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1 .  Material . 
( 1 )  Hospital mater ial . 
S ince February lst 1 9 7 1 ,  Odense Univer sity Hospi tal has kept ex
tensive records of all  persons hospita l i z ed or receiving casualty 
ward treatment following traffic acc idents on pub l ic highways .  A
bout 3 . 000 patients are registered annually , but in only 40% of 
these cases i s  a po l ice report made . 
The compos ition of the local popul ation makes this material repre
sentative of the whole country . 
The traf fic accident registra tion sys tem es timates the severity of 
inj ury by a grading sys tem containing 7 severi ty-groups , represen
ting the predic ted incapacity of the patient as fol lows : 1 = doube
ful or no incapac ity , 2 = sl ight incapaci ty ,  3 = ( 2 week s ,  4 = 
2 weeks to 3 months , 5 = 3 to 6 months , 6 = ) 6 months , 7 = dead . 
The traf f ic accident registration sys tem has been described in 
further detail by E .  Nordentoftl ) . 

( 2 )  Fol low-up material . 
From the hospital material were selec ted all  chi ldren aged 0 - 1 4  
years , who as  pedestrians or  bicyclists suffered a co l l is ion wi th 
a motor vehicle during 1 9 7 4 . This group tota lled 1 3 7  chi ldren , of 
which 3 were killed in the acc ident . I t  has been possible to fol 
low up 1 2 4  of these cases and to interview the child and parents 
as to the situation leading up to the acc ident and the details of 
the accident i tself . 
The 1 2 4  cases consist  of 8 2  boys and 4 2  girls , 6 5  bicyc l i s ts and 
5 9  pedestrians . 
The fol low-up examination was made on average 1 1 , 2  months after 
the accident , and it should be stressed , that the period of inca
pacity predic ted by the hospital was found to be correct in 7 2 , 6 % 
of the cases . 

( 3 )  Pol ice material . 
This cons ists of 3 years police reports of collisions between mo
tor vehicles and 0-14 year chi ldren . The police reports correspond 
to the pol ice -recorded fraction ( 4 6 , 2 % )  of the 1 9 7 2 - 1 9 7 4  hospital 
material ful f i l l ing the condi tions noted in ( 2 ) , a total of 1 4 3  
cases . ( Passenger cars only) . 

2 .  Epidemiology .  
( Hospital material)  
Previous investigations have already indicated the distribution of 
traffic acc idents wi th respect to time of day . But the relation
ship between accidentdistribution and traf fic intensity seems less 
obvious . 
Fig . 1 shows the dis tribution of traf fic accidents with respect to 
time of day for 0 - 1 4  year bicycl ists and pedestrians on all  days . 
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I t  will  be seen that the distribution for bicyclists and for pede
strians are more or less identical , and in the fol lowing discus
s ion they are therefore treated as a single group . 
Fig . 2 shows the time-of-day distribution of traf fic acc idents for 
Monday-Friday and Saturday-Sunday respectively . There is a clear 
d i ff erence between these two distributiogs ; particularly obvious 
is the Monday-Friday maximum at about 17 hours . 
I f  fig . 2 i s  compared with the distribution o f  traffic i ntens i ty 
with respect to time o f  day , fig . 3 ,  it i s  seen that the sharp 
d i f ference between Mon . -Fri . and Sat . -Sun . is clearly reflected in 
corresponding traffic accident distributions . It is  striking , how
eve r ,  that the morning traffic is  only poorly represented in the 
accident data , even when schoolchildren are taken as an isolated 
group ( f ig .  4 ) . A poss ible explanation for this phenomenon could 
for example be that children ' s  traffic abi l ities fol low a diurnal 
rhythm and thus decline as the day progres ses . 
The traffic i ntens i ty distr ibution i s  an average of a number of 
automatic ( 2 4 -hour) tra f f ic counts on both a large , fairly heavily
used road ( S anct J�rgensgade)  and a less heavily-used res idential 
road ( Eneb�rve j )  in 1 9 7 3 . The roads were chosen as typical repre
sentatives o f  the types of roads where chi ldren ' s  traf fic accidents 
occur . As can be seen , the dis tributions are nearly identical , a
part f rom the level of traffic , and they are also known to be vir
tual ly constant f rom year to year . 

An analys i s  has been made in a British paper2 )  of the distribution 
of schoolchi ldren ' s  traffic accidents with respect to time of day 
on schooldays and non-schooldays , and signi f icant dif ferences were 
found . However , no attention was given to the fact that non-school
days cons ist  of both school hol idays and weekends , which may wel l  
have d i f ferent dis tributions . 
In order to inve stigate this more closely , the tra f f ic accident 
dis tribution of 7 - 1 4  year-olds in the present study was divided up 
into schoolday 3cc idents and school holiday acc idents ( fig . 4 ) . 
School hol idays make up about 2 3 %  of the days o f  the year , and in 
this analysi s  it was found that 20 , 9 % of schoolchildren ' s  acci
dents occurred on school hol idays , which indicates that there is 
no particular concentration o f  accidents on these days . 
The accident-di s tribution on schooldays is  fairly simi l ar to fig . 
2 ( Mon . -Fri . ) , following the basic daily variation of traffic in
tensi ty . However , the distribution on school holidays di f fers from 
the other days . One explanation for this may lie both in a diffe
rence in chi ldren ' s  traffic exposure and in the fact that traffic 
intensity on school holidays is highly variable , depending on 
whether the day is a pub l ic hol iday ( e . g .  Easter) or only a school 
hol iday . 
In general , however ,  traffic intensity on school hol idays i s  more 
like fig . 3 ' s  Saturday-Sunday dis tribution than the Monday-Friday 
d is tribution . 

3 .  B iomechanical aspects 
(Fol low-up material 

The col l i s ion . Fig . 5 shows the po int of impact on the vehic le . 
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6 7 , 3 % of impacts were on the front and 2 2 , 7 %  on the sides . This 
material includes all motor vehicles , of which heavy commercial 
goods vehicles made up 10% . 

Fig . 6 shows the point of impact on the bicycle . 

The damage suf fered in the colli sion by the bicycle was a l so in
vestiga ted ( fig . 7 ) , and assigned to one of six groups graded af
ter decreasing severity of damage . The larges t  group was group 1 
- total ly damaged - compri s i ng 2 2  cases . Under "other damage "  were 
recorded bent handlebars ,  damaged mudguards and carriers , bent 
pedals ,  etc . 
Fig . 7 also shows the correlation between the cycle damage severi
ty group and the inj ury index ( average number of injuries per per
son) , and the most f requent serious injuries . The figures show 
that to a c ertain extent there appears to be a correlation between 
the degree of b icyc l e  damage and the bicycli st ' s  inj uries . 

After the primary col l i s ion contact with the motor vehic le ( 1 2 4  
case s )  the child was a )  thrown away or knocked down ( 6 3 , 7 % o f  ca
ses)  or b )  thrown over the bannet or roof ( 30 , 6 % of cases ) , or c )  
other o r  don ' t  know ( 5 , 6 % of case s ) . 
I f  a )  and b )  are compared ( fig . 8 )  i t  is seen that both injury in
dex and the most frequent serious injuries were higher in b)  than 
in a ) . As an explanation , one can note that i n  situation b )  the 
child comes into greater contac t with the dangerous areas around 
the windscreen than in situation a ) . 

Col l i s ion types . 
( Police material ) .  

From the l i terature i t  appears that the severity of inj ury ( e . g .  
expressed as AIS )  in a frontal col l i s ion between an unprotected 
person and a car depends partly on the shape of the front end of 
the car ( wedge - ,  pontoon- or box-shaped) and on the speed of im
pact . 
Fig . 9 shows the difference i n  injuries as re lated to the shape 
of the f ront end and to whether the impact was f rontal or from the 
s ide . The figure indicates both the total regional damage and se
rious injury in the various regions , and the severity of injury , 
calculated as the average o f  the longe st-lasting i n j ury for all 
persons in the group . 

S ince the child ' s  he ight i s  an important parameter for the colli
sion proces s  i t  must be emphas i z ed that the d i s tribution in age
classes was more or less the same within the pedestrian groups and 
wi thin the b icyc l i s t  groups , but dif ferent between the two groups 
( pedestrians vs . bicyc l i s ts ) ; the average age for pedestrians was 
6 , 7 years and for bicycl ists 10 , l  years . 

The distribution of speed o f  impact was found to be roughly uni
form in all the groups . lt must be emphasi zed , however , that only 
in a few cases are the speeds calculated , since in most cases 
speeds were estimated by the po lice . Thi s is  a weak po int in the 
material . 
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Fig . 9 indicates that : 

1 .  Col l i s ion with pontoon-shapes resulted in a greater frequency 
and severity of inj ury than wedge-shapes .  

2 .  Bicyc l ists suffered a greater severity of injury than pede
strians in a l l  types of collis ion , this finding i s  apparently 
not in agreement with the literature . 

3 .  For both bicyc l i s ts and pedestrians , side collisions resulted 
in greater severity of injury than a frontal col l i s ion . 
For side col l i s ions the point on the car body where contact oc
curs is presumably very important . The serious cases can thus 
be the result of contac t with the dangerous areas around the 
front windscreen . 
I t  i s  also conceivable that the speed of the unprotected party 
may be of importance ,  particularly in s ide col l i sions . I t  
should b e  added that i n  the fol low-up study i t  was found that 
2 3  of 2 5  children involved in s ide colli sions , but only 5 of 
7 4  children involved in frontal collis ions had a cons iderable 
speed in the fo3f of running or fast b icycl ing . 
A German report states that , for pedestrians , side col l i s ions 
result in a lower severity of i n jury (NACA) than frontal colli
s ions . 

4 .  The most frequent injury in all cases was commotio cerebri (con
cus sion) and its d i s tribution with regard to severity groups 
1-7  was more or less uniform i n  the various col l i s ion groups . 

The results presented here are to be seen in relation to 
( a )  that the police material represents the most serious part of 
the hospital material with regard to frequency and severity of in
jury ; 
( b )  that b i.cyc l i s t s  are heavily represented in the highest severi
ty groups , as shown i n  fig . 10 ( the hospital material ) ;  
( c )  that the bicyc l i s ts on average were 10 , l  years old as agai nst 
the average age of the pedestrians of 6 , 7  years , and in fig . 11 
( hospital materi a l )  it may be seen that the 9 - 1 1  year-olds have 
the greates t  f requency of i n j ury . 
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G r a d e  o f  T o t a l 
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