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A hosp i ta l -ba sed reg i strati on of traff i c  acc i dent casua lt i e s  wa s i ntroduced 
i n  Göteborg i n  1 979 .  From 1983 the data of th i s  reg i ster and the acc i dent 
data recorded by the poli ce can be ma tched and anal ysed wi th a computer 
program deve loped in coopera t i on w ith  the Traffi c  Plann i n g  Depa rtment of the 
Town Plann i n g  Counc i l  of Göteborg . The data base conta i n s  1 856 c a sualt i e s  
from 1 983 . 

Head i nj u ri e s  a re common i n  traff i c  acc i dents and they can const i tute a 
great threat to li fe . Neck i nj uries  a re less common but the se i nc l ude 
c ri t i c a l  i nj u ri e s  to the medulla oblongata caused by fracture s  and d i sl oca
t i on s  of  the cervi c a l  sp i n e .  Most of  the  nec k i njuri e s  a re su sta i ned by car  
occupants.  The  symptoms of neck  inJu ri e s  a re not  a lways noted i mmed i a tely 
but the re i s  a consi derab l e  ri sk of prolonged d i sab i l i ty i n  some of these 
c a ses.  

The purpose of thi s paper i s  to desc ri be the e p i demi ology of head and neck 
in Ju ri es i n  u rban traffic and to i dent i fy acc i dent facto rs and trauma 
mechan i sms wh i c h  may corre l ate to a n  i n c reased ri sk of seri ous i njur ies  a nd 
permanent impa i rmen t .  

I NTRODUCTION 

Head i nj u ri e s  a re often pa i d  a ttenti on to i n  acc i dents. Th i s  i s  j u st i f ied 
i n  many case s  a s  i n trac ra n i a l  i njur ies  may be l i fe-threate n i n g . The ri sk 
of head i nj u ri e s  has  l ead to mandatory u se of hel met s  for motorcyc l i sts and 
moped-dri vers in  many countri e s .  P rotect i ve helmets a re a l so recommended 
or mandatory i n  some sports and i ndustri a l  work , and the u se of helme ts has 
reduced the seve ri ty of head i nj u ri e s  in  many acc i dents ( 1-3 ) .  I n  some c a se s  
the helmet i s  equ i pped w ith supplementary protect i ve devi ces such a s  vi sors 
to prevent face i njuries. I njur ies  to the face a re sel dom li fe-threa ten i n g  
but they may c a u se d i sfi guring  sequelae and psychol og i c a l  hand icaps. Face 
i nj u ri e s  may a lso lead to bl i ndness and  other physi ol og i ca l  i mpa i rments. 
Head i nj u ri e s  a re u sua lly easi l y  rec og n i zed . They a re often c a u sed by 
d i rect i mpact forces and they may be a ssoc iated w ith  uncon c i ou sness.  On 
the other hand , head i nj u ri e s  may so me t i me s  di stract the attent i on from 
other i n j u ri e s. 

Neck i njur ies  a re l e ss easi ly recogn i zed ( 4 , 5 ) .  Seri ous and  c ri t i c a l  neck 
i nj uri es a re probably due to head contact and compressi on of the nec k .  
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These i njuri es , i n c l uding  fractures or di sloca t i ons of the cervi cal  s p i ne , 
may be l i fe -threa ten i ng a n d  lea d  to tetra- o r  pa ra pa res i s  w ith a h i gh ri sk 
of s i gn i f i cant pe rmanent impa i rment .  M i nor or moderate neck i n j u ri e s  a re 
usual l y  caused by i ne rt i a  force s .  Even a moderate di stors i on of the cervi cal  
s p i ne may be  the cause of prolonged di sab i li ty a n d  li g i ta t i on ( 6 -9 ) .  The 
a ddi t i onal ma s s  of a protect i ve helmet may i n c rease the ri sk of neck i nj ur i e s  
i n  a cervi cal s p i ne di stors i on a n d  cause fa t i gue o f  the neck muscles ( 1 0 , 1 1 ) .  
Thus the head a n d  neck complex s hou l d  be j u dged and treated a s  a funct i onal 
u n i t  i n  many a cc i dents . 

A computer-based system for traff i c  acc i dent analy s i s  has been used by the 
Traff i c  P l a n n i n g  Depa rtment  of the Town P l ann i ng Counc i l  in Göteborg s i nce 
1 97 1 . Th i s  system was i n tended  to store and process  acc i dent data for a 
def i ned  region  to describe the acc i dent de velopment , analyse the cause of 
the a cc i dents , espe c i a lly traffi c  envi ronment factors , and to fac i li ta te 
pri ori ty j u dgements for traff i c  safety i n vestments on the roa d network . 

A reg i stra t i on of traff i c  acc i dent ca sua lt i e s  wa s i ntroduce d i n  1 979 a t  the 
hos p i ta l s  i n  Göteborg ( 430000 i n hab i tants ) .  The prima ry i ntent i on was to 
compl ete the offi c i a l  acc i dent outcome da ta a n d  dec rease the number of non
reported acc i dent s .  A fu rther i n tenti on wa s to c la s s i fy the acc i dent out
c ome for different categori e s  of roa d  users and age group s .  The f irst  
resu l t  from th i s  reg i strat i on wa s reported a t  the 1 982 I RCOB I conference 
( 1 2) . 

SCOPE  

The purpose of th i s  study wa s to i n vesti gate the  head a n d  neck  i nj u r i e s  
su sta i ne d  i n  traffic  acc i dents a n d  treated at  t h e  hospi tals i n  Göteborg 
du ri ng one year. 

Another i ntent i on was to test the avai labi li ty of the computer-based system 
wh i ch i s  de veloped fo r reg i stra t i on and analy s i s  of i njur ies  i n  traffi c  
acc i dents .  

Spe c i a l  attenti on was g i ven to 
the hea d and neck i nj u ries  i n  b i cycli sts , moped-dri vers , and 
motorcyc li sts in  o rder to  eva l uate the  use and effect of  helmets 
the hea d and nec k i njuries  i n  car occupants i n  order to eva luate 
the use  a n d  effect of safety bel ts and the i nfl uence of the 
pos i t i on in the car on the i njury seve ri ty . 

MATERIAL AND METHOD 

The ma te r i a l  i nc lu des a ll i nj u red  and k i lled  roa d users wh i c h  were recorded  
by  the  Traffic  Inj ury Regi ster in  Göteborg du r i n g  1 98 3 .  A prel i m i na ry set 
of a cc i dent a n d  i n j ury da ta were recorde d  by the ordi nary staff at  the 
emergency departments . These data were compl eted wi th the i njury a n d  trea t
ment  da ta obta i ne d  from the  ordi nary hospi ta l  records du r i ng the  f i rst  con
t i nous peri od  of hosp i t a l  stay after the acc i dent at  one or more c l i n i c s .  
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The loca t i on , type a n d  se verity of the i n j ur i e s  were a ssessed a n d  coded  by 
one person at  the Traff i c  I njury Reg i ster .  The i njury severi ty wa s de sc r i bed  
accordi n g  to  the  A IS- a n d  I SS-system ( 1 3 , 1 4 ) . 

The fol lowi ng i nj u ry parameters are used to de sc r i be the occu rrence of 
certa i n  i nj uri es: 

1 .  Re l a ti ve i nj ury i nc i dence 
The relati ve i nj ury i nc i dence i s  defi ned by the equ a t i on 

I = N; i n wh i c h 

n i s  the tota l number of i nj u r i e s  i n  a spe c i f ic part of the body ( e . g .  the 
hea d) i n  one roa d u ser ca tegory ( e . g .  pedestr i ans) . 

N i s  the tota l n umber of i njured road use rs of that ca tegory . 

The relat i ve inj ury i nc i dence i s  a mea sure of the ri sk of su sta i n i ng an 
i njury in  a spec i f i c  part of the body ,  in  a spe c i f i c  roa d user ca tegory , 
i nj u red  i n  a spec i f i c  type of traff i c  acc i dent .  

2 .  Rela t i ve i nj ury seve r i ty 
The re l at i ve i n j ury se veri ty i s  defined  by the equat i on 

S = n ( A I S>C) ; i n  wh ich  
n 

n (A I S>C ) i s  the number of i n j ur i e s  i n  a spec i f i c  part of the body w ith  the 
AIS se ve r i ty greater than C .  

The rel a t i ve i n j ury se veri ty i s  a �easure of the r i sk that a spec i f i c  i n j ury 
i s  ser ious  ( A I S>2) or l i fe-threa ten i n g  ( A I S >3 ) . 

3 .  I nj ury locat ion 
I n  thi s study the fol lowing  def i n i t i ons  a re made: 
Hea d = Bra i n  and/or skull 
Head-Face = Hea d and/or face 

RESULTS AND COMMENTS ( TABLES I - XI I I )  

The re l a ti ve i nc i dence of hea d,  face , a n d  neck i n j ur i e s  i n  a ll roa d user 
categor i e s  a n d  ages wa s 26 , 25 , a n d  1 0  per cent respecti vely ( Ta b l e  I ) .  
The rel a t i ve i nc i dence of head a n d  face i n j ur i e s  wa s a lmost the same 
( about 25%) i n  a du l t s  a n d  e l ders a n d  2-5 % g rea ter i n  c h i ldren . The rel a t i ve 
i nc i dence of neck i n j ur i e s  i n  c h i ldren wa s very low ( 0 . 3 %) . Hea d a n d  face 
i nj u r i e s  were rel ated to the age and hea d protect i on in two -wheelers ( Ta b l e  
V - I X) . Hea d-face a n d  neck i nj u r i e s  were re late d t o  the posi t i on i n  the c a r  
a n d  the use o f  safety bel ts i n  c a r  occupa nts ( Ta b l e  X ,  XI ) .  
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�ead i nj u ries  ( Ta b l e  I , I I , V )  

I rrespec t i ve of a ge , head i nj u ri e s  were most frequent ( 33%) i n  pedestri a n s  
(Table I ) .  I n  c h i l dren , head i nj u ries  were more frequent i n  c a r  occu pants 
( 4 7 %) . I n  adu l t  and el derl y car  occ u pants head injuries  were noted i n  28 
and 29% re spect i ve l y .  Th i s  i s  probab l y  due to the use  of safety be l ts i n  
these categories . A ma j o r  part ( 70%)  o f  the ch i l dren d i d  not u s e  safety 
bel ts as they we re s i tt i n g  i n  the rea r  sea t .  The rel a t i ve i n c i dence of head 
i n j u ri e s  wa s sma l l er ( 1 6%)  for motorcyc l i s ts and moped-dri vers , wh i c h  i l 
l u strates the protect i ve effect of hel mets ( Ta b l e  I ) .  L i fe -threa ten i ng head 
i nj u ries  ( A I S>3 ) were noted in 35 casua l t ies  ( 1 . 9 % ,  Table I I ) .  Pedestri ans 
sustai ned l i fe -threa ten i n g  head i nj u ri e s  in  1 0  cases  ( 3 . 7%) , car  occupants 
in 1 7  ( 2 .8%) , b i cycl i s ts i n  3 ( 0 . 5 %) , and �ope d-dri vers and motorcyc l i sts i n  
one each ( 0 . 4 %  i n  tota l ) .  These percentages represent the rel at i ve head 
i n j u ry i n c i dences i n  these categori es . Pedestri an head i n j u ries  were l i fe 
threate n i n g  i n  1 2 %, car  occupan ts ' i n  1 0 ,  moped-dri ve rs ' a n d  motorcyc l i sts 
in 5, and cyc l i sts ' i n  2 .  These percentages rep resent the rel at i ve head 
i n j u ry severi t ies . 

Face i nj u ries  ( Tab l e  I , I I I , V I ) 

Face i nj u ries  were most frequent ( 3 3 %) i n  cyc l i sts ( Ta b l e  I I I ) .  The re l a ti ve 
i nc i dence of face i nj u ri es wa s g rea test ( 4 2 %) for cyc l i sts be l ow 10 
( Tab l e VI) . Al most  a l l  ( 96% )  of the cyc l i s ts ' face i nj u ri e s  i n  c h i l dren 
be l ow 1 0  were of minor severi ty ( A I S= 1 ) .  Seri ous face i nj u ries  ( A I S=3 ) were 
noted i n  1 4  casua l t i e s  ( 0 .8%) . E i ght  of these were c a r  occupants ( Tab l e  I I I ) .  

Neck i n j u ries  (Tab l e  I , I V ,XI , XI I I )  

Neck i nj uri es were unusual  i n  a l l road user categori es except car  occupants 
( Ta b l e  I V ) . Ei ghty-s i x  per cent of the neck i nj u ries  were noted i n  the car  
occupants . The rel at i ve i n c i dence of neck i n j u ries  wa s 26 and 29% for adu l t 
and el derl y car  occupants re spec t i vel y ( Ta b l e  I ) .  One l i fe -threaten i n g  
( A I S= 5 )  neck i n j u ry wa s noted i n  a pedestri an , one another ( A I S=4 ) i n  a 
cyc l i s t  ( Ta b l e  I V ) .  N i nety-fo u r  per cent of the nec k i nj u ries  i n  car  
occupants were of  mi nor i n j u ry severi ty ( A I S= 1 ) .  Onl y  one ch i l d  sustai ned 
a neck i n j u ry .  T h i s  was a c a r  occupant w ith a n  A I S= 1  i n j u ry .  

Hea d and face i nj u ri e s  i n  two-wheel e rs (cyc l i s ts , moped-dri vers , and motor
cyc l i sts ; Tabl e  V -I X) 

Head-face i nj u ries  we re noted i n  i nj u red cyc l i s ts i n  57% (Tabl e V I I ) .  The 
re l a ti ve i nc i dence of head-face i nj u ries  i n  cyc l i sts had max i ma i n  c h i l dren 
4-6 ( 79%)  and i n  adu l ts 40-49 ( 74%) . No seri ous ( A I S= 3 )  head-face i n j u ri e s  
were noted i n  ch i l dren i n  b i cyc l e  acc i dents . Seri ous ( A I S=3 )  hea �-face 
i n j u ri e s  were no ted in  9 cases ( 1 . 4 %) , a l l adu l ts .  L i fe -threate n i n g  head
face i n j u ries  were noted in three cyc l i sts . One of these died of a A I S=5 
head i n j u ry sustai ned i n  a co l l i s i on w i th a c a r  (Table  V I I I ) ,  one another 
d ied  of a A I S=6 head i nj u ry i n  a s i ng l e  acc i den t .  The th i rd s urvi ved a 
A I S=4 head i n j u ry i n  a col l i s i on w ith  a car.  He lmets were not u sed in these 
cases . He l mets were used by onl y 1 0  cyc l i sts ( 1 0/630 = 1 . 6 %) . Moped-dri vers 
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and motorcycl i sts  were l es s  frequentl y i nj ured i n  the head or face than 
cyc l i sts (Tab l e  I X) .  Howeve r ,  l i fe-threaten i n g  head i nj u r i e s  were somewhat 
more frequent i n  moped-dri vers and motorcyc l i sts . 

Head-face i njur ies  i n  car  occupants ( Ta b l e  X) 

Head-face i njur ies  were noted in 53% of a l l i nj ured car occupants . L i fe 
threaten i n g  head-face i njur ies  ( A I S>3 )  were noted i n  1 7  c a r  occu pants ( 2 . 7%) , 
max i ma l  (A I S=6 ) head-face i njur ies  i n  9 ( 1 . 5%) . Safety bel ts a l most  hal ved 
the overa l l  rel a t i ve head-face i nj ury i nc i dence from (64-78)  to 35%.  Head
face i njur ies  were somewha t l es s  frequent in  dri vers (46%)  compared to front 
and rear pas sengers (62% each ) .  

Neck i njuries  i n  car occupants ( Ta b l e  XI ) 

Neck i nj u r ies  were noted i n  25%  of the car occ u pants . A l most  a l l 
( 1 44/ 1 54 = 94%) of the neck i nj u r i e s  were of m i nor seve r i ty ( A I S= 1 ) .  On ly  
four ( 2 . 6 % )  of the neck  i nj ur ies  were seri ous ( A I S=3 ) . Life-threate n i n g  
neck i njuries  were not noted i n  the c a r  occupants .  The u s e  o f  safety bel ts 
seems to be corre l a ted to a greater re l a t i ve i nc i dence of neck i nj u r i e s  ( 36 %  
wi th and 1 3% wi thout safety bel ts  i rres pect i ve o f  the pos i ti on i n  the car ) . 
The di fference was greatest for pa s sangers i n  the front sea t .  One passanger 
of 42 in the front seat wi thout safety bel t sustai ned a neck i n j ury compared 
to 26 of 77 wi th sa fety be l ts .  

Types of h ead , fac e ,  and n eck i nju r i es ( Tab l e XI I , XII I) 

1 0 1 6  head-face i njuries  were noted i n  1 856 casual t i e s .  Most ( 6 1 %) of the 
head-face i njur ies  were superfi c i a l , such as excori a t i on s  and minor wounds 

and contus i on s .  Head-face fractures were noted i n  1 36 casua l t i e s  ( 7 . 3%) . 
Cerebra l conuss i on wa s noted i n  223 ( 1 2%) . Cerebral concuss i on wa s noted i n  
9 0  o f  630 cyc l i s ts ( 1 4 . 8%) . Max i ma l  ( A I S=6 ) head i nj u r i e s  were noted i n  20 
casua l t i e s  ( 1 . 1 %) .  Neck i nj u r i e s  were noted i n  1 78 casua l t i e s  ( 9 . 6 % ) . A 
major part ( 78%) of the neck i nj u r ies  were d i stors ion  of the cerv i c a l  s p i ne . 
A l most  a l l  ( 94%)  of the cerv i c a l  s p i n e  d i stors i ons were noted i n  car  
occupants . Severe neck i njur ies  such a s  d i s l ocations  and/or fractures of 
the cerv ica l  s p i ne were no ted i n  1 1  casua l t i e s  ( 0 . 6 % ) .  One contu s i on of the 
medu l l a  obl ongata wa s noted wi thout any d i sl ocat i on or fracture of the 
cerv i c a l  s p i ne .  

D I SCUS S I ON 

Head and face inJur ies  are common i n  traffi c acc i dents and  head-face i nj u �i es  
were noted i n  47%  of the 1 856 road acc i dent casua l t i e s  i n  Göteborg i n  1 983 . 
I ntracra n i a l  i njur ies  may be l i fe- threate n i ng ,  face i njur ies  are usua l l y  not . 
L i fe -threaten ing  head i nj u r i e s  were noted i n  3 5  casua l t i e s  ( 1 . 9%)  and 1 6  
( 0 . 9%) d i ed of these i njuri e s .  The probabi l i ty of death from a head i njury 
seems to be greatest for pedestri a n s  h i t  by car  and for car occupants i n  
a utomob i l e  acc i dents . About 1 0 %  of the head i njur ies  were l i fe-threa ten i ng 
i n  these categories  (Tabl e I I ) .  L i fe- threaten i n g  head i njur ies  were l es s  
frequent ly  noted i n  i nju red motorcyc l i s ts , moped-dri vers , and b i cyc l i sts . 
The greater re l a t i ve i nc i dence of l i fe -threate n i n g  head i nj u r ies  i n  
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moped-dri ve rs and motorcycl i sts compa red to b i cyc l i s ts cou l d  be exp l a i ned by 
greater ve l oc i t i e s  i n  the motorcyc l e  acci dents  ( Tabl e I X) .  

The ri s k  of susta i n i n g  head-face i nj uri es i n  b i cycl e acc i dents seems to be 
h i ghe st  ( 79%)  i n  c h i l dren between 4 and 6 ( Tab l e  V I I ) .  Modern b i cycles a re 
ea s i l y  dri ven fa st  that l i fe-threate n i n g  head i njuries  a re ri s ked .  I n  adu l t s 
( >1 6  years ) 1 2  seri ou s  ( AI S�3 ) head i n j u ries  were noted i n  395 i nj u red 
b i cyc l i sts  ( 3%) . Three hea d i n j u ri es were l i fe-threaten i n g ,  two fata l . 
Seri ous ( A I S �3 )  head i nj u ri e s  were not noted i n  ch i l dren i n  b i cyc l e  acc i dents . 
The rel at i ve head-face i nj u ry i nc i dence ( 74%)  i n  i n j u red adu l t  b i cyc l i s ts 
40-49 yea rs o l d  was a l most as h i gh as in smal l ch i l dren . 

The protec t i ve effect of he lmets i s  i l l ustra ted by the sma l l er rel at i ve 
i nc i dence of head ( 1 6%)  and face ( 1 3%) i nj u ri es i n  motorcyc l i s ts and 
moped-dri vers compared to b i cycl i sts ( 24 and 33% re spec t i ve l y ) . Head pro 
tect i on wa s u sed o n l y  excepti onal l y  i n  b i cycl i sts and a l most  exc l u s i ve ly  i n  
ch i l dren 4-6 years ol d i n  s i n gl e  acc i dent s .  More than 80% o f  the drivers 
i nj u red i n  motorcyc l e  and moped acc i dents wore hel mets . Thus  i t  seems i m
portant to recommend protec t i ve hel mets al so for b i cyc l i s ts , espec i a l l y  for 
adu l ts who re gu l a rl y  use b i cyc l e s  i n  commu t i n g  traff i c  ( 1 5 ) .  Bi cyc l e  helmets 
probab l y  protect more from head i nj u ries  than face i nj u ri e s . Hel mets wou l d  
probab l y  reduce the i nc i dence of the b i cyc l i s ts head i njuries  by 30-50% 
accord i n g  to th i s study .  

The protect i ve effect of safety bel ts a ga i nst  head-face i n j u ri es i n  c a r  
occupants i s  qu i te ob v i ous . Safety be lts  seem to reduce the genera l  ri s k  
of head-face i nj u ri e s  by a pproximately  5 0 %  ( Tabl e X) . The protecti ve effect 
a ga i nst  l i fe-threate n i n g  head i nj u ri e s  in car  occupants was l e ss obvious  a s  
the u s e  o f  safety bel ts wa s u n known i n  many fatal acc i dents . 

Nec k i nj u ri e s  a re l es s  common than head-face i njuri e s  i n  traff i c  acc i dent s .  
Neck i nj u ries  we re noted i n  10% of the casua l t ies  i n  th i s  study .  Only  two 
l i fe-threa ten i n g  neck i n j u ri es were note d ,  one i n  a pedestrian  and one i n  a 
b i cyc l i s t  (Tabl e I V ) .  A major pa rt (86%) of the neck i njuries  we re noted 
i n  car  occupants . Di stors i ons , d i s l ocat i on s ,  and fractures of the cerv ica l  
s p i ne were noted a l most  exc l u s i ve l y  ( 93%)  i n  car  occupan ts . The neck i n 
j u ri e s  o f  the c a r  occupants were not l i fe -threa ten i n g  i n  any case . Four 
of them ( 2 . 6%) were serious ( A I S=3 ) . 

The c orre l a t i on between the use  of safety bel ts and a greater rel at i ve 
i nc i dence of minor neck i nj u ri es ,  wh i c h  was noted i n  th i s  study ( Tabl e XI ) ,  
mi ght be exp l a i ned by the i nert i a  forces of the head wh i c h  i s  mov i n g  i n  the 
i n i t i a l  d i recti on of the veh i c l e  duri n g  the f i rst  part of the col l i s i on when 
the body i s  restra i ned by the safety bel t .  T h i s  i s  ea s i l y  understood i n  
fron tal c ol l i s i ons but may occ u r  even i n  rea r  col l i s i ons i f  the res i l i ence 
of the seat bac k i s  too great .  Further stud ies  shou l d  be made to i n vest i gate 
the l on g  term resu l ts of the cerv i c a l  s p i ne d i stors ions  and the i n j u ry 
mechani sms i n  these acc i dents . 

An i nc reased ri s k  of neck i nj uri e s  caused by heavy protec t i ve hel mets cou l d  
not be demonstra ted i n  th i s  study . Theoret i ca l l y  th i s  m i ght be pos s i b l e  i n  
a c c i dents where the head i rnpact acce l erates the head and hel met  v i ol ently 
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and the cerv i c a l  s p i ne reta rds the d i stors i on ( 1 1 ) .  Severe neck inJuries  
have been noted i n  some fata l motorcyc l e  acc i dents in  Sweden in  wh i c h  heavy 
he lmets m i ght have c ontri buted ( 1 0 ) .  

Neck i nj u ries , even seri ous one s ,  may be overl ooked duri n g  the f i rst  period 
after an acc i dent i f  the pat i ent i s  unconc i ous  or i f  there a re other i nj uries  
wh i c h  di stract the  attent i on of the  pati ent and the  doctor. Al so the  actual  
symptoms of stra i n  i nj u ri e s  do not show i mmed i ate l y .  Seque l ae o f  neck i n 
j u ri e s  were noted i n  5 %  i n  adu l ts i n  car-pedestrian acc i dents ( 1 6 ) .  Earl y  
recogn i ti on of neck i nj u ries  seems fundamental  to start adequate therapy 
wh i ch may reduce the ri sk  of permanent i mpa i rment .  

Th i s  i s  a study of i nj uries i n  u rban traffi c .  I n  th i s  study the inJu ry 
para meters "re l a t i ve i n j u ry i nc i dence" and  "re l a t i ve i nj u ry severi ty" were 
i ntroduced . Th i s  made i t  poss i b l e  to compare the occu rrence of spec i f i c  
i n j u ries  i n  spec i fi c  road user categori e s  i nj u red i n  spec i f i c  acc i dents . 
These para meters do not i l l u strate the real ri sk  to be i nj u red i n  a spec i f i c  
acc i dent type . However,  they do i f  they a re rel a ted to the expos i ti on of 
d i fferent road users in urban traffi c .  

The acc i dent outcome expressed as the t i me of hosp i ta l  c a re wa s not  i n vest i ga 
ted i n  th i s study . Th i s acc i dent outcome depends on many other factors such 
as othe r i nj u ri e s  and soc i a l  c i rcumstances  of the i n j u re d .  However, more 
deta i l ed a na l y s i s  cou l d  be made w ith the computer program used i n  t h i s  study 
i ncl u d i n g  l on g-term fol l ow-up stud ie s .  Th i s  a l so i nc l udes s tu d i e s  of the 
causes of the accidents and traff i c  e nv i ronment factores processed by the 
Traffic  P l a nn i n g  Depa rtment wh ich  cou l d  be l i nked with the hospi tal data of 
the Traffic  I n j u ry Regi ster. 

CONCLUS I ONS 

Head a nd face inJu ri e s  a re common i n  u rban traffi c  acc i dents and the head 
i nj u ri e s  consti tute a great threat to l i fe . 

Fa tal head i njur ies  a re most  frequent i n  pedestri a n s  h i t  by car  and  i n  car  
occupants in  automob i l e  acc i dents . 

Safety bel ts reduce the i n c i dence of head-face i nj u ri e s  by approx i mately  50%.  

Seri ous  ( A I S>2 )  head-face i njuries  a re uncommon in c h i l dren in b i cyc l e  
acc i dents . 

I n  b i cyc l i s ts head-face i n j u ries  a re most frequent i n  young c h i l dren and i n  
adu l ts 40 -49 of a ge .  

B i cyc l e  hel mets wou l d  probab l y  reduce the i nc i dence of head i nj u ri e s  i n  
b i cyc l i sts by 30-50%. 

Severe neck i nj u ri e s  a re uncommon i n  traffi c  acc i dents , espec i a l l y  i n  
c h i l  dren . 

The major number of the neck i njuries  i n  traffi c  acci dents a re noted i n  car  
occupan t s .  Most o f  these i nj uries a re o f  m inor  o r  moderate seve ri ty but  
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may cause pa i n  and disc omfort a l ong time a fter the a cc i dent . 

I nertia forces wil l promote neck inj u ries i n  traffic acc i dents . This i s  
seen in car  occ upants restra i ned by safety bel ts in s ome automobil e c ol l i s ions 
and might  be true i n  some motorcyc l e  accidents with heavy hel mets . 

The head and neck shou l d  be j udged and treated a s  a functional u n i t  i n  many 
accidents . There i s  a s i gn i f i cant  ri s k  that nec k i njuries  a re overl ooked 
i n  some acc i den t s .  This may l ead t o  del ayed treatment of neck inju rie s and 
i n c rease the ri s k  of seque l a e .  
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Table I. Road users injured in traffic accidents in Göteborg in 1983. 
letal number of injured end percenlege of lhe injured with head, 
face, end neck injuries in children, edults, and eldPrs of different 
road user calegories. 

Table 

Category 

Pedeslrians Total nr 

Head (�) 
r ace (1;) 
Neck (1;) 

Cyclists 

Mop + Mc 
drivers 

Car
occupants 

Other 

Total nr 

He ad ( 1;) 
Face ( 10) 
Neck (%) 

letal nr 

He ad (1;) 
face (19) 
Neck ( 1,) 
l otal nr 

Head (1;) 
Face (1;) 
Neck (1;) 
Total nr 

categories 
Head (�) 
r ace ( 1;) 
Neck (1;) 

Sum 

1 I. He ad 

Total nr 

Head ( 11) 
Face (�) 

Neck (%) 

injuries in 

Age (yPars) 

Children 
( < 16) 

55 

35 

37 

0 

235 

26 

32 

0 

54 

13 

17 

0 

30 

47 

26 

3 

3 

( 67) 

0 

0 
381 

28 

30 

0 

traffic 

Adults 
(16-64) 

1 5 5 
34 

21 

2 

375 

22 

35 

3 

222 

15 

11 

540 

28 

24 

26 

41 

16 

9 

1336 

25 

24 

1 2 

accidents 
Total number of injured ( N), number 

in 
of 

Elders 
( > 6/,) 

62 

27 

26 

3 

20 

30 

1 5 

0 

5 

( 60) 

( 20) 

0 

38 

29 

26 

29 

( 7) 

(29) 

0 
139 

27 

25 

9 

Göteborg in 

Sum 

268 

33 

25 

2 

630 

24 

33 

2 

281 

16 

1 3 

616 

29 

24 

25 

34 

1 0 
7 

1856 

26 

25 

10 

1983. 
head injuries of 

different se verities (AIS), total number of head injuries ( n), 
relative incidence of head inj uries, end relative severity of 
head i nj uries for different roed user categories. 

Cetegory Number Heed injury severity(AIS) Number n �AJ.�� �) 
of in- of skull 

-N- n 
jured injuries 

(N) 2 3 4 5 6 ( n) (%) (%) 

Pedestriens 268 39 27 11 5 2 J 87 33 1 2 

Cyci ist s 630 70 74 5 1 52 24 2 

Mop+MC 281 13 21 8 44 16 5 
dr.+pess 

Cer- 616 91 63 7 7 9 178 29 10 
occupants 

Other 61 10 8 2 21 34 14 
cetegories 

Sum 1856 223 193 31 14 5 16 482 26 7 
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l able 1 1 1. race injuries in traffic accidents in Göteborg in 1983. 
lotal number of i nJured {N)' number of face injuries of 
different severities {Al 5), to t al number of face injuries {n), 
relative i nc idence or facP injur 1 es, and relative s ev er l l y of 
face injur ies for different road user categories. 

Category Number race injury severity (Al 5) Number n . ...!l..(�� T of in- of face 
jured injuries 

{ N) 2 3 (n) (�) 

Pedestrians 268 59 8 68 25 

Cyclists 630 191 1 5 4 210 33 
Mop+MC 281 30 4 1 35 13 
Cer- 616 123 16 8 147 24 
occupanls 

Other 61 10 1 1  18 
categories 

Sum 1856 413 44 14 4 71 25 

Table IV. Neck injur1es in traffic accidents in Göteborg in 19Al. 
Total numl>cr of inJured (N), number of neck injuries of different 
ueverities \AIS), total number of neck injur1es (n), relative 
inc1dcnce of neck 1njur1es, and relative severity of neck 
1njurieu for different road user categories. 

Category Numbcr 
o f 1 n
Ju red 

(N) 

Pedestrians 268 

Cyclists 

Mop„MC 

Car
occupants 

Other 
categories 

Sum 

6rn 

201 
616 

61 

10�6 

11 

4 

144 

4 

11\6 

Neck injury severily(AlS) 

2 3 4 6 

6 4 

6 

1 1  

Number n 
of neck Y 
injuries 

In) (�) 

5 

12 

4 

1 54 

4 

179 

1'9 

1, 9 

1 '4 

25,0 

6,6 

9,6 

n ( A 1 5> 2) 
n 

(�) 

40 

0 
0 
} 

0 

4 

n 

Uö) 

1 1 5 
1 1 9 
2,9 
5,4 

0 

3,0 

n(AIS>l) 
n 

(%) 

20 

0 

0 

0 

0 



1 <Jl.JJ (' V. llr11cl inJUfll'S J n li1 cyr J ist s J n t raff1c üccide1its J" Lbl l,hOI CJ J n 1903 
] OI HJ numlH•r of 111Jurcd lnryrlisls ( N), numl.H:' r or hPad Jn.Juries uf 
dJ ff e rt'11 l severH1cs (Al 5 J, t o l. al 11un1bt' r o r head i nJur1 es (11) and 
re 1 a t iv inc1dt'nce of he&d i nJ urj e s for different agc cJocses. 

Age Number He ad injury sever1ly (Al S) Number n/N 
of inJured of head ( �;) 
b1cyclisls injuries 

(N) 2 3 4 '.> 6 ( n) 

0-9 12; 20 1' 3; 28 
1 0-19 166 21 17, 39 24 
20-29 149 11 23 2 36 24 
30-39 83 7 8 1' 18 
40-49 34 4 6 1 2 3; 

)0-'.>9 40 3 2 2 7 18 
60-6) 20 3 2 6 30 

70 1 3 2 1) 

Sum 630 70 74 1)2 24 

Table V 1. r are jnjur1es in b1ryd1sts i 0 t ra ffi c acc1dents in Göteborg in 1983 

1 ot es l number of JnJured h1cycJ i�ts (N)' number of f oce J nJu r 1es of 
different se\'er1t1es (AIS), to ta l number of f ace injur1 e s (n)' and 
rPJat1ve 111c l dence of face inJur1es for different age clusses. 

Age Number A 1 s Numl>er n/N 
o f JnJurcd of fare (�) 
bicyclists inju r ies ( N) (n) 

0-9 125 S1 S3 42 

10-19 166 40 1 41 2S 

20-29 149 48 6 S5 37 

30-39 83 2S 27 33 

40-49 34 10 13 JU 
50-S9 40 10 14 JS 
60-69 20 4 4 20 

69 13 23 

Sum 6}0 191 1; 210 }} 
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l atol c I' 11. ltcad - 1 uce l n,1ur l L'!; in bictcl tsts 111 l raff l r acc1denls in GötehortJ 
III l'JBL lolal n.1n1he r ol IOJUft!d ( N)' numl)cr of hcad-race lf1JUflE:!i 
uf <11 ffcrcnl 5t-' \'t' r 1 t 1 c� ( A 1 S), total 11umtJcr ul hcad-tttce lOJlHJt!S 
(nl und rc 1ul1 vc inc1dcncP of head-facc 1njur1es for different 

CH.Je L' lasses. 

AIJC �umher licad-fuce i 11ju r y se"er1ty (AIS) Numbcr of n/N 
uf l(IJUft!d hc&d-face (;:) 
lJJCyclJblb jnJurieu 

( N) 6 ( n) 

U-J 0 ) jß 
!,.,, 6) 42 8 �o 7'J 

7 · 'I �4 26 9 )� 6� 

'IO. 1? 6 l 27 ) 1 S1 

1 J -1 � 49 12 19 J? 

1t.-1 IJ �6 22 30 �4 

20- 2•1 149 �9 "/.'} 91 61 

}li-J? 0) 32 10 42 � 1 

40-49 }4 14 2S 74 

�l1-'J'J 40 1} 21 S2 

W-6'J 211 7 1 u �o 

t)9 1 J 4 JB 

Sun1 o.SO 2" 1 U'I 9 362 �7 

lllb!e VI ll . Head-face injuries in bycyclists in traffic accidents in Göteborg 
in 1903. Number of injuries of different severities (AIS) in 
different types of accidenls. 

lypc uf 
acc1cJcnl 

SinCJ 1 e accident 

Co 11. w l th car 

Other lypes 

!.ium 

Head-face injury severity (AIS) Sum 

2 4 5 6 

182 56 9 248 

48 16 66 

31 1 7 48 

261 09 9 362 

1 ab 1 c 1 X . IJ "' y I' 1 i ll t ll an d m o p e d + .1 c cl ri v e r s ( + p a s s enge r s ) i n j u red i n t r a f f i c 
"c c J d t• n l ,; l n G ö Leb o r ') i n 1 9 tJ 3 . 1 o t a J n um b er o r in jure d an d 
P"rc-cnlnrJe of Lhe LnJurccJ wilh head and face injuries of 
different severit1es. 

Calegory lntul 
numher of 
lllJured 

Bicycl1sl� 6)0 

Muped.-Mc-
driH!rs.-patis 201 

Percenla9e 

injuries Lo the 
heacl face 

( �-) ( �;) 

24 33 

16 1 l 

.13 

of the injured with 

serious injuries to Lh
.
e 

head(�O) face (�•) 
(Al S>>) (Al S:>2) 

2 2 
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l<ih)1• X, HearJ-foce 1njuries in car occupanls in traffic accidents in 
Gclleborq in 19113. letal numl>er of inJured ( N)' numbcr of head-

face iriJuries of different sevcrilies ( A 15), total number of 
neod-face inJuries ( n l • and relative incidence of head-face in-

juries for different posi tions in the car and the use and non-

use of safety belts. 

Position in lotul Head-face injury severity (Al 5) letal n/N 
thc car numbcr of number (%) 

injurcd 0 f h -
(N) 2 J 4 5 6 injuries 

( n) 

Driver total 3�9 11 D 43 7 2 4 166 46 
wilh s.b 214 5D 16 2 69 Jl 
without s.b 82 30 9 47 57 

unspec. 6) 2 ·2 18 5 2 3 50 79 

front pass total 1 50 58 21 5 4 4 93 62 
with �.b 7 7  19 9 1 30 }9 
withoul !.>. b 42 29 5 35 8) 
unspcc. 31 10 7 4 3 28 90 

Re a r p05S total 107 46 1 '.> 66 62 
with s.b 7 4 5 7 1  
without s.b 7 5  36 1 0 46 61 
unspcc. 25 6 3 1 5 60 

Car occup total 616 214 79 15 7 9 325 53 
Wl t h s.b 298 73 25 2 104 3S 
without s.b 199 103 24 128 64 
unspec. 119 38 30 12 6 6 93 78 

1ab1 e X 1 • Nt>ck 1njuries in c-a r occupants in traff ic accidents in Göteborg in 
19113. l o t a l  number of injured ( N)' number of neck injur1es of 
different severll 1es ( A 15), total number of neck inJuries ( n l • and 
relative inc1dence of neck injur1es for different positions in the 
car and tbC> use and non-use of safety be lt s. 

Position in 1 ot a J 
ttie car number 

Neck injury severity (AIS) lotal 
of number of 

n/N 
(!,) 

inJured 
\ N) 

Driver total 359 
w i t h s.b 214 
w1thout s.b 82 
unspec. 63 

front pass total 150 
with s.b 7 7  
wilhout s.b 42 
unspec. 31 

llea r pass total 107 
with s.b 7 
without s.b 75 
unspec. 25 

rar occup, total 616 

with s.b 290 

w1thout s.b 199 

unspec. 119 

9 7  
77 

9 

11 

30 

24 

1 7 

14 

2 

144 

102 

24 

18 

14 

2 3 

3 

2 

2 

6 4 

4 2 

2 

2 

neck in-
juries 

( n) 

1D5 

81 

11 

1 3 

32 

26 

5 

17 

14 

2 

1 54 

1D8 

26 

20 

29 

38 

13 

20 

21 

34 

2 

16 

16 

14 

18 

8 

2'.> 
36 

13 
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fable X l l • 01 fferenl types of head and face injuries in traf f ic accidants 
in G ö leborg in 'l 91l 3. 

Types of inJury Raad user category Sum 

p c'i Mo/Mt c� 0 

lnj.spf. capil1s 2 3 1 ' 2 1 3 
face i 1 7 42 6 23 88 

Vulnus capitis 14 1 5 } 23 3 58 
facei 27 '114 16 60 6 zu 

Contusio capitis 20 41 7 63 5 136 
f<icei 16 30 6 40 4 104 

r raclul'il capitis 11 1 ' 8 2 5  
nasi 3 14 4 8 JO 
mandibulae 3 2 1 7 13 
UtiS l um a l. 6 7 1 8 23 
dentis 5 27 J 10 45 

Commolio cerehri 32 30 26 67 ß 223 
Conlu�io cerebri 3 1 2 6 
llaemorr. cerebri 1 1 6 9 
lnj .mul L. cerebri ' 1 10 3 20 

Sum 16 5 J97 fl1 340 33 1016 

Table X 11 l. Di ffe1·ent types of neck injuries in traffic accidents i n  Göteborg 

in 1983. 

lype of injury Raad user category Sum 

p c':I Mo/M<. Co.. 0 

Vu l n. CU) 1 j 1 2 
Cant. colli 2 8 14 26 
Dis l. culli 3 129 3 131l 
Lux.verl.cerv. 2 4 
Laesio med.spin. 

rr.cerv.s.l.m.s 6 6 
rr.cerv.c.l.m.s 

4 12 4 154 4 170 
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