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ABSTRACT 

Th i s  report presents : 

- on the one hand , a s urvey of nat ional  data on moped acci dents wh ich  
s hows that i t  i s  a maj or prob l em i n  France , 

- on the other hand , the resu l ts of a mu l ti p urpose i n vesti gati on dur ing 
1976 in  the Hauts de Sei ne Department wh i ch con s i s ted i n  analys i n g  obstac les  
col l i ded w i th col l i s i on conf i gurat i ons  and moped ri der k i nemati cs . 

Frequency , severeness and l ocat i on of i nj ur i es are s tudi ed as a functi on 
of the i r  causes . The s i te of cran i a l -fac i a l  i mpact i s  g i ven as wel l as the 
reasons of the l ow effecti veness of moped ri der he lmets at the present t i me 
i n  France . 

I NTRODUCT ION 

The i ncreased i mprovement of safety on French roads over the past few 
years has benefited the vari ous categories of users i n  an uneven way . Users of 
"two-wheel ers"  are those who have benefi ted the l east ( noth i ng contri buted by 
the safety be l t  and not as much gai ned by reduci ng speed l i mi ts as for pedes ­
tri ans ) . Th i s  i s  a l so true as the per i od i n  quest i on coi n c i ded w i th the revi ­
val of the 11 two-whee l ers 11 • 

B ut 11 two-whee l ers 11 are very heterogenous i n  nature parti cul arly because 
of the i r speeds . And so , moped acci dents shou l d be speci fi ca l ly analysed .  

S i tuation of Moped Ri ders W i th i n  Al l 11Two-Whee l er 11 Acci dents - In  France , 
there were 2319 killed and 80,369 ser1ously i nJ ured in 1974 (1) .  Mopeds account 
for as many v i ct i ms as pedestri ans , cycl i sts and motorcycl i sts comb i ned . Se­
rious acci dents on mopeds ( k i l l ed p l us seri ous ly i nj ured) represent 6 8  � of 
ser i ous  vi ct i ms of 11 two-wheel ers 11 • Th i s  s i tuat i on i s  of course re l ated to the 
extent of the moped fl eet i n  France , wh i ch i n  1973 , reached over 6 mi l l i on 
un i ts ,  i n  other words , 94 % of the total motori zed 11 two-wheel er 11 fl eet . 

( *) study carried out w i th i n  the framework of the contract s i gned w it h  the 
M i n i stry of Equ i pment 



Fi gure 1 dep i cts the moped f1 eet compared to the 11two-whee 1 er 11 fl eet of 
more than 50cm3 i n  the countri es with a h i gh de9ree of motori zed vehi cles . 
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The "two-whee 1 er 11 en9i ne-eq u i  pped f 1  eet i s strongly domi n ated by mopeds 
i n  France and i n  Hol l an d .  I nverse l y ,  i n  these two countri es a l one , there i s  a 
h i gh proport i on of 11two-wheel ers 11 of over 50cm3 . Th i s  parti cul arly concerns 
the Uni ted States and to a somewhat l es ser extent , Great-Bri tai n .  Japan has a 
l arge fl eet of "two-whee l ers 11 wh i ch i s  comparab l e  i n  each cateaorv . The highest 
rates of moped owners per 100 ,000 i nhabi tants are found i n  Hol l and ( 134) , France 
( 1 14 )  and Swi tzerl and ( 107 ) . 

Al so  i t  must be menti oned that l aws concern i ng mopeds are s l i ghtly di ffe­
rent from one country to another .  Certai n countri es s uch as  Federal Germany , 
Hol l and or Swi tzerl and have a 11 l ow range " type moped cal l ed " l i ght moped " whose 
ma i n  characteri s t i c  i s  not beinq  ab le  to exceed 20 . 25 or 30 ki l ometers per hour 
depend i ng on the country i n  q uesti on . 

I n  France , ·off ici a l ly ,  only one type o f moped exi sts whi ch has the fol lo­
wing  characteri sti cs : 

- 1 cub i c  capaci ty under 50cm3 
- 2 speed l i rr i ted by construct ion  to 45 km/h 
- 3 fitted w i th peda l s  
- 4 mopeds are not l i censed 

Furthermore , mi n i mum age requ i red to dri ve a moped i s  14 years ol d .  

Survey Equi pment - The i nvesti gati on was done i n  1976 and not only concer­
ned moped. ri ders sent to the hospi ta 1 s at Garches and Poi s sy b ut a 1 so the se­
ri ous ly i nj ured moped ri ders who had acci dents i n  the Department of Hauts de 
Se i ne , whi ch i s  to the West end of Pari s .  



The s amp l i ng i nc l udes 178 moped ri ders of wh i ch were 7 passengers , i . e .  
1 3  ki l l ed ,  1 60 wounded and 5 un i nj ured . Fi fty-fi ve of these i nd ivi du a l s  were 
wear ing  he lmets . Apart from the measurements and photos taken of al l the e l e­
ments i n vol ved i n  the acci dents , the he l mets were recovered i n  22 cases and 
enab l ed a very thorough exami nation to be made ( i nc l udi ng cross sect ion i n g  and 
di sassemb l y ) . 

MA IN  RES UL TS 

1 - Characteri sti cs of acci dents 

Rel at i onship to national  stati sti cs - We sha l l bri efly menti on the charac­
teri stics of our acc1dents as compared to national stati s t i cs ( 1 ) . 

The users are mai n ly young ones . Forty-seven percent of the vi ctims were 
under 20 years o l d  as agai nst forty-three percent on a n ati onal l evel . Nonethe­
l es s  3 % of the v ict ims were over 6 5 .  

The death rate was hi gher i n  the samp l e  taken by u s  ( 7 . 0 ) as aga inst  ( 2 . 8) 
on the n at i ona l  l evel . 

I ntersect i on acci dents are a l s o  very numerous for the s amp l e  taken by us 
as compared to the nat i onal  l eve l ( over 50 % of the cases ) .  

On the other han d ,  we can account for fewer acci dents outsi de of towns 
( 5% )  as compared to the nati ona l  l eve l ( 18%) . Accord i nq  to national stati s t i cs , 
the acci dents ac.count for 46 % of deaths ( but i n  our s urvey 3/13  ki l 1 ed) . 

N i ght  t ime acci dents whi ch are shown w ith respect to the extent of moped 
traffi c represent 27 % of the cases i n  our i nvesti gati on as aga i nst 24 % on a 
national  l eve l . 

2 - Actual  resu l ts taken from survey 

Ki nemati cs of ri ders - The seri ou�ness of i nj uri es i s  greatly i nfl uenced 
by the kinematics of the ri ders who can be spl i t  up i nto four di fferent catego­
ries . 

- wi th no s l ippi ng away : case where the speed vari ati on of the ri der i s  comp l e­
tely dissipated against the obstacl e .  

wi th s l ipp i ng away : case where the ri der i s  s ubjected to i n i t i a l  speed vari a­
tion on obstacle and then , because of re l at i ve speeds and confi gurati ons , 
cont i n ues past a l ong i ni t i al course , wh i ch i s  often s l i ghtly mod i fi ed by the 
i n i ti a l i mpact . The moped undergoes a speed vari ation i n  col l i s i on wi th the 
obstac l e ,  agai nst wh i ch ,  i n  the maj ori ty of cases , i t  comes to a standsti l l .  

- fa l l s  ( i ncl udi n� s i de-swipe with  moving obstac l es )  : case of rider be i ng put 
off bal ance due pos s i b ly  to l i ght col l i s i on ( i n  terms of d i s s i pated energy )  
with the obstacl e .  

- h i tti ng . when on the ground ( i nc l uding run-over by veh i c l es ) . 



Fi gure 2 gi ves a schemat ic  d iagram of the vari ous categori es : 
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Almost ha l f  the cases ( 46% ) are wi th no s l i ppi nq  away . Th i s  ki nemati c  i s  
twi ce as serious ( I nj ury Severi ty Score ( I SS) ( 5 )  a v e r a ge= 1 2 . 8 )  as those 
col l i s i ons wi th s l i pp i ng away of rider or that fal l s  ( respect i vely the average 
ISS i s  6 . 3  and 6 . 8 ) . 

The obstacles col l i ded with (see Tab l e  I) 

Frequenc� - The breakdown of the obstac l es h i t  by ri ders i n  the samp l e  i s  
n o  different rom the one observed at the national l evel . I n  seven cases out 
of ten this concerns pri vate cars . 

Seri ousness of acci dents - Measured by the average ISS , the hi ghest de­
gree of ser1 ousness i s  observed for col l i s i on s  agai nst vans and cab-over-engi ne 
veh i c l es ( average ISS = 18 . 7 ) and agai nst trucks ( average ISS = 17 . 2 ) . The 
rates are twi ce as h i gh as for pas senger cars ( average ISS = 8 . 9 ) . The aggres ­
s i vi ty of " rectangul ar 11 shaped vehi c les  w ith respect to pedestrians and two­
wheel ers has a l ready been proved ( 6 ) . 

Configurati ons of 1 1car-moped11 col l i s i ons 

Tab l e  I I  shows al l confi gurati ons of col l i s i on s  between cars and mopeds 
and , at the s ame t ime ,  gi ves the frequency and seri ousness accordi ng to the 
type of ki nemat i cs , the speed categories for the moped and car covered by 50% 
of the cases for a s i ng l e  confi gurati on . 

Cons i deri ng Tab le  I I ,  i t  can be seen that a col l i s i on of the "moped s i de­
car front "  type _wi th no s l i pp i ng away of moped rider is  respon s i b l e  for 26% of  
al l the I S S  ( total wh i ch takes i nto account the frequency of  cases and serious­
ness of i nj ury) . Th i s  characteri s ti c  confi gurat i on of i ntersecti on acci dents 
occurs i n  17 % of the cases , wh i ch i s  foremost as far as frequency i s  concerned 
and i n  the second category for severi ty ( average ISS = 1 4 . 2 )  preceded only , as 
far as i ntri ns i c severi ty i s concerned , by the confi gurati on i nvo l vi ng "moped 
rear - car front" with no s l i pp i ng  away of the moped ri der ( average ISS = 1 8 . 5 ). 
T h i s  very deathly col l i s i on i s  characteri sti c of acci dents occuri ng outs i de 
towns , part i cul arly at n i gh t .  I t  bri ngs to mind the i nterest i n  cycl i ng tracks 
outs i de towns and the i ncrease i n  rear vi s i bi l i ty for mopeds . 

However , . i t  i s  necessary to observe that , for a few cases of n i ght acci ­
dents , the l i ght i nq equi pment was not i n  operati onal condi t ion . 

The head-on and semi head-on confi gurati ons wi th no s l i ppi ng away of the 
rider i s  seri ous ( average ISS = ll . 8 )  and frequent ( 10%) . 

S i de-swipes are al so very freq uent ( 1 5% )  but not very seri ous ( average 
ISS = 5 . 6 ) . 

Vi o l ence of col l i s i ons 

I n formati on about the vi o lence of col l i s i ons i s  undoubtedly a very ti ck­
l i sh s ubj ect . Taneda ( 3 )  s hows that i n  a samp l e  of moped ri ders , 95  % had acci ­
dents at ... under 40 ki l ometers per hour.  Th i s  i ndi cation of speed � does not 
take i nto account the severi ty . The vio l ence l argely depends on �speed of 
the veh i cl e  col l i ded with and therefore i t  i s  c l o s i ng speed wh i ch has to be 
esti mated based on analys i s  of the veh i c l e  speeds . The methodol ogy used for 
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esti mat i n g  the speed of the car and moped i s  not very d i fferent from the tech ­
n i q ues used for pedestri an acci dents or those used by Whi taker ( 7 )  for two­
wheel ers , i . e .  brak i ng marks , throw i nq  d i s tance , reports by dri vers and wi tne s ­
ses . 
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These techn i q ues rema i n  i ns uffi c ient . The study of experi mental  col l i s i ons 

carri ed out i n  the Laboratory of the Peugeot-Renau l t  Associ ati on (8 )  h as ena­
b l ed new methods to be deve l opped , part i cu l arly by compari ng veh i cl e  deforma­
t i ons , the actual and experi mental compar i s on of the k i nemati cs of the vari ous 



el ements i n vo l ved and greater accuracy i n  eva l uat i n g  the throwi ng d i s tances . 
Reconsti tuting  actual acci dents remai ns the best way of veri fy i ng these eval ua­
t i ons . 

E st imates accord i ng  to speed group for the moped and car are gi ven and 
cover fi fty percent of the cases for a speci fi c confi gurat i on .  

The confi gurat i on for the 11moped s i de-car front 11 w i th no s l i pp i ng away 
0ccurs at a speed of 1 6  k i l ometers per hour for the moped and 3e k i l ometers per 
hour for the car .  The degree of seri ousness i s  l e s s  severe 1·1 i th s l i pp i ng away 
and when these speeds are d i fferent , h i gher for the moped (24k i l ometers per 
hour) and l ower for the car ( � 20 k i l ometers per hour) . 

When the car and the moped fol l ow rel ati vely paral l e l  paths ( i n  i denti ca l  
or reverse d i rection ) , the seri ousness of cases wi th no s l i pp i ng away is  c l o ­
sely l i nked to the c l o s i ng speed of both veh i cl es .  The cl os i ng speed i s  i nc l u ­
ded between 40 and 5 0  k i l ometers per hour for confi gurati ons w ith h i gh degrees 
of severi ty ( head-on and semi head-on or 11moped rear - car front 1 1 )  and from 
20 ki l ometers per hour for col l i s i ons w ith a l ow degree of severi ty such as 
for the 11moped front - car rear11 type .  

One cannot he l p  but noti ce the anal ogy between pedestri an acci dents and 
confi gurat ions concern i ng the front part of the car with no s l i pp i n g  away of 
the moped r i der ( 46 cases , i . e .  26 % of the total samp l e  taken ) . 

INJ URIES ( see fi gure 3 )  

Breakdown per body area accord i ng to degree of severi ty 

Mi nor i njuries : ( AIS  1 )  ( 9 ) : 29% , 26% , and 25% of i njuri es affect respec­
t i ve ly  the lower parts of the body , the head , and the upper parts of the body . 

Moderate i nj uri es : ( A IS 2 -3 ) : 37% , 32% , and 1 3% of these i nj uri es affcct 
the l ower parts of the body , the head , and the upper parts of the body . 

Severe and fatal i njur ies ( A I S  4- 5 ) : 70% and 18% of these i nj uries affect 
respectively the head and the abdomen . 

Causes o f  i nj ury 

Minor i njuries : these occur on the ground i n  6 5% of the cases and mai n ly 
affect the limbs . 

Moderate i njuri es : there are 1 5 7  of these . l t  can be seen that 83 of them 
were caused by i mpact agai nst the car ( of  wh i ch 48 through fracture of l ower 
l i mb by h i tt i n g  agai nst bumpers)  whereas 58 moderate i nj ur i es occur on the 
ground and affect the head and shoul der area .  

Severe or  fatal  i nj uries : 1 2 / 2 5  head i nj uries  of AIS  4-5  are caused by 
impact aga1 nst car (9/12 aga1 nst wi ndsh i e l d  frame ) . Out of 6 severe or fatal 
abdomi na l  i nj uries , h a l f were due to the two-whee l er i tse l f and especi al ly to 
the handl ebars . Wh i taker ( 7 )  makes the s ame remark ( on a samp l e  of 425 i nvo l ­
ved ) and al so reports that the moped actua l l y  g ives ri se to very l i tt l e  i nj ury . 



F IGURE 3 :  OR IG IN  O F  LES IONS BY BOOY  REG ION  AND GRAV I T Y  
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Remi nder concern i nT regu l at i ons and standards for mo�ed ri ders ' he lmets -
Hel mets were made compu sory outside towns i n  December 19 6. Also helmets so l d  
i n  France are t o  meet the req ui rements of the French Standard ( NF )  whi ch for 
absorpti on of  energy req ui red impact damp i ng at the top of the head . Thi s 
standard i s  bei ng  modi fi ed .  

Les·s ons  l earned from studying  nat i onal  stati s t i cs - Va le ix  ( 10 )  analysed 
moped acc1dents occur1 ng  i n  1974 concern1 ng !ö,927 cases w i th hel mets and 
65 , 597  wi thout . The mai n  res u l ts are as fol l ows : 
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- death rate of cases wi thout hel mets 2 . 7  ( 1 774/65597)  s l i ghtly h i gher than 
that for cases w ith he lmets whi ch i s  of 2 . 4  ( 264/ 10 , 927 ) . The test of X2 
shows that the di fference i s  not s i gn i fi cant at the 5% l eve l of s i gn i fi can­
ce (X2 = 2 . 9 1 ) . Therefore it is not pos s i b l e  to tal k  about the effect i veness 
of he lmets warn by ri ders i n  order to reduce the ri sk of death . 

- Tab l e  I I I  shows the i nfl uence of aae , and where the acci dent took p l ace on 
the death rate and accordi ng to wh�ther he lmet was worn or not . 

TABLE 3 :  INFLUENCE  OF AGE AND ACC IDENT  L OCAT ION ON THE D E A T H  R A T E  V E R S U S  H E L M  E T  U S E  
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l t  can be seen that the effect i veness of he lmets worn i n  France i n  1974 
d i d  not reduce the ri s k  of death for 93% ( 5434/76524) of the i nd i v i dua l s  wea­
ri ng he lmets , i . e .  i n  other words for vi cti ms wi th he lmets i nvo l ved i n  town 
acci dents or i n  country acci dents when i nvol vi ng young persons . 

l t  can a l s o  be seen that among peop l e  under 25 years o l d  the death rate 
for peop l e  weari n9  hel mets i s  greater ( l . 69 )  than for peop l e  not wear ing  hel ­
mets ( 1 . 52 ) . Th i s  may seem paradox i cal and can be exp l ai ned on ly by the i n ­
creased ri s k  and greater vi o l ence o f  the acci dents wh i ch ri ders weari ng  he l ­
mets and under 25 years of age are i nvol ved . The seri ousness of the acci dent 
i s  not compensated by effect i veness of the he l mets . 

Re s u l ts of our i n vestigation 

1 

The very di sparag ing  remarks i n  regards to present day he l mets have been 
confi rmed by the cases i n  our own s urvey . We shal l not go back on th i s  s ubject 
but we noti ce that i n  no case was the hel met respon s i b l e  of head and neck i nju­
ry . We sha l l exam i ne the i nci dence of approach to the samp l e  of the cases ob­
served and the reasons for the l ow rate of the effect i veness of the he lmets 
studi ed . We sha l l end by eval uati nq the effi ci ency to be expected from an appro­
ved he l met . 

- the b i ases : The most d i ffi c u l t  one to e l imi nate i s  that c i ted by Ashton ( 1 1 ) . 
Flow i s . a r i der weari ng a he l met to be cons i dered when he comes out unharmed 
after a fal l and for wh i ch the he lmet was exami ned . Th i s  person wi l l  proba­
bly be excl uded from a l l hospi tal and pol i ce stati sti cs . 



A second b i as concern i ng v io l ence can be studied i n  our examp l e .  The per­
centage of A I S  � 2 non head i njuri es i s  cl early h i gher for peop l e  weari ng he l ­
mets ( 78% ) than for peop l e  not weari ng he lmets ( 59%) . l t  can be i n ferred that 
the v io l ence of col l i s i ons i n  wh i ch hel mets are i mp l i cated i s  greater ,  wh i ch to 
a l arge extent exp l a i n s  why the death rate i s  only s l i ghtly d i fferent than for 
peop l e  not wear i ng  he lmets . Our samp l e  wh i ch i s  too smal l numeri ca l ly wi l l  not 
a l l ow an i n-depth study on the effi c iency of he lmets wi th the same vi o l ence . 

- Reasons 
sty e , 

he lmets stud ied are less  effect i ve 13 11bowl sha ed" , 3 1  "jet 
ace type . 

1 - The s he l l  does cover the most frequently affected parts of the head .  
As shown i n  fi gure 4�  the l ocati ons of  i mpact tak i ng  a l l cases of  seriousness 
i nto con s i derat i on , are above al l in the forehead area ( 77% of cases ) .  But the 
greater degree of i nj ury severi ty ,  the more the pl aces of i mpact are found i n  
the s i de area .  Out o f  2 3  seri ous fatal  i njuries  t o  the head ( A I S  4 - 5 )  wi th i n ­
di cat i ons o f  l ocal i zat i ons , 1 2  were i n  the 11 s i de 11 are a ,  8 i n  the forehead area , 
3 toward the back of the head and on top of the s kul l .  P rotecti on of the tempo­
ral areas ( 18% of i nj uries , 35% of seri ous i nj uries AIS 4 - 5 )  i s  not i n sured by 
11 bow l "  type he l mets . Al so , strictly faci a l  impacts ( 25%) are not protected (or  
not i n suffi ciently so )  by present day he lmets . 

H E L M E T  

F I G URE 4 
P L A C E  OF IMPACT TO HEAO 

I N  RELATION TO HELMET 

(lhe large ligures show 
the AIS to lhe head ) 

( * )  based on the 126 fi rst cases . 

NO HELME T 

2 - The maj ori ty of the he lmets comp l i ed to the French standard requi ri ng 
protecti on by straps to the top of the head .  The i n s uffi c i ency of the dampi ng 
whi ch a ims at protect ing  a s i n g l e  poi nt , i s  obvi ous . Absence of qua l i ty shock­
absorb i n g  materia l  was not observed i n  a l mest a l l cases . Ha l f of the he l mets 
had no absorb i n g  mater ia l . 



3 - Loss of the he lmet occured i n  14 cases/55 ( 25%) among wh i ch hal f befo­
re the mai n  i mpact . Th i s  resu l ted i n  the fol l owi n g ;  3 AIS  4-5 and 2 AIS 2-3 
out of 14 cases . The most frequent causes are fai l ure of the fasten i n g  system 
(4 case s )  or 11 shel l - l i ner 11 connect i on (3 cases ) ,  l oose ch i n  strap (3 cases ) ,  
s l i di n g  off of ch i n  pi ece i n  add i t ion to l oose buck l ing  ( 2  cases ) .  

- Estimate of ga i n  to be expected from i mproved he l met 

The new French standard i s  to enter i n  force i n  December 1977 ( 1 2 )  and fo­
resees an i ncrease i n  protected surfaces especi a l ly i n  the temporal area , and 
absorb ing  materi a l  about 20 mm th i ck on a l l areas covered by the shel l as we l l  
as i mproved strength of ch i n  strap . 

Tab l e  4 shows that a good he l met woul d  make a notab l e  i mprovement for 39% 
of unhe l meted moped ri ders and i ncrease protecti on for 3 1% of he l meted moped 
ri ders . 

Table 4 :  He ime t  effect i veness est 1 mated for 1 2 3 moped r 1 d e r s  wi thou t  he l met , and  est i ma t i on o f  suppleme n t a r y  
e f fe c t i veness a f fo r ded  b y  a n  he im et in confo rm i t y  w i  t h  t h e  f u t u r  s t anda r d s  f o r  5 5  helme t e d  r i d e r s  

WITHOUT H E LME T  H E LM E T  W I T H  H E LMET  

E F F E C T I V E N E S S  
A I S 4-5 A I S�3 TOTAL % A IS  4-5 A IS .;3 TOTA L % 

l 
1 
1 
1 

-·-- - -1 0 3 0  3 0  2 4  lht injury could htvt bttn tvoi d t d  0 5 5 9 . 

-;i 1 5  tht i n j u r y  could h t v t  bttn r t ll u c t d  6 6 1 2  9 9 1 8  
f r o m  two A I S  l t v t l 1  

tht i n j u r y  could not han been Vtr y 3 1 8  3 3 1  
difft r t n t  

1 6 7 54 - 3 3  6 0  

1 0 3 3  nent (no head i m p a c t  and uni n j u r t d )  0 1 2  

3 5 8 7 u n c t r l l  i n  1 4 i 5 9 

1 5  1 0 8  1 2  3 1 0  0 1 0  4 5  5 5  1 0 0  
- - - ----· - - -

CON CL US I ONS 

1 - In France acc idents wi th mopeds consti tute a maj or probl em ( 80 ,000 
victi ms , i n  other words as many as other 11two-whee lers 11 and pedestri an v i ct ims 
together) due to the i r  l arge n umber . 

2 - Over ei ghty percent of acci dents occur i n  towns ( 55% of death s ) . In 
more than ha l f  of the cases , these acci dents happen at cross -roads and in a 

1 
i 
1 

1 
1 



quarter of cases at n i ght ( over-representation  i n  rel ati on to the traffi c ) . 

3 - The most i mportant col l i s i on con fi gurati on consi sts of the "moped s i de 
-car front "  type w i th no s l i pp i ng  away of r ider from the car ( 26% of al l the 
AIS - 1 7% of the col l i s i ons , i n  second p l a ce i n  order of severi ty ) . 

4 - The ground i s  the cause of mi nor i njuries (A IS  1 )  i n  65% of cases . The 
car i s  the cause of over three quarters of fractures occuri ng  on the l ower 
l imbs ( bumpers ) and hal f the seri ous or fata l  i njuries . Out of 25 head i njuri es 
of AIS  4- 5 ,  1 2  are caused by the car ( of  wh i ch 9 aga i nst w inds h i e l d  surround) . 
Out of 6 abdomi nal i njuries A IS  4-5 , 3 are accounted for by the handl ebars of 
the moped . 

5 - The effi c iency of present day he lmets i n  France i s  medi ocre . Th i s  l ac k  
of  effi c i ency can be  exp l a i ned by the absence of protection i n  the most hi ghly 
affected areas of the head ( forehead and temporal ) ,  and a l s o  the l ack of shock­
absorb i n g  materi a l  as we l l  as frequent l os s  of he lmet ( 25%) . Several di fferent 
measures , notably i ncreased v io l ence for young peop l e  weari ng helmets i nvol ved 
i n  acci dents , l ead to decreas i ng the recorded effi ciency .  An i mproved helmet 
( comp ly ing  with the new speci fi cat ion to be i s sued) woul d decrease severi ty by 
35  to 40% of the cases accord ing  to our estimates . 

Improvi ng  he lmets , reducing handl ebar i mpacts and part i cu l arly mod i fying  
the front part of  cars ( b umpers and wi ndshi e l d  s urround }  appear to be  the most 
appropri ate measures to be taken for reduci ng severe i njuries of moped ri ders . 
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