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Th i s  i s  a prel i m i n ary s tudy on an i n terd i s ci p l i nary proj ect 1 1commuti ng acci ­
dents 1 1 . One part of the proj ect concerns the commuti n g  system , the other med i ­
c a l  as pects o f  the acci dents . The a i m  o f  the project i s  to s tudy a l l  sorts of 
acci dents wi th persona l  i njury occurri n g  on commu ti ng modes . The source of i n ­
forma t i on i s  the i ndi v i dual  reports wi th i n  the compul sory heal th i ns urance 
regard i ng acc i dents at  work i n  Sweden . 

Th i s  pre l i mi n ary study was made on commuti ng acci dents i n  the Stoc kholm  reg i on 
1 97 1 . The reason for choo s i n g  th i s  regi o n  was that an extens i ve s tudy about 
patterns of trave l l i ng i n  th i s  reg i on 1 97 1  has been publ i shed . The popul ati on 
at  r i s k  i n  th i s  i n vest i gati on was those travel l i n g  to and from work , about 0 . 7  mi l l i on peop l e .  

Th i s  s tudy conta i n s 1 7 1 8  cases . The resu l ts are based on the method o f  referr­
i n g each acci dent to i ts proper group i n  the popu l at i on and then t ry to ex­
p l a i n  the d i fferences i n  acci dent rates between the groups by analys i n g  the 
commut i n g  proces s .  

The commu ter�s  ri s k  of hav i ng  an acci dent wi th personal i nj u ry i s  8 . 4  for those 
u s i n g publ i c  means of  trans portat ion , 2 . 7  for car transport and 8 . 7  for pedest­
ri ans and two-whee l ers a l l fi gures per one mi l l i on trave l s .  The h i gh f i gure i n  
the fi rs t  case i s  expl ai ned by the method o f  referri ng each acci dent to i ts 
proper l i n k  i n  a chai n of transport . The r i s k  when wa l k i n g  to work and to pub­
l i c  veh i c l es i s  67 , duri ng travel wi th the veh i c l e  i t  i s  l ,  and duri ng wa l k  
from the veh i c l es to work 24  per one mi l l i on trave l l i ng hours . 

The moda l  acc i den t can be descri bed by the fo l l owi ng characteri s t i cs .  The i n­
j u red person i s  a woman 5 5  to 64 years o l d ,  who i s  i nj ured i n  an acci dent by 
fa l l i n g  to the ground , whi l e  she i s  l ate and rush i ng to a bus-stop i n  order 
to get to work . She i s  hav i n g  s ke l etal i nj u r i es i n  her hand , wh i ch i s  charac­
teri zed as A I S  3 and causes her between 35 and 49 days of i mpai rmen t .  

THE PROB LEM AND THE SOURCE O F  I N FORMATI ON 

The offi c i a l  stati s ti cs on traff i c  acci dents are usua l ly  b i ased towards the i n ­
fl uence of motor veh i c l es .  I n  order to avo i d  some of the probl ems from th i s  
b i as , we have chosen to i n vesti gate the i nd i v i dual  reports on commut i ng acc i ­
dents w i t h i n  the compu l s ory hea l th i ns urance regard i n g  acc i dents at  work i n  
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Sweden . 

Th i s  source of  i nformati on i nc l udes a l l commu ting  acc i dents wi th pers onal i nj u­
ry . One advanta ge of  u s i ng th i s  source i s  that i t  contai ns i n formati on about 
a l l s orts of traffi c acci dents i nc l ud i ng for i n stance those i nvo l v i ng track­
bound veh i c l e s  and a l l acci dents for pedestri ans even those i n  wh ich  there i s  
n o  motor veh i c l e  i nvo l ved . 

Due to the d i fference i n  defi n i t ion  between th i s  type of acci dent and the sta­
t i s t i c a l l y  wel l  defi ned term traffi c acc i den t ,  we have chosen the term commu­
t i n g  acc i dent for the object of our s tudy . We bel i eve , however,  that by th i s  
study we have put s ome l i ght on some rather unknown acci dents whi ch do occur 
i n  the traffi c .  

The i ns urance reports have a descri pti on of the acc i den t ,  med i ca l  d i agnoses 
and i nformati on about the number of days of i mpai rment .  They are made up by 
the emp l oyer i n  cooperati on w i th the empl oyee on a l l acci dents resu l ti n g  i n  
a t  l ea s t  one day of i mpai rment . 

2 THE PROJECT 1 1 COMMUTI NG ACC IDENTS 11 

The proj ect 1 1Commut ing  Acc i dents 11 i s  p l anned to conta i n  s tudi es on the commu­
t i n g  acci dents i n  four coun t i es i n  Sweden i n  1 97 1 , a s tudy of the Gothenburg 
reg i on for 1 976 , a chec k i n g  i n vesti gation on the re l i ab i l i ty of the i nforma­
t i on source , and two i nten s i ve studi es on part i cu l ar commuti ng  and med i ca l  
as pects . 

The four coun t i es i n c l ude both the l argest and some of  the smal l es t  communes i n  
Sweden . l t  i s  therefore poss i b l e  to s tudy regi onal  d i fferences i n  acci dental 
ri s ks .  A prel i mi nary s tudy was made i n  one county wh i ch mai n ly  cons i s ts of the 
S tockho l m  reg i o n .  The s i ze of the work i ng popu l a t i on i n  th i s  reg i on was about 
0 . 7  mi l l i on peop l e .  

3 THE POPULAT ION 

The number of  cases was 1 7 1 8 .  The s tudy i n  the Stockholm reg i on conta i ns a l l  
persons i nj ured i n  commuti ng acci dents i n  1 97 1 , l i v i n g  i n  the Stockho lm  coun­
ty , exc l ud i ng the communes of Södertä l j e ,  Norrtä l j e  and Nynäshamn and a few 
sma l l border pari shes and wi th the emp l oyer's head offi ce l pcal i zed i n  Stock­
h o l m .  

Every person , who i s  i nj ured i n  a commuti ng  acci den t i s  a n  i nd i v i dua l  i n  a sta­
t i s ti ca l sence . Very few acci dents res u l ted i n  more than one i nj ured person . 

4 THE RELIAB I L ITY 

The re l i abi l i ty must be j udged from di fferent anal yses . There i s  a spat i a l  and 
a temporal p rob l em and a questi on of defi n i ti on .  I njured persons whose empl oyers 
are l oca l i zed outs i de the reg i on were not i nc l uded . The temporal p robl em was 
easy to so l ve because every report i nc l udes the d ate for the acci den t .  

I t  i s  pos s i b l e  that very s l i gh tly  i nj u red persons d i d  not report the accident .  
Th i s  i s ,  however ,  not very l i ke ly  because of the poss i b i l i ty of future comp­
l a i n ts ,  wh i ch wou l d  be covered by i ndustri a l  i nj uri es i ns urance . Th i s  prob l em 
i s ,  however , now bei ng checked . 
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COMMUT ING SYSTEM 

Vari abl es 

Di rect i on of journey 

Way of travel l i ng 

Part of j ourney 

Invol ved e l ement 

Cause of  i njury 

1 

of traff i c  

THE TRAFFI C SYSTEM 

.---.... 6 Month (weather , l i ght 1 condi t i ons ) 

1 r----1 7 Day of week ( vo l ume of 1 traff i c )  
i 

-
THE HUMAN BODY 

8 Hour of the day ( vol ume 
of traffi c ,  l i ght con­
d i t i on s )  9 Sex 

1 0  Age 

1 1  I n jured 

1 2  Type of 

Fi gure 1 

l J 1 ' l/ 
... L .... � „,�  ... i.� l# 

regi on 1 Number of acc i dents 

i nj ury . " , "" 

' 

SEVER ITY 0 INJURIES 

'. 1 3  Days of  i mp a i rment 
' 

• 1 4  Abbrevi ated i nj ury 

: sca le  ( A I S )  
, 

-

, 1 5  Degree of di sabi l i ty 
'--------------� 

Length of jou rney 
( s tres s )  
T ime o f  j ourney ( stress )  

THE ENVI RONMENT OF WORK 

T ime for work ( s tress ) 

Type of emp l oyment 
(weari n g )  

Model and var i ab l es of commut i n g acci dents 

The vari ab les  i n  the commut i n g  system are supposed to be parts of a process 
that l eads to an acci dent i n  the order i nd i cated by the fi gure of the vari a­
b l es .  

The arrows show the hypothet i c  i mpact on ei ther the number of acci dents or 
the sever i ty of i nj ur i e s .  
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As a who l e  we bel i eve that the s tudy has a good rel i ab i l i ty .  

5 METHOD 

The method cons i s ts of a number of subsequent steps . The i mage of rea l i ty was 
formu l a ted i n  an a pri ori  mode l . Hypotheses were formul ated . An experiment s i ­
tua t i o n  was des i gned i nc l ud i n g defi n i ti o n ,  meas urements and c l ass i fi cati ons . 

Data were measured i n  the i nd i v i dual  reports , wh i ch were assemb l ed .  Data were 
a rranged , c l as s i fi ed and descri bed i n  accordance wi th th i s  prob l em .  Fi na l l y 
the hypotheses were eval uated . 

The functi on of the mode l was to serve as a frame for the re l evant vari ab l es 
and thei r i n teract i on i n  the acc i dent proces s .  We d i d  not actua l ly  test the 
cons truct ion of the mode l .  We eval uated the rel evance and the i mportance of 
the vari a b l es . 

6 THE BAS I C  MODEL OF COMMUT I NG ACC I DENTS 

When bu i l d i ng the model of commu t ing  acci dents we had our el ements from the 
commuti ng j ourney . The questi on i s  the way of travel l i n g ,  the travel l i ng d i ­
recti on ,  a t  wh i ch part o f  the j ourney the acci dent occurred , i f  any el ement of 
traffi c was i nvol ved and what object actua l ly caused the i nj ury . Th i s  was a 
subsys tem i n  the mode l ,  cal l ed the s i ng l e  journey ' s  commut i n g  system. 

Bes i des , there were three other subsys tems , the traff i c  sys tem , the env i ronmen­
tal  work sys tem and the human body . As seen by fi gure 1 we were on ly  ab l e  to 
measure the funct i on i ng  of those systems i n  an i nd i rect way . The i nd i v i d u a l  re­
ports were not deta i l ed enough for di rect approach . 

The major e l ements o f  the traffi c sys tem were the l ocal  weather cond i ti ons , the 
vol ume of traffi c and the l i ght  cond i ti ons at the s i te of the accident .  These 
were measured i n  an i nd i rect way by the month , day and t i me .  

The envi ronmen ta l sys tem at  the pl ace o f  work have el ements not descri bed i n  
the reports . 

The compl i cated system of the human body cou l d  on ly be h i nted . Sex and age were 
ways of measur ing  the s trength and the fragi l i ty of the bones . The d i fferences 
between vari ous parts of the body were measured by the i nj u red reg i on .  The 
i mportance of the type of the i nj ury was a l s o measured . 

The severi ty of i nj u ry were measured by the number of days of i mpai rment and by 
the abbrevi ated i nj u ry sca l e .  

The s i tuat i on i n  f i gure 1 has no d imens i ons i n  t i me or s pace . The commu t i n g  
sys tem , however , can be g i ven a geograph i ca l  d i men s i on .  I n  order to u s e  the 
ma i n  faci l i t i es for travel l i ng one has to wa l k  to a termi na l , use a veh i c l e  
and wa l k  aga i n  to the f i n a l  dest i nat ion . 

Ori g i n  wa l k  Embark travel 

F i gure 2 The subsys tem of the s i ng l e  journey 
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There are of cause more comp lex  vari at ions  on th i s  theme , but the i mportant 
th ing  here i s  to i nc l ude wa l ks as an unavo i dab l e  part i n  a commuter � s  cha i n  of 
trave l . 

7 HYPOTHESES 

At th i s  early s tage of an i nves ti gati on we have not yet reached the l evel of 
s c i enti fi c exp l anati on when a phenomenon shou l d  be exp l a i ned . 

However , as s ketched i n  the descri pti on of the method hypotheses stated or not , 
have great i nfl uence on the choi ce of vari abl es , c l as s i fi cati on procedures . 

The hypotheses are s i mply that the va ri ab l es from l to 1 0  have an 11 exp l anatory11 
val ue for the number of acci dents and that the var i ab l es wi th fi gures  4 to 1 2  
may contribu te to the exp l anati on of the number of the days of i mpa i rmen t .  

We d i d  expect a h i gh frequency of acci dents for car commuters and a l ow one 
for commuters wi th pub l i c  means of transportati on . We a l s o  expected a h i g h  f i ­
gure for younger men and not a part i cu larly  h i gh fi gure for ol der women . 

As our i nvesti gati on conta i ned a l l cases and no sampl i ng procedure was u sed we 
d i d  not test our hypotheses s tati s t i ca l l y .  

8 A SHORT DESCR I PTION OF THE ACC I DENTS 

The f irst  s tep i n  the analy s i s  was performed wi th one var i a b l e  at a t i me .  I t  be­
gan wi th the commut i n g  system, proceeded wi th the envi ronmen tal var i ab l es and 
ended wi th a med i ca l  descri pt ion and consequences . 

The popu l a t ion  conta i n s  1 7 1 8  cases i nc l ud i ng 8 cases of death and 3 5  cases of 
permanent d i s ab i l i ty .  

The n umber of  mi s s i n g  data were re l ati vely l ow for mos t  of the var i ab l es . Ways 
of trave l l i ng were unknown i n  1 1  . O  percent of the cases and the exact t ime of 
the day i n  4 . 6  percent .  Two vari abl es mi s s ed i n  2 . 3  percent and the rema i n i n g 
vari a b l e s  i n  l es s  than 1 percen t .  

The d i s tri buti on o f  the number of cases on the t i me of  impa i rment w a s  very 
s kewed . The mode was 1 - 7  days of impa i rment , the med i an 1 1  days and the mean 
37 day s .  The d i stri but ion of the number of days of impai rment on the s ame 
vari abl e moves the med i an to 1 2  weeks . Th i s  i mpl i es that 97 percent of the 
cases h ave 50 percent  of the t i me of i mpai rmen t .  Number 2 on the abbrev i a ted 
s ca l e  was both mode , med i an and mean . 

9 A GENERAL OVERV I EW OF THE I MPORTANCE OF THE VARIABLES 

Al l vari a b l e s  are rel evant for the model . They do have an i mpact on the fre­
quence s , the number of days of i mpai rment and the i nj ury-s cal e .  The number of 
cases i n  di fferent s i tuati ons depend on one set  of vari abl es and the days of 
i mpai rment on another s e t .  One vari ab l e  can be member of both sets . 

The techni q ue of vari ance ana lys i s  was used to rank al l var i ab l es and to i denti ­
fy the l ater set .  

Si x vari ab l es had an explanatory val ue for the t i me of i mpai rment . Fi ve of  those 
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vari abl es type of i nj u ry ,  regi on i njury ,  i n vol ved e l ement of traffi c ,  age , cause 
of i nj ury are supposed to have an i mpact on the t ime of i mpai rment i n  the model . 
Month i s  the only vari abl e  not i nc l uded i n  the model . 

A frequency ana lys i s  revea l ed vari ab les , i n  wh ich  frequency more than average 
t i me of i mpa i rment effected the total t ime .  The vari ab l es i n  the commuti ng sy­
s tem were h i ghly ori ented towa rds frequency of acci dents . The vari ab l es i n  the 
traffi c sys tem , day and t i me were a l so i ncl uded_ i n  that grou p .  Sex is def i n i te� 
of i mportance for the frequency of acci dents . Three vari ab l es have i mpacts on 
both frequency a nd the t i me of i mpa i rment .  These are month , i nvol ved el ement 
of tra ff i c  and cause of i nj u ry .  

The two tech n i ques of analys i s  supp l ement each other . The resu l ts conf i rm the 
hypotheses and i nd i cate the ma i n  order i n  wh i ch the analys i s  of the vari abl es 
shou ld  be made . 

1 1  THE COMMUT ING SYSTEM 

The s i mp l e  frequency di s tr i b u t i on of the di recti on of travel l i n g  showed a some­
wha t  unexpected resu l t .  The jou rneys to wo rk conta i n  59 percent of the acci ­
dents wh i l e  the acci dents on j ourneys from work were 4 1  percent .  Th i s  d i fferen­
ce i n  absol ute fi gures was not exp l a i ned by ca l cu l a t i ons of r i s ks .  Journeys 
to work run a r i s k  of 8 . 0  compared w i th 6 . 2  for j ourneys from work , a l l  per 
one mi l l i on j ourneys . 

The d i s tr i but ions of faci l i t i es of trave l s  were even more unexpected . Publ i c  
means o f  transporta t i on had a very h i gh acc i dent n umber . 

Tab l e  2 

D i rect i on 

To work 
From work 

Al l cases 

The number of acci dents d i stri buted on way of travel l i ng and 
d i recti on 

Way of travel l i ng 
Publ i c  Car Two-whee ler  Pedes tri an Other Al l cases 

502 1 48 99 1 45 1 1 4  1 008 
3 1 5  1 0 5  1 0 1  87 1 02 7 1 0  

81 7 2 53 200 232  2 1 6  1 7 1 8  

Tou r i n g  to work had a h i gher frequency of acci dents for a l l ways of travel l i n g  
except two-wheel ers . 

The c a l c u l a ted r i s k  fi gu res d i d  not change the p i cture i n  the rel at i on of pub-
1 i c  transportati on and ca r .  

Tab l e  3 

D i recti on 

To work 
From work 

Acci dental ri s k  f i gures di stri buted on way of travel l i ng and 
di recti on (per one mi l l i on journeys) 

Publ i c  

9 . 3  
6 . 9  

Car 

3 .  1 
2 . 3 

Way of travel l i ng 
Two-wh eel e r ,  pedestr i an 

9 . 5  
7 .  1 

I t  was not poss i b l e  to separate two-wheel ers and pedestri ans . The r i s k  for that 
group a re equal wi th the r i s ks i n  the publ i c  transportati on grou p .  

The i nc l u s i on o f  the va r i a b l e  " part o f  j ourney "  exp l a i ned the h i gh r i s k  for 
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pub l i c  tran s porta t i o n .  The wa l ks to and from stoppi ng p l aces were very ri s kfu l . 
Th e ri s k  fi gures for trave l l i ng by veh i c l e  are of  course not di rect comparab l e  
w i th the ri s k  fi gure for wa l k i ng to and from veh i c l e .  The d i fferences i n  speed 

Tab l e  4 Acc i dental r i s k  fi gure di stri buted on way of travel l i ng , part 
jou rney and d i recti on 

Geogr Way of 
base travel To/from veh i c l e  

Pub l i c  6 7  
26  

Res i dence 1 4  Car 1 7  

make the fi gures unre l a teab l e .  

(per one mi l l i on hours of travel) 
Part of j ourney Geogr 

Travel To/from veh i c l e  base 

l 24  
2 29 

8 7 Workpl ace 

5 5 

of 

The combi nat ion  to work and to vehi c l e  is the mos t dangerous part of a j ourney 
for a commuter w i th publ i c  means of transportat i o n .  On the way back from work 
there i s  a s l i gh t  i ncrease i n  the r i s k  when wal k i n g  to the vehi c l e .  

For car commuters the h i ghes t r i s k  i s  combi ned wi th j ou rneys from work and from 
a park i n g p l ac e .  There i s  al so the we l l known h i gher r i s k  fi gure connected w i th 
the actual car tri p .  

One m i ght analyse how the ri s ks were d i s tri buted o n  di fferent groups o f  sex and 
age to expl a i n  the d i fference between the two types of commuters . The account 
of data i n  the named traffi c i nvest i gati on does not permi t such an ana lys i s .  
I t  was not pos s i b l e  to ca l cu l ate compara b l e  r i s k  fi gures for pedestri ans and 
two-whee l ers . 

I t  i s  obvi ous that the h i ghest r i s ks are connected wi th that part of a j o urney 
when the commuter i s  on foo t .  

Tab l e  5 Number of acci den ts wh i l e the commuter ; s on  foot 

Acci dent p l ace or s i tuati on Frequency Percent 

On the stree t ,  wh i l e  wal k i n g  to and from 
the veh i c l e  790 45 . 9  
On park i ng and s topp i ng p l aces 234 1 3 . 6  
Wal k i ng as pedestri an  232  1 3 . 5  

Tota l 1 2 56 7 3 . 0  

The acc i dent s i tuat ion  can be further ana l ysed by as k i n g i f  any other traffi c 
e l ement was i nvo l ved . The popu l a r  i mage of an acci dent i nvol ves a vehi cl e .  

I n  the overwhel mi ng part or 7 7  percen t ,  of the total number of acci dents no 
other traff i c  e l ements are i nvo l ved and ma i n l y  concerns commuters on foo t .  

The most frequent cause o f  i nj ury i s  fa l l i ng o n  ex i st i ng l evel . I t  conta i n s  
56 percent o f  a l l  cases o r  for commuters o n  foot 6 0  percent .  
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Tab l e  6 Number of acci dents after i n vol vement of  other el ements of traffi c 

Commuters Veh i c  Al l 
Type of  i nvol vement of  t ra ffi c e l ements on foot l es cases 

Other traff i c  e l ements i n vol ved 
No other traffi c el ements i nvo l ved 
Other phys i ca l  obstac l es 

Al l cases 

1 09 
1 1 1 4 

33 

1 2 56 

228 
1 86 

1 1  

425  

335 
1 328 

45 

1 7 1 8  

A s ummary shows that commuters o n  foot h ave very h i gh r i s k  f i g u res espec i a l ly 
i n  connect i on w i th travel by publ i c  means of transportat i o n .  The resu l t i n g  
acci dents a re most ly  s i ng l e  and a re caused by a fa l l  t o  the ground .  

1 2  AN ANALYS I S  OF  POPULAT I ON GROUPS 

An analys i s  of popu l at i on groups was based on sex a nd age .  Each sex was di vi ded 
i n to two groups by the age of 45 years . The fi gures must be i nterpreted w i th 
care . Part t ime work i n g  peop l e  ( about 1 0  percent )  were not i ncl uded i n  the 
masses of  r i  s k .  

Tab l e  7 

Sex 

Men 
Women 

R i s k  fi gu res d i stri bu ted on popu l a ti on groups ( per 1 0 ,000 work i ng 
peopl e 

Age 
Less than 45 45 or more 

1 6  
1 9  

24 
67 

Note : The f i g u res are not compara t i ve w i th those i n  tab l e  8 .  Ol der women 
showed very h i gh f igures . The way of trave l l i n g d i d  not  exp l a i n  the d i fferen­
ces between th i s  group and the other groups . 

Tab l e  8 R i s k  fi gures d i stri buted on sex and ways of  travel l i ng ( per 1 0 , 000 
work i ng peopl e) 

Sex 
Men Women Al l cases 

Publ i c  1 8  4 1  30 
Car 9 1 0  9 
Pedes tri  an , two-whee ler  3 1  28 29 

Al l cases 1 8  33 25 

Note : The f igure are not  comparab l e  w i th tab l e  7 .  

The con c l us i on from tab l e  8 i s  that the use of publ i c  means of transportat i on 
i s  more dangerous for women than for men .  

The account o f  data d i d  not perm i t  a d i fferenti ati on o n  age . 

1 3  MEDI CAL ASPECTS 

When the commut i n g  process actua l l y l ed to an acci d ent  w i th personal i nj u ry , 
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the vari ab les  that compl eted the process had an i n creasi ng degree of i mpact on 
ti me of i mpai rment .  The d i fference between the cl ass means were i ncreased . Two 
or three c l a sses of  each vari ab l e  domi nated the mater i a l . 

Tab l e  9 Mode and second mode for var i abl es act i ng after the i nj u ry ( percent 
of total 

Vari ab l e  

E l ement of 
traffi c 
Cause of 
i nj ury 
Reg i on of 
i nj ury 
Type of 
i nj ury 
A9e 

Mode 

Cl ass Freguenc.l'. 

S i ng l e  7 7  

Fa 1 1  on 56 exi s t  l evel 

Knee , l eg 1 9  

Skel etal 38 

55-64 years 32 

Days of Second mode Days of 
i mpa i rment  Cl ass  Freguenc.l'. impa i rm .  

68 Car 1 5  2 1  

5 1  Veh i cl e  1 7  2 1  

30 Foot 1 9  1 3  

68 Di s tors i on 34 1 7  

4 1  45-54 :l:'.ea rs27 27 

As s een from the tab l e  the domi nat i n g  s i n g l e  acci dents were not harml es s .  They 
had a mean t i me of i mpai rment of 32 days . The two c l asses s i ngl e acci dents and 
fa l l  on exi s ti ng l evel  are cover i n g  each othe r .  The cl ass fal l etc conta i n s  
5 1  percent (of tota l ) o f  s i n g l e  accidents . 

Cause of i nj ury determ ins  reg i on and type of i njury .  The acci dents caused by 
fa l l s  and veh i cl es are d i str ibuted even ly over vari ous parts of the body . The 
t ime of i mpai rment fol l ows the frequency d i stri bution . 

Tab l e  1 0  Di stri buti on of frequency and t i me of i mpa i rment for acci dents 
caused by fa 1 1  and vehi c l e  on re9i on of i njurt (percent  of  tota 1}  

Reg i on of  i nj  ury 
Arm Hand Knee,  1 eg Al l cases 

Cause of F.:req- Days of Freq- Days of Freq- Days of Freq- Days of 
i nj urt uenct i mparm . uenc.l'. i mpa i rm .  uenc,l'. i mpa i rm.  uenct i mpa i rm .  

Fa 1 1  on ex-
i s t i ng l evel  1 2  1 3  1 3  1 0  1 0  1 2  56 51 
Veh i cl e  2 2 2 1 4 9 1 7  2 1  

A 1 1  cases 1 6  1 9  1 8  1 4  1 9  30 1 00 1 00 

The d i stri buti on of the same acci dents on the type of i nj ury revea l s  b i gger 
d i fferences between frequenc i es and t i me of i mpa i rment .  There was a l so a con­
centration of the cases on one c l as s  conta i n. fractures . These vari at i ons  make 
th i s  vari ab l e  as wel l as the A I S-vari a b l e  a good predi ctor of the t i me of 
i mpa i rment .  
Tab l e  1 1  Di stributi on of frequenci es and t i me of i mpai rment for acci dents 

caused by fal l and veh i c l e  on type of i njur  percent of  total 

Cause of 
i nj ury 
Fall on level 
Veh i c l e  
All cases 

Con tus 1 ons  D1 s tors 1 ons ractures cases 
Freq- Days of Freq- Days of Freq- Days of Freq- Days of 
ency i mpa i rm uency impai rm uenct i mpa i rm uency impa i rm .  
7 3 18 8 24 38 56 51 
3 1 3 6 6 1 3  1 7  2 1  

12 5 34 17 38 68 100 100 
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Age has  far abvi aus reasans a d i fferenti ati ng effect an the twa ma i n  causes of 
i nj u ry .  

Tab l e  1 2  D i s tri buti on of frequenci es and time of i mpai rment for acc idents 
caused by fa l l  and veh i c l e  on age (percent of tota l )  

Cause a f  i nj u ry 

Fal l on exi sti ng  
l eve  l 
Veh i c l e  

Al l cases 

Age 
Under 45 years 45 years or more Al l cases 
Freguency T ime Frequency T ime Frequency Time 

1 6  
1 0  
36 

9 
8 

24 

40 
8 

64 

42 
1 3  
76  

56 
1 7  

1 00 

51 
2 1  

1 00 

A typ i ca l  commuter w i th personal  i nj ury was a midd l e  aged fema l e ,  who fel l to 
the ground i n  a s i n g l e  acci dent,  who had a fracture i n  the bones of the hand 
and had about 40 days of i mpai rment . 

1 4  S UMMARY 

The summary i s  concentrated to one group of the popu l ati an , warnen who commute 
w i th publ i c  means of trans portati on . They were 2 1  percent of the work i n g  po­
pu l at ion  but they had 38 percent of the t i me of i mpai rment .  

Th i s  d i fference depends on a h i gher ri sk-fi gure and a l anger average t ime of 
i mpai rment .  

The fema l e ,  pub l i c  commuter h ad an acci denta l ri s k  o f  4 1  per 1 0  000 wark ing  
peop l e  and  a n  average t i me of i mpa irmen t  of 40 . 4  days . The  respective val ues 
for a l l other commuters on every mode of  travel a re 21 and 35 . 7 .  If  the group 
of publ i c  commuting  fema l es had the s ame val ues they wou l d  have saved about 
1 3 ,000 days of  i mpai rment .  

Th i s  s tudy did  not expl a i n th i s  d i fference , but  the resu l t  h i nts that the 
s trateg i c  pa rts of the journey are the wa l ks to and from the s topp i ng-pl aces . 
Espec i a l ly dangerous was the wa l k  ta the stoppi ng-pl ace and to the work . 
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