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I n troduct ion  

Th i s  paper des cri bes a sarnp l e  o f  9 3  acc i dents i nvol v i n g  96 fata l l y i nj u red 
two-whee l ed motor veh i c l e* us ers . 9 2  of these  fa ta l  ri de rs t were known 
to be wear i ng  a crash he l met at the ti me of the a cc i de n t .  A l though medi ca l 
i n forma t i o n  i s  co l l ec ted for a l l casual t i e s , on ly  the i njur i es s us ta i ned by 
the fatal ri ders are des c r i bed i n  th i s  paper. 

The acci den ts were i nves ti ga ted as part of  an ongo i ng s tudy .  The samp l e  
represents 6 5 %  o f  a l l  fata l TWMV acc idents th a t  have occur red i n  o u r  s tudy 
area s i n ce the proj ect began i n  1 9 7 7 .  

The acc i dents are ty pi ca l l y fo l l owed up wi th i n 7 days o f  th e i r  o ccurrence,  
the i n vo l ved veh i c l e s  i n s pected and the acci dent scene v i s i te d .  Further 
data i s  co l l ected  from pol i ce fi l es and when avai l ab l e ,  the crash he lme t  
i s  exami ne d .  A copy o f  the pos t  martern report i s  obta i ned a n d  add i t i onal  
medi ca l  i n forma t i on i s  col l ected from i n teri m medi cal  servi ces used . 

I n  orde r to e s tab l i s h that there was no apparent s e l e cti on b i a s  we compared 
our samp l e  w i th the l a tes t pub l i shed acci dent f i gures for Great B ri ta i n .  
These were for 1 9 7 7 ,  when 1 , 1 82 TWMV users d ied  as a resu l t of road  traffi c 
acc i dents . ( re f  1 ) .  I n  n at iona l  s tati s t i cs , a road acc i dent i s  de fi ned as 
fatal i f  death occurs w i th i n  30 days of the acci de n t .  There was on ly  one 
user i n  our sarnpl e who d ied  outs i de th i s  peri o d .  

So , the 9 3  acc i dents i n vesti gated were compared wi th n a t i o n a l  fi g ures by 
acci dent env i ronmen t ,  age and sex of r i de r ,  and whether the r i der  was a 
dri ver or  passenge r .  There was n o  d i fference between the two g roups i n  the 
d i s tri but ion  of these vari ab l es at the 5% l evel of confi dence .  

* The abbrev i at i on " TWMV " w i  1 1  hen ceforth be used for " two-whee l ed motor 
vehi c l e " . 
tThe term ' ri de r '  refe rs to both the dri ver and the passenger o f  the TWMV . 
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The Samp l e  

58  acci dents occu rred i n  urban are as ,  defi ned by a s peed 
l imi t not greater than 40 mph . The road surface was reported dry for 58 
acc i dents and wet on 29 occa s i ons . There were 47  acci dents duri ng dayl i ght  
hours . Street l amps were present  a nd l i t  i n  3 3  o f  the 43 acci dents wh i ch 
occurred a t  n i gh t .  A fu l l  b reakdown o f  these feature s  i s  g i ven i n  Tab l e  1 .  

Tab l e  1 : Sample and Nat iona l  Di s tri but ions of Acci dent Envi ronment 

Sampl e 
D i s tr i b u t i o n  

National 
Di s tri but ion  ( ref 2 )  

Are a  Type 

Urban areas ( s peed l i mi t � 40 mph )  

Rura l a reas ( s peed l i m i t  >40 mph ) 

Not known 

Road Surface 

Dry 

Wet 

Snow and/or i ce 

Not k nown 

Street L i  ghti  ng 

Dayl i ght 

Street l amps , a l l  l i t  

Street l amps , part- l i t  

Street l amps , unl i t  

No s treet 1 amps 

Not known 

N % 

5 8  ( 62 )  

33 ( 35 )  

2 ( 2 )  

5 8  ( 6 2 ) 

29 ( 3 1  ) 

3 ( 3 ) 

3 ( 3 ) 

47  ( 5 1 ) 

3 3  ( 35 )  

3 ( 3 )  

l ( l ) 

6 ( 6 )  

3 ( 3 )  

N % 

6 7 0  ( 5 9 )  

4 6 0  ( 4 1 )  

1 ( 0 )  

794 ( 70 )  

32 7 ( 29 )  

1 0  ( 0 )  

6 1 0  ( 54 )  

36 2 ( 32 )  

6 ( 0 )  

1 52 ( 1 3 )  

1 ( 0 )  

The type o f  TWMV ava i l ab l e  to the u sers i s  pa rti a l ly contro l l ed by l eg i s l a t i o� 
I n  Great Bri ta i n  ri ders who do not ho l d  a ful l  TWMV l i cence a re not a l l owed 
to r i de a rnach i ne above 2 50 c . c . , and  s i nce 1 9 7 2 ,  1 6  year ol ds have been 
restri cted to mopeds* . The re were 1 3  mopeds i n  o u r  s ampl e ,  and one 200 c . c .  
motor- scoote r .  The eng i ne s i ze breakdown for the motorcyc les  i s  g i ven i n  
Tab l e  2 .  

* I n  August 1 9 77 the moped was redefi ned from a TWMV ' not  over 5 0  c . c .  
equ i pped wi th peda l s '  to a TWMV ' not  over 50 c . c .  w i th a maxi mum des i gn speed 
of 30 mph and  a kerb we i ght not exceed i ng 250 kg ' .  
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Tab l e  2 Eng i ne Si ze of  Motorcyc les  i n  C ub i c  Cen t i me ters ( c . c . ) 

-= 1 00 c . c . 5 

1 00 - 250 c . c .  49 

251  - 500 c . c .  7 

=- 500 c . c .  1 8  

As far as the authors are aware there i s  no nati onal  data currentl y 
ava i l ab l e  on TWMV usage rates by engi ne s i ze .  

The Acc i den t  

A .  There were 3 5  s i ng l e  veh i c l e  acci den ts . I n  1 5  of these cases . the dri ver  
dropped h i s  mach i ne i n  the roa d .  O n  a nother 1 7  occas i on s  the u pri gh t 
TWMV , w i th the user( s )  s ti l l  as tri de h i t the kerb befo re compl e te l oss of 
con trol occurred . I n  3 acci dents , l os s  o f  control  res u l ted from co l l i s i on 
w i th a pedestri a n .  I n  2 of these cases , the pedestri a n  was a l so k i l l e d .  

24 fata l l y  i nj ured ri ders i n  th i s  acc i dent  group h i t off-ro ad objects . 
At th e t i me of th i s  i mpact 1 2  ri ders were s ti l l  on the i r  TWMV , 7 ri ders were 
no l onger w i th the i r  veh i c l e ,  and i t  was not ascerta i ne d  for 5 ri ders . 

B .  There were 58 mul ti - veh i cl e  acci den ts . I n  52  cases o n l y  1 other veh i c l e  
was i nvo l ved , th i s  i ncl udes 7 acci de n ts where i t  on ly  s truck the nJMV ri der .  
5 acci den ts i nvo l ved 2 other veh i c l es , and i n  l acci den t there were 
3 o ther veh i c l e s .  Tabl e 3 shows the type of the fi rs t o ther veh i cl e  h i t 
by the TWMV . 

Tab l e  3 : Type of  F i rs t  Other Veh i c l e  H i t  by TWMV 

C n r  o r  car deri va t i ve 31  

He a vy goods veh i c le 8 

L i gh t  van 5 

TWMV 3 
Publ i c  servi ce veh i c l e  2 

Peda 1 cycl e 2 

Among th i s  g roup of 5 1  acci dents there were 2 3  h ead-on col l i s i on s ,  1 0  
accidents where the TWMV went i n to the s i de of the oth e r  vehi cl e and 6 
where i t  h i t  the rear of another veh i cl e .  The acci dent confi gurat i on i s  
g i ven i n  Tab l e  4 .  
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Tab l e  4 Po i n t  o f  Impact for the TWMV w i th the l s t  O ther  Vehi c l e  

t1[ ]  
„ � 

[ DU  

23 

7 

6 

5 

4 

4 

2 

Key 

__ .., ... TWMV 

ar :J)Ij Other vehi c l e  

Th i s  means that 4 1 ': ' o f  our fatal  acci dent s amp l e  approxi mate to the 
experimental motorcy c l e  co l l i s i o n  tes ts between an upri ght nmv and 
another vehi cl e .  Th i s  i l l us trates the relevance o f  s uch crash tests . 

Only 5 ri ders i n vol ved i n  rnul t i -veh i c l e  acc idents s ubsequently h i t  off
road objects . 

The Fata l ly I nj ured R i ders 

In the 93 acci dents , 88 dri ve rs and 8 passengers were k i l l e d .  The dri ver 
was th e s o l e  o ccupant i n  7 7  cases , and i n  3 acci dents both the dri ver and 
passenger d i e d .  Tab l e  5 g i ves the fatal user ' s  pos i t ion  on the TWMV . 

Tab l e  5 : Fatal  User Pos i t ion  o n  TWMV 

No . of acci dents 

7 7  Dri ver k i l l e d ,  s o l e  occupant 

Dri ver and passe nger k i l l e d  

Dri ver k i l l ed (w i th non - fatal  passenger) 

Passenger k i l l e rl (w i th non- fatal dri ve r )  

3 ( = 6 fatal users ) 

8 

5 
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There were 9 1  males and 5 fema l e s . The femal es were a l l passengers . The 
age d i stribution  for the fatal casual t1 es i s  shown i n  tab l e  6 ,  69 ( 72� )  were 
aged between 1 6 - 20 years . As far as the authors a re awa re no data are 
ava i l ab l e  o n  TWMV usage rates by age or rider .  

Tab le  6 Us age Rates by Age of  Ri der 

R i de r ' s  age ( i n  years ) No . o f  Dri vers % N o .  of  
Passengers 

1 6  

l 7 

1 8  

1 9  

20 

21 - 25 

26 - 30 

31 - 35 

36 - 40 

o v e r  40 

Total 

1 2  

1 9  

1 1  

1 0  

9 
1 3  

4 

2 

4 

4 

88 

1 4  

22 

1 3  

1 1  

1 0  

1 5  

5 

2 

5 

5 

2 

3 

2 

8 

% 

25 

38 

25  

1 3  

A l l provi s i o na l l i cence h o l ders , d ri vers who h a ve not p a s s e d  the Dep t .  o f  
Tran s p o rt TWMV r i di" n g  tes t ,  mu s t  d i s p l ay 1 L 1  p l a te s  on the i r  vehi cl e .  
3 5  of th e a c c i dent veh i c l e s  c a rri e d  ' L '  p l ates . The peri o d  o f  TWMV road 
ri d i n g  experi e n ce was k nown for 43 r i ders , 1 4  h a d  l es s th an s i x  months 
e x p e r i ence , 26 had been r i d i ng for more th an o ne y ear . 

B l ood a l cohol l e vel s were known for 42 a c c i dents . These w e re cases where 
death o c c u rred w i th i n  ro u g h l y  1 2  hours , no tr9ns fus i o n s  were performed a n d  
s p e c i mens were a va i l ab l e  for sampl i n g .  Therefore there is  good reason to 
b e l i eve tha t the b l ood a l coho l l eve l s a re typical  of th e wh ole  sampl e .  I n  
52% o f  these cases the d r i ve r ' s  b l ood a l cohol l evel was greater than 80mg/ 
l OOml . S i nce 1 96 7  i t  has been a n  offence to dri ve i n  Great Bri tai n wi th over 
80mg of a l coho l per l OOml of b l ood . The brea kdown of b l ood a l cohol l evel i s  
shown i n  Tab l e  7 .  

Ta b l e  7 : Dr i ve r ' s ß l oo d  Al cohol Level (mg/ l O Oml ) 

0 mg 1 8  

l - 80 mg 2 

8 1  - 1 50 mg 1 1  

1 5 1 � 200 mg 8 

> 200 mg 3 
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Patte rns o f  I nj u ry 

A .  Pos t  mortem report 

I n  Great Bri ta i n ,  pos t rnorterns are perfo rmed on al l fatal road acci dent 
casual t i es to es tab l i s h  the cause o f  death . A l though there is a s tandard 
autopsy procedu re , the report ing of pos t  mortem fi ndi ngs varies  cons i derab l y .  
l t  i s  i mportant to note the l i mi tat i ons o f  these  reports , a s  o n  73 
occa s i ons where death was i ns tantaneous the patho l og i s ts report was the 
s o l e  source of i nj ury i n format i o n .  

The rna i n  i n terest o f  the patho l og i s t  i s  to estab l i sh the cause o f  death for 
the coroner,  so i n  s orne cases on ly  the severe a nd fatal i nj u ri es are 
reported . I n  v i ew of the seve re nature of the i nj u r i e s  i t  seems l i ke ly  that 
surface i n j ur i es a re unre ported rather than absent .  Further ,  the cervi cal  
sp i ne and ex tremi ti es a re only exami ned externa l l y ,  and fractures , 
especi a l l y i n  the l i mbs , a re rare l y  di sse cted out .  

B .  I nj u r i e s  

T h e  outsta ndi ng  feature o f  the i njuri es rece i ved by th i s  s ampl e  of TWMV 
users i s  both the mu l ti p l i ci ty and the extremel y  severe nature of the 
i nJ ur i es . The i nj ur ies susta i ned  by each body a rea were assessed usi ng the 
Abb rev i a ted Inj ury Scal e ,  A . I . S .  ( ref 3 ) .  The m u l t i p l i c i ty of the i njury 
and the h i gh i n c i dence o f  severe head , ehes t ,  and abdomen i nj uri es i s  seen 
i n  T ab l e  8 .  

Tab l e  8 : Hi ghes t  A I S  for G i  ven Body Areas 

A I S  Head Neck Chest* Abdomen Arms Legs 

0 1 8  58 2 3  38 30 1 8  

l 2 1 2  3 6 l 7 1 3  

2 0 7 4 3 35  46 

3 0 4 20 9 8 7 

4 6 3 4 4 6 1 2  

5 58 3 35 35 

6 1 2  9 7 1 

* l n c l ud i n g  thora c i c  s p i ne . 

Tab l e  9 c;hows the Inj ury Severi ty Score , I . S . S . ( re f 4 ) wh i ch was ca l cu l a ted 
for each casua l ty .  
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Table  9 : I nj ury Severi ty Score 

I . S .  S .  No . of  C ases I . S . S .  No . of C ases 

04 3 8  1 1  

2 1  42 3 

2 4  43 5 

26 3 45 2 

2 7  2 50 5 

29 4 54 6 

30 3 59 9 

33 6 66 1 6  

34 75 1 7  

Tab l e  1 0  shows the body area ( s )  wi th the h i ghest  or equal ly  h i ghest A I S  
scores for e ach casua l ty .  

Tab l e  1 0  : Body Area ( s )  wi th Hi ghes t or  Equa l l y H i ghest  A I S  

A I S  

2 3 4 5 6 ALL 

He ad 30 8 38  
Neck 1 5 7 
Ches t  6 5 1 2  
Abdomen 2 2 
Lower l i mbs 2 

Head and neck 2 2 
He ad and ehes t  9 9 
Head and  abdomen 7 7 
Ne ck and abdomen 1 1 
Chest and abdomen 6 6 

Hea d ,  neck and ehest 1 1 
Hea d ,  ches t a nd abdomen 7 7 
Neck , ehe st  and abdomen 1 1 

Hea d ,  neck , ehes t and abdornen 

I n  v i ew o f  the severi ty of the i nJ uri es sustai n ed i t  i s  not surpri s i ng 
that 73 r i de rs were certi fi ed dead at the s cene or on arri va l  at  a 
hospi tal . A further 5 d i ed on the day of the acc ident . The t ime to death 
fo r the enti re s amp l e  i s  gi ven i n  tab l e  1 1 . 
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Tab l e  1 1  T i me to Death 

I ns tan taneous 73 

< 6  ho urs 4 

6 - 1 2  ho urs 

1 2  - 24 hours 0 

l - 3 days 4 

3 - 7 days 5 

l week - l mon th 8 

> l month l 

Tab l e  1 2  g i ve s  deta i l s  o f  th e l ocati o ns and s e veri ty o f  i njur ies  i n  the 
mai n  body a rea .  

Tab l e 1 2  : Loca t i on and Se veri ty of I nj  uri  es for N amed Body A reas 

A I S  2 3 4 5 6 

He a d  Surface 1 9  9 
Ske l eta l  2 49 2 4 
I n terna l 5 58 1 2  

Face Surface 2 1  34 2 
Skel etal  3 l l 7 
1 n te rna l 5 2 1 2 

Neck Su rface 1 4  8 l l 
Ske l eta l  4 3 9 
I n terna l 2 3 l 9 

Arm S urface 26 34 
Ske l e ta l  1 1  8 6 
I n terna l  l 

Legs Surface 20 50 
Ske l e ta l  8 5 1 4  
I n terna 1 5 l 

Ches t Surf ace 1 2  1 4  
Ske l eta l l 8 ( 3 ) * 26 4 ( 2 ) *  l 
I n terna l l 1 8  4 34 7 

Abdomen Surfa ce 7 6 
Ske l et a l  l 
I n terna l 4 35 

*N umbers i n  bracket refer to thorac i c s pi ne i n j uri es . 

3 1  



He ad 1 nj u ri es 

There was a h i gh i n c i de nce of basal  s kul l fractures w i th 35 o u t  of the 57  
casual t i es who recei ved a s k u l l fracture of some descri p ti on ,  sufferi ng 
fractures in the b as e .  

B ra i n  damage rated a s  A I S  4 ,  5 ,  o r  6 was reported for 7 5  ca s ua l ti es .  I n  20 
(27% ) o f  these cases the bra i n  i nj uries occu rred wi thout  any s k u l l fracture . 
Of the remai n i ng 55 case s ,  1 3  i n vol ved b ra i n i nj ury wi th a n  overlyi ng 
fracture and 1 2  were reported as exh i b i t i ng brai n i nj u ry associ ated wi th a 
fractu re i n  the base of the sku l l .  30 cases were not reported i n  s uffi c ient  
detai l to a l l ow these d i s ti n ctions to be  made . 

Neck I nj u r i es 

9 cas ua l ti es s usta i ned an 1 nJ ury to the ce rv ica l  spi ne i n  the regi on 
of the fi rs t 3 ve rteb rae . In  6 cases i nj ury probab ly  occu rred as a res ul t 
of a di rect  b l ow to the use r ' s h ead . 

Source of I n jury .  

The source of i nj u ry i s  not readi ly ascerta i ned i n  thi s  type of road user.  
The pauci ty o f  s urface i njury data p recl udes the pos si  b i l i ty of  i denti fyi ng 
ri der conta c t  from the type of abras i on . So , i n  most acci dent s i tuati ons 
i t  was not pos s i b l e  to i so l ate a parti cul ar  con tact as  caus i ng a s u rface 
i nj ury. The so urce of su rface i nj ur ies  have mai n l y  been recorded as not 
known . Tab l e  1 3  s hows the source o f  i nj ur ies  for the mai n body a reas . I n  
some cases th i s  i n c l udes a s ubsequent ri der contact whi ch has  been i denti fi ed 
as a second source of  i nj u ry .  

I n  many acc i de nts , there was an i denti f i ab l e  contact between the TWMV ri der 
and another veh i cl e ,  or an o ff- road object.  However ,  i t  i s  i mportant  to 
note that  such conta cts may be ma s k i n g  the poss i b l e  i mportance of  pr ior  
o r  s ubsequent  ground contacts as a source o f  i nj ury .  The  pos s i b l e  i nvol vement 
of th e cas ual t i e s  own vehi c l e  as a sou rce of abdomi n a l  i nj ur ies  s houl d not 
be d i scoun ted . At th i s  s tage of the researc h ,  i t  i s  d i ffi c u l t  to ascerta i n  
the i mportance o f  the TWMV as a source o f  i nj u ry .  

Tab l e 1 3  : Sou rce of I njury for G i  ven Body Areas 

Head 
l s t  2nd 

Own TWMV 0 

O ther veh i c l e  20  

O ff-road objects 1 8( 1 )*  

Ground ( road etc )  1 2  8 

Ke rb 4 

Runover 4 

Hel met &/or vi  sor 0 

Not known 1 9  3 

Face 
l s t 

Neck 
2nd l s t 2nd 

-----

1 

1 4 ( 1  ) *  

1 0 ( 1 ) * 

6 ( l ) *  

l 

3 

3 

3 

0 

5 ( 1 ) *  

7 ( 4 ) *  

2 ( 1 )*  

0 

1 

1 

1 6  
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Tab l e  1 3  Conti n ued 

Ch es t Abdomen Anns Legs 

l s t 2nd l s t  2nd l s t  2nd l s t 2nd 

Own TWMV 0 l 2 2 l l 4 2 

Other vehi c l e  2 7  1 6  1 1  1 4  1 
O ff- road objects 20 1 2  9 6 3 

Ground ( road e tc . )  1 0 ( 1 ) * 2 5 20  3 1 4  6 

Kerb 0 0 0 0 

Runover 1 2 

Not known  1 4  4 2 1  2 7  42 

*�umbers i n  b rackets refers to those i n j ur i es wh i ch were i ndi rectly i nduced 
by the named contacts . 

The Hel  mets 

S i n ce 1 9 73 i t  has  been comp u l sory for al l TWMV users to wea r  a crash he lme t .  
The he  l met mus t ei ther comp ly  w i  t h  Bri t i  sh  S tandards o r  be o f  a type 
expec ted to g i ve a t  l ea s t  a s i mi l a r deg ree o f  protec ti on . 

There are 2 curre n t  Bri t i s h Standa rds for crash h e l mets  - B . S . 2495/77 
i s  the 1 9 7 7  re v i s i o n  of  B . S .  2495 /60 , and B . S .  536 1 / 76 rep l a ces B . S .  200 1 
and B . S .  1 869 . The retention  sys tems te s t  i s  th e s ame for both current 
s tanda rds ( re f  4 ) . The B r i t i sh  S tandard shown on appro ved l abe l s  atta ched 
to the a cci de nt he lme ts i s  g i ven i n  Tab l e  1 4 .  

Tab l e  1 4  : ß ri t i s h  Standard Speci fi cat ion  Shown on 

R i der ' s  C rash He l mets 

B . S .  2001  8 

B . S .  1 869 1 1  

B . S . 536 1 / 76 1 8  

B .  S .  2495/60 1 7  

B . S . 2495/  7 7  

B . S .  l abe l , b u t  n umber not known 1 4  

Not known 2 3  
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9 2  users were known to be wear ing  a crash h e l met a t  the t i me o f  the acc iden t ,  
no i nformati o n  was a va i l ab l e  for the rema i ni ng 4 peopl e .  5 8  o f  the hel mets 
were ful l y  exami ned by the research team and a further 1 1  were exami ned 
s uperfi ci a l ly .  Br ief deta i l s  o n l y  were noted o n  the remai n i ng 23 cases . 

There were 49 1 fu l l  face 1 hel mets , 26 ' j e t/open face 1 s ty l e  he lmets and 
2 hel mets were 1 puddi ng basi n 1  s tyl e .  ! n fo rma t ion  was not ava i l ab l e  for the 
other hel mets . 

33 he lmets i n  the s ampl e  came o ff at some s tage i n  the i mpact  s equence . 
Head i nj u ri es above A I S  3 were s us ta i ned by 79% of the cas ual t i e s  who l o s t  
the i r hel mets . Exami na t ion  o f  the h e l met shel l s  a n d  l i ne rs i ndi cated that 
1 2  ( 36%)  of these he lme ts came off wi thout s u s ta i n i n g  a major d i rect 
i mpact . A further 1 1  of the hel mets showed evidence of be i ng i n  posi ti o n  
for a t  l east  one major d i rect i mpact and i ns uffi c i en t  i nformat i on was 
avai l ab l e  on the remai n i ng 1 0  he lme ts to a l l ow a deci s i o n  to be  made . 
There must  a lways be  some doub t about how the he lme t  was fastened pr ior  
to i mpact i n  such  acci dents , b u t  i n 1 5  of these cases , there was defi n i te 
ev i dence o f  mechan i ca l  overl oad bei ng appl ied to the ch i ns trap o r  i ts 
fas ten i ngs . Two examp l es of  s uch overl oads a re shown i n  photos l and 2 .  

l t  i s  o f  note tha t i n  no case i n  the p resent s tudy was any l i fe threateni ng 
inj u ry attri buted to l oadi nq produced by the ch i n  s trap . 

The research i n  th i s  paper i s  conti n u i ng and further and more deta i l ed 
analyses o f  a l l  areas covered i n  the p resent paper wi l l  be presented i n  
due cours e .  

Conc l u s i ons 

For th i s  samp l e  of 96 TWMV fata l i ti es : -

l )  The d i s t ri buti ons of age , sex , ri der pos i ti o n ,  and acci dent 
envi ronmen t  a re not s i g n i f i cantly  di fferent at the 5% l evel  of 
confi dence from nati onal  data . 

2 )  38� o f  the fa t a l  acci dents i n vol ved n o  o ther veh i c l e ,  thus 62% 
i n vol ved a co l l i s i on w i th at l ea s t  l o ther vehi c l e  and i n  the 
maj o ri ty of those cases there was an i mpact  between at l ea s t  one 
of  the ri ders and the other vehi cl e .  

3 )  30% o f  the fata l i ti es s truck o ff-road obj ects ( i n cl udi ng s treet 
furni ture ) . 

4 )  A crash test  wi th a ri de r  on a n  upri ght  TWMV i mpacti ng another 
veh i c l e  appro x i mates to 4 1':.'. of  the i mpacts i n  the prese n t  s tudy .  

5 )  9 5% of the casua l t i es were ma l e s  and 72% of the fatal i ti es were 
between the ages of 1 6  and 20 yea rs ( i ncl us i ve ) . 

6 )  The dri ve r ' s  b l ood a l cohol l e vel was above 80mg/ 1 00ml o f  b l ood i n  
at l east 2 2  o f  the 93 acci den ts , i . e .  i n  52% o f  the cases where a 
B . A . L .  f i gure was avai l ab l e .  
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7 )  I n  68% o f  the fata l i ti es the h ead s u s ta i ned the h i ghest  o r  h i ghest 
equal A I S . The h i ghest o r  equal h i ghest  A IS  occurred i n  the ehes t 
i n  26% of the cases . 

8 )  76% o f  the casua l t ies  were e i ther certi fi ed dead at  the s cene 
or d i rectly on arri va l  at  the hos p i ta l . 

9 ) For those s u s tai n i ng s k u l l fractures 6 1 %  s u ffered fractu res of 
the base . 

1 0 )  2 7% o f  those s us tai n i ng l i fe threate n i ng b ra i n  i nj uri es di d not 
have a s ku l l fracture . 

1 1 )  36% o f  he l mets came off the r i der 1 s  head at  some s tage i n  the 
acci dents . Of these , at  l east 1 2  ( 36%)  came off wi thout 
apparently susta i n i ng maj o r  d i rect i mpact . 
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Photo . l a .  C h i n s trap end wh i ch has  pa rted from ri vet 
a tta chment to hel met shel l dur i ng a cc i den t .  
He l met carri es a . B . S .  5361 l abe l  

Photo . l b .  Ch i n s trap end on oppos i te si de o f  same 
he lme t .  Note webb i n g  damage by ri vet . 
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Photo . 2 a .  Tri angu l a r  metal p l a te on end of ch i n  s trap has  
parted from ri vet  a t tachment to h e l met she l l  duri ng acci dent . 
H e l me t  ca rri es a B . S .  1 86 9  l abel . 

Photo . 2b . Oppos i te s i de o f  s ame h e l me t  w i th the met a l  p l ate 
s ti l l  i n  pos i ti on .  
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