and w i t h o u t  helmets. The s t u d i e s  were based on p o l i c e - r e p o r t e d  data,  

helmet use surveys, and medica l  and c o s t  da ta  f rom coopera t ing  

h o s p i t a l s .  The f o l l o w i n g  paragraphs o f  t h i s  s e c t i o n  w i l l  p r o v i d e  b r i e f  

summaries o f  t h e  f i n d i n g s  o f  each o f  these s tud ies .  I n  a d d i t i o n ,  a  

rev iew o f  a  s tudy concern ing o f  t h e  e f f e c t s  o f  repeal  i n  Lou is iana  w i l l  

be inc luded,  as w e l l  as a  synops is  o f  an NHTSA study o f  f a t a l i t y  changes 

based on t h e  F a t a l  Accident Repo r t i ng  System (FARS) main ta ined  by NHTSA. 

L a s t l y ,  a  b r i e f  examinat ion o f  da ta  f rom a s t a t e  r e q u i r i n g  use o n l y  by 

m i  nors (Texas) w i  1 l be presented.  

Colorado was o r i g i n a l l y  se l ec ted  by NHTSA t o  serve a s  a  " con t ro l "  

s t a te ,  i . e . ,  a  s t a t e  which had a helmet law s i nce  1969 and i n  which t he  

exper ience cou ld  be compared w i t h  severa l  s t a t e s  t h a t  had repealed t h e i r  

laws. However, d u r i n g  t h e  study--on May 20, 1977--Colorado a l s o  

'Personal communication f rom Lou Buchanan o f  NHTSA. 



repea led  i t s  law. Consequently, t h e  e f f e c t  o f  t he  r e p e a l  became a 

secondary o b j e c t i v e .  

Dur ing  1976, 1977, and 1978, a  t o t a l  o f  over 57,000 o b s e r v a t i o n s  o f  

helmet usage were o b t a i n e d  from r o a d s i d e  su rveys .  Helmet usage was 99.7 

pe rcen t  b e f o r e  r e p e a l .  T h i s  dropped t o  57.7 pe rcen t  i n  t h e  f i r s t  year 

a f t e r  repea l ,  and t o  49.3 pe rcen t  i n  t h e  second year a f t e r  r e p e a l .  

The f a t a l i t y  r a t e  f o r  r i d e r s  n o t  u s i n g  helmets was 5.1 per  100 

i n j u r e d  r i d e r s ,  b u t  o n l y  2.69 pe r  100 i n j u r e d  helmeted r i d e r s .  Only 

i n j u r e d  r i d e r s  were i nc luded  because o f  incomple te  coverage o f  p r o p e r t y -  

damage invo lvements .  

R i d e r s  n o t  u s i n g  helmets were more than  t w i c e  as l i k e l y  t o  s u f f e r  

f a t a l  head i n j u r i e s  (3.80 per 100 i n j u r e d  r i d e r s )  as those  u s i n g  he lmets  

(1.64 per  100 i n j u r e d  r i d e r s ) .  

H o s p i t a l  s t a y s  were a l s o  l onger  f o r  non-helmeted r i d e r s ;  19.8 

pe rcen t  w i t h o u t  helmets were h o s p i t a l i z e d  f o u r  o r  more days compared 

w i t h  16.7 pe rcen t  wear ing  helmets.  

3.3 SOUTH DAKOTA 

A Study s i m i l a r  t o  Co lorado 's  was conducted i n  South Dakota, wh ich  

changed i t s  law t o  app ly  o n l y  t o  those under 18 on J u l y  1 ,  1977. '  

Usage surveys o f  48,000 r i d e r s  were conducted i n  1976, 1977, and 

1978. Be fo re  repea l  i n  1976 usage among d r i v e r s  and passengers was 

99.5%. I n  t h e  t r a n s i t i o n  year usage dropped t o  517.9%~ and then down t o  

49.9% i n  1978. Thus t h e  e f f e c t  o f  r e p e a l  was t o  c u t  usage f rom near 100 

pe rcen t  t o  one -ha l f  even though t h e  t h e  law s t i l l  a p p l i e d  t o  one segment 

o f  t h e  p o p u l a t i o n .  

SKrane, 5. W , ,  W i n t e r f i e l d ,  L .  A .  Impact o f  M o t o r c y c l e  Helmet 
Usage i n  Colorado: A Three Year Study,  D i v i s i o n  o f  Highway S a f e t y ,  
Colorado Depar trnen t o f  H i  ghways, Repor t  No. DOT-HS-805-627, Ju  l y  1980. 

bStruckman-Johnson, Cynthia,  and E l  l i n g s t a d ,  V.  S .  Impact o f  
Mo to rcyc le  Helmet Law Repeal i n  South Dakota 1976-1979: E x e c u t i v e  
Summary, Human F a c t o r s  Labora tory ,  Department o f  Psycho1 ogy, Un i v e r s  i t y  
of South Dakota, Repor t  No. DOT-HS-805-62 1 ,  June 1980. 



The p r o p o r t i o n  o f  moto rcyc le  acc iden ts  which were f a t a l s  increased 

32 percent  a f t e r  r epea l .  O f  908 acc iden t  v i c t i m s  f o r  whommedical 

r e p o r t s  were a v a i l a b l e ,  head trauma was t he  most severe i n j u r y  t o  e i g h t  

percen t  o f  the  helmeted r i d e r s ,  b u t  1 7  pe rcen t  o f  those no t  us i ng  

helmets.  

Accident c o s t s  were no t  s i g n i f i c a n t l y  d i f f e r e n t  f o r  t he  two groups, 

b u t  t h e  lack o f  s t a t i s t i c a l  s i g n i f i c a n c e  may have been a  consequence o f  

t he  smal l  sample o f  o n l y  136 r i d e r s  f o r  which c o s t  da ta  were a v a i l a b l e .  

3.4 K A N S A S  

Kansas repea led  i t s  helmet law on J u l y  1 ,  1976. Whi le  helmet usage 

da ta  were n o t  a v a i l a b l e  f o r  a l l  r i d e r s  i n  t he  "before"  pe r i od ,  i t  was 

observed t o  be o n l y  47.1 percent  i n  1977. '  Among those who were i n  

acc iden ts ,  helmet use dropped from 94.5 percen t  b e f o r e  repeal  t o  32.7 

percen t  a f t e r .  

The f a t a l  i t y  r a t e  (based on f a t a l  i t i e s  per 100 thousand 

r e g i s t r a t i o n s )  increased from 42.1 i n  1975 t o  64.6 i n  1978--an increase 

o f  53.4 percen t .  The inc idence o f  head i n j u r y  increased by 77 percent ,  

b u t  no s i g n i f i c a n t  increase i n  neck i n j u r y  r a t e  was detected.  

Costs were s i g n i f i c a n t l y  d i f f e r e n t  f o r  t h e  two groups. The average 

t o t a l  c o s t  f o r  non-helmeted h o s p i t a l  admissions was $14,906, b u t  o n l y  

$6,956 f o r  helmeted admissions, i .e. 214% more f o r  the  non-helmeted 

group. 

3.5 LOUISIANA 

Since October 1 ,  1976, L o u i s i a n a ' s  helmet law has no t  app l i ed  t o  

r i d e r s  over 17 years  o f  age.' The f a t a l i t y  r a t e  ( f a t a l i t i e s  per 100 

involvements) increased from 1.6 i n  1975 ( p r i o r  t o  repea l )  t o  2.52 i n  

'Lummis, M. L. and Dugger, C., Impact o f  t h e  Repeal o f  the  Kansas 
Mandatory Moto rcyc le  Helmet Law: 1975-1978, Un ive rs  i t y  o f  Kansas Col 1 ege 
o f  Hea 1 t h  Sc i ences, Report  No. ~0T -~S-805 -773 ,  October 1980. 

'Dart ,  O l i n  K .  Jr . ,  ' lHotorcyc le  Helmet E f f ec t i veness  i n  
Lou is iana , "  Proceedinqs, I n t e r n a t i o n a l  Moto rcyc le  Sa fe ty  Conference, May s, Motorcyc le  Sa fe t y  Foundat ion,  L i  n t h  icum, Maryland. 



1977 and 3.05 i n  1978, an increase o f  190 pe rcen t .  Since t h e  law was 

changed ( t o  app ly  on l y  t o  th0s.e under 18) , t he  helmet usage r a t e  has 

shown a r e d u c t i o n  o f  about 50 percen t  i n  a l l  acc iden ts ,  and about 75% i n  

f a t a l  acc iden ts .  Dar t  a l s o  r e p o r t s  t h a t  

"The 1978 f a t a l  head i n j u r y  r a t e  ;is over t h r e e  t imes as g rea t  
f o r  non-helmeted r i d e r s  as compared t o  helmeted r i d e r s .  The 
o v e r a l l  f a t a l  head i n j u r y  r a t e  s i n c e  repeal  i s  45 percent  
g r e a t e r  than  the r a t e  be fo re  repea l . "  

The law which exempted r i d e r s  over 17 years f rom the  requirement t o  

wear he lmets  was repealed and rep laced  w i t h  a  law r e q u i r i n g  helmets on 

a l l  r i d e r s  e f f e c t i v e  January 1 ,  1982. Lou is iana  i s  .the on l y  s t a t e  t h a t  

has r e i n s t i t u t e d  i t s  o r i g i n a l  law a f t e r  e i t h e r  r e p e a l i n g  o r  weakening 

t he  s t a t u t e .  

No r e p o r t s  on the  e f f e c t  o f  t he  new law have been pub l i shed .  

However, a  s tudy o f  usage and the  medical  and c o s t  consequences i s  now 

i n  p rogress  under sponsorship o f  NHTSA. Unpublished roads ide  survey 

r e s u l t s  i n d i c a t e  t h a t  helmet usage by a l l  r i d e r s  has r i s e n  t o  over 90 

percen t ,  near t h e  usage p r i o r  t o  repeal  i n  1976. ' 

3.6 NHTSA 

NHTSA has conducted a number o f  s t u d i e s  r ega rd i ng  the e f f e c t  o f  

mo to r cyc l e  helmets,  addressing many sub jec t s  which have been r a i s e d  

dur i ng t he  con t roversy  over mandatory helmet laws. Opponents o f  

mandatory helmet laws have argued t h a t  helmets may increase the  

inc idence  o f  i n j u r y ,  o r  reduce t he  r i d e r s  hear ing  and v i s i o n  

c a p a b i l i t i e s .  The l a t t e r  two issues have been mentioned as p o s s i b l e  

acc i den t  causal  f ac to r s .1 °  NHTSA has concluded f rom i t s  s t u d i e s  t h a t  

none o f  these f a c t o r s  can j u s t i f y  not us ing  helmets.  

Probably  t h e  most s t r i k i n g  eviidence t h a t  has been presented i s  a 

s imp le  cu rve  o f  n a t i o n a l  f a t a l i t i e s  per 10,000 r e g i s t e r e d  motorcyc les 

'Personal communication w i t h  Dr. Norman McSwain, P r o j e c t  D i r e c t o r ,  
Tulane U n i v e r s i t y ,  

l 0 A  Repor t  t o  the  Congress on t he  E f f ec t  o f  Motorcyc le  Helmet Use 
Law Repeal - - A  Case f o r  Helmet Use, NHTSA, DOT, Report  DOT-HS-805-312, 
Apr i  1 1980. 



that was derived from FHWA registration data and the FARS data of NHTSA 

representing a period of 22 years. The figure from NHTSA is reproduced 

here because of its strikingly graphical message. 

Figure 1 .  Motorcycle Fatalities Per 10,000 Motorcycles, 1958-1979 

The vertical ly shaded interval (Figure 1) is the period from 1966 

through 1969 during which helmet laws were enacted in 40 states. During 

the horizontal 1 y shaded interval from 1976-1979, the 1 aws were repealed 

or weakened in 27 states. 

3.7 T E X A S  

The University of Michigan Transportation Research Institute has 

maintained computer files of subsets of accidents in Texas for a number 

of years, Texas is one of the states that weakened its helmet law to 



a p p l y  o n l y  t o  r i d e r s  under 18 yea rs  o f  age. These f i l e s  p e r m i t  a  l ook  

a t  t h e  he lmet  usage i n  such a  s t a t e  u s i n g  r e c e n t  da ta  (1981) t h a t  

presumably r e p r e s e n t  a  s t a b l e  s i t u a t i o n  t h r e e  years  a f t e r  t h e  law was 

changed i n  1977. S ince  enforcement  o f  an a g e - s p e c i f i c  law i s  d i f f i c u l t ,  

t h e  r e p o r t e d  usage b y  young r i d e r s  i s  o f  p a r t i c u l a r  i n t e r e s t .  

The f i l e  wh ich  c o n s i s t s  o f  a 5% random sample o f  a1 l Texas 

a c c i d e n t s  c o n t a i  ns 698 m o t o r c y c l e  i nvolvements.  Among r i d e r s  o f  t hese  

m o t o r c y c l e s ,  he lmet  usage i n f o r m a t i  on i s  m i s s i n g  (unknown) on 21.5 

p e r c e n t .  However, i t  i s  m i s s i n g  on orr ly  6.7 p e r c e n t  o f  t h e  young (1-17 

years)  r i d e r s .  E x c l u d i n g  t h e  m i s s i r i g  da ta  cases, t h e  usage r a t e  among 

, t h e  1 - 1 7  year o l d  r i d e r s w a s  59.6 p e r c z e n t - - s l i g h t l y  over  h a l f .  Among 

t h e  18-25 year o l d  r i d e r s  t h e  r e p o r t e d  usage r a t e  was o n l y  33 .4  p e r c e n t ,  

whi l e  i t  was 44.8 p e r c e n t  among t h e  26  and o l d e r  group.  Thus, t h e  law 

d i d  n o t  e f f e c t i v e l y  encourage usage aniong the  t a r g e t  p o p u l a t i o n .  The 

t o t a l  usage r a t e  i s  s i m i l a r  t o  t h a t  i n  s t a t e s  w i t h  no requ i remen t .  

Usage d i f f e r e n c e s  i n  r u r a l  v e r s u s  u rban  and on roads o f  v a r i o u s  c l a s s e s  

were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  



4.0 MI CH l GAN MOTORCYCLE EXPERI ENCE 

4.1 MICHIGAN DATA 

The University of Michigan Transportation Research Institute 

(UMTRI) has mai ntained f i les of Michigan traf f ic accident data for many 

years. Prior to 1978, files consisted of all fatal accidents, all 

accidents involving large trucks, and a f i le of a random 5% sample of 
all accidents in the state. Since motorcycles constitute a minority 

group of vehicles, the sample files do not contain enough cases to give 

a representative picture of the motorcycle experience. 

Start i ng in 1978, several noteworthy changes took place. the basic 

accident reporting form was changed considerably. In addition, UMTRI 

beganmaintaining census files of all traffic accidents in 1978, The 

Michigan data used in this study, then, is of two groups which lead to 

two different but related analyses. Fatal accidents are readily 

available from both periods; hence one group of analyses will be based 

on a1 l fatal involvements from 1971 through 1982. The second group wi I 1  

be based on a1 l pol i ce-reported motorcycle involvements from 1978 

through 1982. Whi le the first group can be used to describe the 

characteristics of fatal accidents, only the second group may be used to 

examine fatality rates. The characteristics of the motorcycle accident 

experience in Michigan that are provided by each of these data sets are 

presented separately below. 

4.2 FATAL INVOLVEMENT DATA 

A "fatal involvement" in the context used here connotes a 

motorcycle in an accident in which at least one rider of the subject 

cycle was fatal ly injured. In the period from 1977 through 1982, there 

were 1,784 fatal motorcycle involvements . in Michigan. These 

involvements led to 1,852 fatalities among motorcycle riders. The 

number of fatalities per year is shown in Figure 2, Fatalities reach a 

peak in 1973 and 1974, and while they appear to be somewhat cyclical in 

nature, they have a generally decreasing trend which is shown by the 

dashed regression line in the figure. Although the reasons for the dips 

in 1976 and 1.979 are not known, the general features of the fatal i ty 



experience are similar to the history of registrations. Registrations 

for the same years is shown in Figure 3 . "  

Motorcycle Rider Fatalities 
in Michigan 1971 - 1982 

Year 

Figure 2. Hotorcycle Rider Fatal i ties in Michigan 1971-1982 

Motorcycle registrations rose rapidly in the later 1960s and early 

1970s--from 39,000 in 1964 to a peak of 300,000 in 1974. Since 1974 the 

registrations have gradually declined to 244,000 in 1981. The decline 

in registrations since 1974 may account for much of  the deciine in 

fatalities shown in Figure 2. 

The incidence of motorcycle fatalities varies strongly with season. 

Later it will be shown that this is true of all motorcycle involvements. 

While it may seem natural to seek the monthly distribution of 

llThe registration data are from "Hichigan Traffic Accident Facts," 
Michigan Department of State Police, 1969-1981, 



Figure 3. Motorcycle Registrations in Michigan 1971-1981 

Motorcycle Rgistrations 
in Michigan 1971 - 1981 

fatalities, aggregating the fatalities into only 12 groups masks much of 

the detail available. McDole used a three-week moving mean of the week 

of the year to report on fatal i ties that occurred in 1964 through 

1969.1' He found that the fatalities were much higher in the summer, 

with almost none i n  the winter months. They were above average from the 

19th to the 39th week. Even though smoothed by a moving mean, the week 

of the year presentation provides much more detail than ~ o u l d  be given 

by a simple monthly plot. 
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has been used f o r  smoothing. Th is  p a t t e r n  i s  ve ry  s i m i l a r  t o  t h e  one 

found by McDole. The h o r i z o n t a l  broken l i n e  represents  the  mean r a t e .  

The week1 y  f a t a l  i t y  count i s  above the  mean from the end o f  the  16th 

week (Apr i 1 22) through t h e  39th week (September 30) . Over 50 percent  

o f  the f a t a l i t i e s  occurred i n  the  twelve-week pe r i od  from May 21 t o  

August 20. Th i s  p a t t e r n  has been r e l a t i v e l y  s t a b l e  over the  twelve-year 

per iod .  To i l l u s t r a t e ,  F i gu re  5 shows t he  p r o p o r t i o n  o f  f a t a l i t i e s  

which occurred dur ing  the h igh- inc idence  "season" f o r  each o f  t he  years.  

The h igh- inc idence  season as used here r e f e r s  t o  the pe r i od  above the 

mean i n  F i gu re  4 ,  i .e., t h e  17th through 39 th  weeks i n c l u s i v e .  Except 

f o r  1973, which had 72.6 percen t  i n  the  "season," the p r o p o r t i o n s  f o r  

the o ther  years on ly  range by 4.3 percen t .  The small range i nd i ca tes  

the p a t t e r n  o f  F igure 4 i s  s t ab le ,  s ince  t h e  s lope  a t  each end o f  the 

season i s  h igh .  A smal l  change i n  t he  d u r a t i o n  o f  a  h igh- inc idence  

season would produce a  s u b s t a n t i a l  change i n  the  p r o p o r t i o n  shown i n  

F igure 5 .  

Fa ta l  i t  ies  a re  shown by hour o f  day i n  F i gure 6. I t i s  convenient  

t o  consider the  hour l y  da ta  i n  th ree-hour  b locks .  The d i s t r i b u t i o n  

across the  e i g h t  b locks o f  t h ree  hours each i s  g iven  i n  Table 1 f o r  each 

year. Most o f  the f a t a l i t i e s  occur from 1500 hours t o  0259, and a re  low 

from 0300 u n t i l  noon. There a re  sorne minor changes across t he  years,  

bu t  gene ra l l y  the g rea tes t  change i s  an increase i n  f a t a l i t i e s  i n  the  

hours between 2100 and 0259. Before 1976, 32 percent  occurred i n  t h i s  

per iod,  whi l e  4 1  percent  occur red  i n  t he  same pe r i od  from 1976 through 

1982. 

The c o l l i s i o n  c o n f i g u r a t i o n  o f  the  f a t a l  acc iden ts  has changed over 

the years. The g rea tes t  change has been i n  the  p r o p o r t i o n  which a re  

s i ng le - veh i c l e  involvements. Th i s  p r o p o r t i o n ,  shown i n  Table  2, has 

increased through the  years,  w i t h  a s l  i g h t  decrease s ince  1980. The 

m u l t i - v e h i c l e  impacts a re  about equa l l y  d i v i d e d  between head-on (15.5 

percent)  and angle impacts (16.8 percent )  . Another 15.8 percen t  were 

u n c l a s s i f i a b l e  two-vehic le  c o l l i s i o n s .  

Averaged over the twelve-year per iod ,  t he  "o ther "  v e h i c l e  i n  two- 

v e h i c l e  f a t a l  motorcyc le  acc iden ts  was most o f  ten  a  passenger ca r  (67.6% 

of the t ime) , next  most o f  t en  a  t r u c k  (26.3% of the  time) . A 1  though 



Motorcycle Rider Fatalities in Michigan 
by Week of Year 1971 - 1982 
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Figure 4. Motorcyc le Rider F a t a l i t i e s  i n  Michigan by Week 

o f  Year 1971-1982 

c y c l i s t s  o f t e n  r i d e  together ,  only  3.8% o f  the "other veh ic les"  were 

a l so  motorcycles. A small p ropo r t i on  o f  two-vehic le c o l l i s i o n s  d i d  no t  

i d e n t i f y  the other  v e h i c l e  (2.4%). 

O f  the accident  a t t r i b u t e s  which have been examined, the one which 

e x h i b i t s  the g rea tes t  change du r ing  the twelve-year period--other than 

the decrease i n  f a t a l i t i e s  shown i n  F igure  2 - - i s  the age o f  the d r i v e r .  

The mean age o f  the d r  i ver i ncreased (w i t h  some f 1 uc t u a t  i on) from a  1 ow 

o f  24.2 years i n  1971 t o  a  h igh  o f  29.3 years i n  1981. Whi le a  change 

i n  the average age o f  f i v e  years may no t  seem great ,  such a change 

suggests a  pronounced s h i f t  i n  the d i s t r i b u t i o n  o f  ages. The d r i v e r s  o f  

f a t a l  veh ic les  are grouped i n t o  three age ca tegor ies  i n  F igure  7, and 

the d i s t r i b u t i o n s  among the three groups i s  shown f o r  each year. The 

propor t ions  t h a t  were i n  both 1-17 and 18-25 year groups decreased over 



Proportion of Fatalities in High Incidence Season 

I Year 

Figure 5 .  Proportion of Fatalities i n  High Incidence Season 

the twelve years. Conversely, those over 26 years of age consti tute an 

increasing proportion of the drivers. 

The decreasing motorcycle registrations shown in Figure 3, together 
with the reduction in fatalities and the increase in drivers age 

(Figures 2 and 7 )  , suggest the inference that fewer motorcycles are 

being purchased, particularly by young people, and that the cycling 

population is stabilizing to a more fixed, aging group. It would be 

inappropriate, however, to assume tihat these trends can provide the 

basis of reliable predictions into the future. 

Hotorcycles involved in accidents in which a cyclist was killed 

were nearly always driven by a male. Females drove only 2.4 percent of 

ihe fatally-involved vehicles over the twelve-year period. The average 



Figure 6. Michigan Motorcycle Fatalities by Hour of Day 1971-1982 

Michigan Motorcycle Fatalities 
by Hour of Day 

1971 - 1982 

number of female drivers was less than four per year, so small that 

year-to-year fluctuations in the proportions are meaningless. 
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4 . 3  ALL H l CH l GAN HOTORCY CLE I NVOLVEMENTS, 1978- 1982 

I I I I i 
5 10 15 20 25 

The Transportation Research Institute has maintained files of all 

accidents in the state (Census files) since 1978. These files allow 

examination of all motorcycle involvements in accidents, not just 

fatals. They also allow comparisons of fatal with non-fatal 

involvements, i.e., fatality rates, which are not possible using only 

the fatal files of 1977-1977 data. This section is devoted to 

examination of  the characteristics of all motorcycle involvements using 

the accident exptr ience from 1978 through 1982. 

Hour 



Table 1 
Distribution of Motorcycle Fatalities by Time of Day 

Percentage of Fatalities by Time Block 
Hour 

Total 1 17.2 1 

Table 2 
Single-Vehicle Impacts of Motorcycles 

Aggregate 
of  12 years 

Year 
Percent of Fatal Impacts 
Which are Single Vehicle 



F igu re  7 .  Age D i s t r i b u t i o n  o f  D r i v e r s  by Year 
Fa ta l  lnvolvements 

Age Distribution of Drivers by Year 
Fatal lnvolvements 

70 - 

lnvolvements by year a re  shown i n  Table 3. The general  15 pe rcen t  

decrease from 1978 t o  1982 i s  s im i  l a r  t o  the  drop i n  f a t a l  i t i e s  shown i n  

F i g u r e  2 and Tab le  2 ,  except the f a t a l i t i e s  show a g rea te r  drop over t h e  

same p e r i o d  (33 pe rcen t ) ,  and the  involvements do n o t  show the  

pronounced d i p s  t h a t  f a t a l i t i e s  had i n  1979 and 1982. The r e l a t i o n  

between involvements and f a t a l i t i e s  i s  shown as t he  f a t a l i t y  r a t e  ( i n  

f a t a l i t i e s  per  100 invo lvements) .  For reasons which a re  n o t  y e t  

apparent,  the  r a t e s  were s u b s t a n t i a l l y  lower i n  1979 and 1982 than i n  

ad jacen t  years . 

60 - 

The f a t a l i t y  r a t e s  are h igh .  For comparison, and t o  h e l p  p l ace  t he  

f i g u r e s  i n  perspec t i ve ,  the  r a t e  f o r  occupants o f  passenger ca rs  i n  

M ich igan  i n  1981 was 0.241 f a t a l i t i e s  per 100 passenger car  
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Table 3 
Motorcycle Involvements and Fatality Rates in Michigan, 1978-1982 

involvements. Thus the likelihood of fatality given a reported accident 

is nearly ten times as great for motorcycle riders as for passenger car 

occupants. 

involvements 

Fatal i ties 

Fatal i t y  Rate 
(Fatalities/lOO Inv.) 

In the discussion of the seasonal occurrence of fatalities over the 

period from 1971-1982, the week-of-year was used rather than months to 

show more detail in the seasonal pattern. Seasonal variations in all 

motorcycle involvements are shown in Figure 8 using the same technique. 

The distribution of fatalities for 1978-1982 is also shown for 

comparison. The latter pattern is very similar to that of involvements 

except the slopes at the beginning and end of the motorcycle season are 

even greater, with only one fatal involvement before the 11th week and 

only two after the 46th week. 

The distribution of involvements by day of week is given in Table 

4. One-third of the motorcycle involvements occurred on weekends, while 

49.5 percent occurred from Friday through Sunday. With a uniform 

distribution we would expect 14.3 percent per day, with 42.9 percent on 

Fridays through Sundays. The fatality rate (fatal involvements per 100 

involvements), is also higher on weekends. 

Figure 9 shows the accident involvement by hour of day. Similar to 

the pattern for fatalities shown in Figure 6, the involvements are low 

from 0300 to noon, with a gradual rise from 1000 to about 1700. Whereas 

fatalities remain high from 1800 to 0300, involvements have a definite 

peak at 1700 hours then drop during the remainder of the night. 

Total 

33,401 

696 

2 -08 

Year 

1978 

7126 

169 

2.37 

1980 

6681 

144 

2.16 

1979 

7180 

124 

1.73 

1981 

6373 

146 

2-29 

1982 

6041 

113 

1.87 



Motorcycle Accidents h Michigan 
in 1978 - 1982 by Week of Year 
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Figure 8. Motorcycle Accidents in Michigan in 1978-1982 by Week o f  Year 

Table 4 
Motorcyc 1 e 1 nvo lvements by Day of Week, 1978- 1982 

Day 

Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 

Number of 
Involvements 

5 156 
4074 
4047 
4219 
451 6 
5456 
5933 

Percent 

15.4 
12.2 
12.1 
12.6 
1 3  $ 5  
16.3 
17.8 

Fatal Involvement 
Rate (per 100 I nv,) 

2.17 
1 .91 
1.61 
1.78 
1.95 
2.03 
2.41 



Comparison o f  the two curves i nd i ca tes  tha t  late-night/early-morning 

acc idents  a re  more dangerous than mid-day involvements. The r a t i o  of 

f a t a l  involvements per 100  involvement;^ i s  1.82 i n  the per iod  from 

0500-1100 hours, wh i l e  the corresponding r a t e  between 2000 and 0300 

hours i s  2.98--1.6 times as great  as t he  former. 

M i & i  Motorcycle In\roivements 
by Hour of Day 

1978 - 1982 
15 1 

F igu re  9. Michigan Motorcyc le Involvements by  Hour of  Day 
1978- 1982 

McDole found t h a t  the motorcyc le f a t a l i t i e s  i n  1964-1969 occurred 

predominant ly  i n  the  populous counties#--Wayne, Oakland, Macomb, Genesee, 

and Kent. Not s u r p r i s i n g l y ,  the  same i s  t r u e  today and has no t  changed 

apprec iab ly  through the years. 

The p r o p o r t i o n  o f  the  involvement.^ and o f  t he  f a t a l  involvements 

which occurred i n  each o f  the  f i v e  count ies w i t h  the g rea tes t  numbers i s  

l i s t e d  i n  Table 5. 



Tab le  5 
Propor t  i o n  o f  l nvolvements i n  t h e  F i v e  H ighes t  Counties, 1978-1982 

The f i v e  t o p  coun t ies  i n  involvements a re  a l s o  the t op  f i v e  i n  

f a t a l  acc iden ts ,  a l though Genesee would be t h i r d  i n  f a t a l s ,  Wayne 

County has more involvements and f a t a l s  than t he  nex t  two coun t i es  

together ,  approx imate ly  one-s ix th  o f  the e n t i r e  s t a t e  exper ience. 

County 

Wayne 
Oak 1 and 
Kent 
Macomb 
Genesee 

Motorcyc le  acc idents  i n  Mich igan occur w i t h  n e a r l y  equal f requency 

i n  r u r a l L 3  and urban areas, as shown i n  Table  6. L i t t l e  change i n  t he  

d i s t r i b u t i o n  i s  e x h i b i t e d  over t h e  f i ve - yea r  pe r i od .  The r e l a t i v e  r a t e s  

o f  f a t a l  involvements a re  presented i n  Table  7 ,  w i t h  r u r a l  involvements 

1.6 t imes as 1 i k e l y  t o  be f a t a l .  

The d i s t r i b u t i o n s  over the  t ype  o f  road, and l o c a t i o n  r e l a t i v e  t o  

the road, a re  n o t  nea r l y  so un i fo rm as i s  u rban i za t i on .  T a b l e 8  

ind ica tes  t h a t  97 percent  o f  t he  involvements a r e  on non - l im i t ed  access 

roads, w i t h  over 75 percent  o c c u r r i n g  on such roadways. Only 2.9 

percent  were on l i m i t e d  access highways. Over t he  aggregate o f  bo th  

types o f  roads, 77.6 percent  were on the  roadways, w h i l e  22 percen t  were 

o f f - r oad  acc iden ts .  The p r o p o r t i o n  which occur red  on l i m i t e d  access 

roads d i d  increase over t he  f i v e  years ,  from 2.0 percent  i n  1978 t o  3.6 

percent  i n  1 9 8 2 - - s t i l l  a  smal l  f r a c t i o n .  Acc idents  on l i m i t e d  access 

highways were more ser ious,  however. Tab1 e 8 a1 so g ives  t he  f a t a l  

involvement r a t e  ( f a t a l  involvements per 100 invo lvements) ,  w i t h  a r a t e  

on l imi ted-access roads over t w i c e  as g r e a t  as on o the r  roads. 

Per cen t  o f  
Involvements 

16.4 
8.2 
6 . 3  
5 6 
5 * o  

13The rura.1 c l  ass i  f  i c a t  i o n  used here i s  t h e  same as used by the  
Michigan S t a t e  Pol ice :  Rural  l o ca les  ar.e those i n  townships or  
j u r i s d i c t i o n s  w i t h  a popu la t i on  o f  l e ss  than 2500. 

Percent o f  Fa ta l  
Involvements 

16.8 
8.6 
5 4 
4.2 
5 . 8  



Table 6 
l nvolvements by Urbanization of Local i ty and Year, 1978-1982 

Table 7 
Fatal i ty Rate by  Urbanization, 1978-1982 

Rural 

Total Involvements 
N 
% 

Fatal lnvolvements 
N 
% 

Fatal Involvement Rate 
(Fatal Involvements/ 
100 I nvolvements) 

Urban 

_i 

Apparent 1 y motorcycle accidents (and perhaps motorcyc 1 e riding) are 

local phenomena, and this, as well as the high relative safety of 

limited access roads, may account for the small number of accidents 

there. The major i ty of involvements (69.4%) occurred on county roads, 

city streets, connectors, service drives, or unknown classes of roads-- 



Table 8 
Accident Location, 1978-1982 

primarily local in nature. Another 3.2 percent were on business routes 

(including Interstates, U.S., or M-routes)--again generally local. Only 

27.4 percent were on interstate, U.S., or M-routes routes with only 10 

percent on federally designated highways. 

Table 9 gives the distribution of driver ages in the same three 

categories used in the previous section for each of five years. Again 

the ages of drivers has gradually increased. The proportions 

represented in both the 1-17 and 18-26 year old groups have decreased. 

Only the over 26 year group has increased. 

Fatal 
Involvement 

Rate 

.!A5 

1.60 
3.20 

4.09 

2.78 
5.97 

Loca t ion 

Non-Limited Access Road 

On Roadway 
Off Roadway 

Limited Access Road 

On Roadway 
Off Roadway . 

The distribution of driver ages for all five years along with the 

fatality rate by age of driver are given in Table 10. It is interesting 

that the fatality rate is higher for the older group of drivers, This 

may not be so much a result of relative experience or maturity, but a 

consequence of the type and location of their driving. Other 

information that has been presented suggest that night-time driving, and 

high speed rural roads are also implicated in high fatality rates. 

Female drivers represent only 3.3 percent of those involved in 

accidents, and only 2.7 percent of the drivers in fatal involvements. 

However, the number of female drivers in fatals is so low (18 in five 

years) that the 1 atter proport ion may have 1 i ttle stab; 1 i ty. 

Number of 
Involvements 

32,424 

25 9 329 
7095 

z.z 
575 
402 

Percent 

97.1 

75.8 
21.2 

2,9 

1.7 
1,2 



Table 9 
Age of  Motorcycle Drivers Involved in Accidents 

I I Year I 
Dr iver Age IgjB 
1-17 Years 

N 
% 

18-25 Years 
N 
% 

26 or Older 
N 
% 

Table 10 
Accident and Fatal Involvement Rate by Age 

1978- 1982 

I Or i ver Age 
- - -- 1 1-15 r 18-25 1 26 or Older 

Involvements 
N 
% 

Fatality Rate 
(Fatal i ties/100 Inv.) 

Total 

-- 

$:An additional 1082 drivers were of unspecified age. 





5.0 MOTORCYCLE DATA I N  THE NATIONAL ACCIDENT SAMPLING SYSTEM 

5.1 NATIONAL ACCIDENT SAMPLING SYSTEM 

The Nat iona l  Accident Sampl ing  System (NASS) i s  a  l a rge  acc ident  

i n v e s t i g a t i o n  program conducted by t he  Nat iona l  Center f o r  S t a t i s t i c s  

and Analys is  (NCSA) o f  the  Na.tiona1 Highway T r a f f i c  Safety 

Adm in i s t r a t i on  (NHTSA) . The program i s  s t a f f e d  by 50 teams of teams of  

acc ident  i n v e s t i g a t o r s  across the  U.S. c o l l e c t i n g  data f o r  a  sample of 

acc idents  i n  geographic reg ions se lec ted  t o  p rov i de  a  t r u l y  n a t i o n a l l y  

r ep resen ta t i ve  body o f  acc ident  data.  Th i s  i s  the f i r s t  t r u l y  na t iona l  

data t h a t  t r a f f i c  sa fe t y  researchers  have had ava i l ab l e .  Case 

in fo rmat ion  has been c o l l e c t e d  by t r a i n e d  i n v e s t i g a t o r s  us ing  r igo rous  

p ro toco l s  so t h a t  the data a re  un i f o rm  and r e l a t i v e l y  f r e e  o f  

i n ves t i ga to r  d i f f e r e n c e s  or  b iases.  The da ta  a l s o  con ta i n  much more 

d e t a i l  and i n f o rma t i on  than are p rov ided  by most p o l i c e  i nves t i ga t i ons .  

Of p a r t i c u l a r  va lue  t o  t h i s  study i s  t he  d e t a i l e d  i n j u r y  

in fo rmat ion  c o l l e c t e d  and documented us ing  the Occupant I n j u r y  

C l a s s i f i c a t i o n  (OIC) l 4  and the Abbreviated l n j u r y  Scale (AIS)15. These 

i n j u r y  data a re  supplemented by i n f o rma t i on  on the  number o f  days i n  the 

hosp i t a l  and the  number o f  work days l o s t  as a  r e s u l t  o f  i n j u r y .  These 

l a s t  two items p rov i de  use fu l  measures o f  the  cos t  o f  the acc ident .  

Since t he  da ta  were c o l l e c t e d  i n  a  number o f  s t a tes  w i t h  d i f f e r i n g  

laws regard ing  helmet usage--from Mich igan w i t h  a  mandatory use law t o  

C a l i f o r n i a  w i t h  no s t a t u t o r y  requirement--motorcycle r i d e r s  w i t h  and 

w i thou t  helmets a r e  represented. Thus the  da ta  may be used t o  compare 

the consequences t o  helmeted and non-helmeted r i d e r s ;  bo th  i n  regard t o  

the leng th  o f  h o s p i t a l i z a t i o n  and t ime o f f  work, and the type o f  i n j u r y  

rece ived by bo th  groups o f  r i d e r s .  The sampling procedure used i n  the 

"Marsh, J. C.  "Vehic le  Occupant l n j u r y  C l a s s i f i c a t i o n , "  H i t  Lab 
Reports, Vol .  4 ,  No. 1 ,  Highway Safety  Research I n s t i t u t e ,  1973. 

lSThe  Abbreviated l n j u r y  Scale (AIS) - 1980 Revision, American 
Assoc ia t ion o f  Automotive Medicine, 1980. 



program is complex, with the result that many sampling fractions are 

encountered. In order to expand the data to provide nationally 

representative estimates, each case must be weighted by the appropriate 

factor which is included in the data file. After weighting, very large 

numbers of cases result, much larger than the actual number of 

observations or cases investigated. However, the weighted data does 

provide valid estimates of the distribution of characteristics across 

the nation. Consequently, only proportions will be presented here. 

Both 1980 and 1981 NASS data were used for this study, whi le 1979 

data are available, they were not used because the data format differs 

from the latter two years and presents difficulties in integrating the 

data sets. The 1980 and 1981 data contain information on 796 riders of 

765 motorcycles. Injury information is provided on 2889distinct 

lesions or injuries to these occupants, It is also worth noting that 

none of the occupants were free of injury, although many sustained only 

minor injuries. 

The use of the NASS data which i s  reported here is divided into 

four subject areas. These are ( 1 )  fatality rate by helmet usage, (2) 

alcohol involvement by the driver as it relates to helmet usage, (3) 

accident cost in terms of hospital stay and work lost, and (4 )  the 

incidence of head, face and neck injury (and their severities) by helmet 

usage. 

Fatality is one level of the "treatment/mortality" variable coded 

for each person identified in the NASS data. Rather than look at the 

fatality rate alone, it is illuminating to tabulate all levels of injury 

provided by this variable. The distributions for both helmet-use 

categories are given in Table 1 1 .  Fatalities are much less likely among 

the helmeted riders--this is the most striking inference to be drawn. 

Helmets apparently reduce the likelihood of fatality by 84 percent. It 

should also be noted that the injuries requiring hospital admissions are 

also reduced significantly. Conversely, helmet wearers are more likely 

to be treated and released, or to uti 1 ize other treatment (either first 

aid or to seek a physician or clinic) or to require no treatment. Seven 



percent  o f  the  unhelmeted and f ou r  pe8rcent  o f  the helmeted r i d e r s  were 

coded as "outcome unknown." The p r o p o r t i o n s  shown i n  Tab le  1 1  a re  based 

on o n l y  t he  v a l i d  responses; t he  unknowns have been excluded. 

Table  1 1  
F a t a l i t y  and Treatment 

NASS 1980-81 Motorcyc 1 e  Riders 

5.3 ALCOHOL INVOLVEMENT 

Usage o f  a l coho l  by t he  motorcyci le d r i v e r  was repo r t ed  f o r  23.2% o f  

those r i d i n g  w i t h o u t  helmets, b u t  o n l y  f o r  6.3 percent  f o r  those wearing 

helmets. The da ta  have no t  been p a r t i t i o n e d  accord ing  t o  the loca l  

s t a t u t o r y  requirements f o r  each d r i v e r ,  b u t  regard less o f  whether the 

i n d i v i d u a l  had f r e e  cho ice  o r  was sub jec t  t o  sanc t ions ,  the re  i s  a 

s t r ong  a s s o c i a t i o n  between t he  use of a l coho l  and non-use o f  helmets. 

5.4 LENGTH OF HOSPITAL STAY AND WORK LOST 

F igu re  10 g ives  t he  cumu la t i ve  d i s t r i b u t i o n  o f  t h e  length o f  

h o s p i t a l  s t ay  i n  days f o r  helmeted and unhelmeted r i d e r s ,  E ighty  

percent  o f  t he  r i d e r s ,  bo th  helmeted and unhelmeted, were h o s p i t a l i z e d  

f o r  l ess  than f i v e  days. The curve  f o r  helmeted r i d e r s  i s  higher f o r  



a l l  per iods greater  than e i g h t  days, i n d i c a t i n g  t h a t  any g iven 

p ropo r t i on  o f  the r i d e r s  above 88 percent had shor.ter s tay i f  they were 

helmeted, The d i f f e rences  between the curves are  not  g rea t ,  however, 

except f o r  long stays (between about 20 days and 3 1  which was the 

maximum t h a t  cou ld  be documented by the p ro toco l )  and 0-2 days. Whi l e  

65.8 percent o f  the non-helmeted r iders  were no t  hospi t a l  i zed (0 days) , 
7 2 . 5  percent o f  those us ing helmets were no t .  Th is  d i f f e r e n c e  becomes 

more s t r i k i n g  when we r e a l i z e  t h a t  8.6 percent of the  non-helmeted 

d r i v e r s  were no t  admitted because they were e a r l y  f a t a l  i t i e s  ( w i t h i n  two 

days) w h i l e  on ly  1.4 percent o f  the helmeted r i d e r s  were i n  t h i s  

category. 

Hospital Stay in Days 
Cumulative Distribution 
NASS 1980 -1981 Data 

60 I I I I I I 1 
0 5 10 15 20 25 30 35 

Days in Hospitai 

Legend 
A no helmet 

X hehehd 
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Figure 10. Hospi ta l  Stay i n  Days, Cumulative D i s t r i b u t i o n ,  
NASS 1980-81 Data 

Figure 1 1  g ives the d i s t r i b u t i o n  o f  work days l o s t .  Here, 31 days 

represents 3 1  or  more. The d i s t r i b u t i o n s  f o r  work l o s t  a re  q u i t e  



d i f f e r e n t .  Whi le 60 percen t  o f  t h e  herlmeted r i d e r s  l o s t  no more than 

one day, the  same p r o p o r t i o n  o f  t h e  unhelmeted l o s t  up t o  n i n e  days. 

The d i f f e r e n c e  between t he  va lues  a t  3 1  days and 100 pe rcen t  i s  t he  

p r o p o r t i o n  i n  each group t h a t  were f a t a l s ,  10.3 pe rcen t  w i t h  no helmet 

and 1.5 percen t  us ing  helmets. The reason these l a t t e r  two f i g u r e s  

d i f f e r  f rom those g i ven  f o r  f a t a l s  i n  Table  1 1  i s  t h a t  t h e  cases w i t h  

m i ss i ng  da ta  on h o s p i t a l  s t ay  and work l o s t  have been o m i t t e d  from the  

d e r i v a t i o n s  o f  F i gu re  10. A l though non-helmeted r i d e r s  l o s t  more work 

t ime  and 'had longer h o s p i t a l  s t ays ,  a l l  moto rcyc le  a c c i d e n t  v i c t i m s  have 

h igher  cos t s  from these f a c t o r s  than do passenger ca r  occupants.  For 

comparison, among t he  passenger ca r  occupants i n  t h e  1981 NASS data ,  

a f t e r  we igh t i ng  f o r  n a t i o n a l  r e p r e s e n t a t i o n ,  98.2 percen t  had less  than 

one day i n  the  h o s p i t a l  and 92 percen t  l o s t  l ess  than one day o f  work. 

Cumulative Distribution of Work Days Lost 
NASS 1980 - 1981 Data 

100 1 

90 - 

Legend 
A no hrlmrt 

Days Work Lost I 
F i gu re  11. Cumulat ive D i s t r i b u t i o n  o f  Work Days Los t  

NASS 1980-181 Data 



Table 12 presents a summary of the costs in terms of days in 

hospital.and work lost. 

Table 12 
Summary of Days in Hospital and Work Lost 

5.5 HEAD, NECK, AND F A C E  INJURIES 

Days in Hospital 

No Hospital Stay 

No Hospital Stay 
excluding fatals 

Less Than 7 Days 

Workinq Days Lost 

No Days Lost 

Less Than 7 Days Lost 

Less Than 14 Days Lost 

The injury information provided by the NASS permits a comparison of 

head, neck, and face injuries, and the severity of these injuries. 

Protection of the head, o f  course, i s  the principal role of the helmet. 

Neck injuries have been included here because some have claimed helmets 

may actually produce neck injury. The face has been included because 

most helmets, particularly those with full face coverage, provide 

considerable protection of the  face. While facial injuries are seldom 

life threatening, they can be very disfiguring and costly and may result 

in severe emotional trauma. 

Table 13 gives the relative frequency of severe to non-survivable 

injuries (AiSs3-6) tomotorcycle riders in the 1980-1981 NASS. The 

No Helmet Used 

65.9% 

58 - 7% 
87.1% 

37.5% 

53.4% 

68.4% 

- 
Helmet Used 

72.5% 

72.3% 

84.2% 

55 3% 

71  .7% 

77.6% 



proportions given are based on individual injury counts. Thus if 

individual riders had several severe injuries (up to six injuries are 

documented), the distributions of a1 1 of them across all riders are 

shown in the table. 

Table 13 
Severe to Non-surv i vab l e I nj ur i es , A I S=3-6 

The incidence of serious head injuries was reduced 40 percent among 

helmet users. Serious neck injury was reduced even more, but was of 

very low incidence among either group of riders. Serious face injuries 

were more frequent than neck injury among the non-helmeted riders, but 

were nearly eliminated (to less than one percent) by helmets. With the 

reduction of head, neck, and face injury, injuries to other body regions 

by necessity became a greater proportion of the total. 

Body Region Injured 

Head-Sku1 I 

Neck 

Face 

Other 

Total 
(a1 l regions) 

The proportions given in Table 13 are based on counts of injuries, 

not of riders. Even though a rider may have had a severe injury to the 

head, for example, it may not have beben that rider's only severe injury 

or even the most severe injury received. The body region receiving the 

most severe injury to the rider, regardless of its severity, is listed 

in Table 14. Here the reduction of head injury as the most threatening 

injury is even greater, 65 percent. While neck injury incidence were 

not reduced greatly by helmets, they wtere seldom the most severe injury 

No Helmet 

28.0% 

1.9% 

10.3% 

59.8% 

100.0% 

Helmet 

1 7 :o% 

0.2% 

0.9% 

81 .9% 

100.0% 



t o  r i d e r s  o f  e i t h e r  group. Fac ia l  i n j u r i e s ,  as the  most severe 

received, were reduced by 41 percen t .  

Table  14 
Body Region o f  Most Severe I n j u r y  t o  Occupant 

NASS 1980- 198 1 

- 
Body Region 

Head-Skull 

Neck 

Face 

Other 

To ta l  

Percent o f  Occupants 

No Helmet 

1 9 3 %  

0.9% 

11.7% 

67.95; 

100.0% 

Helmet 

6.9% 

0.7% 

6.9% 

85.5% 

100 .O% 


