
C'hi ld traf f i c  a c c i d e n t s . 

E p i d em i o l o g i c al s t u d i e s  b a s e d  u p on c om b i n e d  h o s p i t a l - and p o l i -
c e  m a t e r i a l .  By 

E r i k  L. N o rd e n t o f t , M . D .  O d e n s e  Un i v e r s i ty H o s p j tal . 
M o s t  e p i d em i o l o g i c a l  s t ud i e s  o f  t r a r f i c  ac c i d e n t s  are 

b a s e d  1 1 n on m a t e r i a l  c o J. l e c t e d  by the p o l i c e . I n  s e ve ral s tu ­
d i e s  i t  h a s  b e e n  proved , t h a t  t h e s e  m a t e r i a l s  a r e  i n c om p l e t e  
and n o t  r e p r e s e n t a t i v e  ( 1 ) . C o n s e qu e n t l y  i t  m u s t  b e  o f  i n t e ­
r e s t  t o  b a s e  a s t udy o f  c h i ld t r af f i c  a c c i d e n � s  u p o n  R h o s n i tal 
c o l l e c t e d  mat e r i a l , wh i ch is a lm o s t  c om p l e t e  { 5 ) .  

The mat e r i a l  o r i g i nate s from O d e n s e  Univ e r 8 l ·�y .1 u � p l tal 
wh i c h  c ov e r s  a p o p u l a t i o n of 2 3 0 . 000 i nhab i t ant s ( 5 4 . 700 aged 
0-14 ye ars i n c l u s i ve and 1 78 . 4 00 ove r  14 y e ars p e r  January l s t  
1972 ) .  S t ar t i ng February t h e  l s t  1 9 7 1  a l l  p e r s o n s  hurt i n  ac­
c i d e n t s  o n  p ub l i c  r oa d s  wh e r e  whe e l e d  traff i c  was i nv o lved have 
b e e n  r e g i s t e re d  on a s p e c i al f ormula i n  the emergency ward o f  
t h e  h o s p i t al , a p p r o x i m a t e l y  3 . 000 p e r s ons p e r  y e a r .  The inve ­
s t igat i on i n c lud e s  t i m e  and p l a c e  o f  a c c i d e n t , the d a t a  and 
r o l e  o f  t h e  v i c t im as w e l l  as o f  the c ou n t e rpart , and t h e  u s e  
o f  p r o t e c t i ve m e asure s .  T h e  l e s i o ns are d e s c r i b e d  b y  t y p e  and 
r e g i o n  and are g raduated i n t o  7 g r o u p s  a c c o rd i ng t o  e x p e c t e d  
i n ab i l i ty i n  c on s i d e ra t i o n  o f  ag e ,  s e x  and o c c upat i o n .  The 
c o d i f i e d  p o l i c e  d e s cr i p t i on o f  t y p e  o f  a c c i d e n t  i s  ad d e d  t o  the 
f ormula , the i n f ormat i on of wh i c h  is then trans ferred to magne­
t i c  t ap e  in t h e  h o s p i t a l ' s  c ompu t e r r o om ,  f r o m  whe r e  i t  i s  s e r­
v i c e ab l e  t h r o u g h  2 2  o u t pu t  p r o gr amme s .  A m o r e  d e t a i l e d  d e ­
s c r i p t i on o f  t h i s  m 8 t h o d  i s  g i v e n  i n  t h e  I R C O B I  c on f e r e n c e  n r o ­
c e e d i ngs 1 9 73 . 

I n c i d e nc e .  

The i n c r e a s e  o f  i n c i d e n c e  in c h i ld t raf � i c  ac c i d en t s can 
be s e e n  by c om p ar i ng w i t h  the r e s u l t of the i n ve s t i g a t i on 
c a r r i e d  o u t  in 195 9-60 i n  t h e  same h o s p i t a l  area by P .  K 0 l l e­
J0rgensen ( 3 ) ,  s e e  t ab l e  I .  

Tab l e  I .  

Numb e r  o f  c h i l d r e n  age 0-1{.  1 . 4 . 5 9-31 . 3 . 6 0 .  1 . 4 . 71-3 1 . 3 . 72 .  

I n j ured i n  s i ngle b i c y c l e  
a c c i d e n t  2 5 0  
P e d e s t r i an o r  b i cy c l i s t  i n  
c o l l i s i on w i t h  au t om o b i l e  103 

I n j ur e d  as au t o m o b i l e p a s s enger 2 6  

2 5 6  

2 3 2  

9 6  

The t ab l e  s h ows , t ha t  d ur i ng t h e  12-year p e r i o d  o f  i nve­
s t i ga t i on i n  wh i c h the numb e r  o f  c h i l d r e n  e x p o s e d  in t h e  e x am­
i n e d  age g r o u p s  h a s  i n c r e a s e d  5%, t h e  num b e r  o f  s i ng l e  b i c y c l e  
ac c i d e n t s  r e m a i n e d  c o n s t an t ,  wh i l P  the num b e r  o f  ch i ld r e n  h i t  
b y  R n t orn nh i l p -· ha::> 'l oub l e d ;.i.nd t h e  numb e r  CJ f j n ;j u::-·; .i -;. � ; :- orr · :; � t� 
r 8.r·rncm[\c rs ha.::; · i .uadru µ J e d . 

'l'he ma t e r i al. h a �3 b e e n  p r ograrnme d ,  s o  t h a t  :i. t c a n  b e  ·: :: -: :: ­

d e d  i n t o  6 m e an i ngful t y p e s  o f  c on f l i c t , wh i ch s i m � � i � i � s  th� 
s u rv e y  in c om p a·r .i. s o .n w i t h  t h e  c on1t·� o n l y  u s e d  m1J. .1. t t p J e  c 1 rl�; ;:; _: ·:� .i -
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c a t i on j n t, o means o f  tran s p o r t a t i on and c ou n t e rpo.r t .  By " we ak "  
road-us e r s  i s  und e r 3 t o od pede s t r ians , b i cyc l i s t s ,  m o p e d  r i d e r s  and 
m o t o r cy c l i s t s  ( th e  l a t t e r  h oweve r o n l y  when i n  c o l l i s i on w i t h  larg­
e r m o t o r  v e h i c l e s ) .  Clas s i f i e d  as " s t r onger par t "  are automob i l e s  
and m o t orcy c l i s t s , p r o v i d o d  t h e y  have c o l l i d e d  w i t h  l ight e r  part i e s . 
P e d e s t r i an ' s  s ingle a c c i d e n t s  havc n o t b e e n  i n c l ud e d  i n  t h e  surv e y . 

The c l as s i f i c a t i on o f  the var i o u s  age group s w i t h i n  the t y p e s  
o f  c onf l i c t  app ears i n  tab le I I .  
Type o f  c onfl i c t .  Tab l e  I I .  Age 0-14 �ge 15-65 Age 66-99 
S i ngle , weak 5 3 , 9  3 2 ,6 2 4 , 5  
S ing1e , s trong 2 , 2  12 , 3  2 , 6  
W e ak /  weak 7 , 1  4 , 0 7 , 3  
W e ak/ s trong 2 8 , 7 26 , 2  42 , 7  
S t rong/ s trong 7,9 2 4  3 2 2  8 
T o tal l O O% 100% ioo% 

( Th e  m a t e r i a l  d a t e s  from February l s t  19 71-Novemb er l s t  1973 
and c omp r i s e s  1 . 885 p e r s on s aged 0-1 4 y e ar s , 5 . 2 13 aged 1 5 -65 and 
5 4 8  aged 66-99 ) .  

The c h i l d ren make u p  a r e 1 at i v e  overwe i gh t  numb e r  of s ingl e 
w e ak s i tu a t .i. o!'ls ( d e f i nat e J.y m o s t .ly s .i. ng 1 e  a c c i d e n t s  wi t h  b i cy c l e ) 
and a re l a t i ve l y  rare o c c ur e n c e  c f  s i ng l e  s t rong or s tr ong/ s t r ong 
s i tuat i on s  ( anal ogous w i th p r o t e c t e d  a c c i d e n t  s i t u at i ons ) .  

The inc i d e n c e  p e r  10 . 000 i n h �b i t an t s  i n  the age groups expo­
sed d u r i ng t h e  i n ve s t igated p e r i od of t ime aupears i n  tab l e  I I I .  

Type o f  c onf l i c t .  
S ingle , weak 
S i ngle , s tr eng 
W e ak/weak 
W e ak / s t r ong 
S t r ong/weak 
S t rong/ s trong 
To tal ( pe r  10 . 000)  

Tab l e  I I I .  Age 0-14 
185 . 7  

7 , 7 2 4 , ?  
98 , 9  0 , 5 
2 7,2 

344 , 5  

Age 15-99 
102 , 9  

36 , 8  
1 3 , 9  
89 , 9  

1 , 8  
78,3 

'323 ,6 

Thus t h e r e  i s  l o w e r  i n c i d e n c e  o f  i n j ury i n  p ro t e c t ed S i t ua­
t i ons and h i gh e r  i n c i d e nc e  i n  unpr o t c c t e d  s i tua t i on s i n  c h l l d r e n  
than :i.n a d u l  ts . 

The 1. e s i. ons . 
Charac t e r i s t i c s  i n  c h i l d re n  t r af f i c  l e s i ons have b e e n  d e ­

s c r i b e d  i n  s e ve ral prev i ou s  m a t e r i al s ,  and t h u s  t h e  e s s e n t i a l  i n­
t e re s t  o f  nov e l ty wou ld be a d e s c r i p t i on o f  the l e si ons i n  re l a t i on 
t o  age and ac c id e n t  s i tuat i on s .  �h j s  has b e e n  c ar r i e d  o u t  by the 
au t h o r  i n  a prev i ous work ( 6 » a :3 hO�'.'t s umm ary _,h-� 1 1  b e  g i  ven h e r e . 

He ad 
N e c k  Arm s 
Body 
Lcgs 

Tab le I V .  Age 0-1 4 Age 1 5-9� 
4 8  3 7  

2 4 
1 5  J 7 

5 10 
30 32 100% 100% ( Ba8ed upon a su rv e y  o f  160 i n j u r i e s  i n  ch i l d r o n  �nd 1 9 7  i n j u � j � �  

h:. ad u l t s , a n_  J n .f l i. c t (� d i n  weak/s trong s i tua t i on ;; . ) 
TabJ.e I V  shows n o  s i ßn i f l cant rl i f f e re n c e  i n  ' .. h ·„ : , ,r,, .; .. ,.!"' :··:"' ­

e t on <..:.:J r l i s t r i b n t i o n o f j n j u r l e s .  Howe v e r  a s j r�n _: f : c -:J: : (�V ' :-'-

66 



we i ght in number was proved of  femoral fractures in relat i on to  
t i b i al fractures in children ( 10 : 10 )  c ompared t o  adults ( 9 : 28 )  
( P -<:  O ,  05 ) .  

The degree o f  injury in chil dren and adults  resne c tively can 
b e  s e en i.n table V (based upon the same  material as tab le IV ) in 
whi c h  light , med i um o r  heavy le s i on ind i cate restri c t i on of  ab i l i ­
t y  i n  O ,  0-3 mon ths o r  more than 3 months r�s �e c tively. 

Degree of  l e s i on .  
Light 
Med ium 
Heavy 
Fatal 

Table V 
Age 0-14 

63 
34  

2 
1 

100% 

Age 1 5 -99 
5 1  
? R  
9 
2 

100% 

The re lati on b e tween heavy/l i ght  + med i um heavy le s i on i s  
s igni fi c ant l owe r in chi ldren ( 2 : 97 )  than in adults ( 9 : 89 )  
( P <  0 , 05 ) ,  as an ind i cation of a better  prognos i s  what fractures 
of  the extrem i t i e s  are c oncerned in children.  

Tab l e  VI  

160 chi ldren hit  by cars 3 2 5  chi ldren in s i ngle accidents 
He ad 
Neck  
Arms 
Body 
Leg s  

4 8  4 8  
2 0 

J.5 2 3  
5 3 

30  31 
1 00% 100% 

Tab J.e V I  i l J u s trate s  the regi onal d i s tribution of the l e s i ons , 
and tab le V I I  the d P.gr�e of  seve r i ty in children h i t  by automobi l e s  
and chi ldren fallen w i th a b i cyc le respect ively . It c ould not be 
demonst rated , that the re was a d l fference in the pattern of l e s i ons 
or in the d i s tribut i on of l .i,g;h t or med ium heavy inj ury in the se 
c h i ld ren,  who were referred t o  L h e  casualty room. Against that , 
heavy or fatal l e s i ons only oc cured in those  h i t  by an automob ile . 

Table V I I .  
_1_6_0

-=-
c
...,

h
,....1_· l_d.,._r_e_n_h_i_t�b�y_,..;;;c_ar s 3 2 5 chi ld  re n in s ing 1 e ac c i den t s • 

Degree of l e s i on 
Light 
Med i um 
Heavy 
Fatal 

63 70  
34  3 0  

2 0 
1 0 

100% 100% 
In  as much as the chi ld s ingle accidents  have shown s tagnant ten­
dency and only s e l d om cause seri ous l e s i ons , and J ikely are almost  
profylaxis  res i s tant as well , the remaining part of  the inve s t i ga­
t i on wi l J  c oncentrate on the c o l l i s i on acc ident s .  

The 2 4-hour, the day-of-week and the t ime-of-year variat i on i n  
child traf f i c  accidents . 

The t i me-of-year variation  of  c o l l i s i ons between c h i l d rAn 
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and a u t om o b i l e s a · u e a r s  l n  flgu re I ,  wh i c h shows rnaxima i n the 
m o n t h s  o f  s p r i ng and autum n .  The J ow numb er d ur i ng the w i n t e r  
m o n t h s  i s  p r obab ly d ue t o  � h e  fac t ,  that c h i l d re n  ar e o u t d o or s  
l e s s  o f t e n  t h e n , and c on s e q u e n t ly are l e s s  e x p o s ed t o  c o l l i s i o n s . 
T h e  t i m c - o f-ynar var i at i o ns are u n i f o rm what b i c y c l i s t s  and p e ­
d e s t r i an s a r e  c o n c a rne d . There are o n l y  few d ay s  p e r  y e ar w i th 
s l i p p e ry roads i n  the ar e a  o f i nv e s t i ga t i on . 

F i gu �e I I  s h ows the 2 4 -hour var i at i on o f  the c o ll i s i on 
ac c i d e n t s  a t  d i f fe r e n t  t im e s  of the y e a r .  The 2 4 -h o u r  var i a t i on 
i s  un i f o rm ,  and n o  re l a t i on t o li gh t i ng c ond .i t .i ons c an be p r ov e d . 

F i gure I I I  s h ows the eve ryd ay p a t t e rn of c h i ld r e n ' s  
s i n g l e  a c c i.d c n t s  and c o l J  i s i on ac c j d en t s  as w e l l as the p a t t e rn 
o f  t raf f i c  o n  a me d i um s :i. z e e x i t  r o ad . F i gu re IV s h o w s  t h e  s ame 
r e l a t i on s  for S a t u rd ay-Sund ay s where the numb e r  o f  ac c i d en t s are 
adrl ed u p ,  i n  as much as the i r  r e l at i on i n p r i n c i pal is i d e n t i c al . 

The 2 4 -h o u r  pat t e rn o f  ac c i d e n t s  i s  u n i f orm , i nd e p e nd en t  
o f  d ay - of -we e k  o r  ty p e o f  a c c i d e n t , w i th ob v i o u s  max i m a  ar ound 
5 p . m . , m o s t  d e f i nat � what the c oll i s i o n  a c c i d e n t s  are c on c e rne d ,  
wh i l e  t h e  max i m a  of the heavy traf f j c o n l y  c o rr e s p ond s w i t h  t h i s  
on w orkd ay a f t e r n o ons . The maxima of t h e  h e avy traf f i c  d u r ing 
t h e  m o rn i ng hours o f  t h e  w o rk d ays and S aturday n o on s i s  not re­
f l e c t e d  i n  t h e  ac c J d e n t  c u r v e . The t ra f f i c  on a m e d i um s i z e 
e x i t road has b e en c h o s en as an a c c e p t ab l e re pre s e n t a t i v e  o f  t he 
t raff i c  i n t e n s i ty i n  the area whe re t h e  c h i l d r e n  are e x o o s e d , i n  
a s  much as m o s t  c o l J i s i ons have taken p l a c e  o n  t h i s  t y p e o f  road 
or on smal le � subu rban r o ad s ,  the t r a f f i c  f l u c tu a t i o n  of w h i c h  
.i n t e r l o c k  h e re1.v.i 1; 11 . ( Du e t o  t e chn i c a l  d i f f i c u l t i e s  the ac c i d e nt 
v a r i a t i o n  survey h a s  n o t b e e n  c o rre c t e d  f o r  the app r ox i mat e l y 
30% we e kd ay s tha � � � �  s c h o o l  h o l i d ays , b u t  s i n c e  th e  v a r i a t i on 
i n  pr i n c i pal i s  f o u � d  i . o  b e  i d e n t i c a1 on s c h o o l d ay s  a n d  offd ay s 
th i s  c an n o t  b e  e x pu � t c d  t o  i nf l uen c e the re s u l t s ) . 

Age va�i at .i on .  
The d i s t r i b u t i on o f  age f o r  petl e s t r i an s  and b i c y c l i s t s  

re s p e c t i ve J y i n  c o l l . i s i o n  w i th au t om ob i l e s  i n  the h o s p i tal a r e a  
from F eb ruary lst 1 9 7 1  - Feb ruary J s t  1 9 74 ap p e ars in f i gura 
V I .  The d i s tr i b u t i on c o rre s p ond s w i t h  p rev i ou s pub l i s h e d  age 
d i s t r i.b u t i. on s ,  wi t.h an age maximum i n  c o L l i s i o n s b e t w e e n  wal k i. ng 
c h i ld ren and au t om o b i l e s  o f  3-8 years and i n  c o 1 1 i s i on s  b e twe e n  
c h i l d r2n o n  b i cy c l e s and aut omob i l e s  of 7-1 4 y e a rs . U n f o r t u n a t e ­
l y  t h e  ab ru p t faJ 1 i n  num b e r  o f  ac · i d en ts at the age o f J5 ( a p � r o x i m a t e ly 5 p e r  y e ar ) far f r 1m c nm p e n s a t e , t h a t  e a c h  y e a r  
a p n r o x i m a t e 1 y  1 00 1 5 -y ear o l d  m o p e d  r i d e r s  a r e  b r o ugh t t o the 
h o s � i tal ' s  c as u al t y r o om . 

A c c i d e n t  S i t u at i o ns . 

C od i f i e d d e s c r i n t i o n o f  t h e  ac � i d e � t  s i tu a t i on i s  uva i ·L ­
ab J. e from t h e  p o 1 i c e  i n  1 2 8  c as e s of c o l : i. s t on b e t w c c n  w:iJ k i. n g  
c h i ld r c n  n.nd au t om ob i l e s , and i n  l l 2  c a ::; ,� s of c o J  ' .i. :> i o n  b e �, ·,-.rt� 1� n. 
b i cy c l c  r i rl i ng c h i l d r e n  nnd a u t o� o b i l e s .  

�'he p c r c e n to.ge d i s t r .i. b u t t on o f  the waJ k i ng an .-1 th·�  b i c :i· r; ; 1� 
r .i d .L ng p e r s o n ' s  a c r ; i d e n t  s i t u o. t i. on a�) i) C a r�'> i n  s c l-1 0 r11 ; d, :i :·: r � i f 'c -·"m 
i n  f i gure V I I  and V I I I  re s p e c t i ve l y . 
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Figure VII shows , that 83% of the walking children are 
hit during crossing of the road , and of these  at least one half 
during unexpected manoeuvres or when appearing by parked vehicle s .  
Only 1% of the walking children are hit from behind , 4% when 
playing on the road and 14% in c ontrolled inters e c t i ons or on 
the s idewalk . 

Figure VIII shows that 6 5% of the bicyclists are hit in 
T-interse c t i ons and of the s e , the vast maj ority during left turn 
manoeuvres across the road , - about equally frequent in front of 
following or onc oming traffi c , - a manoeuvre which obviously is  
difficult for  the children to  perform . Head-on c ollisi ons on 
straight roads  have been rare , 4 , 5% ,  while 14 , 3% have taken 
place in X-crossings and 15 , 2% have been hit from behind on 
s traight roads , most often in the case where. the bicyclist has 
made a sway towards the road . 

De scripti on of the c ounterpart . 

In a previous material the police reports have been 
examined in regard t o  evaluation of the adult counterpart ' s  role 
in c o l l i s i ons between children and automobile s .  109 vehicles 
had male drivers and 22  women drivers . 118 drivers ha.d owned 
their license more than one year and 13 less  than one year .  The 
material c ould not b e  corre cted in relevans to age , seniority 
groups and sex occurence of motorists in the area of traff ic  
c oncerned , but no  immediate exc e s s  repre sentat i on s e em t o  appear . 

The speed of the c ounterpart was estima�ed less  than -
5 0km/h in 18 cases , 5 0-70 km/h in 16  case s ,  70-90  km/h in 3 ca­
s e s ,  while no estimation of speed had been s e t  in 106 cases 
( 74% ) .  In the cases of 3 counterparts the blood alc ohol was 
found to be more than 1 , 5  o/o o ,  another 2 had a s obriety test 
c arried out while 138 ( 96%) were judged to be s ober and c onse­
quently had no s obriety test  carried out . 

Out of 128 inflicted mot orvehicles the police f ound an 
indi cation to  have 13 ( 10% ) examined by a driving inspector,  
who f ound deficienci e s  in 5 .  

Ge ographical analys i s .  

During the beginning o f  the period o f  investigati on a 
manual plotting of the accidents was done on a city map in the 
scale 1 : 10 . 000. From September lst  1972 all known plac e s  of 
acc idents within Odense City limits , where regi stered mo tor­
vehicles  ( strong parties ) were involved have b e en cha�acterized by 
the c ode  of the Nati onal Registration Office for the postal 
address  closest  to the place of acc ident . The material has been 
programmed in such a way , that it  is  able to  give information as 
to  what roads  particular types  of acc idents have occured on, or 
how many accidents have o c cured on a certain stretch of road , as 
well as i t  is able to trans cribe lists of matching case paper 
numbers for detail analys i s .  

The material has been taken into practi cal use by the 
road- and city planners of the c omrnunity . 
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The e f f e c t  o f  re stri c t i ons on motoring. 

On Novembe r  the 2 5 th 197 3 ,  due to the o i l  c r i s e s ,  private 
driving was proh i b i ted on Sundays , along w i th the imp o s i ti on o f  
speed 1. imi. t s  to 60 km/h i n  densely buil t u p  areas and 8 0  km/h 
e l sewhere . 

From February the 1 6 th 1 9 7 4  the prohib i t i on was repealed 
a1.ong w i th the 60 km/h limitat i on ,  whi l e  the 80 km/h l im itation 
was re tained . 

On April  the 14th 1974  exper imental speed limits  of 
60 km/h was introduced in bui lt-up areas along w i th 9 0  km/h 
outs ide buil t-up areas and 110  km/h on high-ways . As a tempora­
ry measure thes e  limita t i ons are to last one year . 

In the hour of wri ting the e f  fect  of these  limi tati ons 
c an be j udged for the period of November  2 5 th 1973  t o  February 
29th 1974  ( per i od I I I )  and. c ompared with the c orre spond i ng peri­
od in the calend.ers from 1971-72 ( I )  and 1972-73 ( I I ) . 

The e ff e c t  on the c h i l d ren ' s  acc idents acc6rd ing to type 
of c onfli c t  grouping appears i n  table VII I .  

Table V I I I .  
T;y:Qe of c onfJ. i ct .  Peri od I I I  I I I  
a S i ngle , weak 36  35  3 7  
b S ingle , s trong 7 8 3 
c Weak/weak 1 1 1  1 
d Weak / s trong 38 39 2 4  
e Strong/weak 0 0 0 
f Strong/ s trong 1 1  1 1  5 

Total 93 104 70 

Weak only ( a+c ) 3 7  46  3 8  
Strong involved (b+d+e+ f )  5 6  5 8  3 2  

What the fall from 38/39 i n  the weak / s trong type i s  c on­
c e rne d ,  and the fall from 5 6 / 5 8  t o  32 in all acc idents with a 
strong part i s  c on c e rned , they are s i gni f i cant when re lated to 
the increased risk populat i on ( 5 4 . 700 ) ( P  = 0 , 01 ) .  

The re were 14 Sundays during peri od I I I  out of which  11  
were furn i shed with prohib i t ion against p rivate d riving . On the 
day-of-we�k  and time-of-year analys i s  another 5 , 5  weak/ s trong 
acc idents were e xpected on thcse  days , and after the ab ove men­
t i oned corre c tion the remain i ng fal l in acc idents i s  not  s igni­
ficant . ( An up to date d ocumentat i on w i l l  b e  presented at the 
c ongr.e s s ) .  

(Moreover , the analys i s  shows , that i t  i s  ne c e s sary to  
carry out  a meaningful gradua t i on of  the acc id �nts  ahead of the 
anal vs i s  of the effect of further ac t i ons , - o therwi s e  the ef­
fect n f  the s e  act i ons w i l l  tend to be ve i l ed by observat i ons 
which are not suscentible  to the act i on ) .  

D i s c u s s i on :  

Ch i lrt ren ' s  s ingle acci dents wi th b i cyc l e s  s eem t o  b e  � 
G t� ady .nd most l ikely treatment-re f ractora ry nrob l em .  Chi l � -
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ren ' s  c asual t i e s  as autom o b i l e  p a s sengers o c cur 4 t im e s  as often 
now a s  1 2  y e ars ago ,  but in th i s  type of a c c id ent , the c h i ld i s  
a pas s ive part and the e p i d em i o l ogy c annot b e  related t o  the 
b ehavi our of the c h i ld . 

C o l l i. s i ons b e tween c h i ldren and automob i l e s  oc cur now 
twi c e  as o f t e n  as 12 years ago , and the inc i d e n c e  i s  s t i l l  
increas ing out s i d e  a c urrent f a l l  of 3 5 -4 0% dur ing the newly 
imp o s e d  driving r e s tri c t i ons and s p e e d  limi t s . Thi s type of ac­
c id ent i s  the m o s t  frequent r e a s on f o r  s e r i ou s  and fatal i n j u­
r i e s  i n  c h i ldren and should b e  given h i gh pri o r i ty in the le s i on­
and a c c ident prevent ive w o rk . 

Effe c t ive l e s i on preventi on i s  t e chnologi c ally d i ff i cult 
and hardly e c onomically and p o l i t i cally nrati c ab l e , and c ons e­
quently the effort should mainly be oriented t owards a c c ident 
preven t i on .  A rat i onal a c c ident prevention c a l l s  f o r  a beha­
vi our- psychological , t e chno l o g i c al and e p i d emi o l og i c al know­
ledge , whi c h  i s  far from e s t ab l i shed to the full extent . Epide­
m i o l og i c a l  analys i s  should primar i ly be based upon h o s p i tal c o l ­
l e c t e d  materials ,  whi c h  would b e  more c omplete and m o r e  repre­
s entat ive than tho s e  c o l l e c t e d  by the p o l i c e , but which require 
supplementary inf ormat i on c o l l e c ted by the p o l i c e  and road 
authori t i e s  in order t o  b e  r e l a t e d  to traffi c  d e scrib ing data. 

The area of inv e s t igat i on c oncerned in the pre s ent ana­
lys i s  c an b e  chara c t e r i z e d  as a mixed suburban and rural are a  
with e xc � s s  suburban d i s t r i c t ,  in a t e c hn o l ogi c a l l y  highly 
deve l o p e d  c ountry w i t h  h i gh l iving s tandards and h igh automob ile 
int e n s i ty and w i th e asy and i nexpensive a c c e s s  t o  h o s p i tal 
treatmen t .  The b i cycle is tr a main means of tran s p ortat i on for 
chi ldren already from the a ge o f  4 unt i l  the m o p e d  age ( 15 years ) . 
The c l imate of the area i s  temperate w i th m i l d  and damp winters 
w i t h  only few s l i ppery r o ad d ays . Unt i l  the last 3 m onths of 
the 3-year p c r i od of inve s t i ga t i o n ,  there has only b e en a few 
and then only l o cal s p e e d  l im i t s  for the m o t ori z e d  traffi c .  In 
the k i nd e rgartens and the s c h o o l s  of the are a ,  traff i c  educat i on 
i s  given t o  the children w i t h  vari ous intens i t y .  The t e chnolo­
gical traf f i c - s e curing of s ch o o l  road s is sp orad i c , whi l e  m o s t  
s c h o o l s  have e s tab l i shed s ch o o l  patrols who are l e ad ing the 
younger pupi l ' s  rush hour traff i c  in the v i c inity o f  the s c h o o l .  

Apart from r e l a t ively more tibial fr�c tur e s  than femoral 
fracture s ,  the children ' s  l e s i ons d id not show any c le ar d if­
ference from t h o s e  in the adu l t s  in the same a c c i d ent s i tuat i ons , 
in a c c ordan c e  with the bumper ' s  c l e arance ove r the road . 

The analy s i s  of the tim e-of-year ,  d ay-of-week and 2 4-hour 
variati on d i d  n o t  p o int t oward s d arkne s s  or s l i pp e ry roads as a 
quant i tat ive important e lement . The time-of-year var i a t i ons 
c e rtainly r e f l e c t  the number of out-of-d o o r s  c h i l d r e n .  The day­
of-we ek var i a t i on o f  the c o l l i s i on ac c idents showed maxima on 
S aturday-Sunday-Monday , but n o t  e x c e s s i vely many ac c idents on 
Monday morning s . The c o 1l i s i on a c r. id e n t s  showed the same 2 4 -
h o u r  vari a t i on o n  workdays as on Sat u�1 o.y-Sund ays , and the s ame 
var i at i on as the s .ingle a c c ident s , always w j_ t h  c 1 e ar max imum at 
5 p . m .  C ertai nly thi s  max.i.murn was rnore pronounced i n  c n l J i s i on 
a c c i d e n t s  than in s i ng l e  ac c i d ent s , and what workd ay a f t c r n o ons 
are c onc erne d , thi s  m i ght b e  an ind i c at i on of an incre ased offer 
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of c o l l i s i on b e tween the maximum numb er of out-of-d o ors children 
and the h e avy rush hour traffi c .  The lacking refl e c t i on of the 
morning hour ' s  p e ak traf f i c  in the child a c c id en t s  m ight b e  an 
expre s s i on o f  a r e l a t ive g o od s e curing of the s ch o o l  road during 
the m o rning hours . On S aturdays there i s  none and on Sundays 
only d oub tful synchr onism b e tween adult traf:f i c  and child a c c i ­
dents . T h i s  s e ems t o  show , that the charac t e ri s t i c  2 4-hour 
curve o f  child acc idents very much refle c t s  the chi ldren's 
b ehav i our more than i t  r e f l e c t s  the adult traff i c . S t ina San­
d e l s  ( 7 )  has inve s t igated variat i ons in preparat ory s c h o o l  
childrens e xp o s i t i on i n  traf f i c  areas and d emons trated maxima 
from 10-11 a . m .  and from 3-4 p . m .  No analy s i s  i s  presented from 
the pre s ent area o f  inve s t i gation covering the older chi ldren ' s  
expo s i t i on ,  but i t  i s  pre sum e ably low during the f orenoon hour s , 
where they are p r o t e c t e d  in the schools , and high during the af­
t e rn o on s  c orre s p onding w i th a c c i d ent maximum . S aturdays and 
Sundays i t  i s  probab ly m ore evenly s c attered over the day than 
the a c c i dent d i stribu t i on .  Thus i t  i s  very l i ke ly , that the 
a c c i d ent d i s tribut ion t o  an e x tended d e gre e refle c t  the 2 4-hour 
var i a t i ons in the children ' s  traf f i c  f i tne s s , d e pend ing on fac­
tors such as t iredne s s , l ength of time from last meal , e t c .  
Thi s problem c ould d o  with a c l o s e r  analy s i s b a s e d  upon the 
exam i na t i on of the chi ldren ' s  traff i c  e xp o s i t i on and a p sycho­
t e chn i c al examinat i on of the 2 4-hour variat i on i n  their s k i l l s . 

The age d i stribut i on of the material shows , that s te p s  
taken t o  improve chi ldrens traf ( i c  b ehavi our should s tart al­
ready at the age of 2-3 ye ars f o r  the p e d e s tr i ans and 3-4 years 
for the b i cycleriders , a l ternat ively attempt t o  p o s tpone the 
childrens debut in the traf f i c . The age maxima are very pro­
l onged f or walking as w e l l  as for b i cyclerid ing chi ldren , whi c h  
r i ght of d o e s  n o t  ind i c at e , that they g e t  u s e d  t o  the traffi c ,  
rather that they d o  n o t  mature t o  get by as p e d e s trians unti l  
the age of 10-11 and as b i cyc l i s t s  unt i l  the age of 14-15 . 
However i t  c anno t  b e  e x c l ud e d , that the e xp o s i t i on i s  increas ing 
w i th age , and consequent ly they b e c ome ad apted or a l e arning 
take s p l ac e .  

The analy s i s  o f  the a c c i d ent s i tuat i ons show s , that the 
c o l li s i on accidents b e tween walking children and automob i l e s  
b y  far t ake p l a c e  when the childr?n have t o  c r o s s  the road out­
s id e  c ontrolled cro s s ings . Go ing through the p o l i c e  reports i t  
i s  obvi ous , that i t  i s  a c a s e  o f  impulse a c t i on on b ehalf of the 
chi ldren . 

The pattern of c o l l i s i ons b e tween b i cy c l e riding chi ldren 
and aut om o b i l e s  is more varying , but the ma j or part of the s e  
acc i d e n t s  t o ok p la c e  whi l e  the b i cy c l i s t  was making a l e f t  turn , 
and parti cularly in T-int o r s e c t i ons . 

A t  an examina t i on of the adult c ount erparts i n  the c o l ­
l i s i on acc idents , i t  was n o t  p o s s ible t o  d emons trate c on s c i cuous 
s en i o r ity- and age pattern s  or unexpe c t ed sex d i s tribut i on .  The 
s pe e d , the t e chni c al s t andard of the aut om ob i l e s  and eventual 
influence of a l c oh o l  was inccmp l e t e ly inve s t igated , but in far 
the m o s t  c as e s  the p o l i c e  f ound the s e  factors n o t  to have b e en 
reckle s s .  

By p l o t t ing o f  the acc idents on the c i ty map , remarkably 
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few a c c i d e n t s  app e ared on the ma j o r  road s ,  whe re the v e ry in­
t e n s e  t raf f i c  obv i ou s l y  s care s the c h i ld r e n .  The a c c idents 
t o ok p lace mainly on m e d i um s i z e  r oad s and suburban road s ,  d i f­
fus e ly s cattered over the are a ,  only w i th one ac tual "b lack 
s p ot " , whi ch has been c l o s e d  for through traf f i c  by now . It i s  
p o s s ib l e , that the c ont inuous analys i s  w i l l  b e  ab l e  t o  d i s c l o s e  
more d e f i nate re lat i ons b e tween road charac t e r i s t i c s  and c h i ld 
a c c i d e nt s .  

The analys i s  leave s the impr e s s i on ,  that the typi cal 
c o ll i s i on b e tw e e n  a walking c h i l d  and an aut om ob i l e  happens on a 
s uburban road , eventually a m e d i um s i ze road , around 5 p . m . , and 
s tarts w i th the c h i ld c r o s s ing the road une xp e c t e d ly .  The 
typi cal b i cy c l i s t  c o l J. i s i ons happen on the same type of road , 
pe rhaps wi th a t endency t o  s h i f t  t owards the more traf f i c e d  
r o ad , o n  the s ame t ime and m o s tly during unexpe c te d  turns t o  the· 
lef t .  In b ot h  cas e s  the a c c i d ent can b e  charac t e r i z e d  as a c o l­
l i s i on b e tween an impuls ive ly a c t i ng c h i ld and a d r ive r who i s  
" normal " i n  re gard t o  s p e e d , f i tne s s  and vehi c l e . 

Thu s , t o  have an e f fe c t ,  the ac t i ons taken again s t  the 
adu l t  road-us e rs s hould pr obably b e  very rigo rous , and the 
effort mus t  main ly be turned t oward s the c h i ldrens b ehav i our 
and t oward s br inging the p o s s ib i l i ty of c o l l i s i on b e tween the 
two i n c ompat i b le part i e s  d own , that i s  s e parat i on to the great­
e s t  p o s s ib l e  extent . I t  has hard ly b e e n  c om n l e t e ly c lar i f i e d , 
how much of a " traff i c  s e cure b e hav i our'' i t i s  p o s s ib l e  t o  
t e a c h  a c h i ld . Tt 3  p r s s i b i l i t i e s  are l im i ted by the c h i l d s  
und eve l o p e d  p s y c h nm o t o r i c  s k i l l s .  " Traf f i c  adap ti on '' of the 
c h i ldren i s  obv i o u s ly of l im i t e d  value , in as much as m o s t  o f  
t h e  i n jured ch i ld ren have b e e n  e x n o s ed t o  t raf f i c  for 2-3 years 
at the t ime , when they c o l l i d e  with an aut omob i l e . 

The re f o : · ..; , the p revent i on o f  c l: i l d  traf f i c  acc i dents must 
c ons i s t  o f  a running e f  fort t owards imnrovement o f  the b ehav i our 
of the adu l t s  and e s pe c i a l l y  o f  the c h i ldren in the traff i c ,  
along w i th an e f fo r t  t o  s e parate the part i e s  in time and s pace . 
The s eparat i on i n  space ought t o  b e  given h i gh p r i o r i ty i n  the 
c i ty deve l o pment . It would hardly be p o s s i b l e  t o  carry t h i s  
through e f  f e c t ively w i t h o u t  l egal i z ed c onsum e rs d emand t o  the 
c l as s i f i c at i on of the road s y s t em based u p on c on s i d e rat i on o f  
t h e  weak road-u s e rs l c v e l  o f  r i sk .  
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