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The daily c onfrontation with the growing number o f  mo torcycle 
acciden t s  has increased the number o f  severely injured ado les­
cents and c ause s  growing c oncern in all traumat o logic unit s .  
How c an we prevent this ? 

Clas sifica tion o f  motorcyc l e s .  
In Germany mo torcycles  are grouped in the following categorie s :  
There are 2 types of mo torbike s :  the mo torized bicycles  ( up 
to 2 5  km/h ) and the mopeds ( up t o  40 km/h ) and 2 groups of 
mo torcyc l e s : light mo torcycl e s  ( up t o  50 cc ) and large mo tor­
cyc l e s  ( more then 50 cc  ) . 

The number o f  motorcyc l e s  in Germany increases rapidly : ( Tab . l )  
The overal l  number o f  mo t orcyc l e s  increased be tween 1969 to 
1974 from 1 . 27 t o  1 . 97 mil lions .  These numbers inc lude also all  
two -wheeled mo torized vehic les  with a maximum speed up to 40 km/h ,  
which increased from 1 mill . t o  1 . 7  mill .  in about the same time 
period . Thus the smaller vehicl e s  repre sent 78  % o f  all mo tor­
cycle s . This category is almo s t  exc lusively used by ado lescents 
from 15  to 21 years . within this time period the mo t orized 
bicyc les  increased up to 1 . 1  mil l , repre senting a 1 2  fold rise . 
The sale c ards o f  the mo torcyc l e  indus try show that 100 000 
o f  270 000 mo torized bicycl e s  were bought by 1 5  years olds . 

Ri�ks o f  injury (FRG) : 

The number o f  injured and kil led motorcyclis t s  increased c ons tant­
ly . In  1965  there were 1433  kil led and 54750 injured and in 1974 
1684 kill ed and 63496 inj ured . The individual risk o f  the mo tor­
rider c an be evaluated by rela ting the number o f  dead and inju­
red t o  the overall  number o f  mo torcyc l e s . There is practically 
no increase of the individual risk . The probability of death 
has risen from 0 . 07 % t o  0 . 08 % between 1965 and 1974 and the 
probability o f  injury increased from 2 . 85 % to J . 22 % in the 
same time period .  

How much more dangerous is it t o  ride a mo torcycle  c ompared to 
the risks of driving? In 1974 the risks seems t o  be a 1 10 % 
higher for the cyclis ts  including all  kinds o f  mo t orcyc l e s . 
The difference is mo s t  impres sive for the l arger motorcyc le s , 
where the risk o f  death is 6 time s and the risk o f  injury is 5 
time s higher than for cars . Clearly l e s s  dangerous is the dri­
ving o f  a moped or  a mo torized bicycle  (Tab . 2 ) . 
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The percentage o f  kil led and injured adoles cents in the FRG is 
alarming . The 15 to 21 year o lds represent 61 % of all  dead 
and injured . Among the drivers of mo torbikes this group shows 
46 , 5  % dead or injured and among the mo torcyc l e s  they repre s ent 
72  % .  

Materia l : 

From 1968  - 1974  467  in-pa tient s  were treated after mo torcyc l e  
acciden t s . We saw the following injurie s :  2 8 5  frac tures o f  the 
l ower extremity , 234  head injurie s ,  133  frac tures o f  the upper 
extremity , 48  abdominal injurie s ,  40  thoracic injurie s ,  31 
le sions o f  ve s sels  and nerve s ,  13 frac tures of the spine , 10 
pelvic frac ture s .  The examination of the age distribution sho ­
wed that the 1 6  t o  25  years olds  were the large s t  group with 
64 % with increasing tendenc y .  In 1968  they represented 5 8  % 
and in 1974 7 8 . 5  % .  Within this group the 16-17  years · old  
predominated in 1974 . In 1968  10 % of the patients  had l arger 
mo torcyc l e s  and be twe·en 1 9 7 2  and 1974  31 % .  The remaining 69 % 
c onstitute 32 % sma l l  mo torcyc le s ,  25 % mopeds and 1 2  % motori­
zed  bicycl e s . 

A pro spec tive s tudy o f  124  patients be tween 1 9 7 2  and 7 4  tried 
to give an insight into s everal special que s tions c oncerning : 
type o f  motorcyc l e , circums tances o f  trauma , driving experience 
and the amount of personal pro tection inc luding helme ts  and 
c l o thing . 

The larger the mo t orcycl e s  the more frequently it is used as  
a hobby.  Mo torcycles  are used to go t o  work in 31 % ,  mopeds 
and mo t o rized bicycl e s  in nearly 70 %. 

Location o f  accident :  

Mo s t  a ccident s  happened in urban areas = 46 % ,  on country 
roads = 31 . 5  % ,  on larger roads = 19 % and on highways = 2 . 6  % .  

The monthl� dis tribution showed two peaks , one in June-July 
with 2 3 . 2  and the second in Sep tember-Oc t ober with 22 . 4  % .  

The time o f  ac cident was 68  % during daylight hours ( 6 t o  
19 h) and 31 . 5  % during the evening ( 19-24  h ) and 0 . 5 % 
be tween midnight and 6 h .  

According t o  the general driving experience with car drivers we 
see more ac cidents in the unexperienced rider . 40 % had their 
licence for l e s s  than one year and 58 % owned their mo torcycle 
l e s s  than 12 months . 

Que s tioning the patient s  as  t o  the causes  o f  accidents they 
fel t  themselves responsible in 61 % ,  in 13 % they were par­
tially responsible and 23 % were caused by o thers . Similar 
percentage s are seen in the Heidelberg Police traffic repor t : 
be tween 6 2 . 4  - 7 4 . 4  % are caused by the drivers themselve s .  
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Caus e s  of accidents were collisions with another vehicle  in 
41 . 2  %, fall or running against an obstacle in 27 . 6  % ,  racing 
activities in 2 . 1  % and unc ertain causes in 29 . 1  % .  

The analysis of the sustained injuries shows : 

1 .  Head injurie s :  We differentiate between concus sion , contu­
sion and complex injurie s meaning one of the first two in 
a s sociation with fractures of the skull ore fac e , intracranial 
bleeding or perforating injuries . The concus sion cases  increa­
sed from 32 % ( 1970 ) to 69 . 7  % ( 1974 ) .  Contusions are dimini­
shing from 68  % ( 1970 ) to 27 . 3  % ( 1974 ) . Complex injurie s de­
creased from 52 % ( 1970 )  to 18 . 2  % ( 1 974 ) . · 

2 .  Fractures  of extremitie s :  The number of fractures increased 
from 42 % (1968) to 76. 8  % (1974 ) .  At the upper extremity the 
shaft fracture s  are leading with 42 . 5  % .  The forearm is 3 x 
more involved than the humerus . At the lower limb shaft frac ­
tures are predominant with 73  % of which 60 % involve the lower 
leg .  The relation of arm to leg injury is 1 : 2 .  

Compound fracture s were seen of the femur in 14 . 6  % ( 197 2-74 ) 
and of the l ower leg in 52 . 5  % .  That means that more than hal f  
o f  the lower extremity fractures are compound . 

Degree of in,jury: An average of 34 . 5  % had to be admitted to 
intensive care showing the s everity of the injurie s .  The 
dangerous le sions increased during the time period 1968 ( 3 9  % )  
and 1974 ( 46 % ) . Every second patient nowadays shows dangerous 
injurie s .  

Fatalitie s :  Between 1968  and 1974 39  patients died sub sequent 
to their injurie s ,  that means 8 % .  All of them had head inju­
rie s . As a c ause  of death this injury could be accused in 82 % .  
63 . 3  % of the dead were between 1 6  and 2 5  years old. The mean 
age of the dead patients was 17 years . 

Our special interest in the prospective study c oncerned the 
amount and e ffectivene s s  of protective measure s used by the 
drivers : In the following we give some of the most interesting 
facts : 

1 .  From 124  drivers 7 3  = 59 % had no helmets and 68 . 5  % had no 
protective clothe s .  

2 .  The severity of injury is independend of the speed at the 
time of accident . 

3 .  Severe injurie s were seen in large motorcycl e  patients in 
43 % ,  in small  motorcycl e s  in 4 2  % ,  with mopeds in 48 % 
and with motorized bicycles  in 50 % .  

4 .  Head injury happened in 53 . 7  % in large motorcyc le  accidents , 
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small motorcycles  55  % ,  mopeds in 55 % and mo torized 
bicycl e s  in 64 . 4  % .  

5 .  Pro tec tive measures were used most  by drivers o f  large 
mo torcycles : 73 . 2  % used helme t s , 58 . 5  % protec tive clo thing . 
The drivers of  smal l mo t orcyc les used them i n  3 5  % and 25  % 
respec tively . Moped riders used helmets in 2 4 . 2  % and pro tec­
tive c l o thes in 1 4  % and the drivers of  mo to rized bicycles  
never used any of  them .  

6 .  The users o f  helmet s  sus tained head injuries in 4 5  % 
c ompared to 60  % among the unpro tec ted riders . 

7 .  The use of a helme t does not  prevent light injurie s of  
the head which we saw in 7 8 . 2  % .  But we only saw 21 . 8  % 
s evere head injurie s .  Unpro tec ted riders had 41 % severe 
head injuries and 59 % light injuries . 

8 .  Different protec tive effec tivity between j e t - and integral ­
helme t c ould not  be seen in our inves tigation because o f  
the small numbers . 

9 .  Severe injurie s are diminished by the use of  pro tec tive 
c l o the s from 52 . 9  to  2 8 . 1  % .  

10 . Compound frac tures were seen in riders who did not use 
pro tec tive c l o the s 3 t ime s more frequently than in pro tec ted 
riders ( 25 . 9  % and 7 . 7  % ) . 

11 . In our pro spec tive s tudy between 1972  and 1974  9 died from 
the sustained head injury . Only 2 of the se used helme t s . 

1 2 .  The l egal measure s since 1 . 1 . 1976 only o rder the use of  
helme ts  for motorcyc l e s  leaving the mopeds and motori zed 
bicyc les  unpro tec ted . That c onstitute more than 50 % of the 
overal l number of the two-wheeled mo to rized vehic les . 
From our inves tigation it is clearly shown , that the use of  
pro tec tive clo thes as well  as helmets  should be  legally 
ins tituted for all motorized two -wheeled vehicle riders . 
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TABLE 2 

Risks o f  fatal and non-fatal injury 1974  ( German Federal Bureau 
of  Stat i s t i c s  ) 

Two-wheeled 
mo t . bi cycle 
( Total ) 

Mo torcar 

Fatal 

1 1169 vehi c l e s  

1 2605 " 

Non-fatal 

1 31 vehic l e s  

1 66 II 
= = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = =  = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

Motorcyc l e s  

Mopeds 

Mo t . bicyc l e s  

1 

1 
1 

454 
1 970  
2196  

" 

11 

" 

1 

1 
1 

12 

58 
51 

" 

II 

" 
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