LUND UNIVERSITY

Consequences of Traffic Casualties in Relation to Traffic-Engineering Factors - An
Analysis in Short-term and Long-term Perspectives

Berntman, Monica

2003

Link to publication

Citation for published version (APA):

Berntman, M. (2003). Consequences of Traffic Casualties in Relation to Traffic-Engineering Factors - An
Analysis in Short-term and Long-term Perspectives. [Doctoral Thesis (monograph), Transport and Roads].
Department of Technology and Society, Lund University.

Total number of authors:
1

General rights

Unless other specific re-use rights are stated the following general rights apply:

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.

« You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00


https://portal.research.lu.se/en/publications/2f34beda-2b1d-4beb-bce6-3e3042dd4e3a

CODEN:LUTVDG/(TVTT-1026) 1-376/2003
ISSN 1404-272X
ISBN 91-88292-03-4

Bulletin 214

Department of Technology and Society
Lund Institute of Technology

Box 118

S-221 00 Lund

Sweden

Consequences of Traffic Casualties
In Relation to Traffic-Engineering

Factors
An Analysis in Short-term and
Long-term Perspectives

Doctoral Thesis

Monica Berntman






To everyone who has assisted me in this study, and
especially the victims of the traffic accidents who have
participated in the health follow-ups: | hope and trust
that your efforts will contribute to fewer and less
serious injuries in traffic in the future!



Acknowledgements

With my destination in sight, | want to affectionately thank everyone who
has accompanied me on my journey. Without you this task could never
have been completed! Like so much else in my professiona life, | have
allowed this thesis to take its time, as | believe that the journey is just as
important as arrival.

My gratitude to all of you who are or have been active at the Department:
Gosta Lindhagen, for being my boss and supporter for many years.

My supervisors Christer Hydén and Risto Kulmala, for their great
knowledge in the field of research and for all their good advice and support
throughout this lengthy process. Christer’s warm heart and Risto’s sense of
humour have unfailingly buoyed me up.

Karin Brundell-Freij for providing the idea for the final organisation of the
dissertation, which eased a lot of anxiety, for support with the statistics,
and for our many conversations.

UIf Persson, project leader in our “Economic team”, and Marianne
Svensson, research colleague: Being able to work with you has widened
my research perspective and enriched my life.

Ebrahim Parhamifar, my right hand in the Division of Highway
Engineering, and all the other colleagues who, especialy in the fina
phases, have loyally dealt with al the practical matters at the Division so
that | could complete the dissertation.

Inger Myhrén, Mia Sinclair and Birgitta Akerud for assisting me in every
possible way.

My very warmest thanks to all my colleagues in medical services and the
police force who so steadfastly offered their time and expertise to see the
project through. I cannot name al of you, but | must particularly
acknowledge Ake Andrén-Sandberg and Sven-Ake Nilsson, Lund; Per
Fredholm, Karlskrona; Maj Ader, Lidkoping; and UIf Bjornstig, Umea.

Finally, thanks to my family. To my daughters Anna and Emma for all
their loving thoughtfulness and for making me wind down now and then
for atrip, for good food and wine, for music — without thinking: “ | just
have to ...”. To my mother Stina, for her warm solicitude and al her
encouraging phone calls. To my little sister Eva and her family for aways
being there when | need you most. And to two who are present in spirit,
my father Eric and my life's companion for so many years, Lef. | can
sense you smiling with satisfaction in your firmaments!

Lund, January 2003

Monica Berntman



Table of Contents

K101 111 T |
Sammanfattning.........cccocvenrenensrrenennnes
1 Introduction..........cccoconerencrenennnns
1.1 Background .....................
1.2 Objectives and scope
1.3 Organization ..........ccceeiuriereierieiese st
2 HYPOhESES ...t
3 Method.......ccconmmrnecriricrinenns
3.1 Collecting the data
3.1.1 Target population and data sources
3.1.2  The longitudinal study of the injured
3.1.3 Data from interviews with the patients at the hospitals................. 18
3.1.4  Accessible police data ..........ccccoeeeeeeeiicceecce s 20
3.1.5 Matching hospital and police data ...........ccccveenirrniinnicns 21
3.1.6  Selected medical data from hospital care records...........cc.coee.... 21
3.1.7 Recurrent data collected about health after the traffic accident...24
3.1.8  Recurrent data collected about care...........c.covervrirerienreinns
3.1.9 Calculating the costs of care for society
3.2 Statistical MEhOAS ........ceevrerreerce e
3.2.1  Characteristics of variables...........cccoreririnirrenirenneenens
3.2.2 Estimations based on available data ..o
3.2.3 Estimations of standard errors
3.24 Test methods
4 D |- T
41  Police-reported casualties from the admittance areas of five hospitals ...35
411  Extentand distribution of INJUIES .........ccvvuririnerieiereern, 35
4.1.2 Extent and distribution of overall consequences ............cccccevne.. 36
41.3 Extent and distribution of casualties among selected traffic-
engineering factors ... 37
4.2 Hospital-registered casualties from five hospitals ..........ccccccooerriinnenne 38
421 Extentand distribution of INJUIES .........ccvvurirnerirrereern, 38
4.2.2 Extentand distribution of overall consequences ............cccocevne.. 40

4.2.3 Improving the coverage of selected traffic-engineering factors ...41
424 Extentand distribution of injuries among selected traffic-
engineering factors ... 41
4.2.5 Dropout in the hospital data set..........cccoeoveivicncinee, 43
4.2.6 Injured people participating in different follow-ups...........cc.covvue.. 43



Consequences related to the time after the traffic accident .............cccocovunene. 49
51 Consequences immediately after the accident
— different data SOUICES..........covniuriririerrcce e
52  Consequences within one month after the accident
521 Consequences fOor SOCIELY ..o
5.2.2  Consequences for individuals...........ccoeverenirneininenineeens
5.3  Consequences within six months and longer
after the aCCident...... ..o 59
5.3.1  Consequences for SOCIELY.......c.oururrrerreecrreeree e 59
5.3.2  Consequences for individuals............cccoevirenrreininenineens 66
Estimating the traffic safety situation due to the consequences
Of traffic INJUIIES......ce e
6.1 Road environment
6.1.1  Consequences for society

6.1.2 Consequences as perceived by the individuals............cccccoceeuenee 79
0.2 ROAA USEIS ...ttt 84
6.2.1  Consequences fOor SOCIELY..........cceurrreurireiniereisere e 84
6.2.2 Consequences as perceived by the individuals............cccccoceeuenee 92
6.3  Type of accident and counterpart............cccoerriennicnninsneerneeens
6.3.1 Consequences for society
6.3.2 Consequences as perceived by the individuals...............ccceuuee. 106
6.4 R0AA ESIGN ... 110
6.4.1  Consequences fOr SOCIELY.........ccrurrreeririrernieirenieseee e, 110
6.4.2 Consequences as perceived by the individuals............c.cccceu.ee. 118
6.5  Road-surface CoNAitions..........cooueurrererinerirneeree s
6.5.1 Consequences for society
6.5.2 Consequences as perceived by the individuals..............cccceuue. 132
6.6  Light CONAItIONS ......oocveviiiiiceccs s 136
6.6.1 Consequences for SOCIELY........cco e 136
6.6.2 Consequences as perceived by the individuals............c.cccceu..ee. 144
Potential areas for traffic safety measures - Four examples............ccoeuuneee 149
7.1 Samples and procedures for analyses ..........ccocovveunienieninneneeneenns
7.2 Unprotected v. protected road users in urban areas
7.2.1  Number and severity of INJUIES .........cccevereerrreerreercees
7.2.2  Average injury CONSEQUENCES.......c.cvrurrereerrerrrereeeereeesereseeeerenes
7.2.3  Total injury CONSEQUENCES .....ccvvrreerercieerceerirereieereeesreseeeesenes
7.3 Motorists in different speed-limit zones on links in rural areas............... 157
7.3.1 Number and severity of INJUIES .........ccverrirreninrererce e, 157
7.3.2  Average injury CONSEQUENCES.......c.cvrerrereerrerrrereieereeesereseeeerenes 158

7.3.3  Total injury CONSEQUENCES .......cverreererrieerceerirereieeneees e 160



74  Cyclists in single accidents and collisions in urban areas..................... 163
7.4.1 Number and severity of injuries
7.4.2  Average injury CONSEQUENCES.......c.cvuurueerereerrrereieerereesereseeeerenes
7.4.3  Total injury CONSEQUENCES .......cevrevrierieirieriireieiee e

7.5 Pedestrians in single accidents in different road-surface conditions
INUMDEN @rEAS ...t 170
7.5.1  Number and severity of iNJUIES .........cccerreerreeerecreees 170
7.5.2  Average injury CONSEQUENCES.......c.cvrvureeeereerrrereeeerereesereseeeerenes 171
7.5.3  Total injury CONSEQUENCES .......ccvrevrierieiiersireisiee e 173

8 Choosing indicators to predict long-term consequences of traffic

INJUFIES .ot —————

8.1 Technique.......ccceeeueenenee.
8.1.1 Applications
8.1.2  Target indiCators ........ccocceeureeerriee s
8.1.3  PrOCRAUNE ..o s

8.2 RESUIES ..ot
8.2.1  Comparable values (injury severity)
8.2.2 Review of indicators for assessing injury severity

based on six basic analySes ........cccoverrreernerneee e 181
8.2.3 Review of indicators for assessing injury severity

based on four special analyses ...........ccccoveverenenienenieineen. 183
8.24 Comparable values (extent of the traffic safety problem) .......... 184

8.2.5 Review of indicators for assessing the extent of traffic safety
problems based on six basic analyses .........c.ccceveerrerereneenn. 186

8.2.6 Review of indicators for assessing the extent of traffic safety
problems based on four special analyses...........cccocovvverrierennn. 188
8.3 Recommendations ...........cccoviiriierirnnrrrns e 189
9 CONCIUSIONS ..o s s s 191
91 Contributions 10 SCIBNCE .......vvvieeeereierce s 191
9.2  Possibilities for generalization ............c.ccvevenrinnniennesees 193
9.3  Implications for implementation.............ccccoeveevrinnnieeseseees 194
94  What could have been done differently?...........cccovvereninnninienens 195
9.5  Further research and development 196
REFEIBNCES ...t s 199

Appendices A-G






Summary

Summary

The Zero Vision adopted by the Swedish parliament states that nobody
should be killed or severely injured in road traffic accidents in Sweden.
The introduction of this concept transfers the main focus from the
occurrence of road traffic accidents to their consequences and, thereby,
creates postul ations for a new paradigm for traffic safety approaches.

To accomplish this, the necessity of updating information on the
consequences of traffic injuries is urgent, as today’ s assessments are based
on data collected more than 30 years ago. Since then, the infrastructure
design has been questioned, altered, and improved. Vehicle performances
have improved, while the development of active and passive safety
systems has reduced the injuries received. New treatments involving
surgical techniques and pharmacology have most probably decreased the
consequences of the acquired injury aswell.

There are problems involving lack of validity in the injury severity
measurement in the data provided by the palice, the low coverage of the
people injured in traffic accidents especially in terms of the threat to public
health, and the actual accident sites for the non-registered traffic victims.
These problems stress the need for new procedures and indicators for
studying both short-term and long-term consequences of traffic injuries.

Objectives and principal goals

The over-arching objectives of this study were to formulate a method to
describe the consequences suffered by traffic victims, and to explain the
influence of different traffic-engineering factors on these consequences for
society and individuals over time. One of the more detailed objectives was
to examine whether certain short-term indicators can be used to predict the
total consequences of traffic injuriesin along-term perspective.

The principa goal was to create a better understanding of the
multidimensional nature of the traffic safety problem. Thisis a prerequisite
for deciding how to allocate resources and traffic safety measures, and to
identify changesin traffic safety problems over time.

Method

The approach of the data collection is detailed, as the assumed task is dual,
i.e. both to describe the chosen methodology and to report findings from
the data gathered. The study was restricted to one year’s traffic accident
victims that have received treatment at five hospitals, in Karlshamn,
Karlskrona, Lidkdping, Lund and Umed, to obtain detailed information
about people most severely injured in traffic, and to provide good coverage
of all road users. Data were collected with an incidence approach, and in a
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public heath perspective, i.e. including pedestrians injured in single
accidents, e.g. when falling on a dippery road surface or ssumbling on bare
ground. Official statistics were used to contribute data about the killed and
the immediate consequences for the injured.

Data about the injured, and the course and site of the accident were
collected in an interview of the victims by medical staff in the ER
(Emergency Room). Selected medical data were also collected from
hospital case records about injury severity, diagnoses and received care.
On several occasions up to more than three years after the accident, the
victims answered postal questionnaires about their health situation, and the
care they have received.

All analyses involved both police and hospital data set. However, the
hospital data set was most important for this thesis. The impacts of the
consequences were illustrated immediately after the accident, within one
month after the accident, and in several long-term perspectives (within six
months or more after the accident). The traffic safety problems were
expressed in the following indicators: numbers of killed and injured,
hospital care, ISS (Injury Severity Score), length of hospital stay and
numbers of visits to a doctor or physiotherapist/nurse, length of sick leave
and health loss (using the Rosser Index). The effects of six selected traffic-
engineering factors on these indicators of consegquences were thoroughly
analysed. Moreover, the potential of four traffic safety measures were
examined.

The traffic safety problems were described in terms of average injury
severities, total consequences, and distributions of total consequences. The
standard errors were displayed to indicate the range where the value of the
selected indicators could be expected with a chosen degree of certainty.
For estimating the total consequences, the procedures for the enumerations
were based on average severity.

The indicators were aso used to obtain a basis for a discussion about how
the total consequences resulting from a traffic injury, and an actual traffic
safety problem, could best be predicted by preferably one indicator
measurable in a short-term perspective. For this purpose, the target
indicators were derived from the follow-up performed more than three
years after the accident. Combined costs of hospital stay, visits to a doctor
and/or a physiotherapist/nurse and sick leave, as well as health loss
(Rosser Index) were selected as target indicators. The choice of the most
appropriate predictor was based on its capacity, with regard to size and
direction, to predict the value of two selected target indicators.
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Data

During one year, 1991/92, 1,722 traffic fatalities and injuries were reported
by the police in the admittance areas of the five hospitals participating in
the study. In the police reports there were 56 fatalities and 427 severe
injuries.

The corresponding hospital data set contained 70 % more registered traffic
injuries, i.e. 2,915 victims. The hospitals reported a total of 59 fatalities,
some (three) of whom died of heart failure in a traffic environment. The
number of in-patients was 726.

Within the first month after their traffic accident, 1,833 injured people,
about 63 % of al those registered, had answered one or more health
inquiries. Of these victims, either not recovered or belonging to a small
group who had recovered, 1,177 were asked to describe their health status
six months after the accident. About 69 % responded to this request.

Consequences of injuries

The immediate consequences of traffic accidents are usually expressed as
numbers of killed and injured. According to the police data set, 3 % of the
accident victims were killed, while their share is 2 % in the hospita
records. The police classified 25 % as severely injured, while hospital data
had 25 % as inpatients. The average injury severity among all people
registered by hospitals was ISS 3.5. The relation between the average
injury for an inpatient and an outpatient is about 4:1. The total ISS
amounts to about 10,200. The distributions of the ISS sum among the dead
and the inpatients indicate the heavy burden for society imposed by these
victims as compared to that imposed by the outpatients.

The long-term consequences for society more than three years after the
accident are on average per victim registered at hospital: 7.6 days of
hospital stay, 3.5 visits to a doctor (including the first visit to ER), 6.4
visits to a physiotherapist/nurse, and 15.2 working days in sick leave. The
long-term health loss for the individuals in the same time perspective was
59.4 lost days with full health. After this long-term period about 17 % of
the traffic victims were not yet fully recovered.

Effect of traffic-engineering factors

*Road environment* According to the two data sets, the average injury due
to atraffic accident was more severe in rura areas than in urban areas, as
measured by all indicators except for visits to a doctor.

The immediate total traffic safety problem was more critical among those

injured in rura areas in the police data, while the contrary, if not
dramatically, was valid in the hospital data. One month after the accident



Summary

most of the safety problem was found among those injured in urban areas.
In along-term perspective most indicators presented those injured in urban
aress as the greater burden for society, while the individuals suffered most
health lossfrominjuriesin rura aress.

*Road users* Immediately after the accident the average severity was higher
among injured motorists than among injured cyclists and pedestrians. In a
long-term perspective, the average severity was most often greater among
injured motorist than among pedestrians. The average severity among
injured cyclists was constantly lower.

The immediate total traffic safety problem focused on the motorist when
using indicators related to police data. In hospital data, the focus was less
distinct due to the cyclists. However, in along-term perspective the injured
motorists represented the greatest burden for both society and the
individuals. In spite of this, the traffic safety problems among the
unprotected road users were by no means negligible.

*Type of accident* Irrespective of the time perspective, the average severity
was higher among people injured in collisions than in single accidents,
according to most indicators used.

The magnitude of the immediate traffic safety problem was greatest for
people injured in collisions. That was not so clear in hospital data. In a
long-term perspective, the victims in collisons represented the greatest
burden for both society and the individuals.

*Road design* Immediately after the accident the average severity was
higher among victims on links than at junctions and in separated aress.
Within one month, the average severity for those injured on links and at
junctions was rather similar. However, in a long-term perspective, the
average severity was most often greater among people injured at junctions
than on links. The average severity among people injured in separated
areas was constantly lower.

Irrespective of time perspective, the total traffic safety problem was
focused to the injured on links, and burdened both society and the
individuals. The proportion of traffic safety problems connected with the
injured on separated areas declined by time.

*Road surface conditions* The immediate average severity did not differ
obviously between injuries on dry and wet roads. Within one month, the
average severity for those injured on wet roads was higher than for those
injured on dry roads when measured by most indicators. In a long-term
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perspective, average severity remained greater among the people injured
on wet roads.

Immediately after the accident, those injured on dry road surfaces
completely dominated the traffic safety problem irrespective of the
indicator chosen. Their traffic safety problems defined by indicators from
the police data are especialy severe. In any long-term perspective, people
injured on dry roads were still the main traffic safety problem.

*Light conditions* The immediate average severity was highest among
peopleinjured in darkness. However, in along-term perspective, the image
of the average severity for different light conditions was not altogether
clear. More than three years after the accident, the average severity among
people injured in darkness was a little more severe than among those
injured in daylight.

Immediately after the accident people injured in daylight conditions
completely dominate the magnitude of traffic safety problems irrespective
of chosen indicator. In any long-term perspective, people injured in
daylight were still the main traffic safety problem.

*Unprotected and protected road users in urban areas* Immediately after the
accident, the vulnerable road users (pedestrians, cyclists and mopedists)
were on average more affected by their traffic injuries than the motorists.
In a long-term perspective, the consequences for the motorists indicated a
need for longer treatments and more hedlth loss than was the case for
unprotected road users.

In the short-term, the unprotected road users dominate the image of traffic
safety problems in urban areas. In along-term perspective, the differences
were smaller. However, traffic safety problems with regard to
consequences in urban areas still mainly involve the unprotected road
users.

*Motorists on links at different speed limits in total areas* Immediately after the
accident, the motorists at 110 knvh (the motor-ways were excluded from
this analysis for methodologica reasons) were more affected by their
traffic injuries than those injured at other speed limits. In a long-term
perspective, mainly the length of hospital stay and health loss among the
motoristsin rural areasincreased with increased speed limits.

Irrespective of time perspective, the total consequences were the largest
among thoseinjured on linksin rural areasin the speed limit of 90 knm/h.
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*Cyclists in different types of accidents in urban areas* Irrespective of time
perspective, the cyclists in urban areas received more severe consequences
in collisions with motor vehicles than in single accidents.

With regard to the magnitude of the total consequences, single accidents
were the main problem for the cyclists injured in urban areas. However,
the few cyclists very severely injured in collisions with motor vehicles also
caused substantial long-term effects for society.

*Pedestrians in single accidents in different road surface conditions in urban areas*
The pedestrians injured in single accidents in urban areas were, on
average, more affected by the consequences of injuries on dippery road
surfaces than those injured on other road surfaces. The injuries suffered by
the pedestrians in single accidents had a relatively low severity in this
study, and the prolongation of the follow-up period beyond six months did
not seem to yield additional information.

Also in terms of the magnitude of the total consequences the main
problems among the pedestrians injured in single accidents as that of icy
and snowy road conditions.

The indicators as predictors

It would be most attractive, in terms of workload and economy, to
recommend one indicator that can be measured with satisfactory
reliability, and that can be easily acquired soon after the traffic accident.
The results of this thesis show that this is not possible with the indicators
included. Therefore the 'ISS' and the 'length of hospital stay within the first
month after the accident’ were both selected as the best predictors.

'ISS proved to be the most consistent immediately available indicator
throughout the review of the total traffic safety problems. The ‘length of
hospital stay within the first month' performed in a satisfactory manner in
forecasting both societal and individual average injury severity and total
safety problems.

Conclusions

This study has revealed that most of the consequences occur during the
first six months after the accident and then ebb away for of those injured.
After that, a mainly small but important group of victims was still
suffering from their injuries, and was contributing considerably to the total
accident consequences.

The injury data reported by the police are valuable as a supplement to

hospital data, as those killed in traffic can never be fully obtained through
hospital data alone. Despite the rarity of the killed, they are essential for

VI
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the characterization of the total traffic safety problem, according to the
results of thisthesis. The police data on injury severity performed also well
in prediction of the long-term health losses due to traffic injuries.

Hospital data add knowledge about the extent and distribution of traffic
safety problems, and offer possibilities to consider traffic injuries in a
more diverse way than data reported by the police.

The analyses indicate that the consequences estimated for injured people
registered at the five hospitals included in this study may also be used
nationally.

This thesis contributes to more organized and improved knowledge about
consequences. With increased knowledge of the extent and distribution of
traffic injuries available from the current STRADA system (Swedish
Traffic Accident Data Acquisition, i.e. ‘The new Swedish accident injury
registration system from 2003"), more optimal measures could be sel ected
to reduce traffic safety problems more profoundly in the future.

Vil



Sammanfattning

Sammanfattning

Nollvisionen antagen av Sveriges riksdag fastl&gger att ingen skall behtva
dodas eller skadas svart i trafiken i Sverige. Inférande av detta begrepp
forskjuter fokus fran trafikolyckorna till konsekvenserna av trafik-
olyckorna och hdrmed skapas forutséttningar for ett paradigmskifte i
trafiksakerhetsarbetet.

For att astadkomma detta & det nodvandigt och bradskande att uppdatera
informationen om trafikskador och dess konsekvenser, da dagens var-
deringar av de senare baseras pa uppgifter insamlade fér mer an trettio ar
sedan. Sedan dess har infrastrukturens utformning blivit ifrégasatt,
fordndrad och forbéttrad. Fordonens koregenskaper har forbéttrats.
Utvecklingen av aktiva och passiva sdkerhetssystem har minskat
omfattningen pa skadorna. Nya behandlingsmetoder inom kirurgi och
farmakologi har sannolikt ocksa minskat bestaende konsekvenser.

Problem uppstar till foljd av polisens svarigheter att bedoma skadans
alvarlighet, den Idga och varierande tackningsgraden i rapporteringen av
skadade, vilket &r ett hot mot folkhalsan, samt att uppgifter saknas om de
platser dér de icke-rapporterade skadade har varit inblandade i olyckor.
Dessa problem understryker betydelsen av nya tillvagagangssatt samt
behovet av indikatorer for studier av bade kortsiktiga och langsiktiga
konsekvenserna av trafikskador.

Syften och mal

De Overgripande syftenai studien &r att tafram en metod som kan beskriva
konsekvenserna av skador som uppstar i trafiken och att forklara hur olika
trafiktekniska faktorer paverkar konsekvenserna av skadan for samhdallet
och individen over tid. Ett mer detaljerat syfte &r att understka om nagon
av de kortsiktiga indikatorerna kan anvandas for att forutsaga trafikska-
dornas mer langsiktiga konsekvenser.

Mdlet &r att skapa en béttre forstéelse for det mangfasettera problemet som
bristerna i trafiksdkerhet utgor. Detta & en forutséttning for att kunna
besluta om hur resurser skall fordelas och hur agérder skall véljas samt att
kunnaidentifieraforandringar i trafiksakerhetd aget 6ver tid.

Metod

Upplaggningen av datainsamlingen redovisas detaljerat da den patagna
uppgiften &r tudelad, dels att beskriva den valda metoden, dels att redovisa
resultaten fran insamlade uppgifter. Studien har avgransats till ett &rs ska-
dade som sokt vard pa fem sjukhus i Karlshamn, Karlskrona, Lidkoping,
Lund och Umea for att f& detaljerade uppgifter om de svérast skadade i
trafiken samt en god téckning av samtliga skadade trafikanter.

VI



Sammanfattning

Datainsamlingen har haft en incidensansats (att fanga nytillkomna skadade
under aret) samt ett folkhalsoperspektiv (att inkludera fotgéngare som
skadats i fallolyckor). Officiell statistik har anvants for att formedla upp
gifter om de dddade och de omedel bara konsekvenserna for de skadade.

Uppgifter om den skadade, olyckshéndelsen och olycksplatsen, insamlas
vid en intervju med den skadade av personaen pa akutmottagningen. Ut-
valda medicinska uppgifter hamtas ocksa fran den skadades journal, t.ex.
om skadans alvarlighet, diagnoser och erhdllen vard. Vid flera tillfallen
under mer &n tre & efter olyckan besvarar de skadade en ha souppfdljning
om héalsotillstandet och erhdllen vard och omsorg fran samhallet.

Analyserna omfattar uppgifter fran bade polis och gukhus. Sukhusen &r
huvudkélla i studien. Konsekvenserna av skadan belyses omedelbart efter
olyckan, inom en manad efter olyckan samt i ett mer langsiktigt tids-
perspektiv (inom sex manader och langre efter olyckan). Trafiksaker-
hetsproblem uttrycks i féljande indikatorer: antal dédade och skadade, typ
av sjukhusvéard, 1SS (Injury Severity Score), langd pa sukhusvard, antal
besok hos lakare och gukgymnast/sjukskoterska, langd pa sukskrivning
och hélsoforlust (enligt Rosser Index). Paverkan av sex utvalda trafiktek-
niska faktorer pa de har anvanda indikatorerna har analyserats ingdende.
Tillika, har potentialen hos fyra omraden for trafiksékerhetshéjande
atgarder studerats.

Trafiksékerhetsproblemen beskrivs med hjdp av indikatorer i termer av
medelallvarlighet pa skadan, totala konsekvenser och férdelning av totala
konsekvenser. Samtliga standardfel beréknas for att visa i vilken storleks-
ordning som vérdet pa den utvalda indikatorn kan forvantas ligga vid en
vald statistisk sdkerhet. Uppskattningen av den totala konsekvensen base-
ras pa skadans medelalvarigheten multiplicerat med forvantat antal
skadade.

Indikatorerna anvandes ocksa for att erhdlla ett underlag for en diskussion
om hur de sammantagna konsekvenserna av en trafikskada och déarmed det
faktiska trafiksakerhetsproblemet bast kan predikteras med hjalp av ndgon
kortsiktig indikator. For detta andamal anvands de tva langsiktiga indikato-
rerna; sammantagna kostnader for sukvard och gukskrivning samt
halsoforluster enligt Rosser Index, som facit. Valet av prediktor baseras pa
dess formaga att forutsiga verkliga véarden for tva utvalda facit med
avseende storlek och riktning, d.v.s. 6ver- och underskattning, vid en tid-
punkt mer an tre & efter olyckan.
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Datamaterial

Under ett &r, 1991/92, rapporterades 1 722 dodade och skadade i trafiken
av polisen i de fem sukhusens upptagningsomraden. Av dessa var 56 av-
lidna och 427 svart skadade.

Sjukhusens datamaterial omfattade, ca 70 % fler skadade &n i poliskallan,
d.v.s. 2915 dodade och skadade. | detta antal ingick de dodade fran den
officiella satistiken. Sukhuskallan uppgav totalt 59 avlidna, varav tre
dodsfall till foljd av hjartinfarkt i trafikmilj6. Sammanlagt 726 var inlagda.

1833 av de skadade i trafiken, eller ca 63 % av samtliga registrerade ska-
dade, besvarade en eller flera enkéter i hd souppfdljningen under den forsta
manaden efter olyckan. Sex manader efter skadan besvarade 1 177 skadade
en ny halsoenkét. Huvuddelen var personer som inte hade aterhamtat sig
en manad efter olyckan men &ven ett mindre antal som aterfatt hdlsan blev
tillfragade. Sammanlagd svarsfrekvens var 69 %.

Konsekvenser av trafikskadan

De omedelbara konsekvenserna av trafikolyckor uttrycks oftast i anta
dodade och skadade. Enligt poliskdlan, avled 3 % av de skadade.
Motsvarande andel bland de gukhusregistrerade var 2 %. Polisen klassi-
ficerade 25 % som svart skadade i trafiken och sukhuskallan hade lika stor
andel inlagda. Medeldlvarligheten pa en skada i trafiken bland skadade
registrerade pa sukhus var 1SS 3,5. Forhadllandet mellan en genomsnittlig
skada i trafiken for de inlagda och de polikliniskt behandlade var ca 4:1.
Summa |ISS uppgick till ca 10 200. Fordelningen av ISS mellan polikli-
niskt behandlade och avlidna eller inlagda patienter antyder att samhallet
drabbas patagligare den senare gruppens skador.

De langsiktiga konsekvenserna for samhéllet, d.v.s. mer &n tre & och fem
manader efter skadan, &r i genomsnitt foljande per skadad bland de suk-
husregistrerade: 7,6 dagars vard pa sukhus, 3,5 lakarbesok (inraknat det
forsta besoket pa akutmottagningen), 6,4 besok hos sjukgymnast och/eller
sukskoterska och gukskrivning under 15,2 arbetsdagar. De langsiktiga
hélsof érlusterna under samma tidsperiod uppskattas till 59,4 forlorade da-
gar med full hdlsa. Efter denna tidsperiod &r fortfarande 17 % inte full-
standigt aterhamtade enligt egen uppgift.

Effekterna av olika trafiktekniska faktorer

Har foljer nagra resultat som kommenterar hur de trafiktekniska faktorerna
paverkar genomsnittlig konsekvens och fordelning av den totala konsek-
vensen.
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*Bebyggelse* Enligt de tva datakallorna var den genomsnittliga skadan i
trafiken alvarligare pa landsbygden &n i tétorten for alla indikatorer utom
|&karbesok.

De omedelbara konsekvenserna for samhéllet och individen var mer
kritiska for skadade pa landsbygden an i téorterna enligt poliskallan,
medan det motsatta gallde for §ukhuskallan. En manad efter olyckan var
de skadade i tatorter mest drabbade. Langsiktigt drabbades samhallet mest
av de som skadats i tétorter, medan individen forlorade mest hdsatill f6ljd
av skador palandsbygden.

*Trafikanter* Omedelbart efter olyckan var den genomsnittliga skadan dl-
varligare bland bilister jamfort med cyklister och fotgangare. Langsiktigt
var hilisterna fortfarande mest utsatta foljt av fotgdngarna. Cyklisternas
genomsnittliga alvarlighet var genomgaende l&gre.

Det omedel bara sammanlagda trafiksakerhetsproblemet koncentrerades till
bilisternai poliskéllan, medan i sukhuskallan hade cyklisterna det storsta
problemet. | det langsiktiga perspektivet utgjorde bilisterna den storsta
bérden for samhéllet och for individen gélv. Trots detta, var trafiksaker-
hetsproblemet inte pad ndgot sitt negligerbart bland de oskyddade
trafikanterna.

*Olyckstyp* Oavsett tidpunkt var den genomsnittliga skadan allvarligare
bland skadade i kollisioner &n i singelolyckor enligt de flestaindikatorerna.

Kollisionsolyckorna bidrog till de allvarligaste omedelbara konsekvenser-
na for trafikskerheten enligt poliskallan. Detta framgick inte lika tydligt
av gukhuskallan. | ett |angtidsperspektiv framstod det dock klar att kolli-
sionsolyckorna utgjorde det stora problemet i trafiken béde for samhallet
och individen.

*Vagutformning* Omedelbart efter olyckan var den genomsnittliga skadan
dlvarligare bland skadade pa strackor &@n i bade korsningar och pa
separerade ytor. | ett manadsperspektiv uppfattades alvarligheten i
skadorna som forhéllandevis likartade mellan strackor och korsningar. | ett
|angtidsperspektiv daremot var den genomsnittliga skadan oftast svarast i
korsningarna. Allvarligheten var altid lindrigast pa separerade ytor.

Oavsett tidsperspektiv var skadeproblemet i trafiken koncentrerat till
strackorna sett bade ur samhéllets och den enskildes perspektiv. Olyckorna
pa separerade ytor bidrog i allt mindre utstréckning nér tidsperspektivet
Okade.

Xl
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*Vaglag* Den omedelbara genomsnittliga skadan efter olyckor pa torra och
véta vagbanor skiljde sig inte namnvart &. Inom en manad framstod de
skadade pa vatt underlag som de svarast drabbade, métt i flertalet av indi-
katorerna. Aven i ett |angsiktigt perspektiv uppfattades genomsnittsskadan
som mest omfattande efter olyckor pa vétt underlag.

Oavsett indikator och tidsperspektiv utgjorde de skadade vid torrt vaglag
det storsta totala hotet for trafiksakerheten. Problemet var allra mest uttalat
vid analysen av skadade i poliskallan.

*Ljusforhallande* Den omedel bara genomsnittsskadan var svarast bland ska-
dade i morker. | ett |&ngtidsperspektiv var bilden av problemet i trafiken
inte lika uppenbar, da alvarligheten mellan skador i morker och i dagsljus
borjade utjédmnas.

Omedelbart efter skadan dominerades det sammantagna trafiksakerhets-
problemet helt av skadade under dagsljusforhdllanden. Detta resultat
kvarstod aven i ett 1&ngre tidsperspektiv.

*Oskyddade och skyddade trafikanter i tatort* Omedelbart efter olyckan
drabbades de oskyddade trafikanterna (h&r fotgangare, cyklister och mope-
dister) av en svérare genomsnittlig skada an bilisterna. | ett
langtidsperspektiv framstod emellertid bilisternas genomsnittliga skada
som dlvarligare bade for samhélet och for individen bl.a. genom sin
relativt storaandel whiplashskador.

Genast efter olyckan dominerade de oskyddade trafikanterna helt skade-
problemet i tatorterna. | ett langre tidsperspektiv blev de patagliga skill-
naderna ndgot mindre, men de oskyddade trafikanterna framstod fortfaran-
de som mest utsatta.

*Bilister pa strackor i olika hastighetsmiljéer pa landshygden* Omedelbart efter
olyckan drabbades bilisterna pa vagar med hastighetsbegransningen

110 km/h (motorvagarna & exkluderade i analysen) av den svaraste
genomsnittliga skadan. | ett |angtidsperspektiv paverkades huvudsakligen
langden pa sukhusvistelsen och omfattningen pa halsoforlusterna till foljd
av skadan nér hastighetsbegrénsningen okade.

Oavsett tidsperspektiv var de sammantagna konsekvenserna fér samhélle
och individ storst till foljd av de skador som uppstod till f6ljd av olyckor i
hastighetsmiljéerna 90 km/h.

*Cyklister i olika typer av olyckor i tatort* Oavsett tidsperspektiv fick de

cyklister som skadats i kollisioner med motorfordon i tétort de svaraste
genomsnittliga skadorna.

X1l
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Konsekvenserna av singelolyckor bland cyklister utgjorde totalt sett det
alvarligast hotet mot trafiksakerheten i tétorter. Nagra fa mycket svart
skadade cyklister i kollisoner med bilister gav dock samhéllet patagliga
langsiktiga problem.

*Fotgangare i singelolyckor pa olika vaglag i tatort* Fotgangare skadade paisiga
och/eller sndiga vagbanor fick svarare genomsnittlig skada an de som fallit
pd andra typer av véglag. | denna studie framstod emellertid skadans
genomsnittliga allvarlighet som foérhdllandevis lindrig, da uppfoljningarna
langre an sex manader efter skadan inte bidrog med ny information.

Omfattningen av den totala konsekvensen for fotgangare till foljd av
singelolyckor (genom halka eller snubbling) i tétort dominerades helt av
skador pa vintervaglag.

Indikatorer som prediktorer

Att kunna rekommendera en enda indikator som den mest optimala predik-
torn vore tilltalande bade ur arbetsbel astnings- och ekonomisk aspekt. Den
skall tillika helst kunna nds l&t och i nédra andutning till olyckan.
Resultaten indikerar dock att detta inte & mojligt med den metod och de
indikatorer som anvants i denna studie. Darfor fordas tva lampliga
prediktorer, ”ISS” och "vardtid pa §ukhus, forsta manaden efter olyckan”.

"|ISS’ visar sig vara den basta omedelbara indikatorn att férutsdga kom-
mande totala langsiktiga konsekvenser, medan "vardtid pa sukhus, forsta
manaden efter olyckan” ganska val kan prognostisera bade den genom-
snittliga skadan samt de total a trafiksdkerhetskonsekvenserna for samhallet
och individen.

Slutsatser

Av forklarliga skal uppstdr merparten av konsekvenserna for trafiksakerhe-
ten nara skadetillfallet, har definierat som inom de forsta sex manaderna.
Efter det bidrar, en mindre, men mycket viktigt grupp skadade med ett
langsiktigt tillskott som patagligt paverkar de totala konsekvenserna och i
vissafall forandrar problembilden i ett |angsiktigt perspektiv.

Uppgifter i poliskéllan & vérdefulla som komplement till uppgifter insam-
lade pa 5ukhus om de skadade. | dagslaget ndsinte alla avlidnai trafiken i
gukhuskdlan. Detta &r alvarligt eftersom informationen om de avlidna &r
viktig for en réttvisande beskrivning av trafiksakerhetsproblemet.

Vérdet av gukhuskallan ligger i dess potentia att tillfora ny kunskap om
bade omfattningen och férdelningen av trafiksakerhetsproblem och samti-
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digt erbjuds majligheter att belysa och anaysera trafikskadorna mer objek-
tivt och mangfasetterat an vad som idag kan ske i den officiella statistiken.

De genomférda analyserna antyder att de framtagna resultaten i denna
studie ocksa bor kunna anvandas i trafiksakerhetsarbetet pa nationell niva.

Avhandlingen bidrar till mer systematiserade och férbéttrade kunskaper
om skador i trafiken. Tillsammans med utokade kunskaper om omfattning
och fordelning av trafikskador hamtade fran STRADA systemet (Swedish
Traffic Accident Data Acquisition), d.v.s. det nya skaderegistret som skall
tas i mer allmant bruk under & 2003 kan pa sikt mer optimala atgarder
valjasfor att minska trafiksékerhetsproblemen i Sverigei framtiden.
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Chapter 1

1 Introduction
1.1 Background

The Zero Vision states that nobody should be killed or severely injured in
road traffic accidents in Sweden (SNRA, 1996). The introduction of this
concept transfers the main focus from the occurrence of road traffic
accidents to their consequences and consequently creates postulations of a
new paradigm for traffic safety approaches. Hence, the emphasis is moved
from reducing the number of accidents to eliminating the risk of death and
chronic health impairment caused by road accidents.

The expression chronic health impairment also indicates a more precise
definition associated with long-term and/or serious loss of headlth rather
than only the immediate consequences of an accident. Chronic is derived
from Greek cronos (time) and is normally used as aterm for the process of
a disease with a lengthy course. Per definition, chronic health impairment
ought to be a condition of long-term effects close to lifelong disability.

How do we then, in practice, define “killed” or “severely injured” in aroad
traffic accident? In most industrial countries, a generally established
definition of “killed” in a road traffic accident is “dead within thirty days
due to injuries from a road traffic accident” (SNRA, 1998). In Swedish
official statistics, the definition of “severely injured” is based on injury in
police-reported traffic accidents and refers to a person who has suffered a
fracture, contusion, laceration, serious cut, concussion, interna injury or
any other injury resulting in in-patient care. This judgement is often made
by the policeman at the accident site.

Various early studies (Bunketorp, Nilsson 1986 and 1988, Thulin 1987,
Berntman 1994, Berntman et al. 1995, Bjornstig et a. 1995) present the
difficulties attached to this task. The responsibility for the medical
judgement of injuries rests with the police and ought to be questioned,
especialy as the accuracy varies both over time and between different
parts of Sweden. Bjornstig et al. (1995) suggested a more distinct
definition of “severely injured” like the in-patient care at hospital or the in-
patient care in combination with the Abbreviated Injury Scale (AIS)*
Bjornstig, Bjornstig, 2000).

Another strictly medically defined measure, the Injury Severity Score
(1SS)?, can aso be used for this purpose and contribute to information on,
above al, the immediate consequences. The most severely injured, i.e.

1 A scale used to estimate the degree of severity of an injury
2 A measure to connect the effects of multiple injuries based on the three most severe injuries
in six selected regions of the body
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ISS 9 and above, (less than 10 % of al hospitalized traffic casualties
according to Berntman, 1994) generate about 75 % of al cost of care
during the first six months after the accident, i. e. the severe injuries often
require long in-patient care.

None of these descriptions of “severely injured” explicitly expresses any
considerations of the long-term outcome. Thorson (1975), on the other
hand, has studied the long-term effects of road traffic accidents and found
that about 50 % of the in-patients were suffering from some after-effect of
the traffic injury four to five years after the accident. Three levels of
physical effects were discerned: a moderate physical problem remaining,
e.g. intermittent ache or swelling (38 %); a more serious impairment but
not quite disabling symptoms, eg. impaired wak and balance or
deteriorated concentration (9 %); an even more serious symptom, e.g.
restricted mobility (cannot walk without crutches) and/or continuous pain
resulting in a need for care in daily activities (3 %). The psychological
effects (about 7 %) were anxieties due to disfiguring scars or neurasthenic
reactions resulting in continuous pain. The social effects (about 18 %) were
e. g. increased costs not covered by insurance, change of jobs or spare time
occupations. Accordingly, measuring these traffic accident consequences
can hardly be done by routine.

Haukeland (1991) describes the consequences of traffic accidents in
Norway in both short-term (two months) and long-term (Y2 - 4 % years)
perspectives. Headache, fatigue and anxiety about traffic are common
inconveniences, and 57 % of the injured are still in pain after two months.
A majority of the occupational workers have been on sick leave and 1/3
gtill are. Pain is a long-term effect of many traffic casualties. Two years
after the accident, 40 % are still suffering from pain. This trouble seemsto
settle at that level and is not reduced. Head, neck, back and leg are most
exposed. Accordingly, a large proportion of the injured have permanent
health problems - of a physical as well as a mental nature which affect
their ability to function in daily life and reduce their well-being and quality
of life.

In a-state-of-the-art study of the psychosocia consequences of traffic
accidents, Andersson and Allebeck (1997) report on a post-traumatic stress
syndrome for 10 % to 15 % of the traffic casuaties from a period of six
months to six years after accidents.

Cedervall and Persson (1988) have used the results from Thorson (1975) to
classify the severely injured (injured with in-patient care) into four
subgroups from those with remaining consequences up until one year
(85%) to those in need of chronic in-patient care (0.5 %). These measures
form the basis of the evaluation of the costs of people who are killed,
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severely and dlightly injured in road traffic accidents used e. g. in the
present cost-benefit models to prioritize traffic safety measures and
decisions on the building of new roads.

How can “traffic safety” be adequately expressed and defined? Hauer
(1997) dtates that road safety is manifest in the occurrence of traffic
accidents and the harm they cause, and suggests a wider definition of the
“safety of an entity” as: " the number of accidents (crashes), or accident
consequences, by kind and severity, expected to occur on the entity during
a specified period”. Consequently risk should be regarded as an under-
lying stable property that has the nature of a long-term average. The term
expected is here used as in the theory of probability and corresponds to
average in the long run. The latter phrase is not easily interpreted, which
makes statistical estimation difficult because the transport system is
dynamic and conditions rarely stay the same for long periods of time.

What routine tools are then accessible for such a purpose? The official
statistics of traffic injuries, for instance, present data about who, when,
how and where injuries are received in the road traffic system. Some
selected Swedish data from 2001 are presented below (SIKA, 2001).
Motorists are most liable to suffer road traffic accidents. About two of
three people killed or severely injured in road traffic accidents are
motorists. Among vulnerable road users, more cyclists than pedestrians are
injured (see Table B1.1 in Appendix B).
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Figurel.l Killed, severely and dightly injured in 2001, distributed
over road users according to official statistics (S KA, 2001)

However, the proportions of killed and severely injured road users are
highest among pedestrians and motorcyclists, see Figure 1.1. The
vulnerability of pedestrians is caused by their involvement in collisions,
while other high kinetic energy situations also strike the motorcyclists.
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Collisions, i.e. accidents involving more than one vehicle, generate the
majority of injuries in road traffic accidents, or about three out of four
traffic victims. A more detailed study of different types of accidents
discloses, however, that single accidents with motor vehicles are the most
frequent and serious road traffic accidents with persona injury, while
crossing and rear-end accidents are the most frequent types of collisions
leading to road traffic accidents with personal injury (see Table B1.2 in
Appendix B).
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Abbreviations: MV (S)=single accidents with motor vehicle, V(S)=single accidents with
one vehicle involved, OT=overtaking, RE=rear-end, HO=head-on,
TU=turning in junctions, same directions, CR=crossing in junctions, with
or without turning, MV-P=accidents involving a motor vehicle and a
pedestrian, MV -C/Mp=accidents involving a motor vehicle and a cyclist
or mopedist, MV-A=accidents involving a motor vehicle and an anima,
O=others

Figurel.2 Killed, severely and dlightly injured in 2001, distributed
over type of road traffic accidents® according to official
statistics (S KA, 2001)

Victims in head-on accidents and pedestrians in collisions are more likely
to be killed or severely injured (see Figure 1.2) as these types of accidents
involve high kinetic energy. Rear-end, crossing and turning accidents, on
the other hand, mostly result in slight injuries in a short-term perspective.

The police-reported traffic victims are rather equally distributed over urban
and rural areas. The probability of being killed is higher in rural areas than
in urban areas. Also, the proportion of severely injured people in road
traffic accidents is somewhat higher in rural areas than in urban areas (see
Table B1.3 in Appendix B).

More than haf of the casualties are involved in accidents on other public
roads than motorways and undivided motorways, mostly in rural aress. A
large number of injuries occur in the streets (see Table B1.4, Appendix B).

3 The definitions of the used traffic accidents are to be found in Appendix A
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Figure1l.3 Killed, severely and dightly injured in 2001, distributed
over type of roads according to official statistics (SKA,
2001)

The pattern of injury consegquences (see Figure 1.3) is somewhat different.
Undivided motorways and private roads generate a higher proportion of
fatal casuaties than the average road. A combination of high speed and
junctions may explain the casualties on undivided motorways, while a
general low geometrical standard probably contributes to the deaths on
private roads. The proportion of severe injuries on other public roads is
close to that on private roads. A high frequency of hazards in these road
environments can be one explanation. The low injury consequences on
motorways are likely to be due to the separation of oncoming traffic and
the interchanges.

Two out of five are injured in streets with a speed limit of 50 km/h. The
number of casualtiesisrather smilar on roads with speed limits of
70 km/h and 90 km/h respectively (see Table B1.5 in Appendix B).

The contribution of speed to injury severity isillustrated by the roads with
speed limits of 90 kph and 110 kph (Figure 1.4). However, as shown in
Figure 1.3, motorways are an exception to the latter. Note the reduced
proportion of fatal casualties with declining speed limits.
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Figurel4 Killed, severely and dlightly injured in 2001, distributed
over speed limits according to official statistics (SKA,
2001)

This presentation has shown the one-dimensional official image of how,
where and by whom injuries are received in the road traffic system.
However, the coverage of traffic accidents and traffic casualties in the
official datigtics is relatively poor and unevenly distributed. Two
nationwide postal surveys indicate that only half of al road traffic
accidents resulting in personal injury are reported to the police and that
only somewhat more than one third of all traffic casualties are included in
the official statistics (SCB, 1987). The coverage varies with the severity of
injury, from about three out of five victims among the severely injured to
one out of three victims among the dightly injured.

The latter investigation from 1982 and 1983 (SCB, 1987) adso indicates
different coverage among injured road users. Pedestrians involved in
collisions have the highest coverage among the casualties, or somewhat
more than 50 %, but due to their low numbers, the lowest degree of
calculated reliability. Our knowledge of injured motorists is rather similar
to that of pedestrians, while the data available about cyclists is very
limited; only one out of seven casudties is included in the official
statistics.

A hospital-based registration of traffic injuries in 1988 - 1989, including
single accidents involving pedestrians, at Lund University Hospita
(Berntman, 1994) presents a different distribution of injuries compared to
that of the loca official road traffic statistics (see Table B1.6 in Appendix
B). The shares of injured cyclists and pedestrians are dramatically larger,
and correspondingly, the share of injured motorists is smaller, and at
approximately the same level as that of the cyclists. The police-reported
injured people in the eight municipalities (the geographical admittance
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area of the hospital) display a relatively good conformity with the
distribution of injured road users on the national level.

Larsson (1999) has used a nine-year time series from the National Board
of Health and Welfare in-patient register to shed more light on severely*
injured road users, the type of accidents they are involved in and the
treatments they received. In 1996 the actual number of severe traffic
casudties, not including pedestrians injured in single accidents, is
estimated to about 12,300, a figure about three times larger than that in the
official statistics. The study highlights the seriousness of the problem of
cyclists, especialy those in single accidents or in collisions with others
than motor vehicles, thereby focusing unprotected road users (see Table
B1.7 in Appendix B).

The distributions of in-patient registered traffic casualties a Lund
University Hospital from the beginning of the nineties (see Table B1.8 in
Appendix B) correspond rather well with those later found by Larsson
(1999) in the National Board of Health and Welfare in-patient register for
1988-96. The data on injured pedestrians in single accidents was collected
on the registration at the Emergency Room but is incomplete. This
information about pedestrians and cyclists injured in single accidents also
changes the focus regarding accident sites from a rather balanced
distribution between junctions and links towards links as the crucia
problem areas (see Tables B1.9 and B1.10 in Appendix B).

In spite of better knowledge about the low coverage among road users the
problem found by Berntman (1994) ill remains, namely that hospital-
registered injured cyclists and pedestrians (mostly in single accidents) are
injured in other places than those injured according to the police reports.
The most significant difference between the two sources is those injured
on footpaths and bicycle paths, constituting more than 10 % of al injuries
the hospital data. However, an even more serious problem is the inability
to collect data about the accident site in the Emergency Room situation.
The percentage of casualties with unknown accident sites varied between
33 and 14 during two successive years.

Complementing the official statistics with hospital datais not sufficient, as
there are traffic accidents and resulting injuries that remain unknown since
i.e. medical and dental care centers do not routinely participate in these
registrations. Thulin (2001) found a relation of about 4.5:1 in Skaraborg
county 1998 when comparing the registration of casualties at hospitals and
medical and dental care centers with that of the police. Bjérnstig and

4 A severely injured person is one receiving in-patient care for an injury in a road traffic
accident.



Chapter 1

Bjornstig (2000) presented a similar relation from medical care data in
Umed police district, where the share of accident victims obtaining
medical treatment outside hospitals is aso estimated to be about 10 %. A
recent evaluation of traffic casualties registered by the hospitals and the
police in Ské&ne county 2001 by STRADA”® data gave a relation of about
2.3:1. Some of the reasons for not being reported by the police or the
hospitals are the very low severity of the injuries, misclassification of
injuries at hospitals as not being traffic-related, and the strong reduction of
the traffic police force or the heavy work load in general.

The uncertainty of the actual traffic injury problems probably contributes
to the difficulties of achieving the Swedish operationa goals set for 2000
as a maximum of 400 killed and 3,700 severely injured [police-reported]
(SNRA, 1999b). To compensate for or improve our incomplete knowledge
about the actual traffic safety problems, sources supplementary to that of
the police must be used. These sources must be able to deliver data from
the accident and the accident site as well as the care of the injured and the
consequences for their lives.

The necessity of updating our knowledge about the influence of different
traffic-engineering factors on the consequences of traffic injuries,
especially on severe ones is urgent, as today’s valuation is based on data
collected by Thorson (1975) from 1965 (children) and 1966 (adults).
During three decades, the infrastructure design has been questioned,
altered, and improved. At the same time vehicle performance, e.g.
acceleration and speed capacity has increased. The development of active
safety systems, like ABS brakes, maneuverability and visibility, in
particular passive safety systems, like safety belts (Evans, 1987), air bags
and helmets, has decreased the injuries received. At the same time new
treatments, e.g. in surgery techniques and pharmacology, are most likely to
have improved the outcome of the acquired injury (Schalén, 1992).

The lack of validity in the injury-severity measurement of the police-
reported data used, the low coverage of the actual casudties in traffic
accidents, especiadly in terms of threat to public health and the actual
accident sites for non-registered traffic casualties, al stress the need for a
new indicator taking both the short-term and long-term consequences of
traffic injuries into account. Acquiring knowledge about how this indicator
is influenced by those involved, the type of accident, and the
circumstances at the accident site, is also important. The need for more
sophisticated datais urgent in order to verify whether we fulfil the goals of
traffic safety work or not.

5 STRADA stands for Swedish Traffic Accident Data Acquisition, which is a joint database for
traffic injuries registered by the police and hospitals initiated in 1999.
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1.2 Objectives and scope

The over-arching objectives of this study are to formulate a method to
describe the consequences suffered by traffic casualties, and to explain the
influence of different traffic-engineering factors on these consequences for
society and individuals over time.

The more detailed objectives of this study are to discuss and analyze:

o traffic safety problems in terms of valid indicators of the
consequences for society and for the individuals, both in the short-
term and long-term per spectives.

e how the total consequences of road accidents for society are
related to different traffic-engineering factors, in the short-term
and long-term per spectives.

e how injury severity is related to different traffic-engineering
factors, in the short- term and long-term per spectives.

¢ theaccuracy of data on accidents and their conseguences obtained
by the methods currently used.

e if certain short-term indicators can be used to predict the total
consequences of traffic injuriesin the long- term per spective.

o the possibility to investigate the effects of single factors on traffic
safety by using some examples.

The study is amed at creating a better understanding of the
multidimensional nature of the traffic safety problem. This knowledge is
needed to decide how to allocate resources and traffic safety measures, and
to identify changes in traffic safety problems over time.

The study is restricted to one year’'s traffic accident victims that have
received treatment at hospitals. This delimitation is made deliberately in
order to gain detailed information about the most severely injured in
traffic, and to give a good coverage of al road users. By using hospita
data, the definition of a “traffic casualty” thus makes it possible to extend
the coverage to pedestrians injured in fall accidents, i.e. to give the
investigation a public health approach. However, in hospital-registered
data the geographical admittance area is difficult to define and does not
necessarily correspond to that of the police districts, which complicates
comparisons with officia statistics. A sample of five hospitals is used in
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the study. The officia statistics have been used to contribute data about
fatal casualtiesin the assumed admittance areas of these five hospitals.

1.3 Organization

The definitions, concepts and abbreviations used are found in Appendix A.
Only selected terms are presented. Most definitions are gathered from
either SCB (1987) or SIKA (2001).

In Chapter 2, the main hypotheses are outlined together with brief
underlying explanations.

Chapter 3 describes the method of data collection as well as the basic
properties of the data. A detailed account is given of the longitudina study
to emphasize the importance of the method of the data collection process
for the reliability and accuracy of the data. The characteristics of the
variables selected are presented together with the procedures for the
enumerations based on average severity for estimating the tota
consequences. In this chapter the statistical tests used are aso presented.

In Chapter 4, the hospital and police data sets are described together with
the improved coverage reached by matching the two data sets and co-using
supplementary information. Data are collected by means of an incidence
approach. The casualties answering the health inquiries are presented.

Chapters 5 to 8 present the results of the analyses. Chapter 5 reports on
how the 13 indicators of consequences selected are affected by the time
passed after the accident. Two time perspectives are used; immediately and
one month and more than one month after the accident, i.e. the short-term
and long-term perspectives, respectively. In Chapter 6, the consequences
are discussed in relation to six selected traffic-engineering factors. The
issue here is how total consequences are distributed, and how average
consequences vary, over the traffic system. Consequences are described by
different indicators relevant for society and individuals, and in different
time perspectives after the accident. In Chapter 7, more detailed analyses
are applied. The aim here is to approach the issue of the causal influence
that traffic-engineering factors may have on accident severity and total
consequences. To this aim, the analyses are based on relevant subsets of
data, thus controlling for potential confounding variables. Chapter 8,
finally, examines the indicators in terms of their ability to predict more
long-term conseguences.

In Chapter 9, conclusions are drawn and recommendations are given for
further research and development.

10
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2 Hypotheses

With regard to the objectives of the study, the following hypotheses are to
be tested:

o Different traffic-engineering factors affect injury severity in
different ways.
The consequences suffered by road users, measured as injury severity, are
dependent on the factors involved in the accident situations. Some factors,
e.g. speed, protection and road environment planning, have a great impact
on injury severity.

o Different traffic-engineering factors affect the distribution of the
total consequencesin different ways.
The total consequences are dependent on both the number of road users
injured in traffic accidents and the severity of their injuries.

e The consequences of traffic injuries change depending on when
the follow-up is performed.

Most injured people have pain and feel powerless the first days after a
traffic accident. These consequences are likely to decline over time, as
most minor injuries have short durations. However, the mgjority of the
severe and critical injuries have a more lengthy recovery course. Some
injuries, e.g. extensive brain damage, also have a bad recovery prognosis
and result in disabilities.

e The consequences of traffic injuries, in terms of content, extent
and distribution are dependent on the data source used, e.g., as
here, either the hospital or the police.

Earlier research has established that the traffic injuries reported by
hospitals differ from those reported by the police. Hence, it is likely that
the consequences described in detail by medical experts will give a
different view of traffic safety problems than the official statistics based on
police reports.

e Certain immediate as well as short-term indicators can be used as
predictors of more long-term consequences.

In most cases there is probably arelation between the severity of the initial

injury and the care and treatment received to restore health. Most hospital -

based indicators are handled by medically educated personnel in order to

minimize the subjective influence on the judgments and are therefore

reliable. One possible candidate for such a short-term indicator is ISS.

11
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3 Method
3.1 Collecting the data

The methodology was chosen to contribute to a better knowledge of both
the short-term and the long-term consequences of traffic injuries for
victims in traffic accidents and of the relationship between injury
consequences and factors related to traffic engineering.

The method is based on the needs described below, following the
hypotheses formul ated:

to define the concepts of “traffic casualty” and “accident site”

¢ to choose the data source that can supply data about the defined traffic
casuaty aswell astraffic- engineering factors

e to discuss the appropriate time period for a short-term study of the
long-term consequences of atraffic injury

e to choose onetool to establish the health consequences of an injury

e to discuss the implications of generalising the results from this study
based on data from afew geographical areas only.

The public health perspective results in a definition of a “traffic casualty”
as. ‘a person injured in a traffic accident at a public place where at least
one moving vehicleisinvolved or a person on foot isinjuredin afall’. The
definition used for an “accident site” is ‘a public place used for vehicle
traffic or walking, i.e. a road, street, square, bicycle path, footpath, bus
lane, bus stop, terminal, parking area or other public place’. The latter
eliminates private grounds, working premises, school yards, etc.

The hospital has been selected as the main source for supplying data about
the traffic casualties. Since we had previously experienced that newly
started systems of registering traffic injuries at hospitals take some time to
stahilise on a certain quality level, we required that the hospitals involved
should have an on-going registration of traffic victims. The Nordic Road
Association (1986) recommends that these on-going registrations should
include al casudlties, i.e. not just traffic victims, to obtain a high quality.
This was not always possible to fulfil when selecting the hospital sample.

The time period for the short-term effects was selected in accordance with
the definition accepted by the ECE in connection with deaths in a traffic
accident, i.e. 30 days (or a month). The long-term consequences are
assumed to begin after one month and, in this study, are restricted to a
follow-up period from six months and one year up to three years and five
months for the population. This longitudinal approach was adopted in
order to study additional health care costs and individual consequences, as

13
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well as whether and how these are changing the presented images of the
traffic safety problem.

Based on experiences of the medical, technical, and economic disciplines
it was decided a an early stage that the appraisal of the health
consequences of a traffic accident must be made both by the medica
profession and the victim. The selection of an index provides a tool for
describing and valuing the health-related quality of life. The consequences
for the heath of the victims were measured with two different health
indices and a “Thermometer”. These indices are somewhat differently
designed, but are most often based on such common denominators as pain,
discomfort and reduced mobility. However, before analysing the data it
was decided to include one index only in this study in order to reduce the
workload.

The number of hospitals involved had to be restricted for economic
reasons to a lower number than had been judged necessary for the
reliability. This had an effect on the geographica distribution of hospitals
and the representation of different types of hospitals, and consequently on
the possihility to generalise the results obtai ned.

3.1.1  Target population and data sources

The basis for the study is traffic casualties in accidents in selected geogra-
phical areas during one year. The dark framed area shown in Figure 3.1
illustrates the target population from hospitals and the police, respectively.
Victims with dlight injuries treated in other medical care centers than
hospitals or without any injuries are not included in this study. However,
the dightly injured are well represented among the hospital -registered, and
even a small group of not injured is found (and included) in this hospital
data set.

14
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Traffic casualties
during one year

- : Injured
Killed Injured treated in other medical
reported by registered by care than hospitals or
police hospital receiving
no medical care

Figure3.1  Those killed as reported by the police (blue) and injured as
registered by hospitals (red) involved in traffic accidents
constitute the target population in this study

The police-reported data were rejected as the main source of information
about the casualties due to lack of reliability or low coverage (Bunketorp,
1986), (Bjérnstig and Bjornstig, 2000) and poor validity as a measure of
the severity of an injury (Berntman, 1994), (Bjérnstig, 1995). Instead, the
hospitals were selected as the main data source to offer possibilities for a
medical judgement of the severity and the location of the injury sustained,
but also to shed better light on the traffic safety problems of al unprotec-
ted road users. By using hospital data we were aso able to include pede-
strians injured in single accidents (who are not defined in the officia
statistics as casualties in traffic accidents) to gain the desired public health
approach to the study. One further reason for selecting hospitals as a
source was to obtain data about victims in in-patient care, e.g. the most
severely injured.

Hospital data, however, only provide limited information about the
fatalities in traffic. The police reports, on the other hand, give a good
coverage of the road userskilled, especially those who died on the accident
site. Accordingly, the police data are mainly used to deliver information
about deaths in traffic accidents and, in the second place, to supplement
the collected hospital data when shortcomings occurred. However, this
support is only possible for a small part of the hospital-registered traffic
casudlties, i.e. the joint part. The “joint part” is a term used for victims
registered both in the police and hospital data sets (for more information,
see 3.1.5). The data most wanted is information about the accident site,
which is hard to gain as the course of the accident is considered to
contribute more to the decision about the treatment of the patient than the
location. Often the patient does not remember many details about the
accident site during the interview at hospital.

The Emergency Room was selected as the location for the hospita
interviews. This was done in order to get in touch with the traffic victim as
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soon as possible after the accident. The delicate task of interviewing a
traffic victim immediately after being involved in an accident requires an
atmosphere of comfort and professionalism that only experienced hospital
staff posses. Besides, most of the questions posed must be put to the
patient by them anyway in order for them to be able to provide adequate
treatment.

The sources and types of the data collected are shown in Figure 3.2.

Data about individuals;
killed reported by police and injured registered by hospitals

Data about Data about
road- and traffic- injury and its
engineering conseguences
[
] :
[ [
Who Rosser Index
When
How (EuroQol Index)
hermometer)
Where (T
Detailsin 3.1.3 Care a
Detailsin 3.1.7 -
| |
Who When
When Care
How Injuries
Where Outcome
Detailsin 3.1.4 Detailsin 3.1.6

Definition of sour ces: red = hospital, blue = police, green = the injured interviewed
Figure3.2  Different sources of data about road and traffic engineering
aspects and injuries and their consequences

The geographical area of the study was defined as the admittance areas of
the co-operating hospitals. However, the geographical delimitation is
complicated by the fact that it is often unclear, what hospital an ambulance
transport is directed to from the accident site. The delivery of casualtiesis
influenced by the severity and type of injuries but also by the distance to
the nearest hospital, especially in the periphera part of a hospital’s
admittance area. The staff at each hospita has assisted in defining the
municipalitiesinvolved (see Map 1 in Appendix C).
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A dropout analysis was carried out at only one hospital during the study,
and the results were published by Berntman (1994) in alicentiate thesis.

The police reports from all road traffic accidents with personal injury were
collected in a geographical area as close as possible to the respective
admittance area of the hospitals, i.e. the same municipaities as the
respective admittance areas of the hospitals. The police commissioners in
the different police districts were informed about the traffic injury
registration at the hospitals and were asked to deliver all police reports
from traffic accidents with injuries in the area selected. However, the
individual police officers were not made aware of the on-going study so
that their normal practice would not be affected.

3.1.2  The longitudinal study of the injured

The method is based on a longitudinal investigation of individual traffic
victims, shown in Figure 3.3. All the information was collected from the
casualties either through interviews conducted by medical personnel or by
guestionnaires sent to them at different times after the accident.

The following three types of inquiries were performed:

o theinitial interview with the injured by medical staff

B selected medical data collected from hospital case records by medical
personnel

Y questionnaires on several occasions answered by the injured
themselves or with the help of areative.

Eventsinvolved in the process:

Crash, post-crash
A traffic accident followed by a A medical
visit to the emergency room “ follow-up ?
/

N | | | I Time
\\
EZY

N
b,dl,wl, mly | m6y j yly y3,5y

Definition of sources: red = hospital, green = the injured interviewed.

Abbreviations. b=before, d = day, w = week, m = month/s, y = year/s

Figure3.3  The established process for different data surveys about
road and traffic- engineering factors and injuries and their
conseguences at selected time periods among hospital-
registered injured
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The road- and traffic-engineering data were collected as close to the crash
occasion as possible in the emergency room at the hospitals.

The periods of time for the health follow-ups were selected to find out how
the consequences changed over time, and which are the crucia points of
time with regard to these changes. A “short-term effect” is defined as
lasting up until one month after a traffic accident. After one month, the
consequences are considered as more “long-term effects’. The follow-ups,
six months and later, were selected to study the duration and extent of
these consequences.

The longitudina health follow-up was carried out among all traffic casual-
ties who had not recovered their previous health status six months, one
year, two years and three years and five months after accident involve-
ment. The health follow-up only ended when the victim gained the same
health status as before being involved in the accident, or when the patient
did not answer the hedth questionnaire after two reminders. A small
sample of the injured, i.e. “remaining injured” from two hospitals had their
follow-ups extended and were contacted eight to nine years after the
accident in order to learn if any changes had occurred in their health
conditions during these additional years. However, these results are
analysed but not presented in thisthesis.

A medica follow-up that started at the earliest six months after the
accident was aso performed. This time space was selected to obtain as
much knowledge as possible about the diagnoses and most of the
information about the hospital stay for most injured, on the first follow-up
occasion.

3.1.3  Data from interviews with the patients at the hospitals

The initia interview took place in connection with the medical care
offered at the hospital. A questionnaire prepared in advance has proved to
be the only possible way to obtain the desired information, as it has been
shown to be impossible to gain detailed traffic information retrospectively
from hospital case records (Berntman, 1994). Especialy data on accident
sites and road conditions are unreliable and very random in case records.
These reasons speak in favour of the technique used.

In most hospital-based studies the traffic- and road-engineering variables
presented are poor (Hansson, 1974, (Tolagen, 1977, (Bunketorp, 1986,
(Bjornstig, 1995 and Thulin, 2000). In this study a major effort has been
made to define the expected detailed level of the data collection about the
injured and the accident site in advance.
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The following two measures were taken to attain the established goal:

e gathering al key personnel before the start of the study for information
about the purpose of the interviews and surveys and the procedures
for carrying them out

e distributing a coding manual

The purpose of the interview is to collect information about the accident
and the road users involved the accident site, road surface conditions and
the traffic environment. All hospitals used their standard forms in the on-
going registrations (one example from Lund is presented in Form | in
Appendix C). During the planning of the study it was discovered that the
layout and structure of the forms differed among the hospitals, but this was
accepted as long as the content and the level of the collected details were
the same. Only in one hospitd, i.e. Lidkdping, was it considered necessary
to use a supplementary form. This form was distributed to the patients after
the medical careto be returned by mail a month later together with the first
four answered forms of the health indices.

Who:
Age and gender
Road user
When: How: Where: Circumstances:

Date, Type of Location, Light and road
time accident, type of surface conditions,

counterpart geometric (passive safety

road design systems used)

Figure3.4  Data collected fromtraffic victimsin interviews by medical
staff at the emergency room (red = hospital)

Information on age, gender and type of road user was collected for every
victim. The date and time of the accident and arrival at the emergency
room were noted. The accident was described as a single accident or a
collision with a specified counterpart. The standards used in the official
traffic statistics influenced the decisions about the data collected at the
accident site. The main information about the accident site was the
address, but supplementary data about the geometric road design was
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collected to find out e.g. if the accident occurred in the roadway or on the
footpath. Also, some additional circumstances of importance for the
consequences of the accident and injury, eg. road surface and light
conditions and use of safety belt, were noted.

3.1.4  Accessible police data

The police data were initialy gathered from ‘the traffic case record’, in
Swedish ‘informationsunderlag’, i.e. the source of the officia traffic
accident statistics (see Form Il in Appendix C). The information was partly
collected through the value judgements filled in by the police in the
records regarding e.g. surrounding traffic environment, road standard, road
surface and light conditions, as well as through an essay or a sketch made
by the police representing e.g. the driving direction of the road users
involved before and after the accident and the road design at the accident
site.

Who:
Age and gender
road user
When: How: Where: Circumstances:
Date, Type of Location, Weather, light and
time accident, type of geometric road conditions,
counterpart road design, injury severity
road standard, traffic
environment, speed

limit

Figure3.5 Data collected from the police standard data formfor the
official traffic accident statistics (blue = police)

Information on age, gender and type of road user was collected for every
person killed or injured in atraffic accident. The information included the
date and time of the accident. The accident was described as a single
accident or a collision with a specified counterpart. More detailed factors
contributing to the accident were available only randomly. The data about
the accident site included the following: address, place and municipality,
road design and road standard, surrounding road environment and speed
limit. Information about such circumstances as weather, light and road
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surface conditions was also collected. Finaly, the report contained the
severity of theinjury asjudged by the police.

The police reports have mainly been used to supply data about those killed
in traffic accidents at accident sites. Questions regarding road
environment, road design, and road condition, have to some extent been
answered by access to the police data.

3.1.5  Matching hospital and police data

The matching procedure was based on the principa parameters of age,
gender and accident date, as information on the age and gender of an
injured person is most often available in both hospital and police sources
(Berntman, 1994). The date of the accident occurs more frequently in
police reports than in hospital registration. In the latter case, admittance
date to the hospital was used as a complement to the accident date. In this
study the occurrence of the visit to the Emergency Room was extended up
until three days after the accident. In some cases, when gender and date
corresponded but age differed by one year, a manual additional check was
performed, using such information as type of road user and type of
accident for the matching.

Most people killed in traffic accidents are not to be found in a hospital
source. Therefore, a manual procedure was developed for linking of those
killed. The basis was age, gender, and accident date for all victims killed
and found in the police reports. Their data were first compared with the
data of everyone deceased and severely injured at hospital. The next step
was to compare data on age, gender and admittance date for those
deceased within 30 days from the admittance date in the hospita
registration with those severely injured and found in the police reports.

3.1.6  Selected medical data from hospital care records

One medical staff at each hospital was given the responsibility to collect
the requested data on treatment and outcome from the hospital case
records. These records were filled out by a doctor when the patient was
discharged after the visit to emergency room or at the last appointment at
the hospital. All the data collected had to be related to the injury/ies from
the specific traffic accident.

The medical follow-up was started at the earliest six months after the

accident (see Form IIl in Appendix C). In order to establish a clearer
image of the consequences of a traffic injury for the individual and for
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society, a more stringent measure than “killed”, “severely injured” and
“dlightly injured” used by the police, was wanted. The definition of the
measure of injury severity used in this study was based on the type of
injury and the assumed care. Thisisrelevant, if judged by medical experts,
but still probably not sufficient to indicate any long-term consequences.
Therefore, information was also collected on diagnoses (according to
WHQO's International Classification of Diseases, 1975 Revision), degrees
of injury severity (according to AIS, the Abbreviated Injury Scale, 1980
Revision and ISS, the Injury Severity Score), type and length of the in-
patient treatments and outcome.

Identity:
Age and gender
Road user
Type of accident causing the
injury: E code
When: Care: Injuries: Outcome;
Date of Type of care Typeand Recovery
accident Type and length of location of injury or
and in-patient care Degree of injury type of
arrival at Admission to other severity; disability
hospital hospitals (A1S) and (1SS) or death
Visit to doctor

Figure3.6  Data collected from the hospital case records of the traffic
injuries (red = hospital)

The AIS (AAAM, 1980) is an internationally established scale to measure
the severity of an individual injury. The AIS clearly distinguishes between
an injury, which is coded, and the result(s) of an injury, which is not coded
but which may be used to qualify the injury. Five separate criteria, namely
energy dissipation, threat to life, permanent impairment, treatment period
and incidence, were considered when developing the AIS. The AIS uses
the following codes: 1 equals a minor, 2 a moderate, 3 a serious, 4 a
severe, 5 a critical and 6 a maximum, virtually unsurvivable injury. The
AIlS is an injury-severity rating system, and not a system for coding
fatalities or any other outcome. A great number of empirical studies have
used the AIS al over the world.
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The ISS (Baker et al., 1974) is based on the AIS and calculated as the sum
of the squares of the three most severe injuries out of six body regions. An
ISS of 75 is the highest possible, as only AIS from 1 to 5 is used when
calculating ISS. The six body regions used in the ISS are: head or neck,
face, chest, abdominal or pelvic contents, extremities or pelvic girdle and
external. The ISS seems to be the most widely used indicator when it
comes to multipleinjury rating.

Baker et a. (1974) showed at an early stage that using the ISS increased
the correlation between severity of injury and mortality, as compared to
the AIS grade for the most severe injury. Age was found to have an
important impact on the survival rates. The ISS aso provided a numerical
description of the overall severity of injury for patients with multiple
injuries.

Some researchers have expressed objections about AIS and ISS. Nygren
(1984) for example, showed that AlS values for some body regions did not
reflect the outcome of permanent disability for individua car occupants,
and Nygren, Gustafsson and Tingvall (1985) questioned the suitability of
using the AIS and ISS as tools for predicting the long-term consequences
of aninjury. Later Bradford et a. (1994) also established that the AIS and
its derivatives are not good at predicting disability risk.

However, Figure 3.7 derived from Baker et a (1974) indicates that ISS
may, in some cases, be regarded as a proxy for average consequences (here
mortality) for different age groups.

100 >—n
90 - ,* ' —8— 70+
80 - Y, —=—50-69
70 7 N/
60 - S 0-49

20 -
10 -
0 - =

0 5 1015 2025 3035 4045 5055 6065 70 75

Risk of mortality, %

4
=4

Injury Severity Score (ISS)

Figure3.7  Mortality for three age groups of trauma patients, 0-49
years[N=1,540], 50-69 years [ N=316], and 70+ [N=109]
by Injury Severity Score (1SS). The dotted lines connect
points based on less than 10 patients.( Baker et al, 1974)
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Also from Figure 3.7 the relationship between ISS and consequences
(mortality) seem to be reasonably linear in this aggregate perspective. This
may justify that average 1SS could be used as a measure of average
consequences for groups of patients.

Additional information was collected on final outcome from the hospital
case records and was expressed as types of inconvenience from the
suffered traffic injury. Only hospital staff at Lund and Lidkoping
respectively carried out this task. However in this study, that information
was only used to try to understand the divergences between how to judge
the final outcome of an injury objectively by a medical specialist compared
to experience it subjectively by the injured person.

The Nordic Committee for Medical Statistics (NOMESKO, 1984) has
developed a system of classifying the external causes of injuries, a so-
called E code. The causes of injuries in transport accidents are defined by
mode of transport, road user, type of accident and counterpart. The E codes
available were gathered from the hospital case records to support the data
obtained from the patients in the questionnaires. However, the E codes did
not supply much further information, as these variables had already been
obtained by the high quality of theinitial interview with the patient.

To secure validity and reliability, all the medical data collected were
checked by a second medical expert.

3.1.7 Recurrent data collected about health after the traffic
accident

The method is based on a longitudinal investigation of individual traffic
victims from accidents up until recovery or as long as any disability lingers
for a most three years and five months after the accident or when the
patient does not answer the health questionnaire after two reminders.

The health follow-up began on the day following the accident. The
intention was to contact the casualties at intervals during the post-crash
period to ask about their health condition, the medical care they had
received and their working and spare time situation. All patients,
irrespective of injury severities, were asked to fill out a questionnaire
containing the Rosser and EuroQol Indices and the Thermometer (see
Form IV-VI in Appendix C), about their health status, four times before
the accident and one day, one week and one month after the accident.
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The questionnaire was handed over to the casualties by the medica staff at
their departure from the emergency room/hospital and returned by mail
after one month. Questions about their health condition before the accident
were answered in connection with the one-month follow-up. The
consistency can be influenced by this, and a misunderstanding of which
guestionnaires are used (although differently coloured) can sometimes
arise. Nevertheless, this was found to be the best procedure.

All in-patients and al injured pedestrians, mopedists and motorcyclists
who answered two out of the four health questionnaires irrespective of
medical care and hedth status as well as the remaining out-patients who
had not recovered after one month were selected to participate in the six-
month health follow-up (see Form VII in Appendix C). This time the
health questionnaires were distributed to a bigger sample than those who
had not recovered on order to ensure a good coverage among the severely
injured, but also to check if the assumption that recovered respondents stay
well and are in no need of any further treatment or care later on was valid.
The one-year, two-year, three-four year and, in relevant cases, eight-nine
year follow-ups included only those who had still not recovered from the
traffic injuries reported in the previous interview, as nearly all who were
“well” stayed well and received no care.

The index used to measure health loss was originally designed to evaluate
the effects of different medical treatments and not to describe health loss
dueto aninjury. In this study the health index was used for the first timeto
gain knowledge about subjective health status appraisal among traffic
casualties at fixed times after the accident.

Two pilot tests were carried out to identify the suitable indices but also to
develop questionnaire design and routines for the survey process. Two
health indices, the Index of Wellbeing (Bush et a., 1973) and the 2D
Rosser (Kind et al., 1982) were used together with a simple Thermometer
with a scale from 0 to 100. The evaluation showed that pain and reduced
mobility were the most crucia variables in describing the consequences of
a traffic injury. For these reasons the health indices used in the pilot tests
were replaced by a later 3D version of the Rosser Index (Rosser et a.,
1993) and a new index, the EuroQol (Brooks et a., 1991). The final
guestionnaire was designed as a simple list based on fixed aternatives to
avoid the matrix used in the pilot test, as it created confusion and invited
the respondents to produce their own aternatives.

The 3D Rosser Index is based upon the three dimensions of disability, pain

and distress (Rosser et al., 1993). These dimensions have four to eight
levels, resulting in 160 different combinations.
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Functional disability: Pain: Distress:
I. None I. None I. None
[1. Slight social disability |1 Il. Mild 1. Mild
[11. Social disability [1l. Moderate [11. Moderate
V. Work with difficulty V. Severe V. Severe
V. Unable to work V. Extremely
V1. Confined to wheel depressed
chair
VII. Confined to bed
VI1I1. Unconscious

Figure3.8 The 3 D Rosser Index (Rosser et al, 1993) (green = the
injured interviewed)

Measuring the headth-related quaity of life is complex. Many
philosophical questions can be raised in the context of such a task. The
Index of Health-related Quality of Life, here called the Rosser Index, is a
tool to measure social, psychological and physical adjustment and
combines these different levels of aggregation on a scale of values or
utility. The process of aggregating the scalesinto a single figure simplifies
the interpretation of complex data sets. Detail is preserved due to the
multilevel procedure used. The 3D classification system was obtained
using the standard gamble method for states of one year’s duration.

The early version of the EuroQol Index was based upon six dimensions
mobility, self-care, employment, family and spare time activities,
pain/discomfort and anxiety/depression. Each dimension has either two or
three levels, resulting in 216 different combinations. The Thermometer
uses a scae of 0 -100 to identify the present health condition, where O
equals the worst, and 100 the best possible health status.

Summarised assessments of health are achieved by weights which have
been determined in advance. These weights should reflect a relative
valuation of the different health conditions. To estimate the weights for the
EuroQol Index (Brooks et al., 1991), a sample of about 1,000 Swedish
subjects was used. Due to lack of Swedish weights, available British ones
were used for the Rosser Index (Rosser et a., 1993).

Before analysing the data, the Rosser index was chosen for the evaluation
of the health state before and after a traffic accident. The reason for this
choice was that the index is based on some easily comprehensible
dimensions covering a very width variety of response alternatives
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The investigation of the health indices was also followed by a drop-out
analysis.

3.18 Recurrent data about care

Information about e.g. sick-leave and visits to a doctor, a nurse or a
physiotherapist was collected from the injured in a supplement to the
health questionnaire, as this information may be either inadequate or
sometimes even wrong in hospital case records (Berntman, 1994).
Although this approach may have reduced the quantity of the sample, at
the same time it improved the quality of the data.

The content of the supplement has been restricted to the most adequate
data at different periods after the accident. Table 3.1 contains the
supplementary data collected at different time periods.

Table3.1 Content of supplements to health questionnaires at different
times

Data sought dl|wl|ml|{m6|yl y3,5

(<
N

<
©

©

Other health impairments X | x X

X

Periods of rest X X

X | X | X
x
X | X | X

Visit to adoctor - -

Type and extent of employment - -

X|X|X|X|X

Sick leave - -

In-patient care, rehabilitation - -

X | X | X
x
X | X | X

In-patient care, nursing home - -

In-patient care at hospital N I A R
Visits to a nurse/physiotherapist - - -

X | X
X | X

Reduced employment - -

Handicap-adjusted home - -1 -1T-1T-71-
Special form of housing -1 -1 -1T-1T-7-

Aid or care at home by arelative or friend - - - - - -

Aid or care at home by the municipality - - - - - -

Personal assistant - - - - - -

XIX|IX|X[X|X]|X]|X|[X]|X]|X]|X

Early retirement pension - - - R _ R

x

Type and degree of disability - - - N

XIX|IX|X[I[X|X|X|X[|X|X|X|X|X|[X]|X

Abbreviations. dl=after one day, wl=after one week, ml=after one month, mé=after
six months, yl=after one year, y2=after two years, y3,5=after three
years and five months, y8,9=between eight and nine years

However, some of the data collected in the questionnaires, from three
years and later, are not included in the analyses in this study
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3.1.9  Calculating the costs of care for society

The societal indicators selected here represent different types of care
and treatment. As they cause very different burdens for society, an
attempt has also been made to illustrate the more “total” costs of
care for traffic casuaties by calculating the sum of the costs of
different types of care.

The costs per unit used to calculate these societal costs are presented in
Table 3.2. Background details can be studied in Maraste et al. (2002).

Table 3.2 Costs per unit used in the calculation of selected societal
care, priceleve of year 2000 (Maraste et a.l, 2002)

Indicator s/occasions Costs[SEK]
Hospital stay [day]:

within the first 6 months 7,000*
after the first 6 months 4,400*
Visitsto a doctor [number]:

in the emergency room 1,600
within the first year 950
after the first year 670
Visits to a physiotherapist/nurse [number] 270
Sick leave [day] 1,580

* Average costs based on combinations of care

The costs for a day in hospital were estimated rather roughly, as the data
collected about hospital care are based on information both from medical
staff and the injured themselves. Complete information about the
distribution of hospital care was found in the medical case records for the
first six months after the accident. Later information, about e.g.
rehabilitation and care at a nursing home, was gathered from the patientsin
different hedth inquiries and is less complete, e.g. regarding clinics.
Hospital care within the first six months was therefore given a higher cost
per unit than that received later, due to less expensive specialities.

Visits to a doctor were divided into three cost groups. The first visit to a
doctor for al injured people was that in the emergency room. Many
appointments within the first year were with specialistsin the hospitals and
were therefore more expensive than those later to a general practitioner.
Visits to a physiotherapist or nurse and sick leave were standardized as
only one cost.

28



Chapter 3

3.2 Statistical methods

The investigation is based on correlational research on empirical data.
Correlational research implies that there is no influence on the variables
studied, i.e. they are only measured, and relations are looked for between
sets of variables. Results from correlational research can only be
interpreted in causal terms based on some assumed hypotheses, but
correlational findings cannot conclusively prove causality.

3.2.1 Characteristics of variables

The information provided by a variable is determined by the type of
measurement scale it belongs to. Depending on how the variables are
measured, they are either qualitative or quantitative. Qualitative variables
are classified as either nomina or ordinal, while quantitative variables can
beinterval or ratio.

In Tables 3.3 and 3.4 the characteristics of the variables selected are
presented in two data sets, hospital and police.

Table 3.3 Characteristics of selected variables of injured/injury and
road and traffic factors

Variables Type of No. of levels | Hospital Police
variables data set data set
Injured/injury
Age € Ratio - X X
Gender [€] Nominal 2 X X
Type of care[r] Nominal 3 X -
ISS[€] or [r] Ratio - X -
Type of injury [r] Nominal 4 X -
Road and traffic factors
Road users[e] Nominal 6 X X
Type of accident [€] Nominal 2 X X
Counterpart [€] Nominal 7 X X
Road environment [€] Nominal 2 X X
Road design [€] Nominal 4 X X
Road surface conditions [€] | Nominal 3 X X
Light conditions [€] Nominal 3 X X
Speed limit [€] Ordina 5 - X

Abbreviations:  1SS=Injury Severity Score, r=response variable, e=explanatory variable
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Table 3.4 Characteristics of selected variables of health follow-ups

Variables Type of No of levels | Hospital | Police
variables dataset |dataset

Health follow-ups

Length of hospital stay[r] |Ratio - X -

Visitsto doctor [r] Ratio - X -

Visitsto a Ratio - X -

physiotherapist/nurse [r]

Length of sick leave [r] Ratio - X -

Rosser Health index [r] Ratio -

- functional disability Nominal 8 X -

- pain Ordina 4

- distress Ordinal 5

Degree of pain [r] Ordinal 4 X -

Abbreviations: r=response variable, e=explanatory variable

The nominal variables can only be measured in terms of distinctively
different categories. They cannot be quantified or ranked in order in those
categories. Most road and traffic factors and some injured and injury-
connected variables are nominal variables. The ordinal variables can be
ranked, i.e. they have more or less of a certain quality. Most dimensionsin
the health indices used are ordina variables, e.g. pain and distress, but a
traffic factor such as speed limit aso belongs to the latter category.

Among the qualitative variables, the classification principles are more or
less arbitrary and therefore guided by the aim to discriminate vital
information with as few levels as possible. The levels chosen are often
based on earlier empirical experiences of what detailed level it is possible
to obtain at hospital .

The ratio variables can be quantified and therefore alow us to compare
differences between them, and they have an absolute point zero. Many
variables used in the health follow-ups, e.g. length of hospital stay and
visits to a doctor are ratio variables. The ISS has also been considered a
ratio variable here as in many other studies. Nevertheless, Somers (1983)
raised objections to using quantitative statistical methods when analyzing
the AIS and ISS as “their values are not equidistant and the scale is
qualitative’.

The variables can be distinguished as being either dependent, i.e. response,
or independent, i.e. explanatory. In the analysis all road and traffic factors
are considered explanatory variables, while the different indicators are
treated as dependent variables.
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Some of the variables selected above have a somewhat skewed
distribution, i.e. many have a value O or close to 0, e.g. length of hospita
stay, sick-leave and ISS. It should also be observed that the latter has a
disproportionately number of observations at 1, 2%, 3° etc., due to the fact
that ISS is calculated as the sum of the squares of the three most severe
injuries out of six body regions, and many traffic victims suffer only one
single injury. Some extreme values can aso be detected in the data sample,
especially among variables like hospital stay, sick leave and visits to a
physiotherapist/nurse. However, none of these values have been rejected as
outliers. The decision about possible outliers is made on an individua
basis by a medical expert. In this investigation a scatter plot has been used
asatool to identify the extreme values.

Every attempt at measurement involves errors, which determine the
amount of information possible to obtain from a variable. When the
reliability of hospital and police data is compared, the variables age,
gender and road users are generaly error-free. The police variables, e.g.
type of accident and accident site, can also be regarded as reliable, while
data collected on injury severity and type of injury are of good quality in a
hospital data set. However, in this study no efforts have been spared on
checking up, since the joint part of the police and hospital data setsonly is
constitutes about 20 % of the total number of injured people in the data.
This could be regarded as a weakness, but is a deficiency commonly
shared with other studies, either based on police or hospital data.

Missing data must be handled with care. There are two ways to address the
problem, namely either casewise or pairwise deletion of these missing
data. The most common solution, and the one applied in the analyses in the
present study, is to use the pairwise deletion, i.e. to perform the
calculations on all cases that have valid data for the variables selected.
This method can be accepted when the total percentage of missing data is
low, around 10 %, and they are randomly distributed between cases and
variables. In the data set used in this study, missing data were not
randomly distributed between cases and variables but the share of missing
data was usually very low.

3.2.2 Estimations based on available data

In this study traffic safety problems are described in terms of average
severity, total consequences and distribution of total consequences. To
compensate for the data loss of registered individuals not participating in
the longitudinal study, the total consequences have been estimated on the
basis of the average severity for respondents in a given subgroup.

31



Chapter 3

The estimates of consequences are proportional to the number of subjects
in each subgroup in the initial data set of registrations. For each time
period, further estimation is made to compensate for:

e partia non-respondents
e individuals left out from the longitudinal study, due to recovery

On the first occasion, comprising four health questionnaires, the intention
was to receive answers from al respondents. Two groups responded to the
survey: those who were till ‘ill’ and those who had recovered, the ‘well’.
However, not all respondents answered (unknown). They could either have
been ‘ill’ or ‘well’ at the time of the follow up, and are therefore assumed
to have average conseguences equivalent to those answering.

On the occasion six months after the accident, the non-respondents are
assumed to have average consequences equivalent to those answering this
survey, while the non-respondents from the earlier occasion are now
assumed to have the average consequences equivalent to al those that
should have participated after six months as well as those who were ‘well’
after the first month.

Only the non-recovered respondents were interviewed one year after the
accident (and the same applies to the occasions two years, three years and
five months and eight to nine years). Some were still "ill", while some had
recovered and were in the category “well”. Throughout the study the non-
respondents on any given occasion are assumed to be either ‘ill’ or ‘well’.
The respondent frequency decreases over the time elapsed after the traffic
accident.

3.2.3 Estimations of standard errors

The accuracy of the indictors selected has been thoroughly estimated in
this thesis. The method applied is based on the basic understanding that
“the number of accidents cannot be predicted, no more than a roll of a
dice” (Hauer and Garder, 1986). Consequently Hauer and Géarder argue
that the true measure of the safety for a system is the expected number of
accidents during a given time period, E (). In this perspective, the number
of accidents actualy occurring, A, is merely an estimate of the target value.

Based on the same approach, any accident or injury related indicator value
computed is regarded as an estimate of a corresponding expected value.
Each of those unknown expected values represents the target, or “true’,
value for a specific dimension of safety consequences. The data observed
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are the outcome of stochastic processes based on the expected, “true’
values.

The accuracy of all the indicators has been estimated, on the basis of the
overall approach that the values are to be regarded as the outcome of a
stochastic process, and that they estimate the true expected values of that
process. The method chosen has been a balance between the relevance of
the stochastic model assumed on one hand, and the tractability of the
computations required for the estimations of accuracy on the other hand.
The estimates of accuracy relevant for the chosen approach are presented
in Appendix C.

3.24  Test methods

In Chapters 6 and 7, analyses of the relations between different variables
are performed. The frequencies for all variables are presented in Appendix
E. Some interesting cross-tables have been created.

An approximate t-test, i.e. a quas t-test, has been used when evaluating
differences in average severity or in total consegquences between different

groups.

The hypothesisthat “A” ismore severe than “B” is verified by

T :‘ ‘ > 1.64 1)

m, —Mg
2 2
‘1/ e+,
where my and mg are the means of the random variables A and B. s, and
sep are the corresponding standard errors.

The hypothesis that “A” contributes to a greater part of traffic safety
problemsthan “B” is verified by

| se,-xc, |
NEVE

where 2C, and 2ICy are the total consequences of the variables A and B.

> 1.64 )

The crucia value 1.64 refers to p = 0.1 and is selected as the level of a
statistical significance to represent the probability of error associated with
rejecting the hypothesis of no difference between the two categories of
observations in the population, when the hypothesis is true. Selecting a
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proper level of significance is always a balance between the risk of
rejecting an actual difference or of accepting a false one. In this context a
level of p=0.1 can be reasonable.

The y*test is used to test whether an observed variation may be regarded
as being random or not. This test handles relationships between categorical
variables. Here the level of significance has been chosen to be 95 %, a
level that involves a probability of error of 5 %, i.e. a somewhat stricter
requirement than in the t-test.

In Chapters 6 and 7 the results of the t-tests are mostly commented on
when the “difference is statitically significant”. The expressions “higher
than”, “longer than” or “more than” followed by the p level is used, e.g.
“in a short-term perspective the average hospital stay is longer for injured
in rural areas than for those in urban areas (p=0.05)". Some results are
presented in the following way: “there is a strong tendency towards a
difference between injured in two groups, A and B” (i.e. p>0.1 with a
critical value between 1.50 and 1.63). Moreover, in afew cases asimilarity
is commented on where a difference could be expected.
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4 Data

The police and the hospitals have contributed to the data sets in this study.
The hospital data set is the main one. The admittance areas for each of the
five hospitals are set as the boundaries for the hospital as well as the police
data set.

4.1 Police-reported casualties from the admittance areas of

five hospitals
411  Extent and distribution of injuries

During one year, 1991/92, atotal of 1,722 traffic casualties were reported
by the police in the admittance areas. The official statistics was the source
of the police-reported data set.

In Table 4.1 the police-reported traffic victims are distributed over the
admittance areas of the five hospitals (for more details about the
municipalities, see Table D4.1 in Appendix D).

Table4.1 Police-reported traffic injuries in the admittance areas of
the five hospitals during one year, 1991/92 (SCB)

Municipalities In the areas
inhabitants* and size of areas* injured inh.
No. % %

Karlshamn, Olofstrém, Solvesborg 172 10.0 10.9
3 municipalities: 62,767 inh. 1,069 km?

Karlskrona, Ronneby 213 124 153
2 municipalities: 88,401 inh. 1,872 km®

Burlov, Esl6v, Horby, Ho6r, Kévlinge, Lomma, 725 42.1 37.8

Lund, Staffanstorp
8 municipalities: 217,539 inh. 1,903 km?

Essunga, Gréstorp, Gotene, Lidkoping, Skara 282 16.4 14.0
5 municipalities: 80,579 inh. 2,034 km®

Bjurholm, Nordmaling, Robertsfors, Ume3, Vindeln, | 330 19.2 22.0
Véannas
6 municipalities: 126,931 inh. 9,347 km?

Total: 24 municipalities: 576,217 inh.16,226 km® 1,722 |100.0 |100.0

Abbreviations: inh.=inhabitants, No.=number

Municipalities written in bold type have hospitals participating in traffic-injury
registrations.

* The number of inhabitants and the size of the areas are taken from the official
statistics, December 31 1991 (SCB, 1992).
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The representation of police-reported traffic injuries in this study varied
considerably among the admittance areas of the hospitals, with the largest
number of accident victims in the police districts in the admittance area of
Lund hospital in the southern part of Sweden. The proportions of police-
reported injuries compared to that of inhabitants in the respective areas
present similarities. However, the somewhat larger proportions of injured
people in relation to the number of inhabitants in “Lund” as well as in
“Lidkoping”, can probably partly be explained by a higher share of
through traffic in those areas. Further explanations of the differences
observed can be found among variables like the length and standard of the
road network, the mix and density of traffic, the size of the area, the
population density as well as location of trade and industry, i.e. land use
developments.

4.1.2  Extent and distribution of overall consequences

In Table 4.2 the police data regarding the distribution of injury
consequences over different hospital areas are presented.

Table4.2 Police reported traffic injured in the admittance areas of
five hospitals during one year, 1991/92, distributed over

injury severity
Injury Hospital areas™ Total
severity | Karlshamn | Karlskrona Lund Lidképing Umea
No. % No. % No. % No. % No. % No. %

D 2 12 8 3.8 15 21| 22 7.8 9 2.7 56 3.3
Sel 35| 203 | 42| 197 | 180 | 248 | 70| 248 | 100 | 30.3 427 | 248
S 135 | 785 | 163 | 765 | 530 | 731|190 | 674 | 221 | 670 | 1,239 | 720
Total 172 | 100 | 213 100 | 725 | 100 | 282 | 100 | 330 100 | 1,722 | 100

Abbreviations: No.=number, D=dead, Se |=severely injured, Sl I=slightly injured

Since there are few fatalities in most subgroups, they are therefore strongly
influenced by random effects. All consequences, measured in the injury
severity of the traffic accident, vary among different areas in Sweden. In
this police data set, the share of fatalities is somewhat over-represented in
Lidkoping, while the share of severely injured is most pronounced in
Umea.

The differences among the five hospital areas regarding injury severity are
statistically significant (p=.001). However when, the distribution of injury
severity for the total number of injured people in this police data set was
compared with that of the whole of Sweden (see Table D4.2 in Appendix

2 The police districts within the admittance area of a hospital is called a hospital area
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D), the conformity was rather good. Hence, we decided to aggregate the
datain order to create images of the officia traffic safety problem. Further
on, these data will be presented as one police data set.

4.1.3  Extent and distribution of casualties among selected traffic-
engineering factors

Six traffic-engineering factors were studied in order to describe their effect
on traffic safety. The extent of the accessible data and the potentia to
perform more or less detailed analyses are shown in Table 4.3.

Table4.3 Police-reported traffic injuriesin the admittance areas of
five hospitals during one year, 1991/92, distributed over
selected traffic engineering factors

Factors Injured Factors Injured
N=1,722 N=1,722
No. % No. %

Road environment Road design

Rural 950 | 55.2|Link 933 54.2

Urban 772| 44.8]Junction 681 | 39.5
Separated area 103| 6.0
Others 1 A
Unknown 4 2

Road users Road-surface

Pedestrians 80| 4.6]conditions

Cyclists 249| 14.5|Dry 1,018 59.1

Mopedists 93| b5.4|Wet 472| 27.4

Motor-cyclists 83| 4.8]ls/snow 213|124

Motorists 1,202 | 69.8| Unknown 19| 11

Others 15 .9

Types of accident Light conditions

Single 583| 33.9| Daylight 1,143 | 66.4

Collision 1,138 | 66.1 | Dawn/dusk 125| 7.3

Unknown 1 .1| Darkness 4541 26.4

The completeness of the data available is the most striking in the police
data set. The variables of road environment, road users and light conditions
are fully known, i.e. there are no unknown factors, while the coverage of
other factors such as type of accident, road design and road surface
conditionsis good, especially compared to the corresponding hospital data.
The joint data set of police and hospital data will later be used to improve
the coverage in the hospital data set.
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The small size of some subgroups, e.g. injured pedestrians, mopedists and
motorcyclists, makes it impossible to carry out more detailed analyses with
good accuracy. According to definitions, only pedestrians involved in
collisions with motor vehicles are reported as traffic injuries, which imply
a need for a two-dimensional analysis level for these categories. The
police- reported traffic injuries in separated areas are also few. This is
because the road users injured in these sites are limited to pedestrians,
cyclists and mopedists. The number of people injured in dawn/dusk is just
above one hundred.

The differences between the distributions of injuries in this police data set
and that in the whole of Sweden (see Table D4.2 in Appendix D) are rather
apparent regarding the three traffic-engineering factors of road
environment, road users, and type of accident, accessible about injuries in
the official datistics. These differences can be expressed as a reverse
relation between injuriesin rural and urban areas, a greater share of injured
cyclists and mopedists, a smaller share of injured pedestrians and a higher
share of injuries in single accidents in this data set as compared to the
whole of Sweden. This causes some doubts about the possibilities of
generalizing when it comes to the hospital data.

4.2 Hospital-registered casualties from five hospitals
421  Extent and distribution of injuries

The hospitals in Karlshamn, Karlskrona, Lund, Lidkoping, and Ume3,
supplied one year's data on 2,866 traffic victims from their on-going
registrations at the Emergency Room. In order to gain a full picture of al
traffic casudties, data on the fatalities were gathered from the officia
statistics, as only a few fatalities (seven) were found among those
registered as injured in traffic at the hospitals. Here 56 fatalities were
identified. When traffic injuries that had occurred abroad were excluded,
the hospital data set comprised a total of 2,915 traffic victims, see Table
4.4,
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Table4.4 Trafficinjuriesregistered at five hospitals during one year,

1991/92
Trafficinjuries
Hospitals In different locationsof |All % of
inhabitants* and size of admittance area* theaa. all
Within Qutside | Unknown
Karlshamn 282 11 0 293 10.1
3 municipalities: 62,767 inh. 1,069 km?
Karlskrona 480 2 0 482 16.5
2 municipalities: 88,401 inh. 1,872 km?
Lund 593 78 26 697 23.9
8 municipalities: 217,539 inh. 1,903 km?
Lidkoping 474 |9 77 560 19.2
5 municipalities: 80,579 inh. 2,034 km?
Umea 825 27 31 883 30.3
6 municipalities: 126,931 inh. 9,347 km?
All 24 municipalities: 2,654 (127 134 2,915 100.0
576,217 inh.16,226 km?

Abbreviations: inh. = inhabitants, No.=number, a.a.=admittance area
* The number of inhabitants and the size of the areas are collected from the official
statistics, December 31 1991 (SCB, 1992).

Of the 2,915 traffic victims, about 4 % were injured in locations other than
the defined admittance areas. A magjority of these cases were registered in
Lund hospital. Some people injured in Ronneby were treated in Karlshamn
hospital, athough they ought to have been treated in Karlskrona hospital
according to the definition of the admittance area. About 5 % of the cases
registered lacked information about the accident site, mostly in Lidk&ping.

The initial decision to analyse only data of injuries within the admittance
areas of the five selected hospitals was abandoned in favour of including
all hospital-registered traffic injuries to elucidate the potential of a hospital
data source.

Normally the number of registered traffic casualties increases with access
to hospital data. The contributions of additional traffic injuries were largest
in the admittance areas of the Umed, Karlskrona and Lidkoping hospitals
and resulted in an atered picture of the traffic safety problems shown by
the police datain the official statistics.

In Lund, however, both the number and the share of registered traffic
injuries were reduced with access to hospital data. One likely explanation
can be the rather special situation with an additional regional hospita in
Malmo and three qualified medical centers in the municipalities of Esl6v,
HoOrby and HO0r closer to the accident sites than the hospital in Lund. An
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evaluation by Berntman (1994) showed that according to the police the
majority of severely injured victims receive treatment at the Lund hospital,
while only 30 % of the dightly injured in EJl6v, Hérby and HO0r were
taken care of in Lund. The quality of the registration also has a significant
impact on the number of traffic casualties in the hospital data set. The
hospital admittance areas are marked in Map 1 in Appendix C.

4.2.2  Extent and distribution of overall consequences

Table 4.5 presents the hospital data regarding the distributions of received
treatment in different hospital admittance areas.

Table4.5 Trafficinjuries registered at five hospitals during one year,
1991/92, distributed over received hospital care

Hospitals

Hospital | Karlshamn | Karlskrona| Lund | Lidkdping Umed Total
care No. % No. % | No.| % | No.| % No. | % No. %
D 2 0.7 8| 17| 17| 24| 22 39| 10 11 59 2.0
In-p 83| 28.3| 103| 21.4| 147|211 171| 30.5| 222| 252 726| 249
Out-p 208| 71.0| 371| 77.0| 533|76.5| 367| 655| 650 73.7(2,129| 73.1
Unknown - - - - - - - - 1 A 1 .0
Total 293 100| 482| 100| 697| 100| 560| 100| 883]100.0| 2,915 100

Abbreviations: No.=number, D=dead, In-p=in-patient care, Out-p=out-patient care

The police reports supplied most data about the fatalities in the hospital
data set. Furthermore three deaths were established where the cause of the
death was heart failure in a traffic environment. The shares of victims in
in-patient care varied among the five hospitals and were most pronounced
in Lidképing and Karlshamn. The care received seemed to be influenced
not only by the severity of the injury but also by the type of hospita
among other things. The differences in the care received care by traffic
victimsin the five hospitals were statistically significant (p=.001).

The information in Tables 4.2 and 4.5 was presented in order to give a
better understanding of the differences between the collected sub-samples
and the police and hospital data sets used in this study as well as of the
equalizing effect that the data are subject to when combined into one larger
data set.
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4.2.3  Improving the coverage of selected traffic-engineering
factors

Six traffic-engineering factors were selected in order to study their impact
on the traffic safety problem. As mentioned earlier in Chapter 3, the police
data are used to improve the coverage of these traffic-engineering factors
in the hospital data; see Table 4.6.

Table4.6  Szeof known data on some selected traffic- engineering
factors collected at five hospitals during one year, 1991/92,
before and after support from police data

Factors Extent of data material

Before After

No. % No. %

Road environment 2,694 924 2,796 95.9
Road users 2,859 98.1 2,895 99.3
Type of accident 2,772 95.1 2,834 97.2
Counterpart 1,211 88.9 1,264 92.8
Road design 2,478| 850 2,589 88.8
Road-surface conditions 2,271 77.9 2,471 84.8
Light conditions 2,426| 83.2 2,576 88.4

The hospital data about road users initially collected turned out to be
reliable and have a good coverage, as the police data managed to increase
the extent of the data only marginally. For other factors, e.g. type of
accident, counterparts, road environment, and road design, the amount of
additional information was somewhat higher, or 2-4 %. The benefit was
only obvious when it came to road surface and light conditions, where the
shortcomings were reduced by about 5 % or more. However, these
improvements were not in proportion to the work effort. The police data
accessible were also biased towards providing more information about
motorists than other road users and about severe injuries than sight ones.

424  Extent and distribution of injuries among selected traffic-
engineering factors

The size of the accessible data and the potential to perform more or lessin
detailed analyses are shown in Table 4.7.
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Table 4.7 Trafficinjuries registered at hospital during one year,
1991/92, distributed over selected traffic- engineering
factors

Factors Injured Factors Injured

N=2,915 N=2,915
No. % No. %

Road environment Road design

Rural 1,023| 35.1]Link 1,224 420

Urban 1,773 | 60.8] Junction 829| 284

Unknown 119| 4.1 Separated area 413| 14.2

Other 123 4.2
Unknown 326 11.2

Road users Road-surface

Pedestrian 320| 11.0| conditions

Cyclist 1,123 | 38.5|Dry 1,415 485

Mopedist 183| 6.3|Wet 504| 17.3

Motorcyclist 130| 4.5 Icy/snowy 538| 185

Motorist 1,106 | 37.9] Other* 14 5

Other 33| 1.1|Unknown 4441 15.2

Unknown 20 7

Type of accident Light conditions

Single 1,556 | 53.4| Daylight 1583 543

Collision 1,278 | 43.8| Dawn/dusk 325| 111

Unknown 81| 2.8|Darkness 668| 229

Unknown 339 11.6

* |n the analyses treated as “unknown” due to slippery road surfaces other than icy/snowy

The amount of hospital data available for analysis was 70 % larger than
that of the police data. In spite of the improved coverage, the internal
dropout was constantly higher than that in the police data set. The
variables of road user, type of accident and road environment had a good
coverage in the hospital data set, while the coverage of the other factors
like road design, light and road surface conditions could be regarded as

highly sufficient.

A follow-up among the “unknown” of the last three variables was
performed to check the bias. A comparison between the distribution of the

“unknown” and the “total” gave the following results:
Gender: Men were somewhat fewer than expected in

Road design:

the category “unknown” on the basis of their share in
the total data; Age: Young people were somewhat
fewer; Road users. Mopedists were fewer, while there
were more motorists; Type of accident: Injured in
single accidents were somewhat fewer.

Road conditions:

Age: The elderly were somewhat fewer; Road users.

Pedestrians and cyclists were fewer, while there were
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more motorists, Type of accident: Injured in single
accidents were fewer; Road environment: Injured in
urban areas were fewer.

Light conditions: Age: The elderly were somewhat fewer; Road users.
Pedestrians and cyclists were fewer, while there were
more motorists; Type of accident: Injured in single
accidents were fewer; Road environment: Injured in
urban areas were somewhat fewer.

Despite the many biases presented, they are in fact not important due to the
small proportion of observationsin the category “unknown”. Furthermore,
thereisavery small group of victims that lacks most traffic-engineering
data. At any rate, the size of the known hospital datafor al traffic-
engineering factors well exceeds that in the police data set.

4.25  Dropout in the hospital data set

The methodology is based on the assumption that the total population of
the injured are to be registered at the five hospitals. However, an early
dropout analysis at the Lund hospital during a period of four years
(Berntman, 1994) indicated a comparatively, low average registration
coverage among people injured in traffic, only one out of three injured of
whom were registered at the Lund hospital. The actual number of traffic
injuries was then estimated to about 2,000 per year. No similar evaluations
were performed at the other hospitals at the time, as the traffic victims per
hospital corresponded rather well to the numbers previoudy registered
over the years. However, in a later study by Bylund et a. (1999) the
number of injuries in 1998 is presented as about 1,760, which aso
indicates a low coverage, or about one out of two injured people, in the
registration in Umea hospital; this was mainly due to a high dropout rate
among pedestrians injured in single accidents.

Later evaluation of hospital data in Swedish Traffic Accident Data
Acquisition (STRADA) in Skane 1999 (Berntman & Modén, 2000)
indicated a number closer to 1,500 traffic injuries in Lund, which would
correspond to a coverage of about one out of two injured people in the
hospita datafrom Lund.

4.2.6 Injured people participating in different follow-ups

Table 4.8 presents the numbers of traffic casualties at different time
periods and the distribution of selected variables for those people that
have, or should have, participated in the health inquiries over a short-term
(within one month) or along-term (six months) period.
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Table4.8  Registered traffic casualties participating in the health
inquiries within one month and 6 months after the accident,
distributed over different variables

Health inquiries
Variables Allinjured Answering Mostly not Answering
N=2,915 within 1 m. well at 1 m. at6m.
N=1,833 N=1,177 N=812
No. % No. % No. % No. %
Care
Killed 59 20 - - - - - -
In-patient 726 | 249 473 25.8 411 | 349 317 39.0
Out-patient 2,129 731 1,359 74.1 765 | 65.0 495 61.0
Unknown 1 .0 1 1 1 A - -
1SS
9- 235 8.1 105 5.7 92 7.8 75 9.2
4-8 849 | 29.1 575 314 464 | 394 345 425
1-3 1,785| 61.2 1,126 61.4 613 | 52.1 387 47.7
0 40 14 23 13 7 .6 5 .6
Unknown 6 2 4 2 1 A - -
Gender
Male 1597 | 54.8 933 50.9 591 | 50.2 402 49.5
Female 1318 452 900 49.1 586 | 49.8 410 50.5
Age
1-24 1,336 458 77 24 410| 34.8 300 36.9
25-64 1239| 425 808 4.1 567 | 48.2 371 45.7
65- 339 11.6 247 135 199 | 16.9 141 17.4
Unknown 1 1 1 A1 1 A - -
Road users
Pedestrians 320 11.0 211 115 185( 15.7 149 18.3
Cyclists 1,123| 385 709 38.7 389 | 331 252 31.0
Mopedists 183 6.3 111 6.1 102 8.7 74 9.1
Motorcyclists 130 45 82 45 74 6.3 62 7.6
Motorists 1,106 | 379 682 37.2 401 | 341 260 32.0
Others 33 11 24 13 17 14 9 11
Unknown 20 7 14 .8 9 .8 6 7
Road environment
Rural 1,023| 351 609 33.2 380 | 323 262 323
Urban 1,773| 60.8 1,161 63.3 756 | 64.2 523 64.4
Unknown 119 41 63 34 41 35 27 3.3
Type of accident
Single 1556 | 534 945 51.6 607 | 51.6 427 52.6
Collision 1278| 438 838 45.7 540 | 459 367 45.2
Unknown 81 2.8 50 2.7 30 25 18 2.2
Road design
Link 1224| 420 754 41.1 471 | 40.0 316 38.9
Junction 829| 284 570 311 371 315 264 325
Separated area 413 14.2 274 14.9 184 | 15.6 128 15.8
Others 123 4.2 74 40 51 4.3 41 5.0
Unknown 326 11.2 161 8.8 100 85 63 7.8
Road-surface conditions
Dry 1415| 485 923 50.4 576 | 48.9 409 50.4
Wet 504 17.3 318 17.3 217 | 184 158 195
Icy/snowy 536 184 374 20.4 237 20.1 142 175
Unknown 459 15.8 218 11.9 147 | 125 103 12.6
Light conditions
Daylight 1583| 543 1,057 57.7 662 | 56.2 477 58.7
Dawn/dusk 325 11.1 214 11.7 140| 119 90 11.1
Darkness 668 | 229 391 21.3 262 | 223 166 20.4
Unknown 339 11.6 171 9.3 113 9.6 78 9.7
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At the end of the first month after the traffic accident 1,833 victims, or
about 63 % of all registered, had answered one or more health inquiries.
Among these, 1,177 were victims who had either not recovered one month
after the accident or who belonged to a small control group of recovered
patients asked to describe their health status six months after accident.
About 69 % responded to this request.

When we compared those answering any health inquiry within a month
with al the traffic casuaties registered, we found a rather good
correspondence according to most distributions. However, some minor
differences were detected, e.g. a smaller proportion of the most severely
victims, fewer males, somewhat more adults and elderly people, a larger
proportion of injuriesin urban areas, in collisions, in junctions, on dry road
surfaces, and in daylight conditions among those who answered within a
month than among all traffic casualties.

Those who answered the health inquiries and stated their health status six
months after the accident were very similar to those who had not recovered
when it came to the distribution of the selected traffic-engineering factors
selected. However, they deviated somewhat in having a higher proportion
of people in in-patient care, and of severely injured people. However,
neither of these deviations should severely bias the results of the analyses.

In Table 4.9 the respondents in the longitudinal health inquiries and some

data from the medical care records are presented in terms of different
indicators.
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Table 4.9 Traffic casualties registered at five hospitals during one
year, 1991/92, and participating in theinitial registration as
well as contributing information in health inquiries at
different times after the accident
Time after |Indicators Nrep | Nmeas | COmments
the accident
Immediately |1SS* 2,909| 2,909
Care® 2,914| 2,914
1 month Hospital stay* 732| 2,913 | 52 dead and 2,129 in outpatient
care = 0 days.
Health inquiry (N=1,625) 7'64k ?re retired, kst(t;dents ec. =0
=1 SICK leave (Wor .
\S/iISII('[IS to adoctor 1’;12; 1?;‘81 The health(loss, duileYZO 59 dead,
CK leave . fully known and calculated
Health loss 1,580 1,708 | separately throughout the study.
6 months Hospital stay* 1,295 [ 104 in rehab+19 in nursing home
Health inquiry (N=812)
Visitsto a doctor 728| 1,308
Visitsto a 635| 1,214
physiotherapist/nurse 431| 1,320
Sick leave 787| 1,395
Health loss
1year Hospital stay* 1,195 [ 11inrehab+1 in nursing home
Health inquiry(N=304)
Visitsto a doctor 277 | 1,241 | 410f the 277 answered the
Visitstoa 235 | 1,204 | "M Eter Loyears
physiotherapist/nurse 173 1,233
Sick leave 296 | 1,292
Health loss
2 years Hospital stay* 1,164 | 17 in rehab+1 in nursing home
Health inquiry(N=221)
Visitsto a doctor 199| 1,219 | 41 0f the 199 answered the
Visitstoa 175 | 1,197 | " ater Loyears
physiotherapist/nurse 109| 1,192
Sick leave 217| 1,245
Health loss
3-4 years Hospital stay* 1,114 | 10inrehab
Health inquiry(N=150)
Visitsto a doctor 127| 1,177
Visitsto a 118 1,168
physiotherapist/nurse 132| 1,188
Sick leave 144 1,212
Health loss

Abbreviations:

* Medical care

* Health inquiries and medical care records that contributed data

N,ep=respondents at a given time perspective, Npes=population
contributing, i.e. either by answering the question or recovered,
N=respondents that returned the postal questionnaires

records that contributed data
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The data about the immediate consequences, injury severity (I1SS) and the
care received were nearly complete. The data one month after the accident
about the in-patient care at the primary hospital were also total. However,
the data collected from the heath questionnaires were more or less
complete for various reasons, e.g. the data collecting technique chosen.
The number of respondents, N, refers to those answering the questions
a a given time and for whose answers were computed. The numbers of al
injured, Npes, refers to those contributing data and provides the basis for
later enumeration. One month after the accident between 50 % and 60 %
of the injured people contributed data. The share of contributorsis reduced
to about 40 % in the very long-term perspective of more than three years.
The reliability is very much dependent on the numbers and the proportions
among the respondents in the health inquiries within the first month, since
the coverage decreases gradually in the prolonged follow-up period.
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5 Consequences related to the time after the traffic
accident

In models for determining the priority of traffic safety measures and for
decisions to build new roads, the consequences of traffic accidents are
assessed according to the damage inflicted on society and individuals. The
purpose of this study is to contribute to a deeper knowledge and
understanding of the consequences of injuries in traffic by using some
selected indicators, and to show how these are related to the time elapsed
after the accident. Some were used routinely, while finding others required
special studies.

Whereas the Zero Vision mainly focuses on the number of deaths and
severe injuries in traffic, this thesis wants to high light the progress of the
conseguences. To illustrate the impact of this, three specific points in time
were used, namely immediately after the accident, a short-term perspective
(within one month after the accident), and several long-term perspectives
(within six months or more after the accident). The traffic safety problems
were expressed in terms of the following indicators: the Injury Severity
Score (1SS), hospital stay, visits to a doctor or physiotherapist/nurse, sick
leave and hedlth loss (the Rosser Index). The indicators selected were
assessed in terms of their validity, reliability and effect on society as well
as on individuals. The standard error was displayed to indicate the range
where the true expected value of the indicators selected would be found,
with achosen degree of certainty.

In this chapter the following hypotheses are to be investigated:

\' The picture of the consequences of traffic injuries changes depending on
when the consequence follow-up is performed.

v The consequences of traffic injuries, in terms of content, extent and

distribution, are dependent on the data source used, e.g. as here, either
hospitals or the palice.

5.1 Consequences immediately after the accident — different
data sources

The immediate consequences are described by data from both the police
and the hospitals.

In Table 5.1 the problem traffic injuries is described in total numbers.
More detailed information is to be found in Table E5.1 in Appendix E.
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Table5.1 Traffic injuries and people injured per total number of
inhabitants, police data and hospital data from five hospital
admittance areas, 1991/92

Registered Police data Hospital data

Total no. of injuries (s €) 1,722 (42) 2,915 (54)
TOT/inhabitants (s €) 3.0v10° 5.1*10°
Total no. of inhabitants 576,217

Abbreviations: TOT=total no. of injured people

The official statistics, based on police data, mainly reflect the problems of
the motorists and people who are injured in collisions with motorists.

By using hospita data, a more comprehensive image was gained, and the
total number of registered victims increased from about 1,700 to 2,900 or
70 % more than in the official statistics. The hospitals contributed to
documenting a more extensive traffic safety problem than the police. To
some extent this could be explained by the broadened definition of “traffic
injury”, where pedestrians injured in single accidents were included, but
especialy by the improved methods of registering cyclists involved in
single accidents, resulting in a more complete documentation of the
problems of unprotected road users.

In order to ducidate the reiability of the measured numbers and, later, the
estimated numbers, the standard errors were calculated. In the tables in
Chapters 5-8, al values are presented with standard errors to give
information about the accuracy of the measured or estimated numbers. In
the discussion about the reliability of the estimated consequences,
expressed in means and totals, the magnitude of standard errors is used.
The 90 % confidence limit, illustrated in figures in Chapters 6 and 7, was
calculated on the basis of the standard errors; concerning the number of
1,722 injured in the police data, for example, the accuracy on the 90 % or
0.10 level iswithin +1.64*42 or 1,650-1,790.

The number of casualties per inhabitants can be used to calculate a rate,
without consideration to through-traffic, for comparing traffic problemsin
different areas. In the geographical area covered by the data sets, the
number of inhabitants was just above half a million, and traffic resulted in
3 injured people per 1,000 inhabitants according to the police data and

5 according to the hospital data.

In Table 5.2 traffic safety problems are described by applying the official
definition of “injury severity” to the injuries reported in the police data
compared to the care that injured people received as reported in the
hospital data.
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Table 5.2 Traffic injuries in the five hospital admittance areas,
1991/92, distributed over injury severity (police data) and
received care (hospital data)

Police Hospital
Injury severity No. % Care No. %
Killed (s€) 56 ( 7) 3.3( .4) | Dead* (se) 52(7)| 18(.3
Severely injured (s €) 427 (21) | 24.8(1.0) | In-patient (s€) 733(27) | 25.2(.8)
Slightly injured (s€) 1,239(35) | 72.0(1.1) | Out-patient (s€) 2,129 (46) | 73.0(.8)
Nt (t=total) 1,722 (42) | 100.0 Nt(t=total) 2,914 (54) | 100.0
* Including 49 deaths at accident site, here without information from the forensic medicine report
Abbreviations: No.=number of injured, s e = standard error

The number of people reported killed in the police and hospital data sets
differs depending on knowledge available about the time of death. The
official definition of “killed” in a traffic accident is employed by the
police, and results in 56 deceased within 30 days, while the number of

52 deceased in the hospitals refers to the fatdlities at the accident site, in
the Emergency Room (E.R.), or in the operating theatre.

The number of severe injuries in the police data set (about 400) differs
considerably from the victims in in-patient care in the hospital data set
(about 700), i.e. a difference of about 70 %. One interesting observation is
that the share of severely injured people in the police data set, about 25 %,
differs very little from the overall share of victims receiving in-patient care
in the hospital data set. However, detailed analysis disclosures a
discrepancy between estimated injury and received care for the individuals.

Most traffic victims, about 1,200, are reported by the police as dightly
injured, while about 2,100 are registered at the hospitals as out-patients.
The latter number in particularly may seem surprising, as the hospitals are
primarily expected to receive the most severely injured people. Here too,
theincrease in injured peopleis about 70 %.

In Table 5.3 the average injury severity and sum of the ISS are presented
for all categories of injured people including those who died immediately.
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Table 5.3 Average and sum of the Injury Severity Score (I1SS) among
injured people at five hospitals, 1991/92, distributed over
received care

ISS Dead In-patient Out-patient Total

care care

Mean (s €) 34.3" (1) 65 (.2 1.7 (03) 35(1)
std dev. 438 6.1 14 5.7
Sum (se) 1,782 (250) 4,747 (240) | 3,666 (101) | 10,195 (362)
% of Sum (s€) 175 (2.1) 465 (1.7) 36.0(1.3) 100.0
Nt (t=total) 52 733 2,124 2,900
% of Nt 18 252 73.0 100.0

Abbreviations:

se = standard error, std dev.=standard deviation

* An average injury severity score of ISS 34 is assumed for those killed in traffic at the accident site
and where forensic medicine data are lacking

The average injury has a severity of 1SS 3.5. Many observations have low
ISS values. The relation between the average injury for victims in in-
patient and out-patient care is about 4:1. The accuracy of the measured ISS
values measured can be regarded as good.

Thetotal ISS, i.e. the combined collective severity burden of all the traffic
injuries registered, amounts to 10,195. This indicator takes into account
both the number of injured people and the severity of their injuries, which
can be of great value when comparing the consequences of different
traffic-engineering factors. The distribution of the ISS sum among the dead
and the in-patients respectively indicates the heavy burden for society
caused by these two categories as compared out-patients.

The greatest advantages of a hospital data set are that we can be sure to get
the in-patient care actually received as well as an objective medica
judgement of the injury severity. The ISS makes possible a valid numerical
description of the overal severity for those injured victims who have
sustained injury to more than one part of the body. It has to be kept in
mind that the ISS is not a continuous scale, as the formula is based on the
sum of the squares of up to three injuriesin different body parts.

The relation between hospital care and the Injury Severity Score (ISS) is
presented in Figure 5.1.
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Figure5.1 Injuries assigned different injury severity (four 1SSntervals)
distributed over received care; data from five hospitals,
1991/92

The majority of out-patients, or about 80 %, have minor injuries (1SS 1-3).
Only a minority have moderate injuries (1SS 4-8). Among the in-patients
most injured people have moderate or severe injuries (ISS 9 -), but a small
group with minor injuries is aso found. The latter are usually only kept
under observation during a limited period. The relation between hospita
care and injury severity is quite complicated, as the probability of being an
in-patient increases with injury severity, number of diagnoses and age.

Summary

Immediate consequences for society

Indicators used Official Statistics Hospital data
Number of injured (s e) 1,722 (42) 2,915 (54)
Number and (share) of deaths 56 (3.3 %) 52 (1.8 %)
Number and (share) of severely injuries 427 (24.8 %)

Number and (share) of injured people in in-patient care 733 (25.2 %)
Mean of ISS (s e) 3.5(.1)

Sum of ISS (s e) 10,195 (101)

5.2 Consequences within one month after the accident

The main task of the official statistics is to give an immediate picture of
the current traffic safety situation but also to follow up and provide
information about changes and trends. Most data are collected at the
accident site. The demand for high rapidity explains the limit of 48 hours
to deliver the report of the accident. The low rate of missing data among
the variables selected here also indicates a good accuracy. The only
supplementary detail is the follow-up of people who died within 30 days
after the traffic accident.
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The hospital data cannot compete with the rapid accessibility of the police
data, as some variables were not available until the injured patient had died
or been discharged. In this study the case records have been the main
source of diagnoses, injury severity, and type of hospital care as well as of
controlling some demographic data, e.g. age and gender. It was only in the
year 1994 that the National Board of Health and Welfare required the
County Councils to deliver information about the causes of trauma and the
injuries sustained at an individual level of people in in-patient care, thus
considerably simplifying health-status foll ow-ups.

52.1  Consequences for society

Hospital data provide the possibility of gaining an additional insight into
the consequences for society by presenting the hospital care generated by
the sustained injuries. The average and total length of the hospital stay are
presented in Table 5.4.

Table5.4 Average and sum of hospital stay within the first month after
the accident distributed over received hospital car;, data
from five hospitals, 1991/92

Hospital stay Dead In-patient Qut-patient Total
care care

Mean (s€) .6 (.4) 5.8(.3) 0(.0) 15(.1)
std dev. 29 7.9 0 4.7
Sum (s e) 37 () 4,240 (264) 0(0) 4,277 (266)
% of Sum (se€) .9(.5) 99.1(3.1) 0(0) 100.0
N 59 726 2,129 2,914
% of N 2.0 24.9 73.1 100.0

Abbreviations: se = standard error, std dev.=standard deviation, N=numbers measured at given time

The average length of a hospital stay is very short and inaccurate for the
dead, as most of them were killed at the accident site. Only seven are
treated at the hospitals, and then during a limited period. The average
length of a hospital stay among those treated as in-patients is shorter than a
week during the first month. Accordingly, the average stay for al traffic
casualtiesis low, or less than two days including the estimated variation of
the true value. Note that a large proportion of hospital stays, about 50 %,
include one to two days observation of the sustained injury, eg. a
CONCussion.

The total sum of hospital staysis recorded as 4,277 days. During the
first month after the accident the traffic victims in the five hospital
areas consequently generate a need for hospitalisation corresponding
to 11.7 years. The size of the error indicates a good accuracy.
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Visitsto adoctor and lengthy periods of sick |eave are other consequences
of traffic injuries related to health care and of interest for society; see
Tables5.5 and 5.6.

Table5.5 Average number and sum of visits to a doctor within the
first month after the accident distributed over received
care; data from five hospitals, 1991/92

Visitsto a doctor ¥ Dead In-patient | Out-patient Total
care care

Mean (s€) 1(.04) 23(1) 1.8(.03) 1.9 (.04)
std dev. 3 21 1.1 15
Sum (se) 7(3)| 1641(100)| 3875(109)| 5523 (148)
% of Sum (s€) 1(0) 297(14) | 70.2(14) 100.0
N(m1) 59 365 1,093 1517
Nt (t=total) 59 726 2129 2,914
% of Nt 2.0 24.9 73.1 100.0

1) Thefirstvisitto E. R. isincluded in the records presented
Enumerated numbers are written in bold letters

Abbreviations: se = standard error, std dev.=standard deviation, N=numbers measured at given time,
ml=within one month

On average each traffic victims consults a doctor twice (including the first
visit to the E.R.) to seek care during the first month after the accident. The
average number of visits to a doctor is a little higher among the in-patients
than the out-patients. The accuracy is consistently good for these means.

The total number of visitsto a doctor is estimated at about 5,500 during the
first month after the accident. The out-patients generate the majority of
those visits. The errorsin the enumerated sums indicate good consistencies
in the measured numbers of visitsto a doctor.

Table 5.6 Average length and sum of sick leave [in working days]
among all injured people within the first month after the
accident distributed over received car; data from five
hospitals, 1991/92

Length of sick leave ? Dead In-patient Out-patient Total
care care

Mean (s6) 202 6.3 (4) 29(2) 37(2)
std dev. 18 8.2 57 6.5
Sum (se) 14(14)| 4539(346)| 6,157(384)| 10,710 (514)
% of Sum (s€) 1(4) 42.4(2.4) 57.5(2.5) 100.0
N(m1) 59 390 1,144 1,503
Nt (t=total) 59 726 2,129 2,914
% of Nt 2.0 24.9 73.1 100.0

1) Thelength of sick leave is based on 251 working days per year.
Enumerated numbers are writtenin bold letters

Abbreviations: se = standard error, std dev.=standard deviation, N=numbers measured at given time,
ml=within one month
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The calculated average length of sick leave for al traffic victims,
irrespective of age and type of occupation, is about four working days,
which corresponds to an average length of about seven working days
among those employed. The in-patients account for the longest sick leave
on average, or about six days with an uncertainty of the true value of
nearly one day.

Thetota sick leave among the traffic casualtiesis estimated at about
10,700 working days. Thus, during the first month after the accident the
traffic victimsin the five hospita areas generate a need for atotal time for
recovery (sick leave) corresponding to about 42.6+4.0 years.

Of those injured participating in the heath inquiry in the first month, 47 %
refer to themselves as “employed”. The main part, about 70 %, works full
time, while an additional 10 % have a part-time position of 75 % or more.
Although there was amost no gender difference among those injured, the
femal es dominate among the victims with part-time positions.

The shortcomings caused by low coverage are handled by enumerations.
Note that the population contributing data varies for the different
indicators.

522  Consequences for individuals

In order to gain knowledge about how health is affected by a traffic
accident, the injured people are asked to describe their health condition by
means of a health index. The Rosser Index, the only one presented here, is
based upon the three dimensions of functional disability, pain and distress.
In the following, these dimensions are first presented separately and are
then combined in an attempt to describe the total health loss experienced
by an individua. The purpose of using a heath index is to reflect the
extent of the inconveniences the involvement in a traffic accident implies
for the victims.

The results in Figure 5.2 refer to a total of 1,832 victims who answered
one or more of four postal questionnaires during the first month after the
accident. The presentation focuses on the problems they experienced with
comments on some possible explanatory factors such as, age, gender and
injury severity.
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Figure5.2  The functional disability, pain and distress experienced,
related to time after the accident; before, one day, one week
and, one month

As expected, most road users state that they are as well before their
involvement in an accident. Only a few are affected, mostly with dightly
reduced capacity. The skewed age distribution in this latter group, which
contains nearly 40 % 65 years and older and few children and young
people, contributesto this fact.

The pattern that most injured, about 85 %, is affected one day after the
accident, and that the effect of the injury wears off to alevel of two out of
three injured people within a week may seem logical. After one month
about 40 % were till experiencing consequences, e.g. difficulties to
perform skilled work, study or do domestic work. The relatively high
share, i.e. more than 55 %, of moderate and severe injuries could explain
these conditions.

Close to 10 % state that they were in pain before accident. However, the
ones affected, had mostly experienced dight pain. Also in this respect the
age group 65 years and older is over-represented, accounting for 35 % as
compared to about 15 % among the respondents in general. Even normal
ageing seems to have a strong impact on the heath condition of a
population.

Most traffic victims, or nearly 90 %, are affected by pain one day after the
accident. One week later, about 70 % are still suffering from pain. The fact
that only 60 % had fully recovered after one month is more serious. Of
those still in pain, one third have moderate, or even intense, pain that
cannot be reduced by ordinary pain medicines. Age in combination with a
high injury severity might serve to explain this.
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About 10 % are affected mostly by dlight distress before the accident. The
degree of distress increases with age, and is somewhat more pronounced
among females than males. About half of these 10 % are distressed by the
experience of the accident one day after it occurred. One week later, about
40 % are still affected. With one month’s perspective, 25 % are still
reminded of the incident, and one fifth experience moderate or severe
emotional distress and feel that they have had little or no support by
relatives and friends. The distress increases with injury severity. The
distress among females with minor and moderate injuries is more distinct
than among males, with a contrary effect among the severely injured. Two
in-patients even question the meaning of life after being involved in a
traffic accident.

The health loss is here presented as lost days with full health. The average
and the sum of health loss within the first month are presented in Table
5.7.

Table 5.7 Average and sum of health loss among injured people within
the first month after the accident distributed over hospital
carereceived; data fromfive hospitals, 1991/92 (lost days
with full health)

Health loss Dead In-patient Out-patient Total

care care

Mean (s€) 29.9 (.06) 49 (1) 2.7 (.06) 38(1)
std dev. 4 37 26 6.1
Sum (se) 1,762 (182) | 3,542 (139) 5,768 (149) | 11,072 (371)
% of Sum (s€) 159(1.8)| 32.0(L2) 52.1(1.3) 100.0
N(m1) 59 471 1,359 1,889
Nt (t=total) 59 726 2,129 2,914
% of Nt 2.0 24.9 73.1 100.0

Enumerated numbers are written in bold letters
Abbreviations: se = standard error, std dev.=standard deviation, N=numbers measured at given time,
ml=within one month

The average hedth loss within the first month is nearly four days,
including about one day within the first week, see Table E5.1 in Appendix
E. The average hedlth loss for those killed is very high, as most of them die
at the accident site. The care received has a great impact on the
experienced average health loss.

The total health loss during the first month is estimated at about 11,000
days, with a loss within the first week estimated at nearly 3,400 days.
Thus, during the first month after accident the traffic victims in the five
hospital areas generate a total health loss corresponding to about 30+2
years (9+.5 years within aweek). The contributions of the fatalities and the
in-patients are high in relation to their numbers.
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Summary

Consequences for society, 1 month

Indicators used Hospital data
Mean of hospital stay [days] (s €) 1.5(.2)

Sum of hospital stay [days] (s €) 4,277 (266)
Mean of visits to a doctor (s e) 1.9 (.04)

Sum of visits to a doctor (s e) 5,523 (148)
Mean of sick leave [working days] (s €) 3.7(.2)

Sum of sick leave [working days] (s €) 10,710 (514)

Consequences for individuals, 1 month

Indicators used Hospital data
Share of injured with functional disability 40 %

Share of injured in pain 42 %

Share of injured in distress 26 %

Mean of health loss [days] (s €) 3.8(.1)

Sum of health loss [days] (s e) 11,072 (371)

5.3 Consequences within six months and longer after the
accident

The existing knowledge about the long-term consequences of traffic
victims is limited. In this study, facts about the prevailing conditions are
supplied a some chosen points in time, and the ambition has been to
describe the accumulated consequences. Great attention has been paid to
selecting the relevant times and the appropriate intervals for the follow-
ups. The final decision was to start the long-term follow-ups six months
after the traffic accident, and then return annually for new follow-ups. For
practical and economic reasons we were obliged to resort to only four
follow-ups.

Mainly, the same indicators are used to verify the long-term consequences
of the traffic accidents as those used in short-term perspective. However,
from the socio-economic point of view we have added data about visits to
a physiotherapist/nurse as from one month on.

5.3.1  Consequences for society

Two more persons who were still in hospital after one month died from
their head injuries. The accumulated average and total length of hospital
stay during six months and longer after the accident are presented in Table
5.8. Data within six months are collected from the hospitals' case records,
while it is mainly the heath questionnaires that contribute data for the
longer follow-ups.
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Table 5.8

Cumulative average and total sum of hospital stay within six

months and longer after the accident distributed over
hospital care received; data from five hospitals, 1991/92

Length of hospital stay Dead In-patient Out-patient Total
care care
m6
Mean (se) .6 (.4) 18.3(1.7) .06 (.03) 4.6 (.5)
Sum (se) 37(23) | 13,308 (1,305) 128 (64) | 13,472 (1,461)
% of Sum(se) .3(.5) 98.8 (1.1) 1.0(.5 100.0
yl
Mean (se) .6 (.4) 21.2(21) .08 (.03) 5.4(.6)
Sum (se) 37(23) | 15,398 (1,558) 170 (73) | 15,606 (1,700)
% of Sum (se) 2(2) 98.7 (1.0) 1.1 (5 100.0
y2
Mean (se) .6(4) 26.0 (2.8) .1 (.05) 6.6 (.7)
Sum (se) 37(23) | 18,861 (2,084) 277 (105) | 19,175 (2,183)
% of Sum (se) 2(2) 98.4(.9) 1.4 (.6) 100.0
y3,5
Mean (se) .6 (.4) 30.0(3.6) .2(.07) 7.6(.9)
Sum (se) 37(23) | 21,715 (2,684) 490 (157) | 22,242 (2,708)
% of Sum(se) 2(1) 97.6 (1.0) 22(.7) 100.0
N(m6) 59 354 941 1,295
N(y1) 59 303 892 1,195
N(y2) 59 285 879 1,164
N(y3,5) 59 262 852 1,114
Nt (t=total) 59 726 2,129 2,914
% of Nt 2.0 24.9 731 100.0

Enumerated numbers are written in bold letters

Abbreviations:

s e =standard error, N=numbers measured at given time, m6=within six months,
y1=within one year, y2=within two years, y3,5= within three years and 5 months

When the follow-up period increased from one to six months, the average
length of the hospital stay more than tripled for the in-patients. The
serioudly injured victims required very different lengths of hospital stay.
Some out-patients were also back in hospitals, for minor operations, which
led to some in-patient care. The estimations of the average length
correspond to between four and five days. Thus, all traffic victims
registered in the five hospitals generate a need for hospitalisation
corresponding to about 37+8 years during the first six months after the
accident.

During the first year, the average length of hospital care corresponds to
about five days. The total length of hospital stays increases by nearly six
years, up to about 43+9 years within the first year after the accident.

During the second year, when the in-patients are even fewer than before,
the average length of hospital stay still increases to about seven days,
which results in an additional ten years of hospitalisation during this year,
or atotal length of hospital stay of 53+12 years within the first two years.
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The prolongation of the hospital stays declines somewhat during the period
following the second year. The average hospital stay for a traffic victimis
about eight days in a long-term perspective of more than three years, and
the corresponding total length of hospital staysis about 61+14 years.

During the first six months many traffic victims contributed to the total
length of hospital stay. However, in along-term perspective (i.e. more than
three years) only about 60 % of the “total” hospital length is accumulated
within the first six months. In order to gain reliable knowledge, a longer
follow-up period is desirable, as some of the most severely patients need
recurrent specialized hospital care, such as plastic surgery, psychiatric care
and advanced rehabilitation. Moreover, a few injured people with
permanent disabilities even need more or less permanent care at nursing
homes and thus continue to generate days of hospitalisation.

The average and total number of visits to a doctor within six months and
longer after the accident are presented in Table 5.9.

Table5.9 Cumulative average and total sum of visitsto a doctor six

months and longer after the accident distributed over
hospital care received; data from five hospitals, 1991/92

Visitstoa Dead In-patient Out-patient Total

doctor ¥ care care

m6

Mean (s €) 1(.04) 37(2) 2.3(.2) 26 (.1)

Sum (se) 7(3) 2,708 (148) | 4,918 (205) 7,633 (250)

% of Sum (se) 1(0) 355(L7) 64.4 (1.7) 100.0

yl

Mean (s¢€) 1(.04) 43(2) 25(1) 29(1)

Sum (se) 7(3)| 3151(166)| 5,216 (218) 8,374 (270)

% of Sum (s€) 1(0) 37.6(17) 62.3(1.8) 100.0

y2

Mean (s¢€) 1(.04) 5.3(.3) 26(1) 32(.1)

Sum (se) 73)| 3841(237)| 5578(229) 9,426 (323)

% of Sum (se) 1(0) 40.7 (2.0) 59.2 (2.0) 100.0

y3,5

Mean (s €) 1(.04) 5.9 (4) 2.8(.1) 35(.1)

Sum (se) 7(3)| 4291(286)| 6,025(258) | 10,323 (372)

% of Sum (se) 1(0) 41.6(2.1) 58.4 (2.1) 100.0

N(m6) 59 315 934 1,308

N(y1) 59 292 890 1,241

N(y2) 59 287 873 1,219

N(y3,5) 59 258 860 1,177

Nt (t=total) 59 726 2,129 2,914

% of Nt 2.0 24.9 73.1 100.0

1) Thefirst visit to the E. R. isincluded in the records presented
Enumerated numbers are written in bold letters

Abbreviations: se=standard error, N=numbers measured at given time, m6=within six months,
y1=within one year, y2=within two years, y3,5= within three years and 5 months
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When the follow-up period is extended from one to six months, the
average number of visits to a doctor increases for al injured people by
nearly one visit to 2.6 visits. The increase is most pronounced among the
in-patients. The total visits to a doctor are estimated at about 7,600, i.e. an
increase of about 40 % during the additional five-month time span, where
the contribution is higher among in-patients than out-patients.

During the following six months up to one year, the average number of
visitsincreases to nearly three, but at a slower rate, as fewer injured people
need treatments. After the first year, the total number of visits to a doctor
reaches 8,300, or only about 10 % more than during the first six months

However, the follow-ups after the second and the third years establish that
8 % and 5 % respectively of the traffic victims have not fully recovered, as
they are dtill treated by their doctors. The average number of visits to a
doctor and the total sums display a dight increase, the former from just
above 3 to 3.5 visits, and the latter from 9,400 to 10,300 visits. The initial
in-patients constitute with a greater proportion, the longer the time spans.
In order to gain a better knowledge of the after-care given by doctors a
longer period than two years is recommended.

The accumulated average and total sum of visits to a physiotherapist/nurse
six months and longer after the accident are presented in Table 5.10. The
data are collected in the health questionnaires from six months and further
on.
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Table5.10 Cumulative average and total sum of visits to a physiothera-
pist/nurse six months and longer after the accident
distributed over hospital care received; data fromfive
hospitals, 1991/92

Visitstoa Dead In-patient Qut-patient Total
physiotherapist/nurse care care

m6

Mean (s¢€) 0(0) 7.1(1.1) 14(2) 28(.3)
Sum (se) 0(0)| 5,140 (786) 2,874 (430) 8,014 (857)
% of Sum (s €) 0(0) 64.1 (5.0) 35.9 (5.0) 100.0
yl

Mean (s¢€) 0(0) 10.0 (1.2) 2.2(3) 4.1(4)
Sum (se) 0(0) 7,245(892) | 4,641 (669) | 11,887 (1,072)
% of Sum (se) 0(0) 61.0 (4.6) 39.0 (4.6) 100.0
y2

Mean (s€) 0(0) 12.4 (1.4) 2.9 (4) 5.2 (4)
Sum (se) 0(0)| 9,031(1,025) 6,068 (751) | 15,099 (1,208)
% of Sum (s €) 0(0) 59.8 (4.1) 40.2 (4.2) 100.0
y3,5

Mean (s¢€) 0(0) 17.8(1.6) 3.7(5) 6.4 (.5)
Sum (se) 0(0) | 10,709 (1,149) | 7,941 (1,015) | 18,650 (1,459)
% of Sum (s €e) 0(0) 57.4(4.2) 42.6 (4.2) 100.0
N(m6) 59 284 871 1214
N(y1) 59 276 869 1,204
N(y2) 59 273 865 1,197
N(y3,5) 59 258 851 1,168
Nt (t=total) 59 726 2,129 2,914
% of Nt 20 24.9 73.1 100.0

Enumerated numbers are written in bold letters

Abbreviations: se=standard error, N=numbers measured at given time, m6=within six months,
y1=within one year, y2=within two years, y3,5= within three years and 5 months

The traffic victims consulted a physiotherapist/nurse for treatment on
average nearly three times during the first six months. The average number
of visitsis higher among in-patients than out-patients.

The total sum of visits to a physiotherapist/nurse is estimated to be about
8,000 during the first six months after the accident. The in-patients
generate a pronounced majority of those. The variability in the enumerated
sumsisrelatively large in comparison with the indicators presented earlier,
e.g. hospital stays and visits to a doctor. One reason may be that the
physiotherapists provide more prolonged treatments than doctors, e.g. “a
package of 10 to 14 visits’, which leads to great variations among the
patients in terms of treatment.

During the first year, the average number of visits increases to about four
among all injured people, but at a dower rate as fewer traffic victims need
treatment. The first year's total number of visits to a physiotherapist/nurse
is estimated at 11,800, or about 50 % more than during the first six
months.
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The follow-ups after the second and the third years show that 6 % and 4 %
respectively of the traffic victims have not fully recovered, as they are till
under treatment by a physiotherapist/nurse. However, the average numbers
and the total sums of visitsincrease sowly, the former from just above 5 to
about 6.5 visits, and the latter from 15,100 to 18,600 visits. The in-patients
still contribute the largest share, but it is the contribution of out-patients
that increases the most over time, e.g. for diagnoses like fractures to the
upper limbs and whiplash. In order to gain a better knowledge about this
type of after-care, a period of at least two years is needed, but is probably
not enough for the diagnoses mentioned.

The average length and total sum of sick leave for periods six months and
longer after the accident are presented in Table 5.11.

Table5.11  Cumulative average length and total sumof sick leave [in
working days] among all injured people six months and
longer after the accident distributed over hospital care
received; data from five hospitals, 1991/92

Length of sick leave? Dead In-patient Out-patient Total
care care
m6
Mean (s€) 2(2) 14.9 (1.4) 5.0 (4) 74(5)
Sum (se) 14(14)| 10,833(1,026) | 10,671 (939) | 21,517 (1,368)
% of Sum (se) 1(1) 50.3 (3.3) 49.6 (3.4) 100.0
yl
Mean (s€) 2(2) 18.1 (1.6) 5.9 (5) 8.8 (5)
Sum (se) 14(14)| 13,126(1,208) | 12,593 (1,095) | 25,733 (1,595)
% of Sum (se) 1(1) 51.0 (3.3) 48.9(3.3) 100.0
y2
Mean (s€) 2(2) 235(2.2) 73(7) 11.2(.7)
Sum (se) 14(14)| 17,094 (1,618) | 15627 (1,569) | 32,735 (2,179)
% of Sum (se) 0(0) 52.2 (3.6) 407.7 (3.6) 100.0
y3,5
Mean (s€) 2(2) 32.1(3.6) 9.8 (1.1) 15.2(1.2)
Sum (se) 14(14)| 23.286(2,631) | 20,864 (2,382) | 44,165 (3,393)
% of Sum (se) 0(0) 52.7 (4.1) 47.2(4.2) 100.0
N(m6) 59 320 941 1320
N(y1) 59 288 836 1,233
N(y2) 59 269 864 1,192
N(y3,5) 59 267 862 1,188
Nt (t=total) 59 726 2,129 2,914
% of Nt 20 24.9 73.1 100.0

1) Thelength of sick leaveis based on 251 working days per year.
Enumerated numbers are written in bold letters
Abbreviations: se=standard error, N=numbers measured at given time, m6=within six months,
y1=within one year, y2=within two years, y3,5= within three years and 5 months

When the follow-up period is extended from one to six months, the

average length of sick leave doubles for all injured people and increases
even more for the inpatients. The estimations of these true values are about
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one working day to just below three working days. Thus, during the first
six months after the accident, traffic victims in the five hospitals generate
sick leave corresponding to about 86+11 working years. The moderately
and severely injured victims represent the clear majorities of these sick
leaves. Females generate more than half the total sick leave days, athough
they are only about 45 % of the traffic victims.

During the first year after the accident the traffic victims need an average
length of sick leave corresponding to nine working days. The total length
of sick leaves increases by nearly 17 years, and adds up to about 103+12
working years during the first year after the accident. Only 3 % of the
traffic victims are in need of sick leave during the last six months. The
variability in the enumerated sums after one year isrelatively high.

The follow-ups after the second and the third years establish that about 3%
and 2 % respectively of the traffic victims have not fully recovered, asthey
are till on longer or shorter sick leaves. The average lengths and the total
sums of the sick leave increase steadily, the former from just above 11 to
about 15 working days, and the latter from 130+17 to 176+26 working
years.

The female victims are in greater need of sick leave the longer the time
period (68 % during the second year and 86 % during the “third” year). A
longer follow-up also reveals that an initially minor injury, i.e. ISS 1, e.g.
whiplash, generates a larger share of the total length of the sick leave than
their proportion in numbers, and so do the severely injured victims, i.e.
ISS9-.

Note that the production losses resulting from fatalities in traffic as well as
early retirement pensions are not included in the above calculations. The
reason for this is that we have not performed a total follow-up of all
victims involved in this respect.

The impact of the time after the accident on the relations of the combined
costs for hospital stays, visits to a doctor and/or a physiotherapist/nurse
and sick leave is presented in Figure 5.3. The costs per unit used to
calculate these combined societal costs are found in Table 3.2. Since no
discount rate is applied, al consequences —immediate as well aslong-term
— are added up and assumed to contribute equally to loss of welfare.
However, the follow-up is limited to three years and five months after the
accident. Thus, for consequences occurring after that period, in a sense a
very high discount rate has been applied.
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Figure5.3 Combined costs (x 10° SEK) for hospital stay (H S), visitsto
adoctor (V D), visitsto a physiotherapist or nurse (V PN)
and sick leave (SL) at five selected time per spectives for
registered traffic victims at five hospitals, 1991/92

Different time perspectives have been applied to give a better
understanding of the long-term costs. Approximately 65 % of the “full
costs’ calculated here are generated within six months after the accident,
(“full costs’= all health care measured during the period of following up
consequence in this study). The two indicators “hospita stay” (H S) and
“sick leave” (S L) contributed most to these costs, or between 85 % and
more than 90 % depending on the long-term perspective. The hospitalised
victims generated the largest share, mainly due to the definition of “sick
leave” in this study. Nevertheless the visits to a doctor or a physiotherapist
are of interest, as these indicators represent an alternative form of medical
care (an aternative out-patient care) for the patients.

In the analysis in Chapter 8, the costs of all health care are one of two
target indicators selected.

5.3.2  Consequences for individuals

The health index reflects some of the inconveniences for traffic casualties.
The analyses deal with the number of lost days with full health (days). In
the calculations performed the fatalities by traffic victim definition are
included as well the in-patients and the out-patients. The fatalities in
particular have a great impact on the result of the analyses.

Average and total sum of health loss, during six months and longer after
the accident are presented in Table 5.12.
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Table5.12  Cumulative average and total sum of health loss among
injured people six months and longer after the accident
distributed over hospital care received; data fromfive
hospitals, 1991/92

Health loss Dead In-patient Qut-patient Total

care care
m6
Mean (s€) 181.8 (.1) 18.1(.9) 7.8(.3) 139(8)
Sum (se) 10,727 (1,181) |  13161(739)| 16,626 (677)| 40,514 (2,578)
% of Sum (se) 26.5(2.7) 325(15) 41.0 (15) 100.0
yl
Mean (s€) 364.8 (.01) 28.7 (1.5) 11.1(4) 227 (1.4)
Sum (se) 21,524 (1,836) | 20,835(1,156) |  23,652(958) | 66,011 (4,175)
% of Sum (se) 32,6 (3.1) 31.6 (1.5) 35.8 (1.4) 100.0
y2
Mean (se) 729.8 (.01) 480 (2.9) 16.6(.7) 38.8(2.7)
Sum (se) 43,059 (3,351) | 34,847 (2,226) | 35,234 (1,600) | 113,139 (7,920)
% of Sum (se) 38.1(35) 30.8(1.6) 31.1(14) 100.0
y3,5
Mean (s€) 1,257.8 (.02) 70.8 (4.8) 22.4(1.6) 59.4 (4.3)
Sum (se) 74,211 (5261) | 51,363 (3,575) | 47,624 (2,306) | 173,199 (12,734)
% of Sum (se) 42.8(37) 29.7 (1.7) 27.5(14) 100.0
N(m6) 59 348 988 1,395
N(y1) 59 310 923 1,292
N(y2) 59 284 902 1,245
N(y3,5) 59 268 885 1,212
Nt (t=total) 59 726 2,129 2914
% of Nt 20 24.9 731 100.0

Enumerated numbers are written in bold letters
Abbreviations: se=standard error, N=numbers measured at given time, m6=within six months,
y1=within ayear, y2=within two years, y3,5= within three years and 5 months

When the follow-up perspective is expanded from one (see table 5.7) to six
months, the average health loss for all victims increases to about 14 days
of full health. The increase is especially substantial for the fatalities. Thus,
the traffic victims in the five hospitals generate a total health loss
corresponding to about 111+14 years of full health during the first six
months after the accident. The victims killed generate about 30 of those
lost years of health, where the males contribute about 60 %.

During the first year after the accident, the traffic victims lose an average
length of health corresponding to about 22 days. The total health loss
increases from that after six months by about 70 years, adding up to about
182+23 years during the first year after the accident. More than 25 % of
the traffic casuaties are ill suffering after-effects from their injuries. The
variability in the enumerated sums after ayear isrelatively low.

The follow-ups after the second and third years show that about 22 % and

17 % respectively of the traffic casualties are still not fully recovered.
Therefore, the average and the total health loss increase steadily, the
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former from just above 39 to about 59 days, and the latter from 310+43 to
475+68 years. The accuracy in the enumerated sums after two and more
than three years respectively seems to decrease. The fatalities constitute a
larger share as the follow-up is prolonged. The dightly injured victims still
contribute quite a large share, or about the same as the severely injured
victims. Thus, it seems difficult to recommend a period of following up
consequences with good accuracy.

Summary

Consequences for society, 6 months
Indicators used

Mean of hospital stay [days] (s €)

Sum of hospital stay [days] (s €)

Mean of visits to a doctor(s €)

Sum of visits to a doctor (s e)

Mean of visits to a physiotherapist/nurse (s €)
Sum of visits to a physiotherapist/nurses(s €)
Mean of sick leave [working days] (s e)

Sum of sick leave [working days] (s e)

Consequences for society, 1 year
Indicators used

Mean of hospital stay [days] (s €)

Sum of hospital stay [days] (s e)

Mean of visits to a doctor(s €)

Sum of visits to a doctor (s e)

Mean of visits to a physiotherapist/nurse (s €)
Sum of visits to a physiotherapist/nurse (s e)
Mean of sick leave [working days] (s e)

Sum of sick leave [working days] (s €)

Consequences for society, 2 years
Indicators used

Mean of hospital stay [days] (s €)

Sum of hospital stay [days] (s €)

Mean of visits to a doctor(s €)

Sum of visits to a doctor(s e)

Mean of visits to a physiotherapist/nurse (s €)
Sum of visits to a physiotherapist/nurse (s e)
Mean of sick leave [working days] (s e)

Sum of sick leave [working days] (s e)

Consequences for society, 3 years and 5 months

Indicators used

Mean of hospital stay [days] (s €)

Sum of hospital stay [days] (s e)

Mean of visits to a doctor(s €)

Sum of visits to a doctor(s e)

Mean of visits to a physiotherapist/nurse (s €)
Sum of visits to a physiotherapist/nurse (s e)
Mean of sick leave [working days] (s e)

Sum of sick leave [working days] (s e)

Hospital data
4.6 (.5)
13,472 (1,461)
2.6 (.1)

7,633 (250)
2.8(.3)

8,014 (857)
7.4 (.5)
21,518 (1,368)

Hospital data
5.4 (.6)
15,606 (1,700)
2.9(.1)

8,374 (270)
4.1 (.4)
11,887 (1,072)
8.8 (.5)
25,733 (1,595)

Hospital data
6.6 (.7)
19,175 (2,183)
3.2(.1)

9,426 (322)
5.2 (.4)
15,099 (1,208)
11.2 (.7)
32,735 (2,179)

Hospital data
7.6 (.9)
22,242 (2,708)
3.5(1)
10,323 (371)
6.4 (.5)
18,650 (1,459)
15.2(1.2)
44,165 (3,393)
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Summary

Consequences for individuals, 6 months

Indicator used
Mean of health loss [days] (s €)
Sum of health loss [days] (s e)

Consequences for individuals, 1 year
Indicator used

Mean of health loss [days] (s €)

Sum of health loss [days] (s €)

Consequences for individuals, 2 years

Indicator used
Mean of health loss [days] (s €)
Sum of health loss [days] (s e)

Consequences for individuals, 3 years and 5 months

Indicator used
Mean of health loss [days] (s €)
Sum of health loss [days] (s €)

Hospital data
13.9(.8)
40,514 (2,578)

Hospital data
22,7 (1.4)
66,011 (4,175)

Hospital data
38.8 (2.7)
113,139 (7,920)

Hospital data
59.4 (4.3)
173,199 (12,734)
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6 Estimating the traffic safety situation due to the
consequences of traffic injuries

The following sections deal with the separate influence of some factors on
different indicators of the consequences for society and individuas
immediately after the accident, and in a short-term and long-term
perspective respectively. The factors selected are road environment, road
users, type of accident and counterpart, road design, road surface
conditions, and light conditions.

In this chapter the following hypotheses will be investigated:

\ Different traffic-engineering factors affect injury severity in
different ways.

\  Different traffic-engineering factors affect the distribution of the
total consequencesin different ways.

\ The consequences of traffic injuries change depending on when
the follow-up is performed.

v The consequences of traffic injuries, both in terms of content,
extent and distribution, are dependent on the data source used.

6.1 Road environment
6.1.1  Consequences for society

Number and severity of injuries. Traffic victims in rural and urban areas, in
the police data set in the hospital data set respectively, are presented in
Figure 6.1 (see Table E6.1 in Appendix E).

90 -
80 [P] data

70 [H] data
60

Rural Urban Unknown
Road environment

Figure6.1  Proportions of injured people distributed over road
environment, police data [P] (N=1,722) and hospital data
[H] (N=2,915) from five hospital admittance areas, 1991/92
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The distribution of injuriesin rural and in urban areas differs in the police
data set (the majority, 55 %, in rural areas) and in the hospital one (the
majority, 60 %, in urban areas). However, the number of injured victimsin
rural areas is nearly identical in both data sets. In urban areas, the number
of hospital-registered casualties is more than double that reported by the
police. The additional new data in urban areas mostly contain injured
cyclists and pedestrians

The distribution of injury severity in rural and urban areas in the police
dataset is presented in Figure 6.2 (see Table E6.2 in Appendix E).
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Abbreviations: D=dead, Se |=severely injured, Sl |=dlightly injured

Figure6.2  Injury severity distributed over peopleinjured in different
road environments, police data (N=1,722) from five hospital
admittance areas, 1991/92

Most people killed receive their injuries in rural areas. The number of
severely injured victims is higher in rural than in urban areas, while the
magnitude of the shares is the same. According to police data, the traffic
victims suffer most severeinjuriesin rural areas.

The distribution of severity in the hospital data set among peopleinjured in

rural and urban areas is presented in Figure 6.3 (see Table E6.2 in
Appendix E).
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Abbreviations: D=dead, In-p=in-patient care, Out-p=out-patient care
Figure6.3  Received caredistributed over injuriesin different road
environments, data (N=2,914) from five hospitals, 1991/92

The number of fatalities is significantly higher in rural than in urban areas.
The share of in-patients is also higher among people injured in rura areas
than in urban ones, even though the in-patients in the urban area rank
highest in number. The distributions of severity in terms of road
environment correspond rather well in the hospital and police data, while
the victims severely injured in urban areas outnumber thosein rural areas.

In Figures 6.4 and 6.5 present the average injury severity and sum of the
ISS, of al injured victims including the deceased, distributed over
different road environments (see Table E6.3 in Appendix E).
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Figure6.4  Average Injury Severity Score (1SS) distributed over people
injured in different road environments, data (N=2,909) from
five hospitals, 1991/92

The average injury in rurd areas is more severe (p=.001) than that in urban
areas when the ISS is used as the indicator. Many fatalities in rural areas
contribute to a greater spread in the average injury severity here than in
urban areas. Thereis agreat similarity between the average injury in urban
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areas and in unknown areas. However, the uncertainty in of the injury
sustained in unknown areas is somewhat more pronounced.
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Figure6.5  Sumof Injury Severity Score (1SS) distributed over people
injured in different road environments, data (N=2,909
including the deceased) from five hospitals, 1991/92

HH

-

ISS, totals

The total burden for society, expressed in ISS, is not satistically
significantly different for casualties in urban and rurd areas, in spite of a
great difference in numbers in the two environments. Victims injured in
unknown areas contribute very little to the total sum of ISS due to their
small number.

Hospital stay. In Figures 6.6 and 6.7 the average and total length of hospital
stay are displayed for different road environments (see Table E6.4 in
Appendix E).
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Figure6.6  Cumulative average length of hospital stay on five selected
occasions after the traffic accident distributed over injuries
in different road environments, data (N=2,915) fromfive
hospitals, 1991/92
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In the one-month perspective, those injured in rural areas are on average
treated longer (p=.02) in hospital than those injured in urban areas. The
same thing (p=.05) is valid in a perspective of six months. Few traffic
victims are treated at hospital six months and later after the accident,
which results in a low average contribution to the total hospital stay in a
long-term perspective. However, an average hospital stay in a long-term
perspective of more than three years is more than 50 % longer (p=.05) for
peopleinjured in rurd areas than in urban areas.
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Figure6.7  Total length of hospital stay on five selected occasions after
the traffic accident, distributed over injuriesin different
road environments, data (N=2,915) from five hospitals,
1991/92

In the one-month perspective, the total length of the hospital stay is longer
(p=.05) for those injured in urban areas rather than in rural areas, which is
due to a larger number of injuries in the former category. However, in a
long-term perspective, the difference becomes smaller.

Visits to a doctor. The number of visits to a doctor is another indicator
related to health care, here used for describing the consequences of traffic
injuries of interest to society in Figures 6.8 and 6.9 (see Table E6.5 in
Appendix E).
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Figure6.8  Cumulative average visits to a doctor on five selected
occasions after the traffic accident, distributed over injuries
in different road environments, data (N=2,915) fromfive
hospitals, 1991/92

The average number of visits to a doctor is higher (p=.001) during the first
month after the accident among victims injured in urban areas than in rura
ones. The longer the time after the accident the fewer average visits to a
doctor. Taking into account the accuracy of the collected data into account,
the average visits are rather similar from one year after the accident and
onwards.
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Figure6.9  Total number of visitsto a doctor on five selected occasions
after the traffic accident, distributed over injuriesin
different road environments, data (N=2,915) fromfive
hospitals, 1991/92

The total number of visits to a doctor is larger (p=.001) for people injured
in urban than in rural areas, irrespectively of the time perspective applied.
One month after the accident, the total number of visits needed among
victims injured in urban areas is twice that of those injured in rural areas.
In a long-term perspective of more than three years, the total number of
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visits to a doctor among people injured in urban areas is still amost double
that of thoseinjured in rural areas.

Visits to a physiotherapist or a nurse. The number of visits to a physiotherapist
or anurse is another indicator used to describe the consequences of traffic
injuries. In Figures 6.10 and 6.11, both the average and the total number of
visits to a physiotherapist or a nurse are presented. Note that the time
perspectives differ from those applied to other indicators, as the first
follow-up only starts six months after the accident, and consequently
includes only four periods (see Table E6.6 in Appendix E).
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Figure6.10 Cumulative average number of visitsto a physiotherapist or
a nurse on four selected occasions after the traffic accident,
distributed over injuriesin different road environments,
data (N=2,915) from five hospitals, 1991/92

Irrespectively of the time perspective, the average number of visits to a
physiotherapist or a nurse shows no statistically significant differences
between casualties in urban areas compared to rural areas. However, in the
longer time perspective of between six months and two years, there is a
tendency towards somewhat more treatments among victims injured in
rural areas than in urban ones. Due to the small population of injuries in
unknown areas, the uncertainty of thisinformation is pronounced.
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Figure6.11 Total number of visits to a physiotherapist or a nurse on
four selected occasions after the traffic accident, distributed
over injuriesin different road environments, data (N=2,915)
from five hospitals, 1991/92

In al long-term perspectives, i.e. from six months up until more than three
years, the total nhumber of visits to a physiotherapist or a nurse is more
frequent (p=.01 - .1) among casualties in urban areas than in rura areas.
However, the difference is most pronounced (p=.01) six months after the
accident when the total period of treatment among people injured in urban
areas are nearly twice as long as those for rurd areas. The sum of visitsin
a long-term perspective for victims injured in unknown areas corresponds
to amost 10 % of the total visits due to high average number of visits.

Sick leave. The sick leaves for the five follow-up periods are presented in
Figures6.12 and 6.13 (see Table E6.7 in Appendix E).
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Figure6.12 Cumulative average length of sick leave [in working days]
on five selected occasions after the traffic accident,
distributed over injuries in different road environments,
data (N=2,915) from five hospitals, 1991/92
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In the one-month perspective, the average length of sick leave has a
tendency to be longer (p=.2) for casualties in rura areas than in urban
areas. In a long-term perspective, i.e. more than three years, victims
injured in rural areas on average need about 20 % longer sick leave to
recover than those injured in urban areas. However, a difference of this
magnitude is not statistically significant. Due to a small number, the
uncertainty of the collected information on the average sick leave among
traffic victims in unknown areas two years after the accident cannot be
established as datistically significantly any more than that for people
injured in either urban or rural areas.
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Figure6.13 Total length of sick leave [in working days] on five selected
occasions after the traffic accident distributed over injuries
in different road environments, data (N=2,915) fromfive
hospitals [5H], 1991/92

Irrespectively of the time perspective applied, the total sick leave is longer
(p=.001 - .02) for casualties in urban areas than in rura areas. In a long-
term perspective of more than three years, the total sick leave is about

50 % longer (p=.02) for victims injured in urban areas than in rural areas.
Although the casualties in the unknown areas have a long average sick
leave, the total length corresponds to only about 5 % of the total sick leave.

6.1.2  Consequences as perceived by the individuals

Health loss. The following presentation is based on the Rosser health index
used in the questionnaire with the deceased included in the estimated
health loss. Only five follow-up periods out of atotal of seven, are
presented in Figures 6.14 and 6.15, (see Table E6.8 in Appendix E).
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Figure6.14 Cumulative average health loss[lost days| on five selected
occasions after the traffic accident, distributed over injuries
in different road environments, data (N=2,915) fromfive
hospitals, 1991/92

Irrespectively of the period of time after the accident, the average health
loss is bigger (p=.001) for the casualties in rural areas than in urban ones.
The average consequences are about 40 % higher in a short-term
perspective, only to increase by about 150 % in along-term perspective of
more than three years. These health losses are heavily influenced by the
impact of the fatalities in traffic, as the number of deathsin rura areasis
four times higher than that in urban areas. If the peoplekilled are excluded,
the differences between the average health losses in rural and urban areas
are nearly negligible in the long-term perspective. The average health loss
among people injured in unknown areas corresponds rather well with that
of those injured in urban areas up until one year after the accident.

110000

100000 - my2-y3,5
© 90000 ,
s
=7
¥ 60000 Oméyl
o 50000 - 1-
~ 40000 [ m1-m6
= 30000 - 0-ml
© 20000
T 10000

0
Rural Urban Unknown
Road environment

Figure6.15 Total health loss [lost days] on five selected occasions after
the traffic accident, distributed over injuries in different
road environments, data (N=2,915) from five hospitals,
1991/92
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In the one-month perspective, the total health loss among casualties in
urban areasis greater (p=.001) than among those injured in rural areas. In a
long-term perspective, the consequences defined as health losses become
more pronounced (p=.1- .001) among people injured in rural aress.
However, six months after the accident, the total health loss among
casualties in the two categories is rather similar. The contribution from the
victimsin unknown areasis nearly negligible.
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Summary of the influence of road environment on average injury severity in

different time perspectives
Denominations: rural areas = green, urban areas = red

I. Immediately after the accident (five standardized indicators)
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N

Stand means,
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Indicators

I. One month after the accident (four standardized indicators)
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[1I. Six months after the accident (six standardized indicators)

4 4

35 3,5

+-164se

Stand means,

Indicators

IV. Three years and five months after the accident (six standardized indicators)

Stand means,

HS V.D V PN SL AlHC HL HS VD V PN SL AllHC HL
Indicators

Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,

hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital

stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H

L=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one

indicator for each subgroup of the traffic-engineering factor presented here, were divided by

the average mean of that indicator

According to the two data sets, the average injury due to a traffic accident
seems to be more severe in rural areas than in urban areas measured by
all indicators except for visits to a doctor. This relationship holds for the
consequences of the injuries in all the time presented here, i.e. the imme-
diate, the short-term and the long-term ones.
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The influence of road environment on the proportions of the totals of different

indicators in different time perspectives
Denominations: rural areas = green, urban areas = red

I. Immediately after the accident (seven standardized indicators)
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. One month after the accident (four standardized indicators)
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[1I. Six months after the accident (six standardized indicators)
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1
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o
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% of total sums,

. HS
Indicators

Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all
injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |
[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a
doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all
health care costs calculated here.

The immediate traffic safety problem seems to be more critical among
people injured in rural areas in the police data, while the opposite, if not so
distinctly, is valid in the hospital data. One month after the accident the
majority of the safety problems are found among the casualties in urban
areas. In a long-term perspective, most indicators identify those injured in
urban areas as the greater burden for society, while it is the individuals
injured in rural areas who suffer most health loss.

83



Chapter 6

6.2 Road users
6.2.1  Consequences for society

Number and severity of injuries. The proportions of injured road usersin the
available police and hospital data sets respectively, are shown in Figure
6.16 (see dso Table E6.9 in Appendix E).
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Figure6.16  Proportions of injured road users, police data [ P]
(N=1,722) and hospital data [H] (N=2,915) fromfive
hospital admittance areas, 1991/92

Whereas there is a primary injury problem for motorists in the police data,
the main problem in the hospital data seems to be rather equal for cyclists
and motorists. The numbers of injured cyclists and pedestrians increase
about four to five times when the hospital data are accessed. However, the
number of injured motorists is nearly independent of the sources used.
Even the traffic problems among motordriven unprotected road users like
mopedists and motorcyclists increase in numbers with access to hospital
data.

There are relatively few other and unknown road users in both data sets.
They are therefore not commented on any further in the text and figures,
but data about them can be found in the tables in Appendix E.

The distribution of injury severity among road users in the police data set
ispresented in Figure 6.17 (see Table E6.10 in Appendix E).
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Figure6.17  Injury severity distributed over injured road users, police
data (N=1,722) from five hospital admittance areas,
1991/92

The proportion of fatalities is higher among motorists and pedestrians (low
accuracy due to high uncertainty) than among motorcyclists and
mopedists. Maore than 40 % of the injured motorcyclists are either killed or
severely injured. About the same magnitude is valid for the pedestrians.
However, since motorists represent more than half of the severely injured
population, they are the most vulnerable defined in number in the police
data

The distribution of injury severity among road usersin the hospital data set
is presented in Figure 6.18 (see Table E6.10 in Appendix E).
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Abbreviations: D=dead, In-p=in-patient care, Out-p=out-patient care
Figure6.18  Received care distributed over injured road users, data
(N=2,914) from five hospital admittance areas, 1991/92

The number of deaths among motorists is significantly higher than among
other road users in the hospital data. The shares of in-patients are highest
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among the injured motorcyclists and mopedists (about 35 %), even though
the numbers of in-patients among motorists and cyclists are high. Baoth in
terms of share and number, the out-patients are the most frequent category
among the injured cyclists.

In Figures 6.19 and 6.20 the average injury severity and sum of the ISS
(see Table E6.11 in Appendix E) are distributed over injured road users
and presented for all, including the deceased.
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Figure6.19  Average Injury Severity Score (1SS) distributed over
injured road users, data (N=2,909 including the deceased)
from five hospitals, 1991/92

The average injured cyclist recelves a less severe injury than the average
injured motorcyclist (p=.01), motorist (p=.02) or pedestrian (p=.02).
Among motorists, the average injury severity increases from about 1SS 3
to about ISS 4 due to the many fatalities.
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Figure6.20  Sumof Injury Severity Score (1SS) distributed over injured
road users, data (N=2,909 including the deceased) from
five hospitals, 1991/92

ISS, totals
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Motorists display the highest (p=.001) total injury severity, expressed in
ISS. The contribution of the fataities is substantial. Cyclists are the most
exposed categories among the unprotected road users.

Hospital stay. In Figures 6.21 and 6.22 the average and total length of
hospital stay are displayed for different categories of road users (see Table
E6.12 in Appendix E).
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Figure6.21  Cumulative average length of hospital stay [days] on five
selected occasions after the traffic accident distributed
over injured road users; data (N=2,915) from five
hospitals, 1991/92

In the one-month perspective, injured pedestrians are on average treated
longer than injured cyclists (p=.001) and motorists (p=.1) are. In the long-
term perspective of six months, the average length of hospita stay is even
more pronounced among pedestrians, due to their higher age, than among
other injured people (MC p=.001; C p=.01; M p=.1; Mp p=.2). Few injured
victims, mostly motorists, cyclists and pedestrians, are treated at hospital
one year and later after the accident. The long-term average hospital stay
of injured pedestrians (p=.1) or motorists (p=.1) is longer than that of
cyclists.
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Figure6.22  Total length of hospital stay [days] on five selected
occasions after the traffic accident distributed over injured
road users, data (N=2,915) from five hospitals, 1991/92

Within one month, the total length of hospital stay for motoristsis larger
(C p=.01 and for the others p=.001) than for any other categories of road
users. In the long-term perspective of two years and later after the accident,
the hospital stay of motorists corresponds to about 45 % of the total ones.
Theinjured pedestrians contribute much more and the cyclists much lessto
the total hospital stay than would be expected judging by their proportions
of the population of victims. The higher average age of the injured
pedestrians may explain the former observation.

Visits to a doctor. In Figures 6.23 and 6.24 the average and total number of
visits to a doctor are displayed for different categories of road users (see
Table E6.13 in Appendix E).
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Figure6.23  Cumulative average number of visitsto a doctor on five
selected occasions after the traffic accident distributed
over injured road users, data (N=2,915) fromfive
hospitals, 1991/92

88



Chapter 6

In the short-term perspective of one month, the average numbers of visits
to a doctor among injured pedestrians (p=.05), cyclists (p=.1) and
motorcyclists (p=.001) are higher than among injured motorists. In the
long-term perspective of six months and longer, only the average number
of visits to a doctor among injured motorcyclists is constantly higher than
among most other road users, and nearly twice that of the cyclists (p=.02 -
.01).
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Figure6.24  Total number of visitsto a doctor on five selected
occasions after the traffic accident distributed over
categories of injured road users, data (N=2,915) fromfive
hospitals, 1991/92

In the short-term perspective of one month, the total number of visits to a
doctor among injured cyclists is much higher than among other categories
of casualties (P, Mp, MC p=.001) except for motorists (p=.2). Within six
months after the accident, the total number of treatments by a doctor
among injured motorists increases to about the same number as among
injured cyclists. In the long-term perspective of more than three years, the
total number of visits to a doctor among injured motorists is higher
(p=.001) than for any other category, and corresponds to more than their
proportion of the entire popul ation.

Visits to a physiotherapist or a nurse. Figures 6.25 and 6.26 present the

average and total number of visits to a physiotherapist or a nurse for
different categories of road users (see Table E6.14 in Appendix E).
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Figure6.25  Cumulative average visitsto a physiotherapist or a nurse
at four selected occasions after the traffic accident
distributed over injured road users, data (N=2,915) from
five hospitals, 1991/92

In the six-month perspective, however, the average number of visits to a
physiotherapist or a nurse among injured motorcyclists is nearly twice as
high as that of cyclists. However, there is only a tendency towards a
difference, as the accuracy is far lower among the former. On average,
injured motorists receive more treatment (p=.1) than do injured cyclists.
During the long-term follow-up period of more than three years, injured
motorists pay on average about two times more visits (p=.001) to a
physiotherapist than pedestrians, and three times more than cyclists.
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Figure6.26  Total number of visits to a physiotherapist or a nurse on
four selected occasions after the traffic accident,
distributed over categories of injured road users, data
(N=2,915) from five hospitals, 1991/92

In any long-term perspective, from six months and onwards, there is a
considerably higher number (p=.1-.001) of total visits to a physiotherapist
or a nurse for injured motorists than for other injured road users. During
six months motorists accumulate more visits to a physiotherapist than

90



Chapter 6

cyclists do in the long-term perspective of more than three years. Hence,
many motorists have still not recovered after the accident at the last
follow-up and may need further treatment by a physiotherapist.

Sick leave. The follow-ups of the sick |eave are presented Figures 6.27 and
6.28 (see Table E6.15 in appendix E).
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Figure6.27 Cumulative average length of sick leave [in working days]|
on five selected occasions after the traffic accident,
distributed over categories of injured road users, data
(N=2,915) from five hospitals, 1991/92

In the short-term perspective of within one month, the average period of
sick leave isfar longer for injured motorcyclists than for other injured road
users. The average sick leave period for injured motorcyclistsis more than
twice that of cyclists (p=.001) and three times that of pedestrians (p=.001).
In a short-term perspective as well, injured motorists need alonger average
sick leave than do injured pedestrians (p=.05) and cyclists (p=.01). It is
only in the long-term perspective of more than tree years that injured
motorists end up with an average sick leave aslong as that of injured
motorcyclists.
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Figure6.28  Total length of sick leave [in working days] on five
selected occasions after the traffic accident, distributed
over categories of injured road users; data (N=2,915)
from five hospitals [ 5H], 1991/92

Irrespectively of the time perspectives applied, the total sick leave is
longest (p=.1- .001) for injured motorists, and after more than three years it
corresponds to more than 60 % of al sick leaves. In the short-term
perspective of one month, the length of the sick leave for injured cyclistsis
close to 75 % (p=.01) of that for motorists. In a long-term perspective the
total length of sick leave among pedestrians is extremely low, mainly due
to ahigh proportion of retired people among these traffic victims.

6.2.2  Consequences as perceived by the individuals

Health loss. Five occasions from the health loss evaluation are presented in
the Figures 6.29 and 6.30 (see Table E6.16 in Appendix E).
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Figure6.29  Cumulative average health loss[lost days] on five selected
occasions after the traffic accident, distributed over
categories of injured road users, data (N=2,915) fromfive
hospitals, 1991/92
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Within the perspective of one month, the average health loss among
injured motoristsis greater (p=.001) than among all other categories.
However, the average health loss among pedestriansis also greater
(p=.001) than among injured cyclists and mopedists. In the long-term
perspective of more than three years, the average health |oss among
motoristsis about twice (p=.001) that of injured pedestrians. Especially in
along-term perspective, the average health loss among motoristsis
affected by the impact of the fatalities.
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Figure6.30  Total health loss [lost days] on five selected occasions
after the traffic accident, distributed over categories of
injured road users, data (N=2,915) from five hospitals,
1991/92

Irrespectively of the time perspectives applied, the total health loss among
injured motorists is longer (p=.001) than among any other categories of
road users. The contribution to the total health loss of the injured motorists
increases gradually with the increasing length of the follow-up. In a long-
term perspective, injured motorists contribute to 65 % of all health loss.

93



Chapter 6

Summary of the influence of road users on average injury severity in different time

perspectives
Denominations: motorist = red, cyclist = blue, pedestrian = green

I. Immediately after the accident (five standardized indicators)
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1. Six months after the accident (six standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,
hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital
stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H
L=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one
indicator for each subgroup of the traffic-engineering factor presented here were divided by
the average mean of that indicator

Immediately after the accident, the average injury severity is higher among
motorists than among cyclists and pedestrians. In a long-term perspective,
the average injury severity is usually higher among motorists than among
pedestrians. The average injury severity among cyclists is constantly
lower.
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The influence of road users on the proportions of the totals of different indicators in

different time perspectives
Denominations: motorist = red, cyclist = blue, pedestrian = green

[1I. Six months after the accident (six standardized indicators)

. Immediately after the accident (seven standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all
injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |
[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a
doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all
health care costs calculated here.

T

The immediate traffic safety problem is focused on the motorists when
indicators related to police data are used. With access to hospital data, the
image becomes less distinct due to the cyclists. However, in a long-term
perspective the injured motorists are the principal burden both to the
society and to individuals. Nevertheless the traffic safety problems among
unprotected road users are not negligible.

95



Chapter 6

6.3 Type of accident and counterpart
6.3.1  Consequences for society

Number and severity of injured. The traffic victimsinjured in single

accidents and collisions and registered in the police and hospital data sets
respectively, are presented in Figure 6.31 (see Table E6.17 in Appendix
E).
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Figure6.31 Proportions of injured people distributed over type of traffic
accident; police data [P] (N=1,722) and hospital data [H]
(N=2,915) from five hospital admittance areas, 1991/92

The distribution of victims injured in single accidents differs in the police
and hospital data. The problem about single accidentsis pronounced in the
hospital data. The number of people injured in single accidents nearly
triples with access to this data, while the number of victims injured in
collisons increases only dlightly. The high number of injuries among
cyclistsin single accidents is explained by a higher coverage of fals from
bicycles and among pedestrians by a modified definition of “injured in
traffic’ due to fals on dlippery road surfaces or uneven pavements. The
number of people injured in accidents with game is low; see Tables 6.1
and 6.2, where they areincluded in “ collisions’.

The distribution of injury severity among casualties in different types of

accidentsin the police datais illustrated in Figure 6.32 (see Table E6.18 in
Appendix E).
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Figure6.32 Injury severity distributed over different typed of traffic
accidents; police data (N=1,722) from five hospital
admittance areas, 1991/92

Table6.1 Injury severity among people injured in collisions with some
selected counterparts, police [P] data

Injury severity Counterparts*

Cycle M oped Car Lorry Bus Gamer
Dead 3 (20) 0 (0 26 (3.5 8(10.4) 0(0) 1(1.6)
Severely injured | 59 (40.1) 12 (24.5) 124 (16.7) 17 (22.1) 0(0) 6(9.8)
Slightly injured 85(57.8) 37(75.5) 591 (79.8) 52 (67.5) 5(100.0)| 54(88.5)
N 147 49 741 77 5 61

* Note that the table supplies information about the counterparts involved in the collision, and not
about injured road users

“Game” does not include domestic cloven-footed animals and consequently stands for an ek, a
moose, adeer or areindeer.

The share of people killed is higher in collisions than in single accidents,
especialy when the counterpart is a lorry. The share of severely injured
victims is somewhat higher in single accidents than in collisions. Note that
the share of severeinjuriesis small in collisions with game.

Thedistribution of injury severity among different types of accidentsin the
hospital dataisillustrated in Figure 6.33 (see Table B6.18 in Appendix E).
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Figure6.33 Received care distributed over different types of traffic
accidents; data (N=2,914) from five hospital admittance
areas, 1991/92
Table 6.2 Received care among people injured in collisions with some
selected counterparts; hospital data
Injury Counter parts*
severity/care Cycle M oped Car Lorry Bus Game
Dead 0 (0) 0 (0) 25(3.0) 12 (19.4) 0(0) 1(15)
In-patient cared 27(20)| 9(237) 225 (27.2) 16 (25.8) 5(25.0)| 16(23.9)
Out-patient cared | 108 (80.0) | 29(76.3) 577 (69.8) 34 (54.8) 15(75.0) | 50(74.6)
N 135 38 827 62 20 67

* Note that the table supplies information about the counterparts involved in the collision, and not

about injured road users

The number of people killed in collisionsis nearly four times that in single
accidents. The share of in-patients among victims injured in collisions and
single accidents is about the same, or close to 25 %. In the hospital data
set, information about the type of accident is missing for about 3 % of the
casualties. The proportions among the in-patients and out-patients corre-
spond well with those of the other data set.

In Figures 6.34 and 6.35 the average injury severity and sum of the ISS, of
al traffic victims including the deceased are distributed over different
types of accidents (see Table E6.19 in Appendix E).
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Figure6.34 Average Injury Severity Score (1SS) distributed over
different types of traffic accident; data (N=2,909, including
the deceased) from five hospitals, 1991/92
Table6.3  Averageinjury score, 1SS among peopleinjured in collisions
with some selected counterparts
1SS Counter parts*
Cycle M oped Car Lorry Bus Game
Mean (s€) 22(2) 29 (4) 42(3) 96(17) 50(21) 32(7)
std dev 19 25 7.4 133 9.2 5.4
N 135 38 827 62 20 67

* Note that the table supplies information about the counterparts involved in the collision and not about

injured road users

People injured in collisions receive on average a moderate injury, 1SS 4,
while those injured in single accidents receive on average a minor injury,
ISS 3. The difference is statistically significant (p=-001). People injured in
a collison with a lorry receive on average a major injury, and victims
injured in accidents of an unknown type suffer on average a less severe
injury (p=.05) than those injured in single accidents.
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Figure6.35 Sumof Injury Severity Score (1SS) distributed over different
types of traffic accident; data (N=2,909 including the
deceased) from five hospitals, 1991/92

The total burden for society, expressed in ISS, is not satisticaly
significantly different when victims in collisions and single accidents are
compared. The number of injuriesin collisions with alorry accounts for

6 % of the subpopulation, while their proportion of the tota injury severity
istwice as high. Victimsinjured in accidents with game represent less than
5 % of the total injury severity of injuriesin collisions.

In what follows, the counterparts will not be commented upon, as most of
these subgroups are too small to allow a reliable assessment of their
influence.

Hospital stay. In Figures 6.36-6.37 the average and total length of hospita

stay are displayed for injured in different types of accidents (see Table
E6.20 in appendix E).
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Figure6.36 Cumulative average length of hospital stay [days] on five

selected occasions after the traffic accident distributed over
different types of traffic accident; data (N=2,915) fromfive
hospitals, 1991/92

In the one-month perspective, victims of collisions are on average
hospitalised longer (p=.01) than those injured in single accidents.
However, elderly people injured in single accidents, mostly pedestrians,
are on average treated longer at hospital than younger people injured in
motor-vehicle accidents. In any long-term perspective, victims of
collisions are in-patients longer (p=.01-.001) than those injured in single
accidents. People injured in accidents of an unknown type are on average
in-patients for a shorter period (S p=.1; C p=.001) than those injured in
other accidents. Moreover, people injured in accidents of an unknown type
do not receive any hospital stay after the first month, probably due to an
average dlight injury.
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Figure6.37 Total length of hospital stay [days] on five selected
occasions after the traffic accident, distributed over
different types of traffic accidents; data (N=2,915) fromfive
hospitals, 1991/92
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In the short-term perspective of one month, the total length of hospital stay
among people injured in collisions is longer (p=.2) than among those in
single accidents. However, in the long-term perspective of six months and
more, the accumulated length of hospital stay increases fastest among
victims injured in collisions. In the long-term perspective of more than
three years, people injured in collisions need about twice as long a hospital
stay (p=.01) to recover asthose injured in single accidents.

Visits to a doctor. In Figures 6.38- and 6.39 the average and total numbers of
visits to a doctor are displayed for different types of accidents (see Table
E6.21 in appendix E).
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Figure6.38 Cumulative average visits to a doctor on five selected
occasions after the traffic accident, distributed over
different types of traffic accidents; data (N=2,915) fromfive
hospitals, 1991/92

In the short-term perspective of one month, the average number of visits to
a doctor is rather smilar among victims injured in single accidents and in
collisions. | tisonly in the long-term perspective of more than three years,
that the visits to a doctor are more frequent among those injured in
collisions (p=.01) than in single accidents. In the short-term perspective,
i.e. within the first month, people injured in unknown types of accidents
visit adoctor as frequently as the other categories.
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Figure6.39 Total number of visitsto a doctor on five selected occasions
after the traffic accident, distributed over different types of
traffic accidents; data (N=2,915) from five hospitals,
1991/92

Within one month, the total humber of visits to a doctor among casualties
injured in single accidents is nearly 50 % higher (p=.01) than among those
injured in collisions. In the long-term perspective of one year and later
after the accident, the traffic victims injured in collisions are in need of
more visits to a doctor (p=.01) than are those injured in single accidents.
Consequently the difference between the two categories in the tota
number of visitsto adoctor disappears.

Visits to a physiotherapist or a nurse. In Figures 6.41 and 6.42 the numbers of
visits to a physiotherapist or a nurse are described, both on average and as
totals (see Table E6.22 in appendix E).
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Figure6.41 Cumulative average number of visits to a physiotherapist or
a nurse on four selected occasions after the traffic accident
distributed over different types of traffic accidents, data
(N=2,915) from five hospitals, 1991/92
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Within six months, the average number of visitsto a physiotherapist or a
nurse is about the same among peopleinjured in single accidents and those
injured in collisions. However, after three years the number of treatments
is more pronounced among victimsinjured in collisions (p=.01) than in
single accidents. The motoristsinvolved in collisions with minor and
moderate injuries are in the majority among those who contribute to the
large average number of visits to a physiotherapist.
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Figure6.42 Total number of visitsto a physiotherapist or a nurse on
four selected occasions after the traffic accident, distributed
over different types of traffic accident;, data (N=2,915) from
five hogpitals, 1991/92

Visits to
physiotherapist/nurse, totals

After two years, the total humber of visitsto a physiotherapist or anurseis
about the same for people injured in single accidents and in collisions. In a
long-term perspective, however, there is a strong tendency among traffic
victims injured in collisons (p=.2) to generate more visits to a
physiotherapist or a nurse than those injured in single accidents. People
injured in collisons with cars contribute most to the visits to a
physiotherapist.

Sick leave. The follow-ups of the sick leave are presented in Figures 6.43
and 6.44 (see Table E6.23 in appendix E).
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Figure6.43 Cumulative average length of sick leave [in working days]
on five selected occasions after the traffic accident,
distributed over different types of traffic accidents, data
(N=2,915) from five hospitals, 1991/92

Within one month, the average length of sick leave israther similar for all
categories of injured people irrespectively of the type of accident. In the
long-term perspective one years and longer, people injured in collisions
require on average longer (p=.05) absences from work than those injured
in single accidents. More than half of those injured in collisions, who are
on sick leave six months after their accident, initially sustained minor
injuries only.
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Figure6.44  Total length of sick leave [in working days] on five selected
occasions after the traffic accident, distributed over
different traffic accident;, data (N=2,915) fromfive
hospitals, 1991/92

In the short-term perspective of one month, the total length of sick leave

for people injured in single accidentsis of the same magnitude as among

thoseinjured in collisions. It is only in the long-term perspective of more
than two years (p=.2) and longer (p=.01), that the total sick leave among

victims of collisions exceeds that of those injured in single accidents.
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Motoristsinjured in collisions with other cars contribute vastly to the high
total length of sick leave in the long-term perspective.

6.3.2  Consequences as perceived by the individuals
Health loss. The results from the evaluation of the health loss on five

different occasions are presented in the Figures 6.45 and 6.46, (see Table
E6.24 in appendix E).
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Figure6.45 Cumulative average health loss[lost days| on five selected
occasions after the traffic accident, distributed over
different types of traffic accident, data (N=2,915) fromfive
hospitals, 1991/92

In the one-month perspective, the average health lossis greater
(p=.001) among people injured in collisions and single accidents.

Six months after the accident, the average health loss among
casualties of collisionsis 50 % greater (p=.001) than among those
injured in single accidents. In the long-term perspective of more than
three years, the average health loss is more than twice as large
(p=.001) among people injured in collisions than in single accidents.
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Figure6.46 Total health loss[lost days] on five selected occasions after
the traffic accident, distributed over different types of traffic
accidents, data (N=2,915) from five hospitals, 1991/92

In the short-term perspective of one month, the total health lossis greater
among traffic victimsin collisions (p=.1) than in single accidents. When
the length of the follow-up is extended, the total health loss among
casuatiesinjured in collisions increases steadily (p=.001) compared to that
among those injured in single accidents. More than three years after the
accident, peopleinjured in collisions contribute to about 65 % of the total
health loss. The contribution to the total health loss of thoseinjured in an
unknown type of accident is negligible.
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Summary of the influence of different types of traffic accidents on average injury

severity in different time perspectives
Denominations: single accidents = green, collisions = red

I. Immediately after the accident (five standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,
hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital
stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H
L=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one
indicator for each subgroup of the traffic-engineering factor presented here were divided by
the average mean of that indicator

Irrespectively of the time perspective applied, the average injury severity is
higher for collisions than for single accidents according to the most used
indicators.
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The influence of different types of accidents on the proportions of the totals of

different indicators in different time perspectives
Denominations: single accidents = green, collisions = red

I. Immediately after the accident (seven standardized indicators)
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[1I. Six months after the accident (six standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all
injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |
[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a
doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all
health care costs calculated here.

The immediate traffic safety problem can be described as mainly that for
people injured in collisions. However, with access to hospital data, the
difference becomes less distinct but does not disappear. In a long-term
perspective the people injured in collisions impose the greatest burden

both on society and on the individuals.
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6.4 Road design
6.4.1  Consequences for society

Number and severity of injured. Traffic victims injured in different types of
road design, and registered in the police data set and in the hospital data set
respectively are shown in Figure 6.47 (see Table E6.25 in Appendix E).
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Figure6.47 Proportions of injuries distributed over type of road design,
asregistered in the police data [ P] (N=1,722) and the
hospital data [H] (N=2,915) from five hospital admittance
areas, 1991/92

The distribution of injuries shows a similar pattern in the two data sets
with a concentration of injuries to links and junctions. However, the
number of victimsis about 20 — 30 % larger in the hospital data set than in
the police data. There are few injured people in the police data set in
separated areas. The high proportion of casudties in separated areas
among the hospital-registered victims can mainly be explained by
reference to cyclists and pedestrians, especiadly those involved in single
accidents. Those injured in accident sites with unknown road design
constitute a rather large proportion, probably due to difficulties in
classifying the road design.

The distribution of injury severity among people injured on different road

designs as registered in the police data is presented in Figure 6.48 (see
Table E6.26 in Appendix E).
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Abbreviations: D=dead, Se |=severely injured, Sl |=slightly injured

Figure6.48 Injury severity distributed over different types of road
designs, police data, (N=1,722) from five hospitals
admittance areas, 1991/92

The share of fatalities is higher on links than at junctions, while the shares
of severely injured victims are rather similar. No fatalities are reported in
separated areas, but the share of severely injured people is high in
separated areas (e.g. pedestrian and bicycle paths, or designated zebra
crossings), mainly due to collisions between vulnerable road users. More
than 70 % of the fatalities and about 55 % of all the severe injuries occur
on thelinks.
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Abbreviations: D=dead, In-p=in-patient care, Out-p=out-patient care

Figure6.49 Received care distributed over people injured in/on different
road designs, data (N=2,914) from five hospital admittance
areas, 1991/92

The proportion of in-patients is close to 30 % among victims injured on
links as compared to about 25 % at junctions. However, the proportion of
in-patients is smaller for separated areas. In 325 cases information about
the road design at the accident site is missing. In this group, cyclists and
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mopedists are over-represented compared to the total population, and so
arevictimsinvolved in single accidents.

In Figures 6.50 and 6.51 the average injury severity and sum of the ISS of
al injured people including the deceased are distributed over different
types of road design (see Table E6.27 in Appendix E).
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Figure6.50 Average Injury Severity Score (1SS) distributed over
different types of road design; data (N=2,909, includes the
deceased) from five hospitals, 1991/92

On average, traffic victims injured on links are more severely injured
(p=-2) than those injured at junctions. The deceased contribute to the
observation of more severe injuries. People injured in separated areas
suffer less severe injuries (p=.001) compared to those injured at both links
and junctions.
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Figure6.51 Sumof Injury Severity Score (1SS distributed over different
types of road designs; data (N=2,909, includes the
deceased) from five hospitals, 1991/92

The total injury severity, in ISS, on links is 60 % higher (p=.001) than at
junctions. Injured in separated areas have a smaller share of the total 1SS
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than of the total population of injured. Total injury severity among injured
in unknown accident sites is nearly of the same magnitude as among
injured in separated areas. This emphasises the need to find knowledge
about those accident sites.

Hospital stay. Figures 6.52 and 6.53 illustrate the average and total lengths
of hospital stay for traffic victims injured on different types of road
designs (see Table E6.28 in Appendix E).
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Figure6.52 Cumulative average length of hospital stay [days] on five
selected occasions after the traffic accident distributed over
different road designs, data (N=2,915) from five hospitals,
1991/92

Within the one-month perspective, victims injured in junctions are
hospitalised longer (p=.2) than those injured on links. However, in the
long-term perspective of six months and onwards, the differences are no
longer dstatistically significant. Both in the short-term and long-term
perspectives people injured in separated areas have the shortest average
hospital stay (mostly p=.001) when compared with casualties in junctions
and on links). Few are treated at hospital sx months and later after the
accident.
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Figure6.53 Total length of hospital stay [days] on five selected
occasions after the traffic accident distributed over different
road designs, data (N=2,915) from five hospitals, 1991/92

In the short-term perspective of one month, the total length of the hospital
stay for people injured on links is longer by about 20 % (p=.2) than for
those injured at junctions. In a long-term perspective (after one month) the
differences between the total lengths of hospital stay for victimsinjured in
these two design categories are not longer dtatistically significant.
Irrespective of the time perspectives, the total length of hospital stay
among people injured in separated areas is low and can be explained partly
by the low percentage of hospitalisation, and partly by the short length of
hospital stay among the in-patients. However, the elderly injured in
separated areas contribute to the total hospital stay more than their share
due to longer treatments.

Visits to a doctor. In Figures 6.54 and 6.55 the average and total numbers of

visitsto adoctor are displayed for victimsinjured in different types of road
designs (see Table E6.29 in Appendix E).
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Figure6.54 Cumulative average visits to a doctor on five selected
occasions after the traffic accident distributed over different
types of road design; data (N=2,915) from five hospitals,
1991/92

Irrespective of the time perspectives applied, the average numbers of visits
to a doctor among people injured on links and a junctions are quite
similar. In the time perspectives of one month and six months, victims
injured in separated areas need as many visits to a doctor as those injured
on links and at junctions. Their shorter average hospital stay could
probably explain the need to visit a doctor when anxious. In both the short-
term and long-term perspectives, victims injured in unknown accident sites
need on average a rather ssimilar number of visits to a doctor as the average
injured.
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Figure6.55  Total number of visits to a doctor on five selected
occasions after the traffic accident distributed over
different road designs, data (N=2,915) from five hospitals,
1991/92
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In the one-month perspective, the total number of visits to a doctor among
people injured on links is higher (p=.001) than among those injured at
junctions, i.e. about 50 %. Even in a long-term perspective, after one
month there are more total visits to a doctor among victims injured on
links (p=.001). In the long-term perspective, the total number of visitsto a
doctor among people injured infon unknown road designs is about the
same as among those injured in separated areas.

Visits to a physiotherapist or a nurse. In Figures 6.56-6.57 the average and
total visits to a physiotherapist or a nurse are illustrated (see Table E6.30
in Appendix E).
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Figure6.56 Cumulative average visitsto a physiotherapist or a nurse on
four selected occasions after the traffic accident distributed
over different types of road design, data (N=2,915) from
five hospitals, 1991/92

Within six months after the accident, the average number of visits to a
physiotherapist or anurseis rather similar among al injured traffic victims
irrespective of accident site. However, only in one long-term perspectives,
i.e. within two years, do people injured at junctions need more treatments
(p=.2) than those on links, but often more (after two years p=.1; after more
than three years p=.01) than people injured in separated areas. A few
people injured in unknown accident sites receive very long treatments and
hence cause the large average number of visits.
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Figure6.57 Total number of visits to a physiotherapist or a nurse on
four selected occasions after the traffic accident, distributed
over different types of road design, data (N=2,915) from
five hospitals, 1991/92
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Road design

Irrespective of the time perspective applied, the differences between the
total number of visits to a physiotherapist or a nurse among victims injured
on links and those injured at junctions are not statistically significant. The
same observation is valid for the comparisons with people injured in
separated areas and people injured in unknown accident sites. Within the
first six months after the accident, mopedists and motorcyclists injured in
unknown accident sites contribute to a great proportion of the visits to a
physiotherapist.

Sick leave. The follow-ups of the sick leave illustrated in Figures 6.58 and
6.59 include all five occasions (see Table E6.31 in Appendix E).
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Figure6.58 Cumulative average length of sick leave [in working days|
on five selected occasions after the traffic accident,
distributed over different types of road designs, data
(N=2,915) from five hospitals, 1991/92
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Irrespective of the time perspective applied, the average length of sick
leave among victims injured on links is rather similar to that of those
injured at junctions. In all time perspectives, people injured in separated
areas have a shorter average sick leave than those injured on links (p=.01 -
.001) and at junctions (p=.1-001). The higher proportions of elderly retired
who areinjured in separated sites contribute to this.
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Figure6.59 Total length of sick leave [in working days| on five selected
occasions after the traffic accident, distributed over
different types of road design, data (N=2,915) fromfive
hospitals, 1991/92

In the short-term perspective of one month, the total length of sick leave
for traffic victims injured on links is longer (p=.001) than for those injured
at junctions, i.e. about 60 %. The sick-leave periods are longer for those
injured on links (p=.001-.1) in the long-term follow-up as well, with the
exception of the second year after the accident. Injured motorists account
for 80-90 % of the total length of sick leave on links in the long-term
perspective.

6.42  Consequences as perceived by the individuals
Health loss. Five occasions from the health-loss evaluation have been

selected and are presented in Figures 6.60 and 6.61, (see Table E6.32 in
appendix E).
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Figure6.60 Cumulative average health loss[lost days] on five selected
occasions after the traffic accident distributed over different types
of road design, data (N=2,915) from five hospitals, 1991/92

Within one month after the accident, the average health loss is estimated to
be rather similar for victims injured on links and at junctions. However, in
any long-term perspective, the average health loss is longer (p=.2 -.1) for
those injured at junctions than on links, in spite of a smaller number of
fatalities. The motorists accounts for ailmost all the health loss caused by
accidents on links and at junctions. The average experienced health loss
among people injured in separated areas is aways lower (p=.001) than
among those injured in mixed traffic.
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Figure6.61 Total health loss [lost days] on five selected occasions after the
traffic accident distributed over different types of road design,
data (N=2,915) from five hospitals, 1991/92

Irrespective of the time perspective applied, casudties injured on links
experience more (p=.001) total health loss than those injured at junctions.
In the long-term perspective of more than three years, the total health loss
among victims injured on links is about 35 % greater than that among
those injured at junctions. The contribution to the total health loss from the
victimsinjured in separated areasis low, or about 5 %.
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Summary of the influence of different types of road design on average injury

severity in different time perspectives
Denominations: links = green, junctions = blue, separated areas = red

I. Immediately after the accident (five standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,
hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital
stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L
=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one
indicator for each subgroup of the traffic-engineering factor presented here were divided by
the average mean of that indicator

Immediately after the accident, the average injury severity is higher among
victims injured on links than at junctions and in separated areas. Within
one month, the average injury severity for those injured on links and at
junctions is rather similar. However, in a long-term perspective, the
average severity is usually greater among people injured at junctions than
on links. The average injury severity among people injured in accidents in
separated areas is constantly lower.
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The influence of different types of road design on the proportions of the totals of

different indicators in different time perspectives
Denominations: links = green, junctions = blue, separated areas = red

I. Immediately after the accident (seven standardized indicators)
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IV. Three years and five months after the accident (six standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all
injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |
[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a
doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all
health care costs calculated here.

The immediate traffic safety problem is focused on traffic victims injured on
links, irrespective of the indicators and data sources used. In the long-term
perspective as well, the victims injured on links impose the greatest burden
both on the society and on individuals. The proportions of traffic safety
problems connected with people injured on separated areas seem to
decline over time.
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6.5 Road-surface conditions
6.5.1  Consequences for society

Number and severity of injuries. Traffic victimsinjured in different types of
road-surface conditions, and registered in the police data set and in the
hospital data set are shown in Figure 6.62 (see Table E6.33 in Appendix
E).

[P] data
[H] data

Dry Wet Ice/snow  Others  Unknown
Road surface conditions

Figure6.62 Proportions of injuries distributed over road-surface
conditions, police data[P], (N=1,722) and hospital data
[H], (N=2,915) from five hospital admittance areas,
1991/92

The number of victims injured on dry road surfaces in the hospital data
supplies knowledge about 40 % more injured people than the police data,
while further information about people injured on wet roads is more
limited. The higher proportion and the greater number of victims injured
on icy/snowy surfaces among hospital-registered casualties are explained
by the greater number of pedestrians and cyclists injured in single
accidents. The prevailing road-surface conditions are not known in a rather
large number of cases, or about 15 %. About half of these are injured
between October and March, when most injuries on icy/snowy roads
occur.

The distribution of injury severity over different road-surface conditionsin

the police data is presented in Figure 6.63 (see Table E6.34 in Appendix
E).
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Figure 6.63

Abbreviations: D=dead, Se |=severely injured, Sl |=dlightly injured
Injury severity distributed over different road-surface
conditions, police data (N=1,722) from five hospital
admittance areas, 1991/92

The share of fatdities is higher on dry and wet roads than on icy/snowy
roads, while the share of severe injuries is about the same on icy/snowy
roads as on dry roads, i.e. 25 %. According to this comparison, dry roads
impose the heaviest safety problems on society with about 70 % of the
fatalities and 60 % of al severe injuries.

The distribution of injury severity over different types of road-surface
conditions in the hospital dataisillustrated in Figure 6.64 (see Table E6.34
in Appendix E).
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Figure 6.64

Abbreviations: D=dead, In-p=in-patient care, Out-p=out-patient care
Received care distributed over victimsinjured in different
road-surface conditions; data (N=2,914) from five hospital
admittance areas, 1991/92
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Of the seven victims hospitalised for a shorter period and later dead, three
are injured on dry and three on wet roads. The shares of in-patients are
about the same, about 25 %, among people injured on dry, wet and
icy/snowy roads. However, about 50 % of al in-patients are injured on dry
roads. In a total of nearly 450 cases, information about the road-surface
condition at the accident site is missing. The proportion of in-patients is
smaller in this category than among those injured on dry and wet roads.
This can be explained with reference to the greater proportion injured in
urban areas, and in single accidents, which can cause some bias.

In Figures 6.65 and 6.66 the average injury severity and sum of the ISS of
al injured, including the deceased, are distributed over different types of
road condition (see Table E6.35 in Appendix E).
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Figure6.65 Average Injury Severity Score (1SS) distributed over
different road-surface conditions; data (N=2,909, including
the deceased) from five hospitals, 1991/92

Traffic victims injured on wet (p=.001) or dry (p=.01) roads receive on
average a more severe injury than those injured on icy/snowy roads. The
higher number of fatalities in dry and wet road conditions can partly
explain this, as they increase the average injury severity score by about

25 %. The average injury severity in unknown surface conditions is rather
similar to that on icy/snowy surfaces.
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Figure6.66 Sum of Injury Severity Score (1SS distributed over different
road-surface condition; data (N=2,909, including the
deceased) from five hospitals, 1991/92

ISS, totals

The total sum of injury severity in ISS for those injured in dry road-surface
conditions is more than twice as high (p=.001) as for those injured in wet
surface conditions. The total injury severity among people injured on wet
road surfaces is greater (p=.05) than among those injured on icy/snowy
surfaces. The total sum of injury severity among casualties injured on
unknown road surfaces is lower (p=.05) than among those injured on
icy/snowy surfaces. This emphasises the need to acquire more complete
knowledge about the circumstances of those accidents.

The rather large proportion of injuries in unknown road-surface conditions,
i.e. about 15 %, deserves specia mention, while injuries registered in
“other” road-surfaces conditions, e.g. dlippery leaves, loose gravel, are
few. However, the constantly high average injury severity, irrespective of
indicators used, is probably a random effect of one severely injured
mopedist. The subgroup is presented in the figures, but will not be further
commented upon.

Hospital stay. In Figures 6.67 and 6.68 the average and total lengths of

hospital stay are displayed for victims injured in different road conditions
(see Table E6.36 in Appendix E).
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Figure6.67 Cumulative average length of hospital stay [days] on five
selected occasions after the traffic accident distributed over
different road-surface conditions, data (N=2,915) fromfive
hospitals, 1991/92

In the short-term perspective of one month, people injured in wet road-
surface conditions are on average hospitalised longer (p=.1) than those
injured on dry road surfaces, while, on the other hand, the latter are
hospitalised longer (p=.02) than casudties injured in icy/snowy road-
surface conditions.

However, as a consequence of injuries sustained on icy/snowy surfaces the
average hospital stay of pedestrians is more than double compared to that
of al injured victims. In the longer perspective of six months and onwards,
the differences between victims injured in wet and in dry road-surface
conditionsremain (p=.2-.01).
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Figure6.68 Total length of hospital stay [days] on five selected
occasions after the traffic accident, distributed over
different road-surface conditions, data (N=2,915) fromfive
hospitals, 1991/92
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Within one month, the total length of the hospital stay for those injured on
dry road surfaces is about twice as long (p=.001) as for those injured in
wet road-surface conditions. During the same time period, the total length
of the hospital stay for people injured in unknown surface conditions is
rather similar to that for those injured in icy/snowy road-surface
conditions. Three years after the accident, the total length of hospital stays
issimilar for victimsinjured on wet and on dry road surfaces.

Visits to a doctor. In Figures 6.69 and 6.70 the average and total numbers of
visits to a doctor are presented for victimsinjured in different road-surface
conditions (see Table E6.37 in Appendix E).
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Figure6.69 Cumulative average number of visits to a doctor on five
selected occasions after the traffic accident, distributed over
different road-surface conditions; data (N=2,915) fromfive
hospitals, 1991/92

Within one month, the average numbers of visits to a doctor among people
injured in dry and wet road surface-conditions are quite similar, while,
after one month, the average number is lower (p=.2-.02) among victims
injured on dry roads than among those injured on wet ones. Irrespective of
the long-term perspective, people injured on icy/snowy surfaces pay fewer
(p=.01-.001) visits to a doctor than those injured on wet surfaces. Within
one month, casuaties injured in unknown road-surface conditions need on
average more visits to a doctor (p=.01) than those injured on icy/snowy
roads.
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Figure6.70 Total number of visits to a doctor on five selected occasions
after the traffic accident distributed over different road-
surface conditions; data (N=2,915) from five hospitals,
1991/92

One month after the accident, the total number of visits to a doctor among
people injured in dry road-surface conditions is very predominant
(p=.001), and of the same magnitude as that of all other injured people
taken together. After one month, those injured on wet roads need on
average more visits to a doctor, but the difference in the total number of
visits to a doctor (p=.001) remains about the same for people injured in the
two types of surface conditions.

Visits to a physiotherapist or a nurse. Figures 6.71 and 6.72 illustrate the
average and total numbers of visits to a physiotherapist or to a nurse for
traffic victims injured in different road-surface conditions (see Table E6.38
in Appendix E).
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Figure6.71 Cumulative average numbers of visitsto a physiotherapist
or a nurse on four selected occasions after the traffic
accident, distributed over different road-surface conditions,
data (N=2,915) from five hospitals, 1991/92
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Within six months after the accident, the average numbers of visits to a
physiotherapist or a nurse are not statistically significantly different anong
people injured in various road-surface conditions. In alonger perspective,
the average number of treatments increases more people injure on wet
roads than among those injured on other surfaces. Two years and later after
the accident, visits to a physiotherapist or a nurse are more frequent (p=.1-
.01) among victims injured on wet surfaces than among those injured
under other circumstances.
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Figure6.72 Total number of visits to a physiotherapist or a nurse on
four selected occasions after the traffic accident, distributed
over different road-surface conditions; data (N=2,915) from
five hospitals, 1991/92

Within the first six months after the accident, the total number of visitsto a
physiotherapist or a nurseis higher (p=.01 -.001) for victimsinjured in dry
road-surface conditions and of about the same magnitude as al visits paid
by people injured in wet, icy/snowy or unknown road-surface conditions
taken together. However, within more than three years, additional visits to
a physiotherapist or a nurse decrease among casualties on dry roads, as the
proportion of young road users is high, and they recover faster than other
victims.

Sick leave. The follow-ups of the sick leave are presented in Figures 6.73
and 6.74 (see Table E6.39 in Appendix E).
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Figure6.73 Cumulative average length of sick leave [in working days]
on five selected occasions after the traffic accident,
distributed over different road-surface conditions; data
(N=2,915) from five hospitals, 1991/92

Within one month, the average period of sick leave is longer (p=.05) for
people injured on icy/snowy roads than for those injured in other surface
conditions, which is partly due to a higher proportion of injuriesin the age-
group between 25 and 64 years. However, after one month the average
length of sick leave among victims injured under known surface conditions
israther similar. After one month, people injured in unknown road-surface
conditions have shorter (p=.2 -.05) average sick leave periods than those
injured in known surface conditions. A high proportion of elderly retired
victims may contribute to this.
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Figure6.74 Total length of sick leave [in working days| among all
people injured on five selected occasions after the traffic
accident, distributed over different road-surface conditions,
data (N=2,915) fromfive hospitals, 1991/92

Irrespective of the time perspective, the total length of sick leave for
victimsinjured on dry roads is about half of that for all casualties (p=.001).
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In the long-term perspective, injured motorists account for between 50 %
and 60 % of the total sick leave in dry road-surface conditions.

6.5.2  Consequences as perceived by the individuals

Health loss. Five occasions have been sdected from the health loss
evaluation and are presented in Figures 6.75 and 6.76, (see Table E6.40 in
Appendix E).
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Figure6.75 Cumulative average health loss[lost days] on five selected
occasions after the traffic accident, distributed over
different road-surface conditions; data (N=2,915) fromfive
hospitals, 1991/92

In both the short-term and long-term perspectives, the average health loss
is estimated as more severe (p=.001-.01) among casualties injured in wet
road-surface conditions than among those injured in dry ones. When
people injured on dry roads are compared to those injured on icy/snowy
roads, the differences between the average health losses experienced
increase (p=.01-.001) over time. The average health loss of motorists is
greater than that of all other injured victims. The average hedth loss
among pedestrians injured on dry, wet or icy/snowy road conditions is
greater mainly in a short-term perspective.
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Figure6.76 Total health loss[lost days] on five selected occasions after
the traffic accident, distributed over different road-surface
conditions; data (N=2,915) from five hospitals, 1991/92

The victims injured in dry road-surface conditions experience a steadily
increasing (p=.001) total health loss compared to those injured in other
types of road-surface conditions. However, in the long-term perspective
the fatalities on dry roads accrue a health loss corresponding to about 55 %
of the total health loss for people injured in this type of road-surface
condition. The contribution to the total health loss from people injured in
unknown road-surface conditions is about 10 %, which motivates finding
the road-surface information for these injured people.
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Summary of the influence of road-surface conditions on average injury

severity in different time perspectives
Denominations: dry = green, wet = blue, ice/snow = red

I. Immediately after the accident (five standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,
hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital
stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L
=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one
indicator for each subgroup of the traffic-engineering factor presented here were divided by
the average mean of that indicator

The immediate average injury severity does not differ very obviously
between casualties on dry and wet roads. Within one month, the average
severity for people injured on wet roads is higher than for those injured on
dry roads when measured by most indicators. In a long-term perspective,
the average severity remains greater among traffic victims on wet roads.

134



Chapter 6

The influence of road-surface conditions on the proportions of the totals of different

indicators in different time perspectives
Denominations: dry = green, wet = blue, ice/snow = red

I. Immediately after the accident (seven standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all
injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |
[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a
doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all
health care costs calculated here.

Immediately after the accident, victims injured in dry road-surface
conditions seem to completely dominate the traffic safety problem
independently of the indicator chosen. Their traffic safety problems as
defined by indicators from the police data are especially severe. In all long-
term perspectives, people injured on dry roads are still the main traffic
safety problem.
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6.6 Light conditions
6.6.1  Consequences for society

Number and severity of injured. Traffic victims injured under different light
conditions and registered in the police data set and in the hospital data set,
are presented in Figure 6.77 (see Table E6.41 in Appendix E).
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Figure6.77 Proportions of injured people distributed over different light
conditions, police data [P], (N=1,722) and hospital data
[H], (N=2,915) from five hospital admittance areas,
1991/92

Most victims are injured during daylight and in darkness. The proportions
of people injured in those light conditions are constantly lower in the
hospital data set than in the police data set. The proportions of victims
injured at dawn or dusk are comparatively low, while the proportion of
casualties injured in unknown light conditions in the hospital data set is
rather high, or close to 12 %. The number of cases where information
about the light conditions at the accident siteis missing is nearly 350.

The digtribution of injury severity over different light conditions in the
police datais presented in Figure 6.78 (see Table E6.42 in Appendix E).
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Figure6.78 Injury severity distributed over different light conditions,
police data (N=1,722) from five hospital admittance areas,
1991/92

The main part of the traffic safety problem, due to light conditions is
presented by the victims injured during daylight, or about 60 % of both the
fatalities and the severely injured people. However, the injury severity
among the casualties injured during darkness is more pronounced than
among those injured during daylight (p=.02).

The digtribution of injury severity over different light conditions in the
hospital datais presented in Figure 6.79 (see Table E6.42 in Appendix E).
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Abbreviations: D=dead, In-p=in-patient care, Out-p=out-patient care
Figure6.79 Received care distributed over different light conditions,
data (N=2,914) from five hospitals, 1991/92

The proportion of in-patients is about the same among the casaulties

irrespective of light conditions, i.e. around 25 %. The proportion of in-
patients among peopleinjured in daylight is about 55 %.
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In Figures 6.80 and 6.81 the average injury severity and sum of the ISS of
al people injured, including the diseased, are distributed over different
light conditions (see Table E6.43 in Appendix E).
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Figure6.80 Average Injury Severity Score (1SS) distributed over
different light conditions, data (N=2,909, including the
deceased) from five hospitals, 1991/92

Traffic victims injured in daylight, at dawn or dusk, and in darkness,
receive on average a similarly severe injury. However, those injured in
unknown light conditions sustain less severe injuries (p=.1-.001) than the
others, which might cause some bias.
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Figure6.81  Sumof Injury Severity Score (1SS) distributed over different
light conditions, data (N=2,909, including the deceased)
from five hospitals, 1991/92

Thetotal injury severity, in ISS, among victims injured in daylight is more
than twice (p=.001) that among people injured in darkness. The total injury
severity among people injured in unknown light conditions is of about the
same magnitude as for those injured at dawn or dusk, which motivates
gaining more knowledge about injuries in these circumstances.
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The proportion of people injured in unknown light conditions, about 12 %,
sometimes justifies comments on this group even further on.

Hospital stay. In Figures 6.82 and 6.83 the average and total lengths of
hospital stay are displayed for people injured in different light conditions
(see Table E6.44 in Appendix E).
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Figure6.82 Cumulative average length of hospital stay [days] on five
selected occasions after the traffic accident, distributed over
different light conditions; data (N=2,915) fromfive
hospitals, 1991/92

Irrespective of the time perspective applied, the average length of hospital
stay shows no statistically significant difference when victims injured in
darkness are compared to those injured in daylight. Also concerning all
other comparisons between other light conditions there are no statistically
significant differences.

16000

my2-y3,5

I T @Ayly2
7210000 - ///// Oméy1l

M m1-m6

| ] O -ml
0 ‘ ‘ (I

Day light Daw n/dusk Darkness Unknown

Light conditions

Figure6.83 Total length of hospital stay [days] on five selected
occasions after the traffic accident distributed over different
light conditions, data (N=2,915) from five hospitals,
1991/92
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Within the first month after the accident, the total length of hospital stay
for victims injured in daylight is about twice (p=.001) as that of people
injured in darkness. In a long-term perspective, i.e. up to more than three
years, the total hospital stay among people injured in the daytime increases
further (p=.01 -.001) as compared to those injured in darkness. Irrespective
of the time perspective, the total hospital stay among victims injured in
unknown light conditions is not statistically significantly lower than that
among those injured at dawn or dusk.

Visits to a doctor. Figures 6.84 and 6.85 illustrate the average and total
number of visits to a doctor for people injured in different light conditions
(see Table E6.45 in appendix E).
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Figure6.84 Cumulative average visits to a doctor on five selected
occasions after the traffic accident distributed over different
light conditions, data (N=2,915) from five hospitals,
1991/92

Within one month, the average number of visits to a doctor among the
traffic victims is rather similar, irrespective of the light conditions at the
accident site. In along-term perspective of up to more than three years, the
average number of visits to a doctor is lower (p=.2 -.05) among people
injured in daylight than in darkness. Irrespective of the time perspective
applied, the average number of visits to a doctor is higher (p=.2 -.05)
among casualtiesinjured at dawn or dusk than in daylight.
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Figure6.85 Total number of visits to a doctor on five selected occasions
after the traffic accident distributed over different light
conditions, data (N=2,915) from five hospitals, 1991/92

Irrespective of the time perspective applied, the total number of visitsto a
doctor among victims injured in daylight is the largest (p=.001), and of
about the same magnitude as for al other injured people taken together.
The relations between visits to a doctor for people injured at dawn/dusk, in
darkness and in daylight respectively are amost constantly 1:2:4.

Visits to a physiotherapist or a nurse. Figures 6.86 and 6.87 present the
average and total numbers of visits to a physiotherapist or to a nurse for
people injured in different light conditions (see Table E6.46 in Appendix
E).
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Figure6.86  Cumulative average visitsto a physiotherapist or a hurse
on four selected occasions after the traffic accident
distributed over different light conditions; data (N=2,915)
from five hospitals, 1991/92
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Irrespective of the time perspective adopted, the average numbers of visits
to a physiotherapist or a nurse are rather similar for people injured in
different light conditions.
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Figure6.87 Total visitsto a physiotherapist or a nurse on four selected
occasions after the traffic accident, distributed over
different light conditions, data (N=2,915) from five
hospitals, 1991/92

Bath in the short-term and long-term perspectives, the total number of
visits to a physiotherapist or a nurse is higher (p=.001) for traffic victims
injured in daylight, and of about the same magnitude as the total number of
visits for al victims injured in other light conditions. In the longer
perspective of two years and more, the number of visits to a
physiotherapist or a nurse among those injured at dawn or dusk diminishes
over time as opposed to those injured in darkness, whose need for
treatment increases over time. The total number of visits to a
physiotherapist or a nurse among people injured in unknown light
conditionsis of the same magnitude as for those injured at dawn or dusk.

Sick leave. The follow-ups of the sick leave are presented in Figures 6.88

and 6.89 and include al five occasions selected (see Table E6.47 in
Appendix E).

142



Chapter 6

18 my2-y35
g 101 yly2
g 141 ////////
E_ 1(2) / / O mé-y1
% 8 m m1-m6
P .-
S 4 IIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 24

0

Day light Daw n/dusk Darkness Unknown
Light conditions

Figure6.88 Cumulative average length of sick leave [in working days]
on five selected occasions after the traffic accident,
distributed over different light conditions; data (N=2,915)
from five hospitals, 1991/92

Within one month, the average period of sick leave is shorter (p=.1) among
traffic victims injured in daylight than among those injured at dawn or
dusk. In along-term perspective, up until within one year, the average sick
leave period islonger (p=.2 -.1) for people injured at dawn or dusk than for
those injured in daylight. In longer time perspectives, the average sick
leave is about equally long for victims injured in known light conditions.
After one month, those injured in unknown light conditions have an
average sick leave (p=.05-.2) that is shorter than for those injured at dawn
or dusk. A high proportion of elderly victims injured may serve to explain
this.
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Figure6.89 Total length of sick leave [in working days] on five selected
occasions after the traffic accident distributed over different
light conditions; data (N=2,915) from five hospitals,
1991/92

Within one month, the total length of sick leave is greater (p=.001) for
victims in daylight than for those injured in other light conditions. In a

143



Chapter 6

long-term perspective, the total length of sick leave among people injured
in daylight increases steadily as compared to those injured in other light
conditions. Injured motorists account for between 50 % and 60 % of the
total length of these sick-leave periods.

6.6.2  Consequences as perceived by the individuals

Health loss. Five occasions from the health-loss evaluation have been
selected and are presented in Figures 6.90 and 6.91 (see Table E6.48 in
Appendix E).
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Figure6.90 Cumulative average health loss [lost days] on five selected
occasions after the traffic accident distributed over different
light condition;, data (N=2,915) from five hospitals,
1991/92

Within one month, the average health loss is greater among traffic victims
injured in darkness (p=.05) than among those injured in daylight and at
dawn or dusk. In along-term perspective, the average health loss perceived
by people injured in darkness is greater (p=.001) than among those injured
at dawn or dusk, and increases from about 50 % to close to 90 % more.
Especially in along-term perspective, the contribution made by motorists
to the average hedlth loss is greater than that of all other categories of
injured victims combined.
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Figure6.91 Total health loss[lost days] on five selected occasions after
the traffic accident, distributed over different light
conditions; data (N=2,915) fromfive hospitals, 1991/92

Victims injured in daylight experience a steadily increasing total health
loss (p=.001) compared to those injured in other light conditions. In the
long-term perspective, victims killed in daylight accumulate a health loss
corresponding to about 45 % of the total health loss for people injured in
these light conditions. The contribution to total hedth loss from traffic
victims injured in unknown light conditions is of about the same
magnitude as from those injured at dawn or dusk, and is consequently not
negligible.
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Summary of the influence of light conditions on average injury severity in

different time perspectives
Denominations: dry = green, wet = blue, ice/snow = red

I. Immediately after the accident (five standardized indicators)
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IV. Three years and five months after the accident (six standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,
hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital
stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L
=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one
indicator for each subgroup of the traffic-engineering factor presented here were divided by
the average mean of that indicator

The immediate average injury severity seems to be highest among people
injured in darkness. However, in a long-term perspective the differences in
the average severity for different light conditions are not altogether clear.
More than three years after the accident, the average injury severity
among people injured in accidents in darkness seems to be a little higher
than among those injured in daylight.
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The influence of light conditions on the proportions of the totals of different

indicators in different time perspectives
Denominations: dry = green, wet = blue, ice/snow = red

l. Immediately after the accident (seven standardized indicators)
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Immediately after the accident, victims injured in daylight conditions seem
to completely dominate the traffic safety problems independently of the
indicator chosen. In any long-term perspective, people injured in daylight
still constitute the main traffic safety problem.
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7 Potential areas for traffic safety measures
— Four examples
7.1 Samples and procedures for analyses

Chapter 6 focused on describing traffic safety problems and accident
consequences, and how they are distributed over the traffic system. Such
descriptions constitute relevant information for decision-makers,
supporting them in, for example, making fair and efficient allocations of
public funds for traffic safety improvements. They are also relevant for
continuous monitoring and identification of changes in traffic safety
trends.

However, the analysis in Chapter 6 is less suitable for identification of
causal relations between traffic safety consequences (aggregate or
individual ones), and traffic-engineering factors. The main reasons for this
are that the relation between traffic characteristics, traffic engineering and
traffic safety is very complex, and that many variables involved are highly
intercorrelated. One can solve this problem by estimating multivariate
relationships between the relevant variables, thereby allowing for
conclusions about the margina effects of specific variables on the
consequences. Such conclusions are relevant for example, in selecting
efficient traffic safety measures.

In this chapter, another approach is taken to the identification of causa
relationships between accident consequences and traffic-engineering
factors. Here, the analyses are based on disaggregated subsets of data
These dlow for increased comparability so that the problem of
confounding variables may be reduced by fixing the values of such
variables in the subset of data. The combinations selected for the subsets
are presented in Table 7.1.

The following hypotheses are investigated:

\ Different traffic-engineering factors affect injury severity in
different ways.

\ Different traffic-engineering factors affect the distribution of the
total consequencesin different ways.

v The consequences of traffic injuries change depending on when
the follow-up is performed.
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Table 7.1 Selected two-factor comparisons performed on subsets of
data on traffic injuries from five hospitals, 1991/92

Chapter 7.2 Chapter 7.3

Road environment Road environment/
Road Speed road design
users Rural Rural areas Urban

areas Urban areas L 7 areas

P 50
C 70
Mp 90
M 110
MC Unknown
Chapter 7.4 Chapter 7.5

Road environment/ Road environment/
Road type of accidents Road type of accidents
users Rural Urban areas surface Rural Urban areas

areas S Co unpr | Comvy conditions | areas S Co

P Dry
C Wet
Mp Ice/snow
MC Unknown
M

Abbreviations:  P=pedestrians, C=cyclists, Mp=mopedists, MC=motorcyclists, M=motorists,
S=single accidents, Co=Collisions, Co unpr=Collisions with an unprotected road
user, Co mv =Collisions with a motor vehicle, L=Links, J=Junctions

The four examples were selected among traffic safety measures that could
be efficient in areas, which might be of interest in forming safety
strategies, and they concern different road environments, road users, types
of accidents, and/or road-surface conditions. The comparisons in sections
7.2 - 7.4 are performed between different subgroups indicated in grey in
Table 7.1. The influence of the traffic-engineering factors chosen as
measured by the indicators used previously is presented in a similar
manner to that used in the summaries in Chapter 6, i.e. degrees of injury
severity and proportions of the total sum in four time perspectives. More
detailed information is accessible in Appendix E. In the two examples in
sections 7.4 and 7.5, the “unknown” cases represent a proportionately great
share. However, no efforts have been made to analyse the possible bias
caused by this.

7.2 Unprotected v. protected road users in urban areas
7.21 Number and severity of injuries

In the Swedish official statistics (SCB, 1992), a slight majority of traffic
injuries, or 55 %, are reported in urban areas by the police, while the

150




Chapter 7

oppositeis true in the police data set of this study. However, in the hospita
data set people injured in urban areas are in the mgjority, at 61 %, as
compared to 35 % in rura areas; see Figure 6.1. The number of traffic
victims in urban areas is also more than doubled with access to hospital
data (see Table E7.1 in Appendix E), mainly due to a nearly quadruple
number of injured unprotected road users. Hence it is, the number of
casualties, not the expected average injury severity that is the main reason
for comparing the consegquences for unprotected and protected road users
in urban aresas.

The distribution of injury severity, according to an official definition used
by the police is illustrated in Figure 7.1 for the 346 pedestrians, cyclists
and mopedists and 374 motorists in urban areas (see Table E7.2 in
Appendix E).
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P+C+Mp M
Selected road users, urban areas

Abbreviations: D=dead, Se |=severely injured, Sl |=slightly injured

Figure7.1  Injury severity distributed over unprotected (Np. c:vp=346)
and protected (Ny=374) road usersin urban areas; police
data from five hospitals admittance areas, 1991/92

While the proportions of fatalities are similar in these two categories of
road users, the unprotected victims are severely injured in urban areas
much more frequently than the motorists, 35 % and 15 % respectively. The
main reason is the high share of bicyclists and pedestrians injured in
collisons according to the officia definition of a person injured in road
traffic.

In the hospital data set consisting of 1,304 pedestrians, cyclists and
mopedists and 382 motorists, injury severity can be presented in terms of
care received in connection with initia injuries, asin Figure 7.2 (see Table
E7.2in Appendix E).
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Selected road users, urban areas

Abbreviations: D=dead, In-p=in-patient care, Out-p=out-patient care

Figure7.2  Received caredistributed over unprotected (Np:c+mp=1,304)
and protected (Ny=382) road usersin urban areas; data
from five hospitals, 1991/92

Here the proportion of fatalities is lower for pedestrians, cyclists and
mopedists than for motorists. The total share of in-patientsis higher among
the unprotected road users than among the motorists. The total number of
in-patients among the unprotected victims is rather close to that of all
motoristsinjured in urban areas.

7.2.2  Average injury consequences

The influence on the average injury severity of two categories of road
usersin urban areas is described in terms of selected indicators in four time
perspectives. More information about consequences related to intervening
time periods and to other road usersisto be found in Tables E7.3 -E7.8 in
Appendix E. Table E7.9 illustrates the results from the t-tests performed
among the selected categories of road users.

The comparisons are presented in standardized averages of the respective
indicatorsin Figure 7.3.
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Denominations: Pedestrians, cyclists and mopedists = green, motorists = red
I. Immediately after the accident (five standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,
hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital
stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L
=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one
indicator for each subgroup of the traffic-engineering factor presented here were divided by
the average mean of that indicator

Figure7.3  Averageinjury consequences in different time per spectives
measured by selected indicators among unprotected
(P+C+Mp) and protected (M) road usersin urban areas,
data from five hospitals, 1991/92

Immediately after the accident, the pedestrians, cyclists and mopedists as a

group are, on average, more affected by the traffic injuries in urban areas
than the motorists.
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However, within one month the motorists in urban areas are, on average,
somewhat more affected by the consequences of their traffic injuries than
the pedestrians, cyclists and mopedists, in spite of their dighter average
initial injuries.

With a prolonged follow-up time of six months after the accident, nearly
al the indicators used display, on average, increasing consequences for
motorists as compared to unprotected road users in urban areas.

Within more than three years, the effects of motorists in urban areas on the
indicators seem, on average, mainly to result in longer periods of treatment
(especially visits to a physiotherapist and/or sick leave) and more health
loss than for unprotected road users. Nearly all motorists that suffer from
these long-term problems, mostly women, have been diagnosed with
whiplash.

7.2.3  Total injury consequences

The differences between the selected categories of road users in urban
areas are studied with regard to the total consequences of traffic injuriesin
four time perspectives. More information about consequences related to
intervening time periods and other road users is to be found in Tables
E7.3-E7.8 in Appendix E. In Table E7.10 illustrates the results from the t-
tests performed among the selected road users.

The comparisons are presented in terms of proportions of the total number

or sum of the indicators in Figure 7.4. Motorcyclists, other road users and
unknown road users are treated as missing data in these analyses.
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Denominations: Pedestrians, cyclists and mopedists = green, motorists = red
I. Immediately after the accident (seven standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all

injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |

[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a

doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all

health care costs calculated here.

Figure7.4  Proportions of the total injury consequence in different time
per spective measured by selected indicators among
unprotected (P+C+ Mp) and protected (M) road usersin

urban areas, data from five hospitals, 1991/92

Immediately after the accident, the indicators D [P], All 1 [P], D [H]
indicate that the consequences are rather similar for the unprotected road
users and the motorists in urban areas. The other indicators reveal a greater
traffic safety problem among the unprotected road users.
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Within one month, the unprotected road users dominate the picture of
traffic safety problems in urban areas irrespective of the indicators used for
the measurement.

Within six months after the accident, the unprotected road users till
dominate the picture of traffic safety problems in urban areas irrespective
of the indicators used for the measurement.

Within more than three years, the selected indicators offer a more
heterogeneous and complicated picture of the traffic safety problems in
urban areas when unprotected road users are compared with motorists. The
problem seems most profound for the unprotected road users in urban
areas when the indicators “length of hospital stay”, “number of visits to a
doctors’, and “health loss’ are used, while the indicators of “visits to a
physiotherapist/nurse” and “sick leave” result in the opposite conclusions.

However, traffic safety problems in urban areas are still most serious for
the unprotected road users.
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7.3 Motorists in different speed-limit zones on links in rural

areas
7.3.1  Number and severity of injuries

According to the official statistics of Sweden (SCB, 1992) motorists
represent a majority about 75 % of the injured road users. They aso
account for about 90 % of traffic injuries in the rural areas. In generd, the
injured motorists in the police data set used in this study amount to about
the same proportions as in the officia statistics, while the corresponding
proportion of motorists is much lesser in the hospital data set, or 38 % (see
Figure 6.16). The motorists are, however, in mgority, about 70 %, in rura
areas irrespective of the data sets used.

This analysis is restricted to motorists on links in two-lane roads.
M otorways were excluded, partly because the speed limit on the motorway
network involved was reduced to 90 km/h for environmental reasons
during this study. Data about the speed limits are exclusively collected
from the police-reported traffic accidents. The information is complete for
nearly all injured motorists reported by the police. However, due to the
method of collecting data chosen, the coverage of speed limits in the
hospital data set is only about 65 %, or 332 jointly registered among the
traffic victims. Most motorists are injured where a speed limit of 90 km/h
applies. Since very few motoristsin rural areas are injured on links at

50 km/h, they have been excluded from the further anayses. Further
information about traffic victims injured where the speed limit is 50 km/h
and where speed limit is unknown is only found in Appendix E.

The distribution of injury severity according to the official definition is
illustrated in Figure 7.5 for 526 people injured in selected speed-limit
zones in rurd areas. Three casualties in zones where the speed limits are
unknown have been excluded from the figure below.
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Abbreviations: D=dead, Se |=severely injured, Sl |=slightly injured
Figure7.5 Injury severity distributed over motoristsinjured on links at
selected speed limitsin rural areas; police data (N=526)
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The proportions of fatalities increase from 4 % to 15%, when speed limits
increase from 70 km/h to 110 km/h. Similarly, the proportions of dightly
injured motorists decrease with increasing speed limits. The speed limit
chosen has a statistically significant impact (see Table E7.19 in Appendix
E) on injury severity of injured motorists on linksin rural areas.

In the hospital data set, the care received 499 injured motorists in
connection with their initial injuries is presented in Figure 7.6. Hospital-
registered casualties in zones with unknown speed limits are in-patients to
alower extent than those injured in areas of known speed limits. The high
proportion of out-patients, i.e. about 85 %, can probably be explained by
the on average lower ISS among victims injured in zones with unknown
speed limits (see Table E7.12 in Appendix E).

80 |D
60 T m In-p
O Out-p

e &

70 90 110 Unknow n
Injured motorists in selected speed limits,

rural areas

Abbreviations: D=dead, In-p=in-patient care, Out-p=out-patient care

Figure7.6  Received care distributed over motoristsinjured on links at
selected speed limitsinrural area; data (N=499) fromfive
hospitals, 1991/92

The proportions of fatalities increase with increasing speed limits. At a
speed limit of 110 knVh, the proportions are about four times those at

70 km/h, or 19 to 4 %. The proportions of in-patients are high and very
similar, or around 38 %, irrespective of speed limits. These results indicate
the possihility of a higher proportion of out-patients among motorists
injured on links in rural areas when the speed limit is lowered.

7.3.2  Average injury consequences

The influence exerted by the speed limits on links in rural areas on the
average injury severity suffered by motorists is described in the context of
selected indicators in four time perspectives in Figure 7.7. More
information about the consequences related to intervening time periods and
to other speed limitsisto befound in Tables E7.13 — E7.18 in Appendix E.
In Table E7.19 the results from the t-tests performed on the selected speed
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limits are illustrated. The comparisons are presented in Figure 7.7 in terms
of standardized averages of the respective indicators.

Denominations: Injured motorists in 70 km/h = green, in 90 km/h = blue, in 110 km/h = red
l. Immediately after the accident (five standardized indicators)
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Definition: A standardized indicator implies that the calculated average means of one

indicator for each subgroup of the traffic-engineering factor presented here were divided by

the average mean of that indicator

Figure7.7  Averageinjury consequences in different time perspectives
measured by selected indicators among motorists injured on
links at three selected speed limitsin rural areas; data from

five hospitals, 1991/92

Immediately after the accident, motorists on linksin rural areasin
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110 km/h zones are more affected by traffic injuries than motorists injured
in the other speed-limit zones.

Within one month, motorists on links in rural areas are, on average, more
affected by their initial traffic injuries in the highest speed-limit zones only
when the consequences are measured in health | oss.

In a prolonged follow-up time up to six months after the accident,
motorists on links in rural areas display, on average, an increased health
loss with increasing speed limits, while the consequences measured in
terms of visits to a doctor or a physiotherapist/nurse and sick leave, on
average, decrease for the injured motorists as the speed limits increase.

Within more than three years after the accident, the periods of hospital stay
and hedlth loss among the motorists injured in rura areas increase with
increasing speed limits. The indicators “visits to a doctor or a
physiotherapist/nurse” or “length of sick leave” show the reverse results.
One conclusion can be that, in spite of some motorists being very seriously
injured at 110 km/h, the prognoses on recovery are better for most of them,
if they survived the first month after the accident. The results also indicate
the need to provide a larger data set for future research into the impacts of
speed on traffic-injury consequences.

7.3.2  Total injury consequences

The motorists injured in selected speed-limit zones on links in rural areas
have also been studied with regard to the total consequences due to traffic
injuries in four time perspectives. More information about consequences
related to intervening time periods and to other speed limitsis to be found
in Tables E7.13- E7.18 in Appendix E. In Table E7.20 the results from the
t-tests performed on the selected speed limits areillustrated.

The comparisons are presented as proportions of the total number or sum

of the indicators in Figure 7.8. The group of traffic victims injured in
speed- limit zones of 50 km/h is treated as missing data.
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Denominations: Injured motorists in 70 km/h = green, in 90 km/h = blue, in 110 km/h = red
I. Immediately after the accident (seven standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all
injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |
[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a
doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all
health care costs calculated here.
Figure7.8  Proportions of the total consequence in different time
per spectives, measured by selected indicators among
motoristsinjured on links in three selected speed limitsin

rural areas; data from five hospitals, 1991/92

Immediately after the accident, all indicators point out the consequences as
being most serious among motorists injured on links in rural areas in the
speed-limit zones of 90 km/h.

Within one month, the five selected indicators still indicate that the main

traffic safety problem for motorists on links in rural areas is in the speed
[imit zone of 90 km/h.
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Within six months after the accident, the motorists injured in the 90 km/h
speed-limit zone dominate the picture of traffic safety problems as
measured by nearly all indicators. However, the motoristsinjured in

70 km/h speed-limit zones pay amost as many visits to a
physiotherapist/nurse.

Within more than three years, the indicators selected create a rather
homogeneous picture of the traffic safety problems for motorists on links
in rural areas as primarily located to the 90 km/h speed-limit zones. The
problems seem to be most serious for motorists when measured by the
indicators “hospital stay”, “visits to a physiotherapist/nurse” and “health
loss’.

The traffic safety problems of motorists on links are focused on the speed-
limit zones of 90 km/h, irrespective of the time perspective applied.
However, as a relatively large group of casualties injured in unknown
speed-limit zones with an average lower injury-severity score are excluded
from this anaysis, further research is recommended.
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7.4 Cyclists in single accidents and collisions in urban areas
7.41  Number and severity of injuries

According to official statistics of Sweden (SCB, 1992), cyclists only
represent about 10 % of all traffic casualties reported by the police, while
their share of all peopleinjured in urban areasis about twice as high. In the
police data set used in this study, the cyclistsinjured account for about

15 %, and in the hospital data set nearly 40 % (Figure 6.16). The cyclists
represent just above half of the 1,773 hospital-registered casualties in
urban areas. Most of the injured cyclists receive their injuries in single
accidents, i.e. no collisions. With regard to cyclists injured in collisions,
the share of collisions with motor vehicles is about the same as the share of
collisions with other unprotected road users, i.e. pedestrians, other cyclists
and mopedists. As for the selected variables “road environment”, “type of
accident” and “counter-part” the hospital data set has a good coverage, or
about 95 % or more.

The number of cyclists injured in urban areas increases from 214 in the
police data to 909 in the hospital data, mainly due to a heavy increase of
victims registered in single accidents. In the police data set, most cyclists
in urban areas, about 70 %, are injured in collisions with motor vehicles,
while the opposite is true in the hospital data set, where about 65 % are
injured in single accidents. There is a striking shift of the focus of the
safety problem. It isimportant to notice that the hospital-registered cyclists
injured in collisions with pedestrians, cyclists or mopedists are more than
four times those reported by the police, although they represent about the
same proportion.

The distribution of injury severity among 212 cyclists in urban areas

injured in selected types of accidents according to official definition is
illustrated in Figure 7.9.
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Figure7.9  Injury severity distributed over cyclistsinjured at selected
types of accidentsin urban area; police data (N=212) from
five hospital admittance areas, 1991/92

There were two reported fatalities among cyclistsin urban areas— onein a
single accident and one in a collision with a motor vehicle. The
proportions of severely injured cyclists increase from about 25 % among
those injured in collisions with unprotected road users to 40 % among
those injured in collisions with motor vehicles. The counterpart in a
collision has a statistically significant impact on the injury severity
suffered by the cyclistsinjured in urban areas.

The cyclists injured in unknown types of accidents show similar
proportions of received care as those injured in single accidents or in
collisons with unprotected road users, which may indicate an
overrepresentation of these in the unknown types of accidents. Further
information about people injured in accidents of the unknown type or in
collisions with other vehicles may only be found in Appendix E.
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Figure7.10 Received care distributed over cyclistsinjured in selected
types of accidentsin urban areas; data (N=909) from five
hospitals, 1991/92

The proportion of in-patients among cyclists injured in collisons with
motor vehicles is close to 30 % and 20 % among cyclists injured in other
types of accidents. The somewhat higher proportion among the former
category can probably be explained by there on average higher ISS (see
Table E7.23in Appendix E).

7.4.2  Average injury consequences

The influence on the average injury severity of the cyclists according to
the type of accidents in urban areas is described in the context of selected
indicators in four time perspectives. More information about consequences
related to intervening time periods and to other types of accidents is to be
found in Tables E7.23 - E7.28 in appendix E. In Table E7.29 the results
from the t-tests performed on the selected types of accidents are illustrated.
The comparisons are presented in standardized averages of the respective
indicatorsin Figure 7.11.
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Denominations: Injured in single accidents = green, in collisions with unprotected road users
= blue, in collisions with motor vehicles = red
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,
hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital
stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L
=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one
indicator for each subgroup of the traffic-engineering factor presented here were divided by
the average mean of that indicator

Figure7.11 Average injury consequences among injured cyclistsin three
types of accidentsin urban areasin different time
per spectives, measured by selected indicators; data from
five hogpitals, 1991/92

Both immediately after the accident and within one month after the
accident, the cyclists involved in collisions with motor vehicles in urban
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areas suffer, on average, the most severe consequences, according to
nearly all of the nineindicators selected.

Within six months after the accident, the cyclistsinjured in accidents with
motor vehicles in urban areas experience more severe consequences of
their injuries than those injured in the other two types of accidents, as
measured by the selected indicators.

In the long-term perspective of more than three years after the accident, all
indicators show an increased injury severity for cyclists in collisions with
motor vehicles in urban areas. The differences between this group of
injured and those injured in other types of accidents are most pronounced
for “hospital stay” and “sick leave’, and “hedth loss’. One additional
conclusion is that the consequences for cyclists involved in single
accidents are on a par with those for cyclists involved in collisions with
unprotected road users. This is the case in spite of the fact that single
accidents occur more often in mixed traffic areas, whereas collisions with
other unprotected road users occur mainly in separated areas.

7.4.3 Total injury consequences

The differences among cyclists injured in the three selected types of
accidents in urban areas are also studied with regard to the tota
consequences due to traffic injuries in four time perspectives and are
presented in Figure 7.12. More information about consequences related to
intervening time periods and to other types of accidents is to be found in
Tables E7.23 - E7.28 in appendix E. The comparisons are presented as
proportions of the total number or sum of the indicators. The group of
cyclistsinjured in collisions with “others’ istreated as missing data.
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Denominations: Injured in single accidents = green, in collisions with unprotected road
users = blue, in collisions with motor vehicles = red

. Immediately after the accident (seven standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all
injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |
[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a
doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all
health care costs calculated here.

Figure7.12 Proportions of the total consequences among cyclists
injured in three types of accidentsin urban areasin
different time per spectives, measured by selected indicators,
data from five hospitals, 1991/92

Immediately after the accident, injuries in collisions with motor vehicles
are defined as the primary traffic safety problem for cyclists in urban areas
according to the police data source. However, the indicators “total number
of in-patients’, “total number of hospita-registered casualties’ and the
ISS, al emphasize the injuriesin single accidentsinstead.
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Within the one-month perspective, all indicators emphasize that the main
traffic safety problem of cyclistsin urban areasis single accidents.

Within six months after the accident, the cyclists injured in single
accidents dominate the picture of traffic safety problems for cyclists in
urban areas as measured in terms of the indicators “visits to a doctor”,
“visits to a physiotherapist/nurse”, “sick leave”, and “hedth loss’.
However, measured in total length of hospital stay and total costs of health
care, the cyclists injured in collisions with motor vehicle have greater
problems.

In the long-term perspective of more than three years after the accident, the
traffic safety problems for cyclists in urban areas are concentrated on
injuries in single accidents, as measured by the indicators “visits to a
doctor”, “visits to a physiotherapist/nurse”, “sick leave’, and “health loss”.
However, in this long-term perspective the victims injured in collisions
with motor vehicles have extended their hospital stay, and hereby also

cause alargeincreasein the total costs of the total health care.

Irrespective of the time perspective applied, single accidents are the main
problem for cyclists injured in urban areas according to most indicators.
However, the few cases where cyclists collide with motor vehiclesresult in
very severeinjuries and cause substantial long-term effects for society.
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7.5 Pedestrians in single accidents in different road-surface

conditions in urban areas
7.5.1  Number and severity of injuries

According to the officia statistics of Sweden (SCB, 1992) pedestrians
account for about 7 % of all casualties reported in traffic. Their share of
the injured victims is somewhat higher in urban areas, or about 11 %.
However, these victims involved in road traffic accidents do not include
pedestrians injured in single accidents, which what this chapter deals with,
i.e. apublic health approach was adopted.

Of the 1,773 traffic victims registered in urban areas in this hospital data
set, pedestrians represent just above 15 %. Those injured in single
accidents are in a majority among pedestrians injured in urban areas,
representing more than 70 %. Regarding the selected variables “road
environment”, “type of road user” and “type of accident” the hospital data
set has good coverage, i.e. about 98 % or more, while the knowledge
available about the road-surface conditions at the accident site of
pedestrians injured in single accidents is more limited, or just 65 %.

Figure 7.13 shows the 201 hospital-registered pedestrians involved in
single accidents in urban areas. Note that only hospital data are presented,
asthis category of injured victimsis only accessiblein this data set.
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Figure7.13 Pedestriansinjured in single accidentsin urban areas,
distributed over road-surface conditions; data (N=201)
from five hospitals, 1991/92

More than half of the pedestrians injured under known road conditions
have fallen on dippery surfaces. Taking the total time of ice or snow on al
road surfaces during one year into account, this share is extensive. About
half of these casualties are registered at Umea hospital, where the winter
season is longer than in the middle or the south of Sweden. About 65 % of
the injuries in unknown road-surface conditions occur during the period of
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November to March, which may indicate a high share of injuries on
dlippery surfacesfor this category aswell.
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Abbreviations: D=dead, In-p=in-patient care, Out-p=out-patient care

Figure7.14 Received care distributed over pedestriansinjured in single
accidents under different road-surface conditionsin urban
areas, data (N=201) from five hospitals, 1991/92

There are no fatalities among the pedestrians injured in single accidents
and registered in urban areas. The proportion of in-patients among
pedestrians injured on dlippery surfaces is just above 30 % compared to
about 10 % among those injured in other types of road-surface conditions.
This difference in hospital treatment is statistically significant. Note that
since the proportion of out-patients among people injured in unknown road
conditionsis high, this probably causes a slight bias.

Further information about the victims injured in other or unknown road-
surface conditions may be found in Tables E7.33-E7.38 in appendix E.

7.5.2  Average injury consequences

The influence on the average injury severity exerted by pedestrians
involved in single accidents in urban areas under different road-surface
conditions is described in the context of selected indicators in four time
perspectives. More information about consequences related to intervening
time periods and to other road-surface conditions is to be found in Tables
E7.33 - E7.38 in Appendix E. In Table E7.39 the results from the t-tests
performed on the selected road-surface conditions are illustrated.

The comparisons are presented in standardized averages of the respective
indicatorsin Figure 7.15.
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Denominations: Injured in dry road conditions = green, in wet road conditions = blue, in icy
and snowy road conditions = red

I. Immediately after the accident (five standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; D [H]=dead,

hospital data; In-p [H]=in-patient care, hospital data; ISS=Injury Severity Score, H S= hospital

stay, V D= visits to a doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L

=Health loss, All HC=all health care costs calculated here.

Definition: A standardized indicator implies that the calculated average means of one

indicator for each subgroup of the traffic-engineering factor presented here were divided by

the average mean of that indicator

Figure7.15 Average injury consegquencesin different time perspectives
among pedestrians injured in single accidents in three types
of road-surface conditions in urban areas, measured by

selected indicator; data from five hospitals, 1991/92

Immediately after the accident, the pedestrians injured in single accidents
on slippery road surfaces in urban areas are, on average, more affected by
the consequences of their injuries than those injured on the other road
surfaces.
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Within one month, the pedestrians injured in single accidents in icy and
snowy conditions in urban areas experience, on average, the most severe
injury consequences as measured by the indicators “length of hospital
stay” and “sick leave”.

Within six months after the accident, pedestrians injured in single
accidentsin icy and snowy road conditions in urban areas experience more
severe consequences of their injuries than those injured in dry road
conditions as measured in terms of “hospital stay”, “visits to a doctor”,
“sick leave” and “all health care costs’.

When the period following up the consequence is prolonged to beyond six
months for pedestrians, this not seem to yield much additional information,
which indicates a relatively low severity of the long-term injury
conseguences for pedestrians in single accidents.

7.5.3  Total injury conseguences

The differences among pedestrians injured in single accidents in selected
road-surface conditions in urban areas are studied with regard to the tota
consequences due to traffic injuries in four time perspectives. More
information about consequences related to intervening time periods and to
other road-surface conditions is to be found in Tables E7.33-E7.38 in
Appendix E.

The comparisons are presented as proportions of the total number or sum

of the indicators in Figure 7.16. The group of traffic victims injured in
other road-surface conditions istreated as missing data.
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Denominations: Injured in dry road conditions = green, in wet road conditions = blue, in icy
and snowy road conditions = red
I. Immediately after the accident (seven standardized indicators)
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1. Six months after the accident (six standardized indicators)
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IV. Three years and five months after the accident (six standardized indicators)
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Abbreviations: D [P]=dead, police data; Se | [P]=severely injured, police data; All | [P]=all
injured, police data; D [H]=dead, hospital data; In-p [H]=in-patient care, hospital data; All |
[H]=all injured, hospital data; ISS=Injury Severity Score, H S= hospital stay, V D= visits to a
doctor, V PN=visits to a physiotherapist/nurse, SL= sick leave, H L=Health loss, All HC=all
health care costs calculated here.

Figure7.16 Proportions of the total consequences among pedestrians
injured in single accidentsin three types of road-surface
conditionsin urban areas, measured by selected indicators
in different time perspectives; data from five hospitals,
1991/92

Immediately after the accident, al indicators point out the conseguences
for pedestrians injured in single accidents serious in icy and snowy road
conditions in urban areas as the most serious ones. However, the effects
from the indicators are somewhat different.
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Within one month, all indicators emphasize icy and snowy road conditions
as the main public-health problem for pedestrians injured in single
accidentsin urban aress.

Even in the long-term perspective from six months to more than three

years, the indicators selected all highlight icy and snowy road conditions
as the main problem for pedestrians injured in single accidents.
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8 Choosing indicators to predict long-term
consequences of traffic injuries

Hitherto the indicators selected have been used to describe the injury
severity of the traffic victims and to illustrate how different road and
traffic factors influence the picture of traffic safety problems. In this
chapter, however, the indicators are used to obtain a basis for a discussion
about how a suffered injury severity and an actua traffic safety problem
best can be predicted by, preferably, one indicator arrived at in a short-
term perspective. The target indicators are derived from the follow-up
study performed more than three years after the accident, here defined as
“long-term effects’.

In this chapter the following hypotheses will be investigated:

v The consequences of traffic injuries change depending on when the
follow-up is performed.

v Certain immediate as well as short-term indicators can be used as
predictors of more long-term consequences.

8.1 Technique
8.11 Applications

The recommended indicator should preferably be useful for forecasting the
most severely injured subgroup as well as pinpointing the main targets for
traffic safety measures. The technique is applied on the two categories:

e Injury severity; expressed in standardized mean to make it
possible to compare similarities or differences
e Extent of the traffic injury problem; expressed in % of totals

8.1.2 Target indicators

The target indicators are needed to optimaly describe the total
conseguences for society and for individuals. The longest time perspective
of three years and five months after the accident, i.e. the total follow-up
period of all injured registered at five hospitals has been applied in order to
give an understanding of the long-term consequences. At the same time the
workload has to be minimized, which motivates using a few target
indicators only.
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The target indicators selected are defined as follow:

For society
e Combined costs of hospital stay, visits to a doctor and/or a
physiotherapist/nurse and sick leave after three years and five
months.

For individuals
e Headlth loss, i.e. lost days of full heath according to the Rosser
Index after three years and five months.

The target indicator for society (All H C) isbased on al information about
costs for medical care and sick |eave available. The prices used to calculate
these costs are presented in Table 3.2 in Section 3.1.9.

The suffering of individuals is expressed in terms of the combined loss of
health, according to the Rosser Index (H L), based on the variables of
“functional disability”, “pain” and “distress’. More details about this
health index are found in Section 3.1.7.

8.1.3 Procedure

The choice of the most appropriate indicators is based on their ability with
regard to size and direction to correspond to the two target indicators
selected.

Thefollowing procedure is used to obtain a basis for the choice of ‘best’ or
‘most appropriate’ indicator/s:

1. Select targets for the comparison, i.e. the category with the largest
values of each of the two target indicators for injury severity and
% of total sum respectively.

2. Cdculatefiveintervalsfor the qualitative scale. The scaleintervals
are selected to cover 0.25 units (degree of severity) or 10 units (%
of total sum), which roughly corresponds to about 20 % of the
comparable value.

3. Assess each indicator according to the following ordinal scale:
0 conformity, i.e. compared value within the centre
interval

+, ++ apositive (—) skewness, i.e. compared value is higher
- - anegative (<) skewness, i.e. compared valueis lower.
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4. Consider numbers obtained for ‘0, ‘“+'and ‘— or ‘++ and ‘--'. A
‘0’ indicates a defined correspondence, while ‘+ and ‘-‘indicate
smaller deviations from the selected target indicator. The ‘++' and
‘--‘are larger deviations, and are valued as such in the rough
estimate of best indicator/s.

5. Recommend the “best” indicator according to each target indicator.
The six basic analyses in Chapter 6 primarily contribute to the
recommendation. The four specia analyses in Chapter 7 are only
used to support the given choice made.

An example of the problems for the traffic injured in rural and urban areas
is presented here to clarify the procedure used. Initialy, the group of
traffic victims lacking information about the road environment of the
accident sites is excluded from the sum of all indicators in different time
perspectives. This results in new calculated percentages of al sums which
are presented in Table F8.11 in Appendix F. Only one of the target
indicators, “cost for al medical care and sick leave” (All H C), is
examined in the example below.

1. Selection of the target for the comparison.
Thetarget indicator All H Cislarger in urban areasthan in rural
areas, 55 %. The group “injured in urban areas’ istherefore
selected as the target for the analysis.

2. Cadculation of thefive intervals of the scae.
The value 55 % isthe ‘ centre value' on the scale. Each of the five
intervals on the scale is given awidth of 10 units. The middle
interval, 51-60 %, is distributed around the 55 %-value. The four
other intervals are -40, 41-50, 61-70, and 71- respectively. These
intervals are found below the Table F8.11 in Appendix F.

3. Assessment according to the scale selected.
All indicatorsirrespectively of time perspectives are assessed
according to this scale. The results are presented as symbols
related to direction, --, -, O, +, ++, in Table F8.11 in Appendix F.
The sum of injury severity (ISS) among the injured in urban areas
amounts to 52 % of the total injury severity. Thisindicator showsa
good conformity compared to the target (55 %) e.g. a‘0’. Other
immediate indicatorsi.e. the shares of police reported severely
injured (Sel [P]) and al hospital registered injured (All | [H]) in
urban areas are either lower (45 %<"-') or higher (63 %—'+")
than the target. Also Hospital stay (H S) isfound to be a good
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indicator, constantly ‘O’ irrespectively of time perspectives after
the accident.

4. Anayses of the results
Fourteen of indicators show a good conformity ‘O’ to predict the
relative long-term consequences in urban areas. Five indicators
underestimated somewhat, ‘-, and two rather much, ‘--*, the size
of the long-term consequences measured as costs, while nine
indicators overestimated it. These results are presented in Table
8.9.

The points 1-4 above, all relate to the analysis of the distribution over road
environment originally presented in Section 6.1.The final recommenda-
tions of the best predictor for the target indicator All H C is based on the
capacity of the indicator to forecast this target in the six basic analyses
(primary); see Sections 6.1-6.6, and the four special analyses (secondary);
see Sections 7.2-7.5. The immediate indicators and those accessible within
the first month are the most interesting to use as predictors.

The final outcome of these analyses may of course depend on the exact
definition of the five intervals (point 2 of the procedure). In Appendix G
presents a sensitivity analysisin this respect. The overall conclusion of this
analysisisthat the recommendations in Section 8.3 are largely independent
of choice of limitsfor the five intervals.

8.2 Results
8.2.1 Comparable values (injury severity)

The targets used for the comparisons, i.e. the main standardized means of
injury severity for the road and traffic factors in the six basic analyses, are
presented in Table 8.1. The standardized means for the target indicators
and other selected indicators are shown in Tables F8.1 — F8.6 in Appendix
F. The originad means for all indicators at different time perspectives can
be found in Appendix E.

Table 8.1 Targets, i.e. the standardized means fromthe six basic
analyses, for selecting an indicator to forecast average
injury severity consequences

Road and traffic engineering factors
Target indicators | Road Road user Type of Road Road Light
environment accident design conditions conditions
All H C,y35 R=1.24 M=1.36 Co=1.43 J1.33 W=1.77 DI=1.09
HL,y35 R=1.65 M=171 Co=1.46 JF1.32 W=1.36 Dn=1.17
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Abbreviations: All H C=cost for al medical care and sick leave, H L=health loss, y35=within an
average time perspective of 3 years and 5 months, R=rural areas, M=motorists,
Co=collisions, J=junctions, W=wet road surfaces, DI=daylight, Dn=darkness

The targets used for the supporting comparisons, i.e. the main standardized
means of injury severity for the road and traffic factors in the four special
analyses, are presented in Table 8.2. The standardized means for the target
indicators and other selected indicators are shown in Tables F8.7 — F8.10
in Appendix F. The original means for al indicators at different time
perspectives can be found in Appendix E.

Table 8.2 Targets, i.e. the standardized means from the four special

analyses, for selecting an indicator for forecasting

average injury severity conseguences

M easuresfor traffic safety improvements

Target Unpr-Pr, M, speed limit zones, C, accidents, P, single accidents,
indicators urban areas linksin rural areas urban areas urban areas
AllHC,y35 Pr=1.33 110 km/h=1.61 Co Pr=3.64 1=1.27
HL,y35 Pr=1.82 110 km/h=2.39 CoPr=2.01 W=153

Abbreviations: All H C=cost for all medical care and sick leave, H L=health loss, Unpr=unprotected
road-users, Pr=protected road-users, M=motorists, C=cyclists, P=pedestrians, Co Pr=collisions with
protected road-users, I=icy/snowy roads, W=wet roads, y35=within an average time perspective of 3
years and 5 months

8.2.2 Review of indicators for assessing injury severity based on
six basic analyses
Table 8.3 The ability to measure average health care costs for traffic
casualties by using standardized means from six basic
analyses for selected indicators. Target indicator = All H C,
y35 (All health costs within three years and five months after
the accident)
Indicators, Indicators, in different time per spectives
Road- and immediately
traffic factors Police Hospital Hospital stay Visitsto a doctor Visitstoa Sick leave Health loss
HYS (VD) physiother apist/nurse| (SL) HL)
“lalelg (VPN)
Lla|e=|2 ml (m6 [yl |y2 |y35 |ml |m6 [yl ([y2 |y35 |[m6 |yl |y2 [y35 |ml [m6 [yl |y2 |y35 |[m1 |m6 |yl [y2
Road environment | 4 | _ ++| ool ol o] o o] o ol + | +
Road users -+ oo o+ | + olo|+fofolf=+
Traffic accident + ololol o 0 0
Road design 0 olo|ofo]f+ oo
Road conditions ol + | ++
Light conditions | .| _ o |lo|ofofo|ofo|ofo|-|-|-|-f-]-|-]-]-]o]joflo|ofjo|lo]o
Abbreviations: All H C=cost for all medical care and sick leave, D=dead, Se |=severely injured,

In-p=inpatient care, ISS=Injury Severity Score, m1=within one month,
m6=within six months, y1=within a year, y2=within two years, y35=within 3

years and 5 months
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Immediately after the accident: The 'ISS and 'In-p' are the best early
indicators to forecast the average cost of health care in a longer time
perspective. However, the reliability is not too good, as correspondence
only occurs for two out of six factors. For four factors, both indicators
constantly underestimate the average cost. For some factors these

underestimations are considerable.

Within one month after the accident: ‘H S, m1’and ‘H L, m1’ display a
rather good correspondence with hedth care costs in a long-term
perspective. They are even somewhat more accurate than ISS. ‘H S, m1’ is
easy to obtain.

Within six months after the accident: ‘HS, m6’ and ‘H L, m6’ are better or
equivalent predictors than those presented within a month. However, the
former is preferable because it has better accuracy and is obtainable more
easily. H S, y1' is the best indicator when it comes to forecasting later
combined average hedth care costs, which is logical. It cannot be
recommended, however, as the intention was to select an early indicator.

“Light conditions’ seems to be the factor where a mgjority of indicators
manage to forecast the long-term average costs with good accuracy, while,
on the other hand, the long-term costs for the factor “road surface

conditions’ are hardest to forecast.

Table 8.4

The ability to measure average health loss for traffic

casualties by using standardized means from six basic
analyses for selected indicators. Target indicator = H L, y35
(Health loss according to the Rosser Index within three
years and five months after the accident)

Indicators, immediately

Indicators, in different time per spectives

Traffic- Police Hospital Hospital stay Visitsto a doctor Visitstoa Sick leave Health loss
engineering HS) (VD) physiotherapist/nur se| (sL) (HL)
factors _ a (VPN)

o|g]o|2|8

ml m6 [yl |y2 |y35 |ml1 |m6 |yl |y2 |y35 |m6 |yl [y2 |y35 |ml |m6 [yl |y2 [y35 ml [m6 |yl |y2

Road environ- 0 | - ll4s] - - 0
ment
Road users T+t - 0 0] 0 0
Type of accident + olo|ofo 0 oo
Road design 0 olofo|o]+ oflofo
Road conditions + 0| + | ++ | ++ | ++ 0 0 0 0 + 0 0 0
Light conditions | o | o |+ [o|ofo|o|o|-|-|-]o|loflofof-|-|-]ofo|-|-|-]-Jo]of|o]o

Abbreviations: H L=health loss as defined by the Rosser Index, D=dead, Se |=severely injured,

In-p=inpatient care, ISS=Injury Severity Score, m1=within one month,

m6=within six months, y1=within ayear, y2=within two years, y35=within 3
years and 5 months

Immediately after the accident: ‘1SS’ is till the best indicator immediately
accessible in order to forecast average health loss in a longer time
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perspective. However, the reliability is low, as the indicator amost
constantly underestimates the health loss.

Within one month after the accident: ‘H S, m1' displays a rather good
correspondence to long-term health loss. One objection could be its
tendency to underestimate the health loss.

Within six months after the accident: ‘H S, m6' indicates later average
health loss well. One objection might be that ‘H S, m1'is obtainable
earlier.

“Light conditions’ still seems to be the factor where a mgjority of
indicators manage to forecast the long-term average health loss with good
accuracy, while the health loss for the factor “road environment” seems
hardest to forecast in alonger perspective.

8.2.3 Review of indicators for assessing injury severity based on
four special analyses
Table 8.5 The ability to measure average health care costs for traffic

casualties by using standardized means from four special
analyses for selected indicators. Target indicator = AllH C
y35 (All health costs within three and five months after the

accident)
Indicators, immediately Indicators, in different time per spectives
Traffic- Police Hospital Hospital stay Visitsto a doctor Visitstoa Sick leave Health loss
f”g'”ee"”g HS) (VD) physiotherapist/nur se| (SL) (HL)
actors o lBcltad (V PN)
“|ml |m6 |yl |y2 |y35 |m1 |m6 [yl |y2 |y35 |m6 |yl [y2 |y35 |ml [m6 |yl |y2 |[y35 |ml [m6 |yl |y2
P+C+Mp-M, SO 1 I 0 + + | ++ | ++ 0 + + [++ |+ O 0 + | 4+
urban
M, speed, rural o+ | ] - |+ O | ++ | ++ | ++ | - B R R
C, acc, urban 4 | | | - -

P,rc, s urban

++| -

0

0

0

0

+

+

+

+

+

All' H C=cost for al medical care and sick leave, D=dead, Se |=severely injured,
In-p=inpatient care, ISS=Injury Severity Score, m1=within one month,
m6=within six months, y1=within ayear, y2=within two years, y35=within 3
years and 5 months

Abbreviations:

Immediately after the accident: None of the immediate indicators are realy
good at forecasting the average health care costs on amore detailed level.

Within one month after the accident: ‘H S, m1’ and ‘H L, m1’ are the two
indicators best at forecasting the long-term average health care costs,
among the early accessible indicators. In spite of some rather large
underestimations, ‘H S, m1’ isto be preferred asit is easier to access.
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Within six months after the accident: ‘H S, m6’ is the indicator that is best
at forecasting the long-term average health care costs among the indicators
accessible somewnhat later.

‘H S shows a good ability to forecast average hedth care costs for
pedestrians injured in single accidents in urban areas distributed over
different road conditions. However, no indicators can be used for
forecasting the long-term costs among cyclists in urban areas injured in
different types of accidents.

Table 8.6 The ability to measure average health loss for traffic
casualties by using standardized means from four special
analyses for selected indicators. Target indicator = H L y35
(Health loss according to the Rosser Index within three
years and five months after the accident)

Indicators, immediately Indicators, in different time per spectives

Traffic- Police Hospital Hospital stay Visitsto a doctor Viststoa Sick leave Health loss
?"g'”ee”"g HS (VD) physiother apist/nur se| (SL) (HL)
actors olgdoltdg (V PN)

T ml [m6 |yl [y2 |y35 |Im1 [m6 |yl |y2 |[y35 m6 |yl |y2 |y35 |ml [m6 |yl [y2 [y35 ml |m6 [yl [y2
P+C+Mp-M, S (PR (R I (R B R R . [ I . - - - 0 +=+ || - - - + | ++ | - - 0
urban
M, speed, rural O | —-|f++|-|=-]-]+]0 ol o
C, acc, urban e e I i = | - - - - 0 - - - - 0 0 + ++ | -- - -
P,rc, s urban R (R (S 1 I e iy [ G [ R - - 0| - - FEE R R R e

Abbreviations: H L=health loss as defined by the Rosser Index, D=dead, Se |=severely injured,

In-p=inpatient care, ISS=Injury Severity Score, m1=within one month,
m6=within six months, yl=within a year, y2=within two years, y35=within 3
years and 5 months

Immediately after the accident: Nearly all indicators immediately
accessible strongly either underestimate or overestimate the average health
lossin alonger perspective.

Within one month after the accident: No indicator has the ability to
forecast any future health loss.

Within six months after the accident: ‘V PN’, m6’, but also ‘SL, m6', are
rather good at forecasting the average health loss in a longer perspective,
in spite of some underestimations.

The indicators selected here are, with a few exceptions, not good at
forecasting long-term average health loss with good accuracy.

8.24 Comparable values (extent of the traffic safety problem)

The targets used for the comparisons of the tota traffic safety problems
according to six road and traffic factors are presented in Table 8.7. The
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percentages of sums for the target indicators and the other indicators are
shown in Tables F8.11 — F8.16 in Appendix F, while the original sums for
al indicators estimated at different time perspectives can be found in
Appendix E.

Table 8.7 Targets for selecting an indicator to forecast the

distribution of the total consequences of traffic injuries

from the six basic analyses

Traffic engineering factors

Target Road Road users | Typeof Road Road Light
indicators environment accident design conditions conditions
AllHC,y35 U=55 M=56 Co=63 L=52 D=49 DI=64
HL,y35 R=59 M=69 Co=64 L=54 D=60 DI=63

All H C=cost for al medical care and sick leave, H L=health loss, y35=within an
average time perspective of 3 years and 5 months, U=urban areas, R=rural areas,
M=motorists, Co=collisions, L=links, D=dry road surfaces, DI=daylight

Abbreviations:

The targets used for the comparisons of the total traffic safety problems
according to four special analyses are presented in Table 8.8. The
percentages of sums for the target indicators and the other indicators are
shown in tables F8.17 — F8.20 in Appendix F, while the original sums for
al indicators estimated at different time perspectives can be found in
Appendix E.
Table 8.8 Targets for selecting an indicator to forecast the
distribution of the total consequences of traffic injuries
from the four special analyses

Traffic safety measures
Target indicators Unpr-Pr, M, speed limit zones, C, accidents, P, single accidents,
urban areas linksin rural areas urban areas urban areas
AllH C,y35 Unpr=70 90 km/h=60 Co Pr=64 1=76
HL,y35 Unpr=59 90 km/h=56 SPr=564 1=55

Abbreviations: All H C=cost for all medical care and sick leave, H L=hesalth loss, Unpr=unprotected
road-users, Pr=protected road-users, Co Pr=collisions with protected road-users,
I=icy/snowy roads, y35=within an average time perspective of 3 years and 5months

185



Chapter 8

8.25 Review of indicators for assessing the extent of traffic safety
problems based on six basic analyses

Table 8.9 The ability to measure total health care costs for traffic
casualties by using standardized sums from six basic
analyses for selected indicators. Target indicator = AllH C
y35 (All health costs within three years and five months after
the accident)

Indicators, immediately Indicators, in different time per spectives
Tra_fflc- . Police Hospital Hospital stay Visitsto a doctor Visitstoa Sick leave Health loss
engineering HS) (VD) physiotherapist/ (SL) (HL)
factors T = = a nurse (V PN)
o |8kJoleR42

ml|m6|yl|y2|y35[ml|m6|yl|y2|y35[m6|yl|y2|y35||ml|{m6|yl|y2|y35 |ml|{m6|yl| y2
Road environ- Jol+lolololololof«|+|«|+|+[+]0ololofolo|l+]|+]0ofo]-
ment
Road users ++ |+ [ | - 0 o|o0|+ + -|lolofof+fof|O]|+|+
Typeofaccident | + | O |+ [+ ||| -f-lo]oOo]JoO|]Of-|~-|~-|~|-|~-]|-]- -1 -1-lo]-]-]0]o0
Road design ++|+|[O0ff+|O|JO|JO)fO|JOfOjO]JO}Of[OfO|O|O|O]|- - 0 ofojo|jO|OjfjOfO|O]| O
Road conditions || ++ | + [ + [[++| + |+ |+ + ] 0O | O| - [+ |+ |+ |+ |+ +]+]O]OfO|+|+|+|O|+|+]+]+
Light conditions || 0 |o|Offo|-[ofoOf - - 0|0 ]| +(O0]- - - - - - - - - -|0]JO0|lOfOflO|O]| O

Abbreviations: All H C=cost for all medical care and sick leave, D=dead, Se |=severely injured,

All I=all injured, In-p=inpatient care, ISS=Injury Severity Score, m1=within one
month, m6=within six months, yl=within ayear, y2=within two years,
y35=within 3 years and 5 months

Immediately after the accident: ‘ISS and ‘In-p’ are the immediately
accessible indicators that are best at forecasting the costs of health care for
total traffic problems in a long time perspective. The reliability can be
considered good for the *ISS’, and rather satisfactory for ‘In-p’. The latter
can also be said about the hospital indicator *All I'.

Within one month after the accident: Most indicators are rather good at
forecasting the health care costs at an early stage. ‘H L, ml’ is the very
best one, but ‘H S, m1' is preferable due to its easy obtainability.

Within six months after the accident: ‘H S, m6’ is a rather good indicator
of long-term costs

“Road design” seems to be the factor where a majority of indicators
manage to forecast the long-term total costs with good accuracy, while, on
the other hand, the long-term costs for different “types of traffic accidents’
are the hardest one to forecast.
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Table 8.10

The ability to measure total health loss for traffic casualties
by using standardized sums from six basic analyses for
selected indicators. Target indicator = H L y35 (Health loss

according to the Rosser index within three years and five

months after the accident)

Indicators, immediately Indicators, in different time per spectives
Traffic- Police Hospital Hospital stay Visitsto a doctor Visitstoa Sick leave Health loss
engineering HS (VD) physiotherapist/ (SL) (HL)
factors 3 E TE |9 nurse (V PN)
o |BRJo|lsk4?

ml|{m6|yl|y2|y35 |ml|{m6|yl |y2|y35 (m6|yl|y2|y35|ml|{m6|yl|y2|y35|ml|{m6|yl| y2
Road environ- w00+ L - o
ment
Road users + O+ |+]- EEN SR R 0| o0 ofl-|-1-1o
Typeofaccident || + [0 |+ ||+ |--[-]|]--]0]O0O|O]| O [ - - -l =-1-1-]lo]-|-1lo0o]o
Road design +|[o0|of+]oflo|lofo|lo]ojo|of-|of[o]oO]O - oloJojoJojJofo]o]o
Road conditions | + (0| O +|0|O0|O0J O] - - - -fo0f0]J0O0f0O]| O 0] - -lofof- - 0|0]|O 0
Light conditions || o |o[ofo|o|o|of-|-Jojojofo|-|-|-]-]-]-|lo|]-|J-]J]ololoJofJofo|fo]oO

Abbreviations: H L= health loss as defined by the Rosser Index, D=dead, Se |=severely injured,

All I1=all injured, In-p=inpatient care, |SS=Injury Severity Score, m1=within one
month, m6=within six months, y1=within ayear, y2=within two years,
y35=within 3 years and 5 months

Immediately after the accident: Theimmediately accessible indicator * Se
I’ is outstandingly at forecasting the total health lossin along-term
perspective. Although the police do not report all severely injured victims,
and their assessment of a severe injury is not objective, the data actually
collected corresponds well with the total health loss. The police-reported
indicator ‘All I' is also more suitable for the purpose of forecasting the
total health loss than the ‘ISS'. Nevertheless, the reliability of the‘ISS is
good.

Within one month after the accident; ‘'SL, m1’, butalso‘H S, m1’ and
‘V D, ml’, all display agood capacity to forecast the total health loss.

Within six months after the accident: Theindicator ‘H L, m6’ shows a
good conformity, andsodo‘SL, m6 and ‘H S, m6’. However, neither
‘HL,m6 nor‘SL, m6 are easy to obtain regularly.

“Road design” seems to be the factor where a mgjority of indicators
manage to forecast the long-term average health loss with good accuracy,
while, on the other hand, the health lossin alonger perspective seems
hardest to forecast for the factor “road environment”.
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8.2.6 Review of indicators for assessing the extent of traffic safety
problems based on four special analyses

Table8.11 Theahility to measure total health care costs for traffic
casualties by using standardized sums from four special
analyses for selected indicators. Target indicator = AllH C
y35 (All health costs within three years and five months after
the accident)

Indicators, immediately Indicators, in different time per spectives

Traffic- Police Hospital Hospital stay Visitsto a doctor Visitstoa Sick leave Health loss
engineering HS) (VD) physiotherapist/ (SL) (HL)
factors @ L ? L 9 nurse (V PN)

e S = = [m[me]ya]y2]yss|mi]me|ya]y2]yss[me]yr|y2[ yas [mi[me|ys|yz2[yss|mi[me]y1] y2
P+C+Mp-M, o f=|+|+]|+]+|+]+|+]+]+]0o]o]o|ofo|l-|-]~]o]o oo -] -
urban
M, speed, rural olof-Jofo| - -Jol[-JoJol-[-T-1T-1-1-[-Tolofolo|l-]-]o o o
C, acc, urban +| 0 O + | + | ++] - - | -

P,rc, s urban

0 0|0]0]| O 0] oO0OfojoO0|O]|OfO

All H C=cost for all medical care and sick leave, D=dead, Se I=severely injured, All
I=all injured, In-p=inpatient care, |SS=Injury Severity Score, m1=within one month,
m6=within six months, yl=within ayear, y2=within two years, y35=within 3 years
and 5 months

Abbreviations:

Immediately after the accident Among the immediate indicators, the
hospital-related ‘ In-p’ is best at forecasting the health care costsin alonger
perspective, while ‘1SS and ‘All I’ can be considered as satisfactory.

Within one month after the accident: ‘SL, ml’ isavery good indicator for
forecasting the total health care costs in a longer perspective. ‘H L, ml’
can also be considered satisfactory.

Within six months after the accident: ‘H S, m6' is the best indicator of all
at forecasting the long-term health care codts, but is accessed alittle late.

‘HS and ‘S L’ show a good ability to forecast hedth care costs for
pedestrians injured in single accidents in urban areas due to road
conditions. However, there are few indicators that can be used for
forecasting the long-term costs among cyclists in urban areas injured in
different types of accidents.
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Table 8.12 The ability to measure total health loss for traffic casualties
by using standardized sums from four special analyses for
selected indicators. Target indicator = H L y35 (Health loss
according to the Rosser Index within three years and five
months after the accident)

Indicators, immediately Indicators, in different time per spectives

Traffic- Police Hospital Hospital stay Visitsto a doctor Viststoa Sick leave Health loss
engineering HS (V D) physiotherapist/ (SL) (HL)
factors = 2k |4 nurse (V PN)

e <= = [m][me yl|y2 |y35ml|{m6|yl|y2 |y35(|m6|yl|y2| y35|ml|{m6|yl|y2|y35]ml|{m6|yl| y2
P+C+Mp-M, o I I I I o o I S T I o (R I + + (0|0 - + |+ |0 + |+ | + 0
urban
M, speed, rural ojoffofojojoffofOo]jJOfO]|]+|O|O0O|O0O]|O]O -10]0 0 o|jo0|JOfOfOfOf[O]|O0O]| O
C, acc, urban O f-|-fo|+|+|+]f-|~-|-]-|-/+]+[+|+|+]0O0f|O0O]fO 0 +|10|0fO0 +|10|0f|O
P,rc, s urban O |+ |+ |+ ||| O+ ]|+ ]|+ S I I I I 0 I I B I | I B0 0

Abbreviations: H L= health loss as defined by the Rosser Index, D=dead, Se |=severely injured,

All I1=all injured, In-p=inpatient care, |SS=Injury Severity Score, m1=within one
month, m6=within six months, y1=within a year, y2=within two years,
y35=within 3 years and 5 months

Immediately after the accident: "All I' and ‘ISS, collected from the
hospital data, are the best indicators immediately accessible after the
accident when it comes to forecasting health loss in a longer time
perspective. However, the reliability is not too good.

Within one month after the accident: 'V D, m1’ and‘SL, m1’, but also
‘H S, ml’, are able to forecast health lossin alonger perspective.

Within six months after the accident: ‘H L, m6 or ‘'SL, m6 areindicators
good at forecasting later health loss. This implies a decision earlier than
three years when the long-term individua consequences can be
established.

Note, that most indicators manage well to forecast the long-term health
loss for motoristsinjured in rural areas in different speed limit zones.

8.3 Recommendations

In the reviews, some indicators have been commented upon as possible
predictors for forecasting injury severity or the total of traffic safety
problems. Among the immediate indicators are 'ISS' and 'In-p', as well as,
‘H S, m1’, which is avail able somewhat | ater.

The most attractive alternative in term of workload and economy is to be
able to recommend one indicator that can be measured with satisfactory
reliability and that can be easily collected soon after the traffic accident.
As that does not seem possible, 'ISS and 'H S, m1' are both proposed as
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predictors. The 'ISS' has proved to be the most consistent immediate
indicator throughout the review of the total traffic safety problems, while
the 'H S, ml' is useful in forecasting the average injury severity and the
total traffic safety problems for society aswell asfor individuals.

There are however, a number of issues concerning the validity of these
recommendations. The following are some of these:

the consequences of using the same strategy for choosing the
interval widths of the special analyses as of the basic ones, since
different sizes of data samples indicate a lower accuracy in the
special analyses and thus call for wider intervals; such attempts
could be worthwhile, since the special analyses gave results
surprisingly different from those of main analyses.

the effect of a follow-up period of about three years; information
acquired in a later follow-up from two out of five hospitas
indicates that most injured people with long-term consequences at
the three-year and five-month follow-ups are till affected by their
traffic injuries 8-9 years after the accident. This indicates that the
choice of three years would be appropriate.

the difficulty of achieving conformity for the selected target
indicators in both the analyses of injury severity (m,) and the tota
problem (n*m,) is probably caused by a large and quite skewed
variability for the mean severity.
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9 Conclusions
9.1 Contributions to science

This thesis has focused on the consequences of injuries due to traffic
accidents and on the influence of different traffic-engineering factors on
these injuries. The thesis is based on a main data set of traffic victims
registered as killed, inpatients and outpatients in hospitals. The
consequences are described over time and distributed over indicators
representing the aspects of both society and individuals. The study reveals
that most consequences occur during the first six months after the accident.
After that, mostly a small but important group of victims are still suffering
from their injuries and contribute considerably to the total accident
consequences.

Such indicators, as hospital stay and sick leave have a high explanatory
potential for the consequences, as each constitutes great parts of the
defined total consequences for society. The consequences of traffic injuries
are described, as well as their impact on both society and individuals. Such
a distinction ought to be preserved, as the results indicate that there are
complicated relations between these two aspects. When the consequences
for society and individuas are examined, quite large differences are
sometimes revealed.

By estimating the average health loss (in days) for the fatally injured, the
inpatients and the outpatients, and describing the consequences in different
time perspectives enable us to understand the impact of the traffic victims
who have not recovered better than before. The results have to be seen in
the perspective that full knowledge is obtained about the extent of the dead
in traffic, while the knowledge about the severely and dlightly injured
casualties is based on estimations of their populations. However, the
results indicate that the consequences among the severely injured may be
somewhat underestimated and the consequences among the dightly injured
somewhat overestimated compared with the results from earlier studies
based on expert opinions from professionals, e.g. physicians and medical
students, and not on those of the traffic victims themselves. The
explanations of these differences can probably be related to the combined
effect of, on the one hand, the fact that a too limited sample of severely
injured people participated in the first health inquiry compared to a fairly
good representation of the long-term effects of the dlightly injured, and to
the construction of the health index and the weights used (also based on
views from professionals) on the other.
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The study showed that pain, distress and the impact on daily life are very
subjective issues and therefore hard to categorize, but they must still be
included in order to strengthen the validity of the method applied.

In the study the influence of different traffic-engineering factors on the
injuries and on the picture of the traffic safety problems was examined. In
the perspective of six months, the main burden imposed on both society
and individuals is caused by injuries in collisions, on links, in dry road
surface conditions, and in daylight conditions. The victims injured in rura
and urban areas impose a rather similar burden on society and individuals,
while health loss is most pronounced among motorists and costs of care
among unprotected road users. In the perspective of more than three years,
the differences between the societal and individual approaches are more
obvious. The greater impact on health loss of the fatally injured in traffic
may result in aredistribution of the problems towards those injured in rura
areas, motorists and dry road conditions. More pronounced problems for
society are found among the injured in urban areas, among unprotected
road users and in non-dry road conditions.

Early retirement pensions and the influence of the traffic injuries on life
expectancy were both excluded from the indicator sick leave for the
purpose of simplifying the data collection process. This may contribute to
some bias and to a reduction of the correlation between health loss and
sick leave. In further studies such delimitations should be avoided.

A rather accurate picture of the traffic safety problems has been
established on a comprehensive level, using the two accessible sources. In
a short-term perspective, the effects of different traffic and road
engineering factors on the average severity of injuries are now better
understood than before.

One objective of the thesis was to identify indicators, which can be
estimated for injuries in the short-term and which can be used in predicting
the long-term consequences of the injuries. Some short-term indicators,
‘ISS and ‘length of hospital stay within one month after the accident’
gave promising results which however, have insufficient reliability. With
the support of information about traffic-engineering factors, the indicators
ISS and hospital stay can predict with reasonable accuracy the long-term
consequences of traffic injuries on an aggregate level. These two indicators
are better adapted to predicting the total consequences than the average
consequences. Also, their capacity seems to be directed more towards
predicting the consequences for society than the individual ones.

The injury data reported by the police are valuable as a supplement to the
hospital data, as information about people fatally injured in traffic can
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never be fully obtained by hospital data alone. Despite the rarity of the
fatalities, they are essential for the characterization of the total traffic
safety problem according to the results of this thesis. The police reported
injury data was also shown to be valuable in predicting the long-term
health losses, by performing better than e.g. the ISS.

A hedlth index, here the Rosser Index, is used for the first time on alarger
scale for estimating health loss as a consequence of a traffic injury. The
experiences from using the Rosser Index were promising and its use in this
way should be pursued.

9.2 Possibilities for generalization

The main data set was based on traffic casualties from five hospitals in
different geographical regions of Sweden. The casualties from the southern
region dominate, as about half of the registered cases were collected here.
The differences observed between the proportions of fatally injured,
severely and dightly injured victims as registered by the five hospitas
could partly be explained by the properties of the admittance areas of the
hospitals. The admittance areas of the various hospitals differed with
regard to the distribution of the standard of the road network, the road
users and also the climate that directly influenced the road surface and
light conditions. The hospital-registered victims were injured in areas with
a population of amost 0.6 million people, or about 7 % of that in the
whole of Sweden. We found that the overal distribution of the
consequences, i.e. people killed, severely and slightly injured in the police-
reported data corresponds rather well to that in Sweden in 1991. Neither is
the deviation concerning the observed factors too obvious. Hence, the
estimated consequences for the casualties registered at hospitals can only
be used on a national level with some reservation. However, with access to
hospital data only, the total traffic safety problem cannot be fully
described. A large number of fatalities are not brought to hospitals at all.
The mgjority of the slightly injured victims are treated at public or private
medical care centers, and consequently do not appear in the hospital data
either.

The aspects mentioned above limit the possibilities to fully apply the
results on other regions or municipalities. Regions and municipalities with
access to police-reported data only as a basis for ther traffic safety work
can, however, utilise the conclusions from this thesis. Their traffic safety
work is very likely to underestimate the importance of urban areas,
unprotected road users in single accidents and in icy/snowy road
conditions, and motoristsin high speed-limit zonesin rural areas.
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However, the on-going implementation of STRADA (Swedish Traffic
Accident Data Acquisition, i.e. the new Swedish accident injury
registration system from 2003) can be used to verify any divergence in the
distributions of studied variables. If the differences are small, the results
could probably be used in estimating the consequences for society and
individuals even today. The changes in injury severity due to improved
passive safety-protection equipment and to hospital care strategies during
the years after the data for this study were collected may affect the
usability of the results of this thesis to some extent.

9.3 Implications for implementation

The Zero Vision strongly emphasizes the responsibility for eliminating the
risk of death and chronic health impairment in traffic. The importance of
having a better understanding and a deeper knowledge becomes obvious
when the goals are to be achieved. The fatdlities in traffic are defined and
relatively easy to form an opinion of, athough during later years the
number of deaths in traffic due to illness, about 10 %, has given rise to
debate. In this research, the Rosser Index showed that the fatalities are the
largest contributor to the total health loss for individuals in the long-term
perspective. With a definition of a “severely injured” casualty as an
inpatient, and a “dlightly injured” one as an outpatient, the long-term
individual consequences of the severely and slightly injured victims seem
astonishingly similar. The conclusons must be that chronic health
impairment due to traffic accidents can be caused by relatively dight initial
injuries, and also that a lack of coverage of the critically injured among
the inpatients can influence the proportions of the long-term total health
loss between severely and dightly injured casualties.

One immediately accessible indicator, i.e. the number of “severely
injured” as classified by the police, is outstanding in forecasting the total
health loss in a long-term perspective. This finding is, at first sight, both
contradictory and perverse, since efforts had been made to find more
objective indicators. Although the police do not report al severely injuries
and athough their assessments of what is a “severe injury” are not
objective, the data actually collected offer a good picture of the health loss
for individuas. The conclusion for the moment must be to support the
police force in maintaining their present standard when collecting data on
casualtiesin traffic and evaluating injury severity.

It is important that the hospital section of the STRADA system can utilize
the ISS and data on hospital care for predicting more long-term
consequences. To improve the quality of STRADA, the inpatient register
formed by the National Board of Health and Welfare also ought to deliver
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data about the length of the hospital stay. The forensic medicine reports
attached to the Average Statement should also contribute the confirmed
diagnoses about the deceased. The improved knowledge about the
conseguences presented here and the increased knowledge of the extent
and the distribution of the injuries available in the STRADA system could
be used in salecting the optimal measures to reduce traffic safety problems
on adetailed level in the future.

9.4 What could have been done differently?

The question is legitimate, as a self-evaluation can contribute to improving
future research and development. The project was given a multi-
disciplinary approach with researchers from civil engineering, economics
and medicine participating, all of them answering more or less for their
own field of expertise. Consequently most of the following proposals
concern the data collection and analyses, which were and are my
responsibility and constitute my major interest.

One important challengeisto reach al traffic victims and motivate them to
participate in the trauma registration when they contact the emergency
room to receive treatment for their injuries. Experience shows that medical
professionalism is not always enough to perform the delicate task of
regquesting patients to supply data about the course of the accident. Both
the registration method and the interview sites ought to be adapted in order
to obtain the initid information about the most severely injured traffic
victims. Co-operation with ambulance personnel has proven valuable and
must be maintained to guarantee a high and consistent quality of
registrations, especially among those severely injured. The registration of
al patients at the hospital extended to the course of the visit to the
Emergency Room, as in the Skane model of the STRADA, is the best
source in order to continuously control the quality of the traffic-injury
register.

Improvements of the road and traffic datainitially collected at hospitals are
vital, since data shortage is noted in the areas e.g. detailed road design,
detailed type of accident, road surface and light conditions, and since the
police-reported data can mainly support information about motorists. This
can be achieved in terms of more practical support to the respondents
when they fill in the questionnaires, as well as fast feed-back when datais
missing. In longitudinal research studies it may also be necessary to oblige
hospitals to deliver data continuoudly, in order to reveal the shortages and
to be able to recommend quicker adjustments in the data collection
procure.
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Following up the medical data was a challenge in itself, as no computer-
based case records existed at the hospital at that time. The patients referred
from the county hospitals caused a heavy workload, which could probably,
have been avoided if there had been medica collaborators at the regional
hospital during the planning phase. The follow-ups among the police-
reported fatalities could have been simplified by an established
collaboration with the forensic medicine experts during the early stages of
the study. Thereby we would not have had to assume the ISS values, and
lack the diagnoses for the fatally injured.

This research project has been characterized by a longitudinal approach
and a management group consisting of researchers with shared
responsibilities. Later experiences indicate the benefit of appointing one
co-ordinator for the study and having this person play an active role during
the whole process, and not only during the planning phase. The
collaborators at the hospitals must also perform the task they have
undertaken and give notice when problems arise that can lead to deviations
from the method agreed upon. United efforts during the planning phase,
the start-up meeting, and telephone and letter exchanges are not aways
enough. A network with the hospital personnel during an on-going study,
i.e. frequent periodical meetings, is absolutely essential for maintaining the
standard of quality.

9.5 Further research and development

This study highlights the following tasks for future research and
devel opment:

v to improve health-loss data by an analysis of the EuroQol Index to
evaluate the validity of the used the Rosser Index used as a tool to
estimate health | oss as the consequence of traffic injuries,

Y to build upon the short-term indicators with prediction potential
now identified in order to find improved and more sensitive
indicators for predicting long-term consequences;

\  to take into account the possibilities offered by the STRADA data,
in order to further develop the short-term indicators;

\  to select some hospitals, in different parts of Sweden, as research
and development centres for traffic injuries;
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\  to set up a board for investigating severely injured traffic victims
in all transport modes, as such an investment could add valuable
knowledge to the existing average statements;

And finally, but probably most importantly,

\  to improve the method used by further evaluating and developing
the indicators selected and their relations to some of the factors
studied here.
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Definitions, concepts and abbreviations

The definitions are based on either SCB (1985) or SIKA (2001).
Used abbreviations have been put in brackets.

Traffic and road engineering expressions

Cyclist (C); arider or apassenger of ahicycle.

Collision; an accident with two or more (motor) vehicles involved, named
after the primary manoeuvre causing the accident; like overtaking (OT),
rear-end (RE), head on (HO), turning in the junction with the vehicles in
the same or opposite directions (TU) or crossing the junction with or
without turning (CR). But also an accident between a motor vehicle and a
pedestrian (MV-P), a cyclist/mopedist (MV-C/Mp) or an animal (MV-A).
Mopedist (Mp;) arider or a passenger of a moped.

Motor-cyclist (MC); arider or a passenger of a motor-cycle.

Motorist (M) or Vehicle occupant (Vo); adriver or a passenger of acar, a
truck or abus.

Motor vehicle (MV); acar, atruck or amotor-cycle.

Pedestrian (P); a person on foot, or using roller skaters etc.

Public place; a road, a street, a foot path, a bicycle path, a bus stop, a
square, a parking place, a platform etc open to public traffic.

Public road (PR); aroad open to public traffic.

Road design; a genera term for the design of a street and a road like a
junction or alink, and a separated area like a foot path, a bicycle path or a
tunnel.

Road environment; a public space used for traffic in either an urban area
or arural area.

Road-user; a pedestrian, a cyclist, a mopedist, a motor-cyclist, a motorist,
etc.

Single accident; either a police reported accident where one motor vehicle
isinvolved (MV(S)) or one vehicleisinvolved (V(S)) or an accident where
apedestrian isinjured when falling on a slippery road or stumbling on bare
ground (S).

Unprotected road-user; a pedestrian, a cyclist, a mopedist or a motor-
cyclist

Urban area; an area where the speed limit is 50 kph or lower due to the
extent of buildings and their influence on traffic conditions or where the
speed limit is higher than 50 kph but the extent of buildings and their
influence on traffic conditions is smilar as above.
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Traffic injured or road traffic accident expressions

Hospital registered traffic injured; a person injured in a public space, by
stumbling, falling (in slippery or non-slippery road surface conditions) or
in a road traffic accident receiving care in the Emergency Room at a
hospital.

Killed in a road traffic accident; a person dead within thirty days due to
injuries acquired in the traffic accident (ECE definition).

Road traffic accident; an accident in a public space with at least one
vehicleinvolved.

Severely injured in a road traffic accident; a person acquiring a fracture,
contusion, laceration, severe cut, concussion, internal injury or any other
injury resulting in in-patient care. The type of injury can be considered an
indirect measure, while the care is a direct measure (ECE definition).
Slightly injured in a road traffic accident; a person receiving other
injuries than those given above.

Traffic injured with non-fatal injuries, a person with injuries, and still
alive thirty days after the traffic accident.

Medical and follow-up expressions

Absence from work; like sick-leave or sick-allowance, stated by the
injured in aquestionnaire. Early retirement is not included in the analyses.

Degree of severity; used to objective grade injuries based on injury scales
and scores, here AIS and ISS. Abbreviated Injury Scale (AlS) is an
internationally established scale to measure the severity of an individua
injury. Five separate criteria, energy dissipation, threat to life, permanent
impairment, treatment period and incidence, were considered when
developing the AIS. The AIS uses the following codes; 1 equals a minor, 2
amoderate, 3 aserious, 4 asevere, 5 acritical and 6 a maximum, virtually
an unsurvivable injury. In order to be coded AlS-6, specific knowledge of
the severity of the injury must be available, not merely knowledge that
death occurred.

To gain an effective tool to measure overall severity either maximum AIS
(MAILS) or Injury Severity Score (ISS) (Baker et a, 1974) is possible to
use for good reliability. The MAIS is the highest single AIS code in a
victim with multiple injuries. The ISS is a mathematically derived code
number adding the squares of the highest AIS codes in each of the three
most severely injured of six body regions. An ISS of 75 is the highest ISS
possible. Injuries coded AlS-6 are automatically assigned as ISS of 75.
The six body regions used in the ISS are: head or neck, face, chest,
abdominal or pelvic contents, extremities or pelvic girdle and external.



Appendix A

Following ISS-intervals are selected for and applied in this study: ISS 1-3
minor injuries, |SS 4-8 moderate injuries, |SS 9- severe injuries.

International Classification of Diseases (ICD8); used for the location of
the injury on the body.

Prospective technique; a technique where trained personnel gather in
advanced selected data using a specially designed questionnaire.

Retrospective technique; a technique using existing data, originally
collected for other purposed (here: adequate treatment for an acquired
injury), inanew context.

Type and quantity of care; either collected by medical personnel using
hospital case records during the medical follow-up, and defined as
treatment at a certain clinic (in days), number of visits to the Emergency
Room or a hospital clinic, or as stated by the injured in a questionnaire,
and defined as length of hospital stay, number of visits to a doctor, a nurse
and/or a physiotherapist.

Type of treatment; “in-patient care” or “out-patient care”. These terms are
often considered equivalent with “severely” and “dlightly” injured as used
by the police for the officid traffic statistics.

Health Indices expressions

EuroQoal; an index to measure quality of life and health. Six dimensions
are used: mobility, self-care, usual activities, socia relations, pain and
anxiety/depression. The dimensions consist of either two or three levels.

Loss of health; measured by three different indices: EuroQol, Rosser and
Thermometer and can be expressed in QALY. QALY; stands for Qudity
Adjusted Life Year and is a year of life with full health. In this study only
the lost days have been estimated.

Rosser; an index to measure quality of life and health. Three dimensions
are used: disahilities, distress and pain. The different dimensions consist of
four to eight levels.

Thermometer; a scae from 0 to 100 ranging from "worst imaginable
health state” to ” best imaginable health state”.
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TableB1.1 Killed and injured in police reported road traffic

accidents, Sweden, 2001, distributed over road users

(SKA, 2001)

Killed Severely Slightly All
injured Injured

Road users No. | % No. % No. % No. %
M otorists 399| 68| 2,724 67| 13,950 76| 17,073 75
Motorcyclists 38 7 298 7 622 3 958 4
M opedists 9 2 213 5 853 5 1,075 5
Cyclists 43 7 431 11 1,734| 10 2,208 10
Pedestrians 87| 15 347 9 1,029 6 1,463 6
Others or unknown 7 1 45 1 84 0 136 1
Total 583| 100| 4,058| 100| 18,272| 100| 22,913| 100

TableB1.2 Killed and injured in police reported road traffic

accidents, Sveden, 2001, distributed over type of accident

(SKA, 2001)

Killed Severely Slightly All
injured injured

Type of accident No. | % No. % No. % No. %
MV (S) 187 32| 1,203] 30| 3997 22| 5387 24
V (S 21 4] 166 4 455 3 642 3
Overtaking (OT) 27 5 115 3 612 3 754 3
Rear-end (RE) 9 2| 274 7| 2917 16| 3200 14
Head on (OH) 138 24 367 9 1,078 6 1,583 7
Turning in the 17 3 336 8 1,787 10 2,140 9
junction (TU)
Crossing (CR) 25 4] 387] 10| 2307 13] 2719] 12
MV - P 81 14 345 9 1,090 6 1,516 7
MV-C/Mp 34 6 447 11 1,894 10 2,375 10
MV — A 16 3 136 3 741 4 893 4
Others 28 5 282 7 1,394 8 1,704 7
Total 583| 100| 4,058| 100| 18,272| 100| 22,913| 100
TableB1.3 Killed and injured in police reported road traffic

accidents, Sweden, 2001, distributed over road

environment (S KA, 2001)

Killed Severely Slightly All
injured injured

Road environment No. | % No. % No. % No. %
Urban areas 180 31| 1,881 46| 19,074 55| 12,135 53
Rural areas 403 69| 2,177 54| 8,198 45| 10,778 47
Total 583| 100| 4,058| 100| 18,272| 100| 22,913| 100
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TableB1.4 Killed and injured in police reported road traffic
accidents, Sweden, 2001, distributed over type of roads
(SKA, 2001)
Killed Severely Slightly All
injured injured
Type of roads No. | % No. % No. % No. %
Motorways 30 5 243 6| 1,610 9| 1,883 8
Undivided motorways 9 2 34 1 89 0 132 1
Other public roads 26| 73| 2,487 61| 9,700( 53[12,613| 55
Streets 92 16| 1,145| 28| 6,271| 34| 7,508 33
Private roads 13 2 60 2 206 1 279 1
Others 13 2 89 2 396 2| 498 2
Total 583| 100| 4,058| 100| 18,272| 100|22,913| 100
Table B1.5 Killed and injured in police reported road traffic
accidents, Sweden, 2001, distributed over speed limits
(SKA, 2001)
Killed Severely Slightly All
injured injured
Speed limits[km/h] | No. | % No. % No. % No. %
110 50 9 225 6 1,075 6 1,350 6
90 203 35 989 24 3,186 17 4,376 19
70 152 26| 1,116 28 4,496 25 5,764 25
50 141 24| 1,449 36 8,043 44 9,633 42
30 7 1 61 1 269 2 337 2
Unknown 30 5 218 5 1,203 7 1,451 6
Tota 583 100| 4,058| 100| 18,272 100| 22,913| 100
Table B1.6 Police reported traffic injured compared to hospital
registered traffic injured, distributed over road users
(Berntman, 1994)
Police Police Hospital
Sweden, 8 municipalities 8 municipalities
1989-1990 two years two years
Road users No. % No. % No. %
Motorists 33,619| 70 1,014 67 435 40
Motorcyclists 2,257 5 90 6 64 6
Mopedists 1,747 4 45 3 45 4
Cyclists 5,735 12 226 15 394 37
Pedestrians 3,976 8 75 5 111 10
Others 370 1 62 4 17 2
Unknown - - 2 0 11 1
Total 47,704 100 1,514 100 1,077 100
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TableB1.7 Injured in road traffic accidents treated in-patients,
Sweden, 1996 respectively 1988-96, distributed over road
users (Larsson, 1999)
1996 1988-96
Road users No. % No. %
Motorists 4,558 37 46,352 38
Motorcyclists 1,043 8 11,257
Mopedists 458 4 5,782
Cyclists 4,458 36 41,668 34
Pedestrians 787 6 9,406
Others or unknown 1,001 8 8,038
Total 12,305 99 122,503 101
Severely injured according to
official statistics® 3,837 43,054

1 (SIKA, 2001)

TableB1.8 Trafficinjured registered at Lund University Hospital
when treated asin-patients or out-patients, 1988-1989,
distributed over road users (Berntman, 1994)
I n-patient Out-patient All
care care
Road users No. % No. % No. %
M otorists 131 44 301 39 432 40
Motorcyclists 28 9 36 5 64 6
Mopedists 11 4 34 4 45 4
Cyclists 84 28 310 40 394 37
Pedestrians 34 11 75 10 109 10
Others 8 3 9 1 17 2
Unknown 5 2 5 1 10 1
Total 301 101 770 100 1,071 100
The dead are excluded
TableB1.9 Trafficinjured registered at Lund University Hospital
when treated as in-patients or out-patients, 1988-1989,
distributed over type of accident (Berntman, 1994)
In-patient care’ Out-patient All
care
Type of accident No. % No. % No. %
Single accidents 133 44 373 48 506 47
Collisions 153 51 369 48 522 49
Unknown 15 5 28 4 43 4
Total 301 100 770 100 1,071 100

The dead are excluded
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TableB1.10  Trafficinjured registered at Lund University Hospital

when treated asin-patients or out-patients, 1988-1989,

distributed over different road design (Berntman, 1994)

I n-patient Out-patient All
care' care

Road design No. % No. % No. %
Junctions 68 23 220 29 288 27
Links 141 47 362 47 503 47
Others 8 3 29 4 37 3
Unknown 84 28 159 21 243 23
Tota 301 100 770 100 1,071 100

The dead are excluded
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Map 1 The five participating hospitals and their admittance areas
(24 municipalities) in Sveden. (Daniel Nilsson, Region
Skane, 2003)
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Forml
TRAFIKSKADEJOURNAL for alla patienter som skadats i trafiken (dvs alla skadade i olyckor
utanfor tomtmark/arbetsplats inkl fotgiingare som ramlar och cyklister som vilter)
: Persondata:
Patient inlagd pd sjukhus DJI D Nej ldor [IIED .
Behandlad pé klinik/er Infird av
Kirurgi [ Ambulans
[ ortopedi O potis
[ Annan linik. Vilken [J Annan transport
Patient kom till akutmottagningen
Klocks
IDli.uni I I I | l I l'-“sl | Skador (markeras i figuren)
Olyckan intriffade
Datum Klockslag
Under resa
[ttt arbetesskola i arbetefunder skoltid —_
[ frain arbetesskola O under fritia |
Yitre omstiindigheter
Ljusf@rhillanden Viiglag
Ol Ljust O torm
O Gryning/skymning = Vitt/fuktigt Inblandad §
D Morkt [ 1sisno El Singelolycka
Olycksplats (ange s detaljerat som mijligt) [ Koltisionsolyeka
Namn och Nr pd gata/vig (gatorjvgar i korsning) i skissen nedan:
Vid olyckan var patienten:
5 Sjiilv: 1 kollision med:
[ Foigingare = Fotgingare
5. O cyxiist med fowbroms [ cyket
¥ | Cyklist utan fotbroms [=] Moped
Markera med x var olyckan har intriffat och ange firdriktning med pil. i O
Korsning Striicka CJ Mopedist Me )
[ Me-orare [ personbil
J L [ Mc-pass [ Laswit
-_ O Bitorare O Buss
O sitpass, tr [ Annat, vad
) r‘ _— [ sitpass, bak
O Buss/spdrvagnspass
O Annat, vad
Olyckan hiinde p&/i
@ i
e oty Dot o gogre | 3t
0 wm"a':’ . O Mm::é"g?s o 1::'?:“ [ §j aktuell [ Barnstol
.plats, tol
O Trottoar, gingbana = n |;ats, X : g (] Ingen [ Bamkudde
Toccygagrs Adnan s, dnge v [ Broddar [ Barnvagnsin-
[ pitbaine sats
Beskriv hur olyckan gick till D Nacksteid D Hjalm
D Me-stall
Tylit av




Appendix C

Formll

INFORMATIONSUNDERLAG
51 Polismyndighet, arbatsenhat, telefon ‘Jigh'uﬁkulycks 52 Polisens diansnummer
A
53 Polismyndighotskod |54 Kemmun [s:rld- Ar min Deg Wi Vaghdliarkod

punkt for
| | | olycksn | | | | | ! | | | | |

56 O {ange gaty ov husar and 1l narrmasie korsning mallan allm vagar)

Namn pd stadsdalkommundedon el dyl

57 Skiss, pd vilken anges gatu- och vignamn, vigbredd, At15| bokatav A rsp B onl avenitt B nedan. Vid inritst fordon fordonsala , I,
“mmm{é“&?ﬁm-hw}mm‘::‘l.asm. mwmwmmmnﬂmm m eid
kmilsanisckningsr .

1_

58 av niktidrhdtlanden m m
B Viég- och Trafik C Viderlek, viglag, belysning
Vg A [Vag B | Tratikanvisningar) | viig A |vag B] 65 ___|e7 I
58 Vagrummer Huvudied 1 1| |rancebyget emesdo 1
E] hwsvudied 2 2 Ej 14 omrbdo 2
50 Hogeta tildina 63 Tratikregiering") Fegn 3| |68 Ljusibrmillanden
‘hastighet Foromvsving 1 regn 4| |Dagsius 1
&1 Vigtyp | Stoppik: 2 Snadfall 5 Mbker 2
Molorvag 1 Véjringsolia 3 66 Viigiag Gryning/skymaing 2
2 ] ] Vagbanan torr 1 Om 68:2 slier 3 fokryssats
Annanalmvag 3 | fumition 1 Vagbanan viifukiy 2 69 Gatu-vigbelysning VagA|vigh
Gata 4 Ur furkion 2 Tiockisipackadsnd 3| | Tana
Enskid vag B Gult blinkande 3 Tuenis (vagh synilg) 4 | | Stacks 2
|Owrvag togare & Saknas 4 Lbs dd 5[ |saknas 3
D Trafikelement E Inblandade #mr
70 Tradinakement 71 Perscnnumemer 72 tratikant T3 Personakads 74 Masthok
Nr [ Trafhalomant Towlt | Ovings: __ Fum-i'v—uunmw P i
{Lax. pb, Wiitung | {anges fr motor-och  [antal | Kamng | Otigatorisas 16 tgearn ceh ol elov | insirukite Svint | Lind- | whohol
b, liitttung me, m insiniar o ech ol sha- m_ annan
cykal, o | Fi utidsid fordon, “Trafik.| Privat pecnacer Argn | Fram | ax [ouant | 0od | caa (eare)
45 VTK, viligur) o dad |Aegn I

Fardon skyital 18 iransport av farigl gods inblandal, Ange elementnr: | |

Ol och datum 75 Underabkningsladarens besiut Beslulsdalum
Fu indods &) Fu nedlagd

Uppgittslimnare | |8 M i 15 &r L s
Brodt kan e styrhas Missiiinkl aviden

50 Statiskiska uppgifter il | Datum och sign Misstiinkt oskykdig w Rappartehargitt

‘) Konirollaras  **) Med tvningskbming avses eribart da fall dd eleven framida fordonet, alited of df instrukidren kbrt.



Appendix C

Form Il

BLANKETT FOR MEDICINSK BEDOMNING AV SKADAN 6 MANADER
EFTER TRAFIKOLYCKAN Uppfoljningsdatum

tane (T T TT] Personnr L LI L 1T T T11]

Namn Trafikant

Olycksdatum Ankomstdatum

Ombhiindertagande efter undersokning pa akutmottagningen

O Inlagd pd sjukhus Behandlad pa Kliniken
[ poliklinisk behandling kliniken
Viird
Poliklinisk behandling
Antal Aterbesok ___ st. Tidpunkter Behandl.avslutad (] Ja [] Nej
Inlagd
Typ: Behundlingsordningen unges med siffror pd aktuell/a/ virdavdelning/ar.
Liingd: Antal pabirjade virddygn registreras tillsammans med resp viirdavd.
Typ Liingd (paborjat dygn)
1V-avd Vardavd ' Avd
COkiva CInk [ 6gon O 0171
Ctiva [ Kirurgi [ 6ron
[ Annan [ ortopedi O Njur O 111
[J Thorax [ Barnmedicin
[ Urologi (] Barnkirurgi O 1
[ 1nfektion ] Barnrehab
[ Medicin [ Rehab O 111
O Neurologi [ Langvard
Remitterad till . Sjukhuset kontaktat for medicinsk uppfoljning O O Nej

Diagnos(er). De tre allvarliguste skadorna inom de sex anatomiska omridena (yttre, huvud/nacke, ansikte,
briist, buk och hiicken/extremiteter)

L ICD, [1TT1]
2 icp,  [TT1
3, 1CD;, [1TT11]

Skadegradering (baseras pi diagnos, vid multipelskador noteras de tre allvarligaste)

O ars, O ars, O ars, [Tiss

Patientens medicinska tillstind (6 man efter behandling)

[ Helt aterstalld [0 Kvarstfende besvir. Ange vad
[ nvatiditet. Ange fastlagd grad | % 111
[ Avliden till féljd av skadan. Tidpunkt
D Avliden av annan orsak. Tidpunkt

Skadeorsak ED:D E-kod endast insamling av uppgifter i journaler




Appendix C

FormIV

e (LT T T : 1
ifylles ej.

o

Fragor om Din hilsa
fore olyckan -

Innan Du bléiddrar vidare...

For oss dr det viktigt att veta niar Du svarar pi enkiten.
Vi ber Dig dirfor vinligen att fylla i dagens datum.

Datum ndr Du besvarar enkiten

OBS! Det finns text pi bdde fram- och baksidor.

Sitt kryss om formuliret El
har fyllts i av anhérig



Appendix C

Var vinlig och kryssa for den ruta under varje rubrik som bést beskriver hur Du kinde
Dig fore olyckan. Observera att endast en ruta under varje rubrik skall kryssas for.

Funktionsnedséttning Endast ett alternativ skall viljas!

D Ingen

Kunde arbeta/gd i skola som vanligt, utftira/skota alla sysslor i hemmet och hade ett normalt
fungerande socidlt Tiv.

O vaw

Kunde arbeta/gh i skola som vanligt, utfra/skdta alla sysslor i hemmet. Sjukdomen
begrinsade dock mdjligheten att utfora vissa hobbies och fritidsaktiviteter.

D Mittlig
Kunde arbeta/gl i skola, men hade problem att klara vissa arbetsuppgifter eller hade problem
att uppritthilla ett normalt socialt liv. Klarade alla hushéllsgromél utom de alira tyngsta.

D Svérighet att arbeta
Kunde arbeta/gd i skola, men klarade endast ett fital arbetsuppgifter. Kunde inte uppréitthilla
ett normalt socialt liv. Klarade bara av ldttare hush8llsgromal.

D Oftrmdgen att arbeta
For sjuk for att arbeta eller fullflja utbildning. Kunde endast utfora ett fital littare
hushdllsgéromdl i hemmet och behdvde viss hjélp vid forflyttning.

E] Oftrmdgen att forflytta mig utan hjilp av person eller utan rullstol
D Séngliggande

[ Meavetstss

Smiirta Endast ett alternativ skall viljas!
D Ingen

Latt
Hade liitta smiirtor som forsvann med hjilp av alvedon/magnecyl.

Hade méttliga smiirtor som inte férsvann med hjélp av alvedon/magnecyl.

O
O maeeig
|

Kraftig
Hade svira smiirtor mot vilka morfin var foreskrivet.

Forts niista sida!



Appendix C

Obehag Endast ett altenativ skall viljas!

D Inget

Nastan alltid mycket glad och avslappnad. Hade mycket stdd av och kontakt med vénner.

DLﬁtt

Glad och avslappnad storsta delen av tiden, men orolig och deprimerad ibland. Hade en del
stdd av och kontakt med véinner.

O mattige

Orolig och deprimerad storsta delen av tiden, men glad och avslappnad ibland. Hade lite stéd
av och kontakt med viinner.

D Kraftigt
Néstan alltid mycket orolig och deprimerad. Inget stdd av eller kontakt med viinner.

D Extremt deprimerad
Overvigde om livet var virt att leva.




Appendix C

Var vinlig och fyll i uppgifterna A och B.

Kryssa i minst en ruta i varje grupp (1 - 6) i uppgift A. Vilj det/de pastienden som
bist beskriver hur Du kénner Dig i dag. I uppgift B skall Du dra en linje frin rutan

till skalan.
UPPGIFT A UPPGIFT B
Grupp 1 Till hjilp for att avgdra hur bra eller daligt

|:| Jag gir utan svirigheter.

[ ] 7ag kan inte g& utan hjsipmedel
(kipp, krycka eller rullator).

[ ] 1ag ar singliggande.

Grupp 2

|:1 Jag behdver ingen hjilp med min
dagliga hygien, mat eller paklidning.

[ ] 1ag kan inte Wiz pa mig sialv.
[] 7ag kan inte &ta utan hiap.

Grupp 3

|:| Jag klarar av min huvudsakliga syssel-
sittning ( t ex arbete, studier, hus-
hallssysslor).

|:‘ Jag klarar inte av min huvudsakliga
sysselsitining.

Grupp 4

[ ] ¥ag Kiarar av familje- och fritids-
aktiviteter.

[:] Jag klarar inte av familje- och fri-
tidsaktiviteter.

Grupp 5

[[] 7ag har varken smartor eller obehag.
D Jag har méittliga smirtor eller obehag.
I____l Jag har svira smirtor eller obehag.

Grupp 6
[ ] 7ag ar inte orolig eller nedstmd.
[] g ar orolig elter nedstamd.

ett halstillstind dr finns nedanstiende skala,
Diltt bista tinkbara hilsotillstind motsvarar
100 pa skalan och Ditt simsta tinkbara
hiilsotillstind av 0.

Vi vill att Du skall markera hur bra eller
ddligt Ditt hiilsotillstAnd &r i dag, si som Du
sjilv bedommer det. Gor detta genom att dra
en linje frin rutan till den punkt pi skalan
som makerar hur Ditt hilsotillstind &r i dag.

Basta tdnkbara
halsotillstdnd 100
2
80
70
60
Mitt nuvarande 50
hiilsotillsthnd
40
30
20
10
Samsta tdnkbara 0
hdlsotillstdnd

Forts niista sida!



Appendix C

FormV

e[ 1 T T 1] Personr:

i . ot

Fragor om Din hiilsa
ett dygn efter olyckan

Innan Du bliddrar vidare...

For oss dr det viktigt att veta nir Du svarar p3 enkiten.
Vi ber Dig dérfér vénligen att fylla i dagens datum.

Datum ndr Du besvarar enkiten

OBS! Det finns text pd bide fram- och baksidor.

Sitt kryss om formuliret |:|
har fyllts i av anhdrig



Appendix C

Var vinlig och kryssa for den ruta under varje rubrik som bést beskriver hur Du kéinde
Dig ett dygn efter olyckan. Observera att endast en ruta under varje rubrik skall
kryssas for.

Funktionsnedsiittning Endast ett alternativ skall viljas!

O

O

O

Ingen
Kunde arbeta/gd i skola som vanligt, utfira/skita alla sysslor i hemmet och hade ett normalt
fungerande socialt liv.

Latt
Kunde arbeta/gd i skola som vanligt, utfra/skbta alla sysslor i hemmet. Sjukdomen
begriinsade dock mdjligheten att utféra vissa hobbies och fritidsaktiviteter.

Maittlig
Kunde arbeta/g8 i skola, men hade problem att klara vissa arbetsuppgifter eller hade problem
att uppritthilla ett normalt socialt liv. Klarade alla hushéllsgbromél utom de allra tyngsta.

Svéirighet att arbeta
Kunde arbeta/gd i skola, men klarade endast ett fital arbetsuppgifter. Kunde inte uppritthélla
ett normalt socialt liv. Klarade bara av littare hushillsgromél.

Oférmdgen att arbeta
For sjuk for att arbeta eller fullfélja utbildning. Kunde endast utfora ett fital littare
hushllsgdromdl i hemmet och behdvde viss hjilp vid forflyttning.

Oftrmbgen att forflytta mig utan hjilp av person eller utan rulistol

Shngliggande
D Medvetslis
Smiirta Endast ett alternativ skall viljas!
D Ingen

Litt

O
OJ
O

Hade litta smértor som forsvann med hjélp av alvedon/magnecyl.

Mattlig
Hade méttliga smirtor som inte forsvann med hjilp av alvedon/magnecyl.

Kraftig
Hade svéra smiirtor mot vilka morfin var foreskrivet.

Forts niista sida!



Appendix C

Obehag Endast ett altenativ skall valjas!

D Inget

Nistan alltid mycket glad och avslappnad. Hade mycket stdd av och kontakt med viinner.

O vau

Glad och avslappnad stbrsta delen av tiden, men orolig och deprimerad ibland. Hade en del
stdd av och kontakt med vénner.

O macnigt
Orolig och deprimerad stérsta delen av tiden, men glad och avslappnad ibland. Hade lite stdd
av och kontakt med viinner.

O Kraftigt
Niistan alltid mycket orolig och deprimerad. Inget stdd av eller kontakt med vénner.

D Extremt deprimerad
Overviigde om livet var vart att leva.

Forts niista sida!



Appendix C

Var vinlig och fyll i uppgifterna A och B.

Kryssa i minst en ruta i varje grupp (1 - 6) i uppgift A. Vilj det/de pistienden som
biést beskriver hur Du kinde Dig ett dygn efter olyckan. I uppgift B skall Du dra en
linje frin rutan till skalan.

UPPGIFT A UPPGIFT B

Grupp 1 Till hjalp for att avgdra hur bra eller daligt ett
hélstillstind ar finns nedanstiende skala. Ditt

[ ] 1ag gick utan svirigheter. bésta tinkbara halsotillstand motsvarar 100 pa
skalan och Ditt simsta tinkbara hilsotillstind

[] 7ag kunde inte g4 utan hialpmedel av 0.

(kiipp, krycka eller rullator).
- Vi vill att Du skall markera hur bra eller daligt

D Jag var sangliggande. Ditt halsotillstind var ett dygn efter olyckan,
54 som Du sjilv beddmmer det. Gor detta

Grupp 2 genom att dra en linje frin rutan till den punkt

pé skalan som makerar hur Ditt hilsotillstind
[] 7ag benovde ingen hiilp med min var ett dygn efter olyckan.
dagliga hygien, mat eller paklidning.
[] 7ag kunde inte kia pa mig sjatv. Bdsta tankbara
Malsorilisidnd
[ ] ag kunde inte ata utan hislp.

20
80
|:| Jag klarade av min huvudsakliga syssel-
siittning ( t ex arbete, studier, hushills- 0
sysslor).
60
50
40

E] Jag klarade inte av min huvudsakliga Mitt hiilsotill-
sysselsittning. stind ett dygn
efter olyckan

Grupp 4
Jag klarade av familje- och fritids-

‘:| aktiviteter, 30
L]

Jag klarade inte av familje- och fri- 20
tidsaktiviteter.
10
Grupp §
Samsta tankbara —=— 0
[ ] ag hade varken smirtor eller obehag. tsorilistind

[ ] rag hade mattliga smartor eller obehag.
!:l Jag hade svira smirtor eller obehag.

Grupp 6
|:| Jag var inte orolig eller nedstimd.
[ ] 1ag var orolig eller nedstamd. Forts niista sida!



Appendix C

Var vénlig och besvara féljande frigor dven om Du tycker att Du svarat pd lik-
nande frigor tidigare i formuldret. Dina svar skall beskriva Din situation ett dygn
efter olyckan.

Om Du var singliggande ndgon ging under dagen pé grund av skadan, besvara
frdgorna 1a) och 1b):

1a) Varfér 13g Du till sings under dagen?
(Du fér kryssa for flera alternativ.)

D Likaren hade ordinerat det.

D Jag orkade inte vara uppe.

I:] Jag kunde inte forflytta mig utan hjalp.
D Négot annat. Ange vad

1b) Hur ménga timmar 13g Du till sings under dagen? timmar

2 Péaverkade trafikolyckan Din hilsa pd ndgot sitt som inte framgr av Dina
tidigare svar?

D Nej

D Ja. Ange hur

3 Péverkade nigot annat &n trafikolyckan Din hilsa?

D Nej

D Ja. Ange hur

Tack for Din medverkan!



Appendix C

FormViI
tane LT T 1] Personar:
ifylles ej. Namn:

Adress:

Fragor om Din hiilsa
en manad efter olyckan

Innan Du bléiddrar vidare...

For oss dr det viktigt att veta niar Du svarar pi enkiten.
Vi ber Dig dirfor vénligen att fylla i dagens datum.

Datum nidr Du besvarar enkiten

OBS! Det finns text pd bdde fram- och baksidor.

Sitt kryss om formuliret D
- ... har fyllts i av anhdrig



Appendix C

Var vianlig och kryssa fér den ruta under varje rubrik som biést beskriver hur Du
kanner Dig idag. Observera att endast en ruta under varje rubrik skall kryssas for.

Funktionsnedsittning Endast ett alternativ skall viljas!

D Ingen

Kan arbeta/g i skola som vanligt, utfora/skéta alla sysslor i hemmet och har ett normait
fungerande socialt liv.

I___l Litt

Kan arbeta/g8 i skola som vanligt, utféira/skéta alla sysslor i hemmet. Sjukdomen begriinsar
dock mdjligheten att utféra vissa hobbies och fritidsaktiviteter.

D Mittlig
Kan arbeta/gé i skola, men har problem att klara vissa arbetsuppgifter eller har problem att
uppriitthilla ett normalt socialt liv. Klarar alla hushdllsgéromél utom de allra tyngsta.

El Svéirighet att arbeta
Kan arbeta/gd i skola, men klarar endast ett fital arbetsuppgifter. Kan inte uppritthiila ett
normalt socialt liv. Klarar bara av littare hushllsgéromél.

D Oftormdgen att arbeta
For sjuk for att arbeta eller fullfdlja utbildning. Kan endast utféra ett fital lLittare
hushdllsgéromél i hemmet och behtver viss hjilp vid forflyttning.

D Oftrmbgen att forflytta mig utan hjilp av person eller utan rullstol
D S#ngliggande

L__| Medvetslis

Smiirta Endast ett alternativ skall viljas!

D Ingen
(] Lae

Har litta smirtor som forsvinner med hjilp av alvedon/magnecyl.

D Mittlig
Har méttliga smirtor som inte forsvinner med hjélp av alvedon/magnecyl.

I:l Kraftig
Har svira smiértor mot vilka morfin #r foreskrivet.

Forts niista sida!



Appendix C

Var vinlig och fyll i uppgifterna A och B.

Kryssa i minst en ruta i varje grupp (1 - 6) i uppgift A. Vilj det/de pistienden som
bést beskriver hur Du kinner Dig i dag. I uppgift B skall Du dra en linje frin rutan
till skalan.

UPPGIFT A UPPGIFT B

Grupp 1 i . . . . . Til hjalp for att aygdra hur bra eller diligt
ett hilstillstind &r finns nedanstiende skala.

D Jag gir utan svirigheter. Ditt biista tinkbara hilsotillstind motsvarar
100 p4 skalan och Ditt simsta tinkbara

[] 7ag kan inte ga utan hjaipmedel halsotillstand av 0.

(kiipp, krycka eller rullator).
. Vi vill att Du skall markera hur bra eller

l:| Jag ar sangliggande. daligt Ditt halsotillstind &r i dag, s4 som Du
sjdlv beddmmer det. Gor detta genom att dra

Grupp 2 en linje frin rutan till den punkt pA skalan

som makerar hur Ditt hilsotillstind ir i dag.

[ ] 7tag behdver ingen hiilp med min
dagliga hygien, mat eller pAklidning. Basta tankbara
[ ] 1eg kan inte Wiz pa mig sjaty. halsotillstdnd iid
[ ] 7ag kan inte ta utan hialp. %
Grupp 3 80
D Jag klarar av min huvudsakliga syssel- 70
siittning ( t ex arbete, studier, hus-
hallssysslor). 60
[ ] 7ag Marar inte av min huvudsakiiga Mitt nuvarande i
sysselséttning. hiilsotillstind
40
Grupp 4
- 30
|:| Jag klarar av familje- och fritids-
aktiviteter. 20
[ ] 7ag Karar inte av familie- och fri- ”
tidsaktiviteter.
Grupp § Samsta tdnkbara 0
halsotillstdnd

|:| Jag har varken smirtor eller obehag.
El Jag har mittliga smirtor eller obehag.
I:l Jag har sviira smirtor eller obehag.

Grupp 6
[] 1ag ar inte oroli eller nedstamd.
D Jag 4r orolig eller nedstimd. Forts nista sida!
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Obehag Endast ett altenativ skall viljas!

D Inget

Niistan alltid mycket glad och avslappnad. Har mycket stdd av och kontakt med viinner.

O rae

Glad och ayslappnad stérsta delen av tiden, men orolig och deprimerad ibland. Har en del
stdd av och kontakt med viinner.

I:l Mattligt
Orolig och deprimerad sttrsta delen av tiden, men glad och avslappnad ibland. Lite stdd av
och kontakt med vénner.

D Kraftigt
Nistan alltid mycket orolig och deprimerad. Inget stod av eller kontakt med viinner.

D Extremt deprimerad
Overviiger om livet &r virt att leva.




Appendix C

Var vinlig och besvara foljande frigor dven om Du tycker att Du svarat pd lik-
nande frégor tidigare i formularet.

Om Du #r ssingliggande nigon ging under dagen pé grund av skadan, besvara
frigorna 1a) och 1b):

la) Varfor ligger Du till sings under dagen?
(Du fir-kryssa-for-flera -alternativ.)

D Likaren har ordinerat det.
D Jag orkar inte vara uppe.

D Jag kan inte forflytta mig utan hjalp.
D Négot annat. Ange vad

1b) Hur ménga timmar ligger Du till séngs under dagen? timmar

2 Har trafikolyckan paverkat Din halsa pa ndgot sitt som inte framgér av
Dina tidigare svar?

D Nej

I:l Ja. Ange hur

3  Har ndgot annat #n trafikolyckan paverkat Din hilsa?

I:] Nej
D Ja. Ange hur

Forts niista sida!



Appendix C

Vi ber Dig vénligen att ocksd besvara nedanstdende fragor.

1.  Hur manga lakarbes6k har Du gjort pd grund av skadan den
férsta ménaden efter olyckan? Rikna inte Ditt forsta akutbesdk!

B

2. Vilken dr Din huvudsakliga sysselséttning?

Férvirsarbetar
Pensionir

Studerande

ooan

Annat, ange vad ...,

3.  Om Du forvarvsarbetar ber vi Dig att ange hur mycket Din
ordinarie arbetstid fore skadan uppgick till i procent.
( Exempel: Har Du en heltidstjénst &r Din ordinarie
arbetstid 100%.)
%
4.  Hur ménga dagar har Du varit sjukskriven pa grund av skadan
den forsta m3naden efter olyckan?

St

Tack for Din medverkan!



Appendix C

Form Vil
Idor D:D:I:l Personnr;
ifylles ej. Namn:
Adress:

Fragor om Din hiilsa
sex minder efter olyckan

Innan Du bliddrar vidare...

For oss ar det viktigt att veta ndr Du svarar pd enkiiten.
Vi ber Dig dirfor vinligen att fylla i dagens datum.

Datum nédr Du besvarar enkiten

OBS! Det finns text pa bade fram- och baksidor.

SinkryuomfomlimD
har fyllts i av anhdrig



Appendix C

Var vinlig och kryssa for den ruta under varje rubrik som bist beskriver hur Du kinner
Dig idag. Observera att endast en ruta under varje rubrik skall kryssas for.

Funktionsnedséttning Endast ett alternativ skall viljas!

D Ingen

Kan arbeta/gd i skola som vanligt, utféra/skita alla sysslor i hemmet och har ett normalt
fungerande socialt liv.

U] paw
Kan arbeta/ga i skola som vanligt, utfora/skota alla sysslor i hemmet. Sjukdomen begrénsar dock
mdjligheten att utftra vissa hobbies och fritidsaktiviteter.

0] maetig
Kan arbeta/gd i skola, men har problem att klara vissa arbetsuppgifter eller har problem att
uppritthilla ett normalt socialt liv. Klarar alla hushillsgéromal utom de allra tyngsta.

[ Svarighet att arbeta
Kan arbeta/gd i skola, men klarar endast ett fatal arbetsuppgifter. Kan inte upprétthilla ett normalt
socialt liv. Klarar bara av lattare hushllsgéromal.

D Oformogen att arbeta
For sjuk for att arbeta eller fullfélja utbildning. Kan endast utfira ett fital littare hushallsgéromal
i hemmet och behover viss hjilp vid forflyttning.

D Oférmaogen att forflytta mig utan hjilp av person eller utan rullstol
[ singliggande

D Medvetslos

Smiirta Endast ett alternativ skall viljas!

D Ingen

Litt
Har litta smértor som forsvinner med hjalp av alvedon/magnecyl.

Har méttliga smértor som inte férsvinner med hjilp av alvedon/magnecyl.

]
O] mattig
]

Kraftig
Har svira sméirtor mot vilka morfin 4r foreskrivet.

Forts nista sida!
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Obehag Endast ett altenativ skall valjas!

D Inget

Nistan alltid mycket glad och avslappnad. Har mycket stod av och kontakt med vénner.

O] wae
Glad och avslappnad stirsta delen av tiden, men orolig och deprimerad ibland. Har en del stod
av och kontakt med vanner,

O] mactiigt

Orolig och deprimerad stiirsta delen av tiden, men glad och avslappnad ibland. Lite stod av och
kontakt med vénner.

D Kraftigt

Nistan alltid mycket orolig och deprimerad. Inget stod av eller kontakt med vinner.

[:] Extremt deprimerad
Overviger om livet ir virt att leva.

Forts nista sida!
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Var vinlig och fyll i uppgifterna A och B.

Kryssa i minst en ruta i varje grupp (1 - 6) i uppgift A. Vilj det/de pistienden som
bist beskriver hur Du kiinner Dig i dag. I uppgift B skall Du dra en linje frin rutan
till skalan.

UPPGIFT A UPPGIFT B

Grupp 1 Till hjalp for att avgdra hur bra eller diligt
ett hilstillstind &r finns nedanstiende skala.

D Jag gir utan svirigheter. Ditt basta tinkbara hilsotillstind motsvarar
100 pa skalan och Ditt simsta tinkbara

[] 7ag xan inte g utan hjatpmedel hlsotillstand av 0.

(kiipp, krycka eller rullator).
; Vi vill att Du skall markera hur bra eller

[ ] 7ag ar sangliggande. daligt Dit halsotillstand r i dag, s som Du
sjilv beddmmer det. Gor detta genom att dra

Grupp 2 en linje frin rutan till den punkt pd skalan

som makerar hur Ditt hilsotillstind &r i dag.

[:l Jag behover ingen hjilp med min

iga hygien, mat eller Adning.
dagliga hygi pakladning ”

[] tag kan inte iia pa mig sialv. halsotillstand -
[] ag xan inte dta utan bjap. %
Grupp 3 80
|___| Jag klarar av min huvudsakliga syssel- 70

sittning ( t ex arbete, studier, hus-

hillssysslor). 60
[ 7ag iarar inte av min huvudsakliga Mitt nuvarande 5

sysselsittning. hiilsotillstind
Grupp 4 40
D Jag klarar av familje- och fritids- ' 30

aktiviteter.

20

I:l Jag Klarar inte av familje- och fri-

tidsaktiviteter. 10
Grupp § Samsta tankbara 0

halsotillstdnd

[ 7ag har varken smértor eller obehag.
[] 7ag har mattliga smértor eller obehag.
[ ] 7ag har svira smictor eller obehag.

Grupp 6
[] rag ar inte orolig eller nedstamd.
[] 1ag a orolig eller nedstamd. Forts niista sida!
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Var vinlig och besvara féljande frdgor dven om Du tycker att Du svarat pi lik-
nande frigor tidigare i formularet.

Om Du #r séngliggande nigon géng under dagen pd grund av skadan, besvara
frigorna 1a) och 1b):

1a) Varfor ligger Du till sings under dagen?
(Du far-kryssa.-for-flera-alternativ.)

D Likaren har ordinerat det.

D Jag orkar inte vara uppe.

I:! Jag kan inte forflytta mig utan hjalp.
D Négot annat. Ange vad

1b) Hur ménga timmar ligger Du till sings under dagen? timmar

2 Har trafikolyckan pverkat Din hilsa pd ndgot sitt som inte framgér av
Dina tidigare svar?

I:I Nej

D Ja. Ange hur

3 Har ndgot annat #n trafikolyckan péverkat Din hélsa?

D Nej

[:] Ja. Ange hur

Forts nista sida!
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Vi ber Dig viinligen att besvara nedanstiende fragor.

1. Har Du p4 grund av Din skada i trafiken virdats pi
a) rehabiliteringsklinik pa sjukhus eller motsvarande Oja One
Om ja, hur linge virdades Dudar? = ... st dagar
b) virdhem/sjukhem eller motsvarande O ja O nej
Om ja, hur linge virdades Dudar? ... st dagar
2. Har Du pé grund av Din skada i trafiken
besokt likare, sjukskoterska eller sjukgymnast
nigon ging under de senaste fem m#naderna?
a) likare O Jja O nej
Om ja, ange antaletbesbk ... st besdk
b) sjukskoterska/sjukgymnast O ja O nej
Om ja, ange antaletbestsk .. st besdk
Fradgorna 3 och 4 skall besvaras om Du forvirvsarbetar.
3. Har Din arbetstid minskat pi grund av skadan i trafiken? O ja O nej
Om ja, vilken dr Din arbetstid idag? %
4. Har Du under de senaste fem ménaderna varit
sjukskriven pé grund av skadan i trafiken? Oja [ nej

Om ja, ange vilken eller vilka perioder Du varit
sjukskriven under de senaste fem méinaderna.

from...... 7 PR 19......
from...... / A 19......
50 W ) S— 19......

Tack for Din medverkan!
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Accuracy of indicator estimates — approach and
estimators
Working paper

Karin Brundell-Freij, Department of Traffic Engineering,
Lund University

The method applied in the following is based on the basic understanding
that “ The number of accidents can not be predicted, no more than a roll of
adice” (Hauer & Garder, 1986). For that reason, Hauer and Garder argue
that the true measure of safety for a system is the expected number of
accidents during a given time period, E(A). In this perspective, the number
of accidents actually occurring, A, is merely an estimate of that target
value.

Based on the same approach, in this work we have regarded any indicator
value computed, as an estimate of a corresponding expected value. Those
unknown expected values each represent the target, “true”, value for a
specific dimension of safety consequences. The observed data is thus
regarded as outcome of stochastic processes, based on the expected, “true”
values.

The indicators which are presented in this work fall into three main
categories, relating to

- Numbers (of injured)

- Total consequences (aggregated over a set of injured individuals)
- Average consequences for each individual (severity)
respectively.

All indicators may either be given as a comprehensive description, relevant
to the whole group registered, or (more often) as a value relevant for a
specific subgroup, i, only. Such subgroups may relate to specific road user
categories, types of traffic environment, etcetera.

There are both absolute and “relative” versions of indicators. The
“relative” representations focus comparison between subgroups. The
nature of comparison does however differ somewhat between the three
types of indicators, according to the table below.
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Absolute indicator “Relative’ equivalent
Numbers, N, Proportion, pn _ N
tot
TOT x  xeT
1 |
Total consequences, x; =2 X] Proportion, p = ——
jei tot

X _
%: ! . .. —rd X
Normalised severity, Xi = ——

Severity, Z =
Ni Xror

In the table, N is numbers, and x consequences. The subscript i represents
values relevant for the subgroup i, while the subscript TOT represents
values relevant to the whole group of injured. In contrast, the Superscript
TOT, refers to a sum, an aggregation over all individuals in a given (sub)
group. The subscript j, finally, refers to individuals.

For all indicators, accuracy has been estimated, based on the overall
approach that the values are to be regarded as outcome of a stochastic
process, and that they estimate the true expected values of that process.
The estimation methods have been chosen as a balance between relevance
of the stochastic model assumed, on one hand, and the tractability of the
computations required for the estimations of accuracy, on the other.

In the following, the chosen approach is presented for each of the six types
of indicators separately. The approach is here represented by the equation
applied for estimating the variance of the estimate, V *. In the main text of
the thesis, however, the square root of V *, (standard error, s.e.) is used to
represent accuracy in figures and tables.

Numbers, absolute
Here we base the estimation of accuracy on the very common Poisson

model for accident numbers (Hauer, 1997). Thus, V' (N,) = N. .

“Relative’” numbers, proportion

Here, a rather simplified model is applied. We assume that N, is the
outcome of a binomial experiment, where each of the N;q; individuals
(with this number being regarded as fixed) are assigned to subgroup i with
a given probability. This probability is then the target, true, value E(p/").
Under this model, the relevant variance could be estimated as

V'(pY) = p (-p")

I\ITOT
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which is the estimator we have used.

It is clear that the stochastic model here is far from ideal. A much more
appropriate model would regard all N, as the outcome of separate Poisson

processes. For that model, however, the estimation of V" (p") becomes
considerably more complex.

Total consequences, absolute

The estimation in this case is based on two entities that are estimated

separately

- the relevant number of injured, N;, and

2%

jei
N

For the estimation of total consequences, those are multiplied together.
The two estimates may be regarded as stochastically independent.

- the average severity for those, Z =

Due to non-response, the N applied for the enumeration to total
consequences - number of registered injured -, and the N upon which the
computation of average severity is based — number of respondents - will
not always match. To allow for that difference, two different variables,

N; gum (for enumeration) and N; (basis for average) is used in the

following.

For the estimation of variance, we apply Gauss’ approximation formula
for the variance of a function of a vector of independent stochastic

variables, Z:
V@)=Y V(z )(%)2.

For the case when f(Z,,Z,)=2,Z, we get
V(f(2))=(Z,)V(Z)+(Z)V(Z,)

In our case the two elements are N, 4, and X , respectively.

For N, we use V * (N, gym) = N; gum (Poisson model).

i,enum i,enum
For x we have the usual equation
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Thus, we may estimate
V*(X,jel) —
V*(X'TOT)Z I\Ii,enum2 ( []\| & )+)g2Ni,enum

“Relative” total consequences, proportion
For this type of indicator, we base our estimation on four separate entities.

We have N, , and Z as before, but also the corresponding values for the

individuals not relevant toi, N, ;,and X, ; , respectively.

TOT v
pX _ X| _ Ni,enumxi
i T ToT T o
Xtot Ni,enum)g + Nnon—i,enum Xnon—i

As before, the four entities of the estimation may be regarded as
independent of each other. Again, we apply Gauss’ approximation, which
gives:

2
Z,Z Z Z,(2,)*
V*( 172 ):V(Zl)( 2 _ 1( 2) - +
22, +2,Z, 22, + 232, (L2, +2Z5Z,)

2
+V(Zz) Zl _ (21)222 +
2Z,+2,Z, (Z,Z,+Z;Z,)*

2 2
22,7 22,2
+V(Z3)(—#“2] +V(Z4)[—#32]
(12, +232,) (£12,+232,)

As before, we use Poisson approximation for numbers

V*(Ni):Ni ; V*(Nnon—i):Nnon—i
and apply

— V*(X,]ei
Ve OiED

N
For V * (X, ), however, we do not unfortunately have any

comprehensive estimate from the standard output from the analyses. This
is because all initial analyses are made per subgroup.

To avoid extensive extra computer work, we therefore assume that
V (X, ) may be estimated by weighing together the variances of all
other subgroups, K, (that is all except i), according to their relative size:

Vi c Y — e yix),

kenon —i I\IToT - Ni
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This approximation is valid when the uncertainty of the estimation of
average severity dominates over the uncertainty in the relative size of
subgroups. A possible case when this would be less applicable is when
there are certain small subgroups (the size of which thus is uncertain from
data), which have consequences that are extreme compared to
consequences in other subgroups.

In most cases, however, it is assumed that weighing the variances from
subgroups together, is a relevant approximation.

Under the assumptions made, we thus may express:

_ —_ J— 2
N, X, X N: (x)?
Vo ( ):N{ P _ |(|)_2J "
N X + Nnon i Xnon-i N X + Nnon i Xnon-i (Ni X +Nnon—i Xnon—i)
. . — 2
V(X,-,JEI)[ N; (N2 X, ]
+ —_— — — +
N N; X + Nonsi Xnoni (Ni % + Npgn_i Xnoni )

— 2
N Xi Xponi
T Nnon—i [_ __Vi%i%noni - ] +
(Ni X + I\Inon—i Xnon—i )

— 2
_Ni X Nnon i ]
(Ni X + Nnon—i Xnon—i )2

+ Z —— V(X ){

kenon—i NTOT N

Severity, absolute
As has been seen above, this is estimated as an ordinary mean over cases,
and the corresponding estimate of the variance is standard output
according to
V*(x.j ei)

N.

V*(x) =

" Relative” severity, normalised

The normalised version of the severity indicator is introduced only to
improve comparability between different indicators (which may be very
different in scale), when presented in the same figure.

For that reason, the estimate of accuracy here neglects the uncertainty of

the denominator, X5 . Thus, our approach simply regards the division by

the overall average as a rescaling of the estimated values Xi , by a fixed
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scale factor. Consequently, the relevant variance is estimated as

— VE(x,jei)
V() =
Ni(XTOT)
References

Hauer E : Observational before-after studies in road safety : estimating the
effect of highway and traffic engineering measures on road safety.
Pergamon, Oxford, 1997

Hauer E, Garder P, 1986: Research into the Validity of the Traffic Conflict
Technique. Accident Analysis and Prevention. Vol 18, No 6, 1986.



Appendix C




Appendix D

Appendix D



Appendix D




Appendix D

Table D4.1 Municipalitiesin the admittance areas of the five
hospitals, 1991

Hospitals Municipalities (Dec 31, 1991, SCB 1992)
Name Inhabitants Area (km?)
Karlshamn Karlshamn 31407 491.2
(62,767 inh., 1,069 km?) Olofstrém 15029 391.7
Solvesborg 16 331 186.2
Karlskrona Karlskrona 59279 1043.2
(88,401 inh., 1,872 km?) Ronneby 29122 829.0
Lidkoping Essunga 6 028 236.0
(80579 inh., 2, 034 km?) Gréstorp 6152 264.5
Gotene 13543 405.6
Lidkdping 36 097 688.9
Skara 18 759 439.4
Lund Burlov 14 498 18.8
(217,539 inh. 1,903 km?) Esl6v 28195 421.3
Horby 13748 422.5
Hoor 13186 293.5
Kavlinge 23599 153.2
Lomma 17 099 55.2
Lund 89 598 430.8
Staffanstorp 17 616 107.8
Umea Bjurholm 2924 1316.9
(126,931 inh. 9,347 km?) Nordmaling 8184 12336
Robertsfors 7 868 1298.0
Umea 92 653 2316.5
Vindeln 6 691 2648.3
Vannas 8611 533.7

The five hospitals: 576,217 inh. 16,226 km®
Thetotal of Sweden: 8 644,119 inh., 410,934 km?
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Table D4.2 Policereported traffic injured in Sweden during one
year, 1991, distributed over injury severity and
selected traffic-engineering factors (SCB, 1992)

Factors Injured
N=21,802

No. %
Injury Severity
Dead 745 34
Severely injured 4,832 22.2
Slightly injured 16,225 74.4
Road environment
Rural 10,004 45.9
Urban 11,798 54.1
Road users
Pedestrians 1,707 7.8
Cyclists 2,821 129
Mopedists 834 3.8
Motor-cyclists 971 45
Motorists 15,357 70.4
Others 112 .5
Types of accident
Single 5,272 24.2
Collision 14,716 67.5
Others 1,814 8.3
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Table E5.1 Police and hospital data from five hospital admittance areas,
1991/92 distributed over sub-groups within the sources

Hospital P S eS gPS eP Total
No. % No. % No. % No. % No. %
Karlshamn 172 50.0 293 | 85.2 172 50.0 120 | 34.9 52| 151 344
Karlskrona 213|384 482 | 86.5 342|616 133 | 24.0 80| 144 555
Lidkdping 282 | 41.8 560 | 83.0 393 | 58.2 147 | 21.8 135| 20.0 675
Lund 725 | 63.7 697 | 61.2 423 37.2 264 | 23.2 451 | 39.6 1,138
Umed 330|328 883 | 87.9 675 | 67.2 199 | 19.8 131| 13.0 1,005
Total 1,722 46.3| 2,915* | 784 | 2,005 | 53.9 863 | 23.2 849 | 228 3,717

* Incl 56 dead, of whom 49 are not treated at hospital

Table E5.2 Cumulative average and sum of health loss among injured
within the first week after the accident distributed over
received hospital care, data from five hospitals, 1991/92 (lost
days with full health)

Care Total

Health loss Dead In-patient Out-patient

Mean (se) 6.9 (.03) 15(.04) .9 (.02 1.2 (.03)
Sum (se) 408 (46) 1,067 (46) 1,914 (51) 3,389 (97)
% of Sum (se) 12.0(?) 315(?) 56.5(?) 100.0
N (wl) 59 458 1,344 1,861
N (total=t) 59 726 2,129 2,914
% of Nt 2.0 24.9 73.1 100.0

Enumerated numbers are written in bold letters
Abbreviations: (se€) = standard error, N=population answering the health inquiry, Nt=the total
population, wl=within one week

Table E5.3 Costs [x10° SEK] of medical care and sick leave for
registered injured road users at five hospitalsin 1991/92 in
different time perspectives

Time per spectives

Indicator “mil -mé6 -yl y2 -y35

No. % No. % No. % No. % No. %
Hospital stay 29.89| 55.8|10046| 69.4| 11020| 67.8| 12599 66.2| 1389| 62.7
Visitsto a doctor 705| 131 9.00 6.2| 9.67 59| 10.33 55| 10.89 49
Visitstoa - 2.05 14| 3.05 19| 387 20| 477 22
physiother apist/nurse
Sick leave 16.64| 311| 3329| 230| 39.67| 244| 5008 26.3| 67.12| 303
Total and % of subtotal 53.58| 100.0| 144.80| 100.0| 162.59| 100.0| 190.27| 100.0| 221.7| 100.0
% of total cost 24.2 65.3 73.3 85.8
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Table E6.1

Injured in different road environments, police data [ P] and
hospital data [H] fromfive hospital admittance areas,
1991/92
Road Police [P] data Hospital [H] data
environment
No. % No. %
Rural 950 3L) | 55.2(0L)| 1023(32)| 351(9)
Urban 772(28) | 448(0L)| 1,773(42)| 60.8(9)
Unknown - - 119 (11) 4.1(.3)
Total injured | 1,722 (42) 1000 2,915 (54) 1000
Abbreviations: (s€) =standard error

Table E6.2 Injury severities, police and received care for traffic injured,

hospital distributed over injured in different road
environments, data from the five hospital admittance areas,
1991/92

Road Police, N=1,722 Hospital, N=2,914
environment
Injury severity Injury severity/care
D(se) | Sel(se) S i(se D (se) In-p(se) [ Out-p(se)
Rural 51(7)| 245@14)| 704(15) 44(6)[ 292(1.4)| 66.4(15)
Urban 10(4)| 251(16)| 73.8(16) 4(2)| 228(10)| 76.8(1.0)
Unknown - - - 0 (0| 24640 | 754(4.0
Total 33(4) | 24810 ] 72011 1.8(3)| 252 (.8)| 731(.8)
Abbreviation: D=dead, Se |=severely injured, Sl I=dlightly injured, In-p= In-patient cared, Out-
p=Cut-patient cared,
(se)=standard error
TableE6.3  Average and sum of injury severity score (1SS) distributed
over injured in different road environments, data fromfive
hospitals, 1991/92
ISS Road environment
Rural Urban Unknown Total
Mean (se 47(3) 29(1) 29(3) 35(.1)
Sum (se) 4,753 (295) | 5,100 (202) 343 (49) 10,197 (362)
% of Sum (se) 46.6 (1.9) 50.0 (1.9) 34(5) 100.0
N 1,020 1,771 118 2,909
%of N 35.1 60.9 41 100.0

Abbreviations:

(s e)=standard error, N=measured numbers
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TableE6.4 Cumulative average and sum of hospital stay one month and
longer after the accident distributed over injured in different
road environments, data from five hospitals, 1991/92

Lengths of hospital Road environment
stay

Rural Urban Unknown Total
ml
Mean (se) 18(.2) 13(1 15(.4) 15(.1)
Sum (se) 1,789 (174) 2,305 (191) 181 (55) 4,274 (266)
% of Sum (se) 41.8(3.7) 539(3.7) 42(13) 100.0
m6
Mean (se) 6.6 (1.0) 3.9(.5) 6.4 (2.6) 5.0(.5)
Sum (se) 6,766 (1,085) 6,915 (951) 760 (317) | 14,440 (1,461)
% of Sum (se) 46.9 (6.6) 47.9(6.1) 53(2.2) 100.0
yl
Mean (se) 76(1.2) 4.6 (.6) 6.9 (2.7) 5.7(.6)
Sum (s €) 7,747 (1,262) | 8,067 (1,115) 814 (320) | 16,628 (1,700)
% of Sum (se) 46.6 (6.3) 48.5 (6.0) 4.9 (2.0) 100.0
y2
Mean (se) 9.2(1.5) 55(.8) 79(2.8) 6.9 (.7)
Sum (se) 9,443 (1,568) | 9,769 (1,491) 926 (333) | 20,139 (2,182)
% of Sum (se) 46.9 (6.3) 485 (6.1) 4.6 (1.8) 100.0
y3,5
Mean (se) 10.5(1.7) 6.4 (1.1) 79(2.8) 79(.9
Sum (se) 10,741 (1,773) | 11,365 (2,009) 926 (333) | 23,032 (2,707)
% of Sum (se) 46.6 (6.5) 49.3(6.4) 4.0(1.6) 100.0
N (m1) 1,022 1,773 118 2,913
N (m6) 439 810 46 1,295
N (y1) 411 744 40 1,195
N (y2) 405 720 39 1,164
N (y3,5) 381 698 35 1,114
N (total=t) 1,022 1,773 118 2,913
% of Nt 35.1 60.9 4.1 100.0

Enumerated numbers are written in bold letters

Abbreviations:

m1= within one month; m6= within six months, y1= within ayear, y2=within two

years, y3,5=within 3 years and 5 months, N=measured numbers, (s €) = standard

error
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Table E6.5

Cumulative average and total sum of visits to a doctor one
month and longer after the accident distributed over injured
in different road environments, data from five hospitals,

1991/92

Visitsto a doctor ¥ Road environment
Rural Urban Unknown Total

ml
Mean (s€) 17(1) 20(.1 20(.2) 1.9(.04)
Sum (se) 1,719 (78) 3,475 (122) 233 (28) 5,427 (147)
% of Sum (se€) 31.7(1.3) 64.0 (1.4) 4.3 (.5) 100.0
m6
Mean (se€) 23(1) 27(1 29(.5) 26(.1)
Sum (se) 2,394 (120) 4,752 (212) 346 (67) 7,492 (250)
% of Sum (se) 32.0(1.9) 63.4 (2.3) 4.6 (.9) 100.0
yl
Mean (s€) 27(1) 29(.) 3.2(.5) 28(.1)
Sum (s €) 2,711 (141) 5,106 (221) 383 (69) 8,200 (270)
% of Sum (se) 33.1(1.9) 62.3(2.3) 4.7 (.9) 100.0
y2
Mean (s€) 30(.2 32(1 3.9(.6) 3.2(.1)
Sum (se) 3,110 (166) 5,638 (267) 459 (80) 9,207 (322)
% of Sum (se) 33.8(2.0) 61.2 (2.4) 50(9 100.0
y3,5
Mean (s€) 3.3(.2) 35(.2) 3.9(.6) 34(1)
Sum (se) 3,366 (177) 6,223 (319) 459 (80) 10,048 (371)
% of Sum (se) 33.5(2.0) 61.9 (2.3) 4.6 (.9) 100.0
N (m1) 533 937 48 1,518
N (m6) 475 791 42 1,308
N (y1) 456 746 39 1,241
N (y2) 447 733 39 1,219
N (y3,5) 429 713 35 1,177
N (total=t) 1,023 1,773 119 2,915
% of Nt 35.1 60.8 4.1 100.0

1) Thefirstvisitto E. R. isincluded in the records presented

Enumerated numbers are written in bold letters

Abbreviations: ml= within one month; m6= within six months, y1= within ayear, y2=within two
years, y3,5=within 3 years and 5 months, N=measured numbers, (s €) = standard

error
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TableE6.6  Cumulative average and total sum of visitsto a
physiotherapist/nur se six months and longer after the
accident distributed over injured in different road
environments, data from five hospitals, 1991/92

Visitstoa Road environment
physiotherapist/nurse

Rural Urban Unknown Total
m6
Mean (se€) 2.4 (.6) 26(.3 6.3 (3.0) 2.7(3
Sum (se) 2,435 (588) 4,574 (543) 750 (368) 7,759 (857)
% of Sum (se) 31.4(8.1) 59.0(10.2) 9.7 (4.5) 100.0
yl
Mean (se€) 4.1(.7) 35(4) 8.4 (3.3) 3.9(4)
Sum (s €) 4,172 (761) 6,268 (659) 995 (399) | 11,435 (1,069)
% of Sum (se) 36.5 (6.9) 54.8 (7.5) 8.7 (3.4) 100.0
y2
Mean (s €) 55(.8) 4.2 (.4) 12.0(4.2) 5.0(.4)
Sum (se) 5,583 (859) 7,520 (722) 1,424 (512) | 14,526 (1,210)
% of Sum (se) 38.4 (6.8) 51.8 (6.9) 9.8 (3.4) 100.0
y3,5
Mean (se€) 6.7 (.9) 5.4 (.6) 12.0(4.2) 6.1(.5)
Sum (se) 6,892 (962) | 9,523 (1,001) 1,424 (512) | 17,839 (1,460)
% of Sum (se) 38.6 (6.0) 53.4(6.2) 8.0 (2.8) 100.0
N (m6) 447 727 40 1,214
N (y1) 444 721 39 1,204
N (y2) 438 721 38 1,197
N (y3,5) 426 708 39 1,168
N (total=t) 1,023 1,773 119 2,915
% of Nt 35.1 60.8 4.1 100.0

Enumerated numbers are written in bold letters

Abbreviations:  m1= within one month; m6= within six months, y1= within ayear, y2=within two
years, y3,5=within 3 years and 5 months, N=measured numbers, (s €) = standard
error
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Table E6.7

Cumulative average length and sum of sick leave[in

working days| among injured one month and longer after
the accident distributed over injured in different road
environments, data from five hospitals, 1991/92

Lengths of sick leave ¥ Road environment

Rural Urban Unknown Total
ml
Mean (se) 39(.3) 34(.2) 4.6 (1.0 36(.2)
Sum (se) 4,040 (322) 6,007 (382) 548 (133) 10,595 (517)
% of Sum (se) 38.1(3.0 56.7 (3.2) 52(1.2) 100.0
m6
Mean (se) 7.8(.8) 6.9 (.6) 8.0(2.3) 7.2(.5)
Sum (se€) 7,989 (851) | 12,177 (1,041) 947 (281) | 21,112 (1,370)
% of Sum (se) 37.8(3.8) 57.7 (4.0) 45 (1.4 100.0
yl
Mean (se) 9.2(.9) 8.2(.7) 10.8(2.9) 8.6 (.5)
Sum (s €) 9,407 (966) | 14,498 (1,227) 1,282 (358) | 25,187 (1,596)
% of Sum (se) 37.3(3.8) 57.6 (4.1) 5.1(15) 100.0
y2
Mean (se) 11.1(1.2) 10.4 (1.0 16.6 (4.8) 10.9(.7)
Sum (se€) 11,400 (1,206) | 18,523 (1,749) 1,971 (578) | 31,894 (2,180)
% of Sum (se) 35.7(4.1) 58.1 (4.7) 6.2 (1.9) 100.0
y3,5
Mean (se) 16.0 (2.1) 13.7 (1.4) 16.6 (4.8) 14.6 (1.2)
Sum (se) 16,352 (2,139) | 24,214 (2,545) 1,971 (578) | 42,537 (3,395)
% of Sum (se) 38.4 (4.5 56.9 (4.7) 4.6 (1.4 100.0
N (m1) 566 976 52 1,594
N (m6) 476 801 43 1,320
N (y1) 456 737 40 1,233
N (y2) 442 711 39 1.192
N (y3,5) 432 720 36 1,188
N (total=t) 1,023 1,773 119 2,915
% of Nt 35.1 60.8 4.1 100.0

1) Thelength of sick leave is based on 251 working days per year.
Enumerated numbers are written in bold letters

Abbreviations: ml= within one month; m6= within six months, y1= within ayear, y2=within two
years, y3,5=within 3 years and 5 months, N=measured numbers, (s €) = standard

error
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TableE6.8 Cumulative average length and sum of health loss among
injured one month and longer after the accident distributed
over injured in different road environments, data from five
hospitals, 1991/92

Length sof health loss Road environment

Rural Urban Unknown Total
ml
Mean (s¢€) 4.7 (1) 33(.1) 34(4) 38(.1)
Sum (se) 4,799 (209) 5,884 (174) 406 (50) 11,090 (276)
% of Sum (se) 43.3(L.4) 53.1(1.4) 3.7(5) 100.0
m6
Mean (s¢€) 19.4(.6) 11.1(.4) 9.9 (1.7) 14.0 (.3)
Sum (se) 19,889 (1,240) | 19,606 (943) 1,181 (214) | 40,677 (1,573)
% of Sum (se) 489 (1.8) 48.2(1.7) 2.9 (.6) 100.0
yl
Mean (s€) 33.7(.8) 16.9(.7) 14.3(2.8) 22.7(5)
sum (s €) 34,501 (1,897) | 29,920 (1,416) 1,705 (347) | 66,126 (2,393)
% of Sum (se) 52.2 (1.8) 45.2 (1.6) 2.6 (:6) 100.0
y2
Mean (s¢) 60.8 (1.5) 27.0(1.2) 21.7 (5.4) 38.7(.9)
Sum (se) 62,197 (3427) | 47,888 (2,554) | 2,585 (654) | 112,671 (4,324)
% of Sum (se) 55.2 (2.0) 425(1.7) 2.3(6) 100.0
y3,5
Mean (s€) 97.1(2.3) 39.1(1.9) 22.8(5.5) 58.8 (1.4)
Sum (se) 99,374 (5,343) | 69,375(3955) | 2,713 (664) | 171,462 (6,681)
% of Sum (se) 58.0 (1.8) 405 (1.7) 16 (4) 100.0
N (m1) 604 1,049 55 1,708
N (m6) 502 846 47 1,395
N (y1) 471 780 41 1,292
N (y2) 453 752 40 1,245
N (y3,5) 441 734 37 1,212
N (total=t) 1,023 1,773 119 2,915
% of Nt 35.1 6+.8 41 100.0

Enumerated numbers are written in bold letters

Abbreviations:

m1= within one month; m6= within six months, y1= within ayear, y2=within two
years, y3,5=within 3 years and 5 months, N=measured numbers, (s €) = standard
error
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TableE6.9 Injured road users, police data [ P] and hospital data [H]
from five hospital admittance areas, 1991/92
Police [P] data Hogpital [H] data
Road users
No. % No. %

Pedestrian 80(9) | 46(23) 320(18) | 11.0(18)
Cyclist 249(16) | 145(22)| 1,123(34)| 385(L5)
Mopedist 93(10)| 5.4(2.3) 183 (14) 6.3(L8)
Motorcyclist 83(9)| 4.8(24) 130 (11) 45(1.8)
Motorist 1,202(35) | 69.8(1.3)| 1,106(33)| 38.0(L5)
Others 15 (4) 9(24) 33(6) 1.1(18)
Unknown - - 19 (4) .7(1.9)
Total injured 1,722 (42) 100.0 | 2,915 (54) 100.0

Abbreviations:

(se€) =standard error

Table E6.10 Injury severities, police and received care for traffic

injured, hospital distributed over road users, data

from the five hospital admittance areas, 1991/92

Police, N=1,722 Hospital, N=2,914
Road users Injury severit Injury severit
D (se) Sel(se) SI(se D (se) In-p(se) [ Out-p(se)

Pedestrian 50(24)| 37504 57565 38@11)| 27525 | 71.9(25)
Cyclist 24(10)| 341(30)| 635(3.0) 4(2)| 21.9(12)| 77.6(L2)
Mopedist 0(0)| 290(47)| 71.0(47) 0(0)| 36.1(36)| 639(3.6)
Motorcyclist 1.2(12)| 422(54)| 56.6(5.4) 8(8)| 36.9(42)| 623(4.3)
Motorist 37(5)| 205(1.1)| 75.7(1.2) 40(6)| 250(1.3)| 711(1.4)
Others 0(0) | 20.0(10.3) | 80.0(10.3) 0(0)| 21.2(7.1)| 788(7.1)
Unknown - - - 0(0)| 105(7.0)| 89.5(7.0)
Total 33(4) | 248(10)| 720(11) 18(3)| 252(8)| 731(8)
Abbreviation: D =dead, Sel = severely injured, Sl | = dightly injured, In-p= in-patient cared, Out-

p= out-patient cared, (s €) = standard error

Table E6.11 Average and sum of injury severity score (1SS) distributed
over injured road users, data from five hospitals, 1991/92

1SS Road users Total
P C Mp MC O U

Mean (s€) 3.7(3 29(1) | 36(3)| 42(5) 41(2)| 23(.3)| 1.8(4) 35(1)
std dev 4.6 35 4.2 6.1 7.7 2.0 15 5.7
Sum (se) 1,176 (105) | 3,210 (151) | 666 (76) | 547 (85) | 4,486 (288) | 75(17)| 35(10)| 10,195 (362)
% of Sum(se) 11.5(1.1) 315(1.9) | 65(.8)| 54(8) 44.0 (2.5) 7(.2) .3(.1) 100.0
Nt (t=total) 320 1,123 183 130 1,106 33 20 2,915
% of Nt 11.0 38.5 6.3 45 37.9 11 7 100.0

Abbreviations: P= pedestrians, C=cyclists, Mp=mopedists, MC=motor-cyclists, M=motorists,

O=others, U=unknown, (s €) = standard error, N=measured numbers
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Table E6.12 Cumulative average and sum of hospital stay one
month and longer after the accident distributed over
injured road users, data from five hospitals, 1991/92
L engths of Road users
hospital stay
P C Mp MC M (@) U |Total
ml
Mean (s€) 22(.3) 1.0(.2) 24(4)| 18(4) 16(2)| 5(2)] .2(1) 15(.1)
Sum (se) 698 (112)| 1,145 (131) 439 (87) | 233 (51) 1,735 (174)| 17(8)| 3(2) 4,270 (266)
% of Sum (se) 16.3(2.9) 268(37)| 10.3(2.2)| 55(1.3) 406(48)| .4(2)] .1(1) 100.0
m6
Mean (s €) 9.5(1.9) 2.9(6) 59(15)| 26(5) 59(1.0)| 29(1.9)| .2(.1) 49 (55)
Sum (se) 3,040 (630) | 3,290 (648) | 1,085 (283)| 339 (70)| 6,497 (1,135)| 96(65)| 3(2)| 14,351 (1,461)
% of Sum (se) 21.2(4.9) 22.9(5.1) 76(24)| 24(7) 453(76)| .7(5]| 0(0) 100.0
yl
Mean (s€) 10.0 (2.0) 3.8(.8) 6.0(L5)| 26(5) 6.9(12)| 2919 | 2(1 5.7(.6)
Sum (se) 3,184 (646) | 4,245 (864) | 1,093 (283)| 343 (71)| 7,602 (1,317)| 96(65)| 3(2)| 16,566 (1,700)
% of Sum (se) 19.2 (4.5) 25.6 (5.5) 6.6(21)| 21(6) 459(7.3)| .6(4)] 0(0) 100.0
y2
Mean (s€) 11.0(2.2) 5.0(1.1) 6.1(15)| 28(5) 86(1.5)| 29(1.9)| .2(.1) 6.9 (.7)
Sum (se) 3523 (716)| 5,570 (1,281)| 1,122 (284)| 358 (71)| 9,483 (1,643)| 96(65)| 3(2)| 20,154 (2,182)
% of Sum (se) 17.5(4.2) 27.6 (6.1) 56(17)| 1.8(5) 471(74)| 5(3)| 0(0) 100.0
y3,5
Mean (s€) 11.0(2.2) 6.2 (1.6) 6.1(15)| 28(5) 100(1.7)| 29(1.9)| .2(2) 7.9(9)
Sum (se) 3,523 (716) | 6,906 (1,853)| 1,122 (284) | 360 (71)| 11,097 (1,858)| 96(65)| 3(2)| 23,108 (2,708)
% of Sum (se) 15.2 (3.8) 29.9 (6.9) 49(15)| 1.6(5) 480(7.7)| .4(3)| 0(0) 100.0
N (ml) 320 1,123 183 130 1,105 33 19 2,913
N (m6) 151 498 94 66 464 13 9 1,295
N (y1) 134 465 84 62 430 13 7 1,195
N (y2) 126 455 85 61 417 13 7 1,164
N (y3,5) 119 443 80 57 397 11 7 1,114
Nt (t=total) 320 1,123 183 130 1,105 33 19 2,913
% of Nt 11.0 38.5 6.3 4.5 37.9 1.1 7 100.0

Enumerated numbers are written in bold letters
Abbreviations: P= pedestrians, C=cyclists, Mp=mopedists, MC=motor-cyclists, M=motorists,
O=others, U=unknown, m1= within one month; m6= within six months, y1= within a
year, y2=within two years, y3,5=within 3 years and 5 months, (s €) = standard error,

N=measured numbers
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Table E6.13 Cumulative average and total sum of visitsto a
doctor one month and longer after the accident
distributed over injured road users, data fromfive

hospitals, 1991/92

Visitstoa Road users Total
doctor ¥

P C Mp MC M (@) U
ml
Mean (se) 2.0(.1) 19(1 20(.1) 24(.2) 17(1) | 16(2 1.7 (.2 1.9 (.04)
Sum (se) 634 (45)| 2,122 (86) 359 (36) 307 (34) 1,924 (98) | 51(11) 32(8)| 5,429 (145)
% of Sum (se) 11.7(.9) 39.0 (1.7) 6.6 (.7) 5.7 (.6) 35.4 (1.7) 9(.2) .6(.2) 100.0
m6
Mean (s€) 27(1) 25(1) 29(.1 32(2) 25| 27(4) 20(.3 26(2)
Sum (se) 851 (55)| 2,774 (99) 527 (42) 420(38)| 2,776 (130)| 89(17) 39(9) | 7,475 (250)
% of Sum (se) 114 (1.1) 37.1(2.4) 7.1(1.0) 5.6 (.7) 37.1(23)| 1.2(.3) 5(.2) 100.0
yl
Mean (se) 29(.2) 26(.1) 31(.2 35(.2) 29(.1)| 3.0(5) 2.0(.3) 2.8(.1)
Sum (se) 934 (63) | 2,897 (108) 573 (46) 459 (41) | 3,185 (154) [ 100 (20) 39(9)| 8,187 (270)
% of Sum (se) 11.4(1.1) 35.4(2.3) 7.0 (1.0) 5.6 (.7) 389(24)| 1.2(.3 5(.2) 100.0
y2
Mean (s€) 35(4) 27(1) 34(2) 4.1 (.3) 34(2)| 3.0(5) 20(.3 31(1
Sum (se) 1,123 (145) | 3,043 (120) 615 (51) 528 (54) [ 3,727 (182) | 100 (20) 399 9,175(323)
% of Sum (se) 12.2 (1.7) 33.2(2.5) 6.7 (1.0) 5.8 (.8) 40.6 (28)| 1.1(.3) A4 (1) 100.0
y3,5
Mean (se) 36(4) 2.8(.1) 34(.2) 5.1(.9) 38(.2)| 3.0(5) 2.0(.3) 34(1)
Sum (se) 1,165 (147) | 3,189 (136) 629 (52)| 668 (123)| 4,214 (219)| 100 (20) 39 (9) [ 10,004 (372)
% of Sum (se) 11.6 (1.7) 31.9(2.7) 6.3 (1.0) 6.7 (1.4) 42.1(3.2)| 1.0(.3) A4(.1) 100.0
N (m1) 168 569 90 69 592 20 10 1,518
N (m6) 146 487 87 67 498 14 9 1,308
N (y1) 136 465 84 64 473 12 7 1,241
N (y2) 132 461 84 62 461 12 7 1,219
N (y3,5) 127 451 77 59 445 11 7 1,177
Nt (t=total) 320 1,123 183 130 1,106 33 20 2,915
% of Nt 11.0 38.5 6.3 45 37.9 11 7 100.0

Enumerated numbers are written in bold letters

Thefirst visit to E. R. isincluded in the records presented

Abbreviations: P= pedestrians, C=cyclists, Mp=mopedists, MC=Motor-cyclists, M=motorists,
O=others, U=unknown, m1= within one month; m6= within six months, y1= within a
year, y2=within two years, y3,5=within 3 years and 5 months, (s €) = standard error,

N (1m)=measured numbers at the given time
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Table E6.14 Cumulative average and total sum of visitsto a
physiother apist/nurse six months and longer after the
accident distributed over injured road users, data
fromfive hospitals, 1991/92

Visitstoa Road users Total
physiotherapis

toranurse P C Mp MC M 6] U

m6

Mean (s€) 26(.7) 20(4)| 22(12))| 36149 32(6)| 48(34)| 1.0(.9) 2.6(.3)
Sum (se) 845 (216) | 2,212 (399) | 401 (223)| 469 (183) 3,506 (661) [ 157 (114)| 19(17) 7,609 (857)
% of Sum (se) 11.1(3.8) 29.1(7.1)| 53(31)| 6227 46.1(10.0)| 21(1.6) 2(.2) 100.0
yl

Mean (s€) 36(.7) 254 37(@5| 41014 54(8) 52(34)| 10(.9 39(4)
Sum (se) 1,140 (239) | 2,763 (470) | 672 (275)| 538 (187) 5,975 (861) | 171(115)| 19(17)| 11,277 (1,069)
% of Sum (se) 10.1 (2.8) 245(5.1)| 6.0(26)| 4.8(19) 53.0(84)| 15(11) 2(.2) 100.0
y2

Mean (s€) 46 (.9) 27(4)| 38(15)| 5215 75(.9)| 59(35)| 1.0(.9) 49 (.4)
Sum (se) 1,460 (281) | 2,991 (480)| 696 (276)| 670(198) | 8,297 (1,013)| 196 (118)| 19 (17)| 14,329 (1,209)
% of Sum (se) 10.2 (2.5) 20940 | 49220 4.7(16) 57.9(7.4) 1.4(.9) 1(.1) 100.0
y3,5

Mean (s€) 4.8 (.9) 29(4)| 38(15| 64(@17 10.1(1.2)| 59(35)| 1.0(9 6.1(.5)
Sum (se) 1,530 (285) | 3,249 (493) | 696 (276)| 829 (231)| 11,151 (1,292)| 196 (118) | 19(17)| 17,670 (1,460)
% of Sum (se) 8.7 (2.0 184(3.3)| 39(1.6)| 4.7(15) 63.1 (6.8) 1.1(.7) .1(.2) 100.0
N (m6) 131 451 80 66 465 12 9 1,214
N (y1) 133 449 82 64 457 12 7 1,204
N(y2) 128 454 83 61 451 13 7 1,197
N(y35) 124 47 78 58 443 11 7 1,168
Nt (t=total) 320 1,123 183 130 1,106 33 20 2,915
% of Nt 11.0 38.5 6.3 4.5 37.9 11 N 100.0

Enumerated numbers are written in bold letters

Abbreviations: P= pedestrians, C=cyclists, Mp=mopedists, MC=motor-cyclists, M=motorists,
O=others, U=unknown, m1= within one month; m6= within six months, y1= within a
year, y2=within two years, y3,5=within 3 years and 5 months, (s €) = standard error,

N (1m)=measured numbers at the given time
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Table E6.15 Cumulative average length and sum of sick leave [in

working day] one month and longer after the accident

distributed over injured road users, data fromfive

hospitals, 1991/92
Length of sick Road users Total
leave?

P C Mp MC M 0 U]

ml
Mean (s€) 3.1(5) 30(.2) 2.0(.6) 8.0 (1.0) 42(3)| 27(12)]34(24) 36(.2)
Sum (s€) 976 (156) | 3,388(292)| 360 (106)| 1,044 (164)| 4,612(332)| 89(44)| 64(48)| 10,533 (516)
% of Sum (se) 9.3(17) 32.2(35) 3.4(1.0) 9.9(1.8) 43.8 (4.4) 8(4)| .6(5 100.0
m6
Mean (s€) 44(.7) 6.4 (.7) 31(13)| 15.0(28) 87(8)| 83(3.3)|3.4(24) 7.2(5)
Sum (se) 1,392 (225)| 7,195(846)| 574 (240)| 1,946 (384)| 9,622 (945)| 274 (114)| 64 (48)| 21,068 (1,369)
% of Sum (se) 6.6 (1.4) 34.2 (4.5) 2712 9.2(2.1) 45.7 (5.3) 1.3(.6) 3(.2) 100.0
yl
Mean (s€) 4.8(.8) 7.4(.8) 34(13)| 159(29) 11.1(1.0)| 8.3(3.3)[34(24) 8.6 (.5)
Sum (se) 1548 (264) | 8,298(953)| 621 (242)| 2,062 (395) | 12,238 (1,160) | 274 (114)| 64 (48) | 25,106 (1,596)
% of Sum (se) 6.2 (1.3) 33.1(4.1) 2.5(1.0) 8.2(1.8) 48731 11(5| .3(2 100.0
y2
Mean (s€) 5.9(1.2) 8.3(.9) 34(13)| 207(43) 15.2(1.6)| 83(3.3)|34(24) 10.9(.7)
Sum (se) 1,876 (393) | 9,369 (1,077)| 621 (242) | 2,697 (572) | 16,791 (1,743) | 274 (114)| 64 (48) | 31,694 (2,180)
% of Sum (se) 5.9 (1.4) 29.6 (4.0) 2.0(.8) 8.5 (2.0) 53.0 (5.6) 9| 202 100.0
y3,5
Mean (s€) 5.9 (1.2) 9.0 (1.2) 6534) 235(5.1) 234(27)| 83(3.3)|34(24) 14.6 (1.2)
Sum (se) 1,876 (393) | 10,122 (1,308) | 1,188 (618)| 3,053 (674) | 25,905 (2,961) | 274 (114)| 64 (48) | 42,483 (3,394)
% of Sum (se) 44(1.1) 23.8(3.7) 2.8(15) 7.2(1.8) 61.0 (6.1) 6(3)| 2(1 100.0
N (m1) 174 599 98 71 622 21 9 1,594
N (m6) 148 496 90 67 496 14 9 1,320
N (y1) 133 468 84 61 469 11 7 1,233
N(y2) 127 458 82 60 447 11 7 1,192
N(y35) 129 455 79 60 447 11 7 1,188
Nt (t=total) 320 1,123 183 130 1,106 33 20 2,915
% of Nt 11.0 385 6.3 45 37.9 11 N 100.0

1) Thelength of sick leave is based on 251 working days per year.
Enumerated numbers are written in bold letters
Abbreviations: P= pedestrians, C=cyclists, Mp=mopedists, MC=motor-cyclists, M=motorists,
O=others, U=unknown, m1= within one month, m6= within six months, y1= within a
year, y2=within two years, y3,5=within 3 years and 5 months, (s €) = standard error,
N (1m)=measured numbers at the given time
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Table E6.16 Cumulative average health loss and sum of health one
month and longer after the accident distributed over
injured road users, data from five hospitals, 1991/92

Health loss Road users Total

P C Mp MC M (@) U
ml
Mean (s€) 4.3 (.2) 29(1) 28(.2) 41(.2) 4.7 (.1) 35(5)| 19(4 38(.1
Sum (se) 1,383 (88) 3,224 (125) 511 (47) 531 (50) 5.253 (216)| 114 (22) 36(9) 11,053 (276)
% of Sum (se) 12.5(.9) 29.2 (1.3) 4.6 (.5) 4.8 (.5) 47.5(1.7) 10(2)| .3(.1) 100.0
m6
Mean (s€) 15.9(.9) 8.7(5) 75(.9) 13.0(1.2) 20.1(.7)| 9.8(2.3)| 4.7 (1.6) 13.9(.3)
Sum (se) 5,097 (460) 9,769 (657)| 1,376 (181)| 1,692 (236)| 22,261 (1,317)] 323(85)] 89 (37)| 40,607 (1,572)
% of Sum (se) 12.6 (1.1) 24.1 (1.5) 3.3(.5) 4.2 (.5) 54.8 (2.3) 8(2) .2(1 100.0,
yl
Mean (se) 24.4 (1.4) 12.7(.7) 10.9(1.3) 19.3(1.8) 35.3(1.0)| 14.0(3.3)| 4.7(1.6) 22,7(.5)
Sum (se) 7,794 (677)| 14,290 (990)| 1,993 (257)| 2,514 (355)| 38,996 (2,020)| 463 (118)] 89 (37)[ 66,139 (2,391)
% of Sum (se) 11.8 (1.0 21.6 (1.4) 3.0(.4) 3.8(.5) 59.0 (2.2) 7(2) 1(1 100.0
y2
Mean (s€) 375(2.2) 19.9(1.3) 176 (2.7)] 31.2(3.4) 63.8 (1.8)| 19.2(4.3)[ 4.7 (1.6) 38.7 (.9)
Sum (se) 11,998 (1,152)( 22,319 (1,802) 3,220 (501) 4,058 (638)[ 70,549 (3,667)| 634 (152)| 89 (37)| 112,867 (4,320)
% of Sum (se) 10.6 (.9) 19.8 (1.4) 29(.5) 3.6 (.5 62.5 (2.3) .6 (.2) .1(0) 100.0
y3,5
Mean (se) 52.9(3.1) 28.6 (2.0 23.2(3.7)| 46.0(5.4) 101.2 (2.8)| 23.0(5.7) 4.7 (1.6) 59.1(1.4)
Sum (se) 16,941 (1,717)| 32,154 (2,838)| 4,252 (686)( 5,983 (997) 111,964 (5,695)| 757 (197)| 89 (37)| 172,139 (6,693)
% of Sum (se) 9.8 (.9 18.7 (1.4) 25(.4) 35(.5) 65.0 (2.3) 4 (1) .1(0) 100.0
N (ml) 193 640 105 77 662 20 11 1,708
N (m6) 162 518 93 69 530 14 9 1,395
N (y1) 140 487 88 63 494 13 7 1,292
N(y2) 130 478 80 61 476 13 7 1,245
N(y35) 129 467 80 57 461 11 7 1,212
Nt (t=total) 320 1,123 183 130 1,106 33 20 2,915
% of Nt 11.0 385 6.3 45 37.9 11 7 100.0

Enumerated numbers are written in bold letters
Abbreviations: P= pedestrians, C=cyclists, Mp=mopedists, MC=motor-cyclists, M=motorists,
O=others, U=unknown, m1= within one month, m6= within six months, y1= within
ayear, y2=within two years, y3,5=within 3 years and 5 months, (s €) = standard
error, N (Im)=measured numbers at the given time
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TableE6.17  Injured in different traffic accidents, police data[P] and
hospital data [H] from five hospital admittance areas,
1991/92
Police [P] data Hospital [H] data

Types of

accident No. % No. %

Single 583(24) | 339(20)| 1,683(41)| 57.7(1.2)

Collision 1138(34)| 66.1(14)| 1,151(34)| 395(14)

Unknown 1(1) 0(3.2) 81(9)| 28(18

Total injured | 1,722 (42) 1000 2,915 (54) 100.0

Abbreviations:

(s €) =standard error

Table E.18 Injury severities, police and received care for traffic
injured, hospital distributed over injured in different
traffic accidents, data from the five hospital admittance
areas, 1991/92

Police, N=1,722 Hospital, N=2,914
Typgs of Injury severit: Injury severity/care
accident D (se) Sel (se) Si(se D (se) In-p(se) [ Out-p(se)
Single 26(7)| 292(19) | 683(1.9) 92)| 244(15)] 747 (11)
Collision 36(6)| 226(12)| 738(1.3) 32(5)| 263(1.3)| 705(13)
Unknown 0(0) 0(0) 1(32 0(0)| 25.0(4.8)| 75.0(4.8)
Total 33(4)| 248(1L0)[ 720(1.1) 18(3)| 252(8)| 731(8)

Abbreviation: D =dead, Sel = severely injured, Sl | = dlightly injured, In-p= in-patient
cared, Out-p= out-patient cared, (s €) = standard error

TableE6.19  Average and sum of injury severity score (1SS distributed
over injured in different traffic accidents, data from five
hospitals, 1991/92

1SS Types of accident

S C Unknown Total
Mean (s¢€) 31(1) 40(2) 26(2) 35(1)
Sum (se) 4,855 (209) | 5,137 (293) 205(30) | 10,197 (362)
% of Sum (se) 476(18)| 504 (L8) 20(.3) 100.0
Nt (t=total) 1,551 1,278 80 2,909
% of Nt 53.3 339 2.8 100.0

Abbreviations: S=single, C=callision, (s€) = standard error, N=measured numbers
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TableE6.20  Cumulative average and sum of hospital stay one month
and longer after the accident distributed over injuredin
different traffic accidents, data from five hospitals,
1991/92

L engths of Types of accident

hospital stay

S C Unknown Total

ml

Mean (s€) 1.2(.2) 1.8(.2) 8(3) 15 (.2)

Sum (se) 1,913 (167) 2,300 (203) 61 (22) 4,274 (266)

% of Sum (se) 44.8(3.2) 53.8(3.3) 1.4 (5) 100.0

m6

Mean (s€) 36(.6) 6.6 (.9) 8(3) 49(5)

Sum (se) 5614 (902) | 8,486 (1,116) 61(22) | 14,160 (1,461)

% of Sum (se) 39.6 (5.1) 59.9 (5.1) 4(2) 100.0

yl

Mean (s€) 3.7(.6) 8.2 (11) 8(3) 5.6 (.6)

Sum (se€) 5,738 (905) | 10,454 (1,392) 61(22) | 16,253 (1,700)

% of Sum (se) 35.3(4.8) 64.3 (4.8) 4(.) 100.0

y2

Mean (s€) 42(7) 10.2 (1.4) 8(3) 6.8 (.7)

Sum (se) 6,593 (1,066) | 13,010 (1,840) 61(22) | 19,664 (2,182)

% of Sum (se) 33.5(4.9) 66.2 (4.9) 3(.9) 100.0

y3,5

Mean (s€) 48(.8) 11.8(1.8) 8(3) 7.7(.9)

Sum (se) 7,386 (1,287) | 15,068 (2,310) 61(22) | 22,515 (2,707)

% of Sum (se) 32.8(5.2) 66.9 (5.2) 3(1) 100.0

N (m1) 1,555 1,278 80 2,913

N (m6) 668 596 31 1,295

N (yl) 623 546 26 1,195

N (y2) 607 531 26 1,164

N (y3,5) 585 503 26 1,114

Nt (t=total) 1,555 1,278 80 2,913

% of Nt 53.4 43.9 2.7 100.0

Abbreviations: S=single accident, C=collision, U=unknown, m1= within one month; m6= within six
months, y1= within ayear, y2=within two years, y3,5=within 3 years and 5 months,
(se) = standard error, N=measured numbers
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TableE6.21  Cumulative average and sum of visits to a doctor one
month and longer after the accident distributed over
injured in different traffic accidents, data from five
hospitals, 1991/92

Visitstoa Types of accident

doctor ¥

S C Unknown Total

ml

Mean (s €) 1.9 (.06) 1.8(.05) 18(2) 1.9 (.04)

sum (se) 2,970 (118) | 2,326 (89) 144(23)|  5438(147)

% of Sum (se) 54.6(15) | 42.8(15) 26(4) 100.0

m6

Mean (s€) 256 (.1) 26 (1) 19(.2) 256 (.1)

sum (se) 4,027 (220) | 3,284 (128) 154 (24) | 7,466 (250)

% of Sum (se) 53.9(1.8) | 44.0(18) 21(3) 100.0

yl

Mean (s€) 28(1) 29(1) 19(2) 28(1)

Sum (se) 4,370 (236) | 3,655 (139) 154 (24) | 8,178 (270)

% of Sum (se) 534(1.8) | 44.7(18) 19(3 100.0

y2

Mean (s€) 31(2) 33(1) 19(.2) 3.1(1)

sum (se) 4,727 (251) | 4,269 (203) 154 (24) | 9,149 (322)

% of Sum (se) 51.7(20)| 46.7(19) 17(3) 100.0

y3,5

Mean (s€) 32(2) 39(2) 19(.2) 34(1)

Sum (se) 4,883 (254) | 4,908 (263) 154 (24) | 9,944 (371)

% of Sum (se) 49.1(20)|  49.4(2.0) 16(3) 100.0

N (m1) 759 727 32 1518

N (m6) 663 616 29 1,308

N (y1) 635 580 26 1,241

N (y2) 627 566 26 1,219

N (y3,5) 598 553 26 1177

Nt (t=total) 1,555 1,278 80 2,913

9% of Nt 57.7 39.5 2.7 100.0

3) Thefirstvisitto E. R. isincluded in the records presented

Enumerated numbers are written in bold letters
Abbreviations: S=single accident, C=collision, U=unknown, m1= within one month; mé=within six

months, y1=within ayear, y2=within two years, y3,5=within 3 years and 5 months,
(s €) = standard error, N=measured numbers at given time
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TableE6.22  Cumulative average and sum of visitsto a
physiotherapist/nurse six months and longer after the
accident distributed over injured in different traffic
accidents, data from five hospitals, 1991/92

Visitstoa Types of accident
physiotherapist/nurse

S C Unknown Total
m6
Mean (s€) 2.6 (.5) 2.8(.4) 4(.3) 26(.3)
Sum (se) 3,996 (744) | 3,578 (468) 31(24) 7,606 (857)
% of Sum(se) 52.5(5.8) 47.0 (5.8) 4(.3) 100.0
yl
Mean (s€) 3.8(.6) 42 (.5) A4(.3) 39(4)
Sum (se) 5,862 (918) | 5,355 (586) 31(24) 11,248 (1,069)
% of Sum(se) 52.1(4.9) 47.6 (4.9) 3(.2) 100.0
y2
Mean (s€) 45 (.6) 5.6 (.6) 4(.3) 49 (.4)
Sum (se) 7,044 (998) | 7,144 (728) 31 (24) 14,219 (1,210)
% of Sum(se) 49.5 (4.4 50.2 (4.4) 2(.2) 100.0
y3,5
Mean (se) 4.9(.6) 7.7(.8) A4(.3) 6.0 (.5
Sum (se) 7,573 (997) | 9,828 (1,053) 31(24) 17,432 (1,464)
% of Sum (se) 43.4(4.3) 56.4 (4.3) 2(.1 100.0
N (m6) 618 568 28 1,214
N (y1) 617 561 26 1,204
N(y2) 615 556 26 1,197
N(y35) 599 543 26 1,168
Nt (t=total) 1,555 1,278 80 2,913
% of Nt 53.4 43.9 2.7 100.0

Enumerated numbers are written in bold letters

Abbreviations: S=single accident, C=collision, U=unknown, m1= within one month; m6= within six
months, y1= within ayear, y2=within two years, y3,5=within 3 years and 5 months, (s €) = standard
error, N=measured numbers at given time
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Table E6.23 Cumulative average length and sum of sick leave[in
working days| one month and longer after the accident
distributed over injured in different traffic accidents, data

from five hospitals, 1991/92

Length of sick Types of accident
leave ¥

S C Unknown Total
ml
Mean (s€) 35(.2) 38(.2) 32(11) 36(.2)
Sum (se) 5.427 (383) 4,844 (334) 255 (89) 10,526 (516)
% of Sum (se) 51.6 (3.0) 46.0 (2.9) 24 (.8) 100.0
m6
Mean (se) 6.8 (.6) 79(.7) 39(13) 7.2(.5)
Sum (se) 10,512 (983) 10,109 (933) 313 (107) 20,934 (1,371)
% of Sum (se) 50.2 (3.5) 48.3(3.5) 15(5 100.0
yl
Mean (s€) 7.7 (.7) 9.9(.9) 39(1.3) 8.5 (.5)
Sum (se) 11,942 (1,090) 12,627 (1,133) 313 (107) 24,882 (1,597)
% of Sum (se) 48.0 (3.4) 50.7 (3.4) 1.3(4) 100.0
y2
Mean (se) 8.8(.8) 13.5(1.3) 39(13) 10.7 (.7)
Sum (se) 13,746 (1,320) 17,215 (1,668) 313 (107) 31,274 (2,181)
% of Sum (se) 44.0 (3.5 55.0 (3.6) 1.0(4) 100.0
y3,5
Mean (s€) 101 (1.1) 20.0(2.2) 3.9(13) 14.3(1.2)
Sum (se) 15,690 (1,696) 25,586 (2,788) 313 (107) 41,588 (3,389)
% of Sum (se) 37.7(3.7) 61.5(3.8) .8(.3) 100.0
N (m1) 796 763 35 1,594
N (m6) 675 616 29 1,320
N (y1) 632 575 26 1,233
N(y2) 611 555 26 1,192
N(y35) 606 556 26 1,188
Nt (t=total) 1,555 1,278 80 2,913
% of Nt 53.4 439 2.7 100.0

1)

The length of sick leaveis based on 251 working days per year
Enumerated numbers are written in bold letters

Abbreviations: S=single accident, C=collision, U=unknown, m1= within one month, mé= within six
months, y1= within ayear, y2=within two years, y3,5=within 3 years and 5 months,
(s €) = standard error, N=measured numbers at given time
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TableE6.24  Cumulative average health loss and sum of health one day
and longer after the accident distributed over injuredin
different traffic accidents, data from five hospitals,
1991/92

Types of accident
Health loss
S C Unknown Total

ml

Mean (s€) 33(1) 44(1) 21(.2) 38(1)

sum (se) 5,198 (172) 5,672 (213) 164 (22) 11,034 (276)

% of Sum (se) 47.1(1.3) 514 (1.4) 15(.2) 1000

m6

Mean (s€) 11.0(.4) 18.0(.6) 45 (.8) 139(.3)

sum (se) 17,150 (915) | 22,948 (1,268) 361 (66) 40,459 (1,572)

% of Sum (se) 42.4 (1.5) 56.7 (1.6) 9(.2) 100.0

yl

Mean (s€) 16.8(.7) 306 (.8) 45 (.8) 226 (.5)

Sum (se) 26,172 (1,392) | 39,156 (1,929) 361 (66) 65,690 (2,391)

% of Sum (se) 39.8 (1.5) 59.6 (1.5) 6(1) 1000

y2

Mean (se) 27.1(1.2) 54.3(1.5) 45 (.8) 38.4(.9)

Sum (se) 42,065 (2,511) | 69,444 (3,489) 361 (66) 111,871 (4,319)

% of Sum (se) 37.6 (15) 62.1 (1.5) 3(1) 100.0

y3,5

Mean (s€) 39.1(1.9) 85.4(2.3) 45 (.8) 585 (1.4)

Sum (se) 60,867 (3,881) | 109,167 (5,416 361 (66) 170,395 (6,692)

% of Sum (se) 35.7 (1.5) 64.1 (15) 2(1) 1000

N (m1) 8683 800 40 1,708

N (mé) 717 646 32 1,395

N (y1) 659 606 27 1,292

N(y2) 638 581 26 1,245

N(y35) 617 569 26 1212

Nt (t=total) 1,555 1,278 80 2,913

% of Nt 53.4 43.9 27 1000

4) Thefirst visitto E. R. isincluded in the records presented
Enumerated numbers are written in bold letters
Abbreviations:  S=single accident, C=collision, U=unknown, m1= within one month; m6= within
six months, y1= within ayear, y2=within two years, y3,5=within 3 yearsand 5
months, (s €) = standard error, N=measured numbers at given time
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Table E6.25 Injuredin different types of road design, police data [P] and
hospital data [H] fromfive hospital admittance areas,
1991/92

Police [P] data Hospital [H] data
Road design

No. % No. %
Link 933 (31) | 542(16)| 1,224(35)| 420(14)
Junction 681(26) | 39.5(1.9)| 829(29)| 28.4(L6)
Separatedarea | 103(10)| 60(23)| 413(20) | 142(17)
Others 11| 1@1| 1283(11)| 42(18)
Unknown 42| 22| 325(18)| 11.2(18)
Total injured | 1,722 (42) 100.0| 2,915 (54) 100.0

Abbreviations: (se) =standard error

Table E6.26 Injury severities, police [P] and received care for
traffic injured, hospital [H] distributed over injured
in different road designs, data from the five hospital
admittance areas, 1991/92
. Police, N=1,722 Hospital, N=2,914
Road design Injury severity Injury severity/care
D (se) Sel (se) Si(se D (se) In-p(se) | Out-p(s
€)
Link 43(7)| 257(14)| 700(15) | 30(5) | 284(1L3)] 685(L3)
Intersection 23(6)| 226(16)| 75.0(L7) 1.8(5)| 25.9(1.5) | 72.3(1.6)
Separated area 0(0)| 29.1(45)| 70.9(45) 0(0)| 17.2(19) | 82.8(1.9)
Others 0(0)| 100.0(0) 0(0) 0(0)| 228(3.8)| 77.2(3.8)
Unknown 0(0) | 50.0 (25.0) | 50.0 (25.0) 0(0)| 21.8(23)| 78.2(2.3)
Total 33(4) | 248@0)| 7201 18(3)| 25.2(8)| 73.1(.8)
Abbreviation: D=dead, Se I=severely injured, Sl I=dlightly injured, In-p= in-patient cared, Out-
p=out-patient cared, (s €) =standard error
Table E6.27 Average and sum of injury severity score (1SS
distributed over injured in different road designs,
data from five hospitals, 1991/92
1SS Road design
Link Junction Separated Others Unknown Total
area
Mean (s€) 40(2) 36(2) 26(1) 25(2) 27(2) 35(1)
std dev 6.8 6.2 23 23 28 5.7
Sum (se) 4,922 (276) | 3,019(208) | 1,080 (71) 313(38)| 861(69)| 10,195 (362)
% of Sum (se) 48.3(2.1) 29.6 (1.8) 10.6 (.8) 3.1(4) 8.4 (.8) 100.0
Nt (t=total) 1,221 829 411 123 325 2,909
% of Nt 42.0 28.5 14.1 4.2 11.2 100.0

Abbreviations: (se)=standard error, N= measured numbers




Appendix E

Table E6.28

Cumulative average and sum of hospital stay one month and
longer after the accident distributed over injured in different
road designs, data from five hospitals, 1991/92

Length of Road design
hospital stay

Links Junctions Separated areas Others Unknown Total
ml
Mean (se) 15(1 19(.2) .8(.2) 12(.3) 13(.2) 15(.1)
Sum (se) 1,847 (171) 1,534 (168) 339 (65) 145 (39) 410 (81) 4,274 (266)
% of Sum(se) 43.2(4.2) 35.9(3.9) 7.9(1.6) 3.4 (1.0) 9.6 (2.0) 100.0
m6
Mean (s€) 53(.9) 6.5 (1.0) 2.0(.8) 3.7(15) 28(.9 4.8(.5)
Sum (s e) 6,494 (1,086) 5,364 (810) 843 (315) 451 (182) | 923 (306) [ 14,075 (1,461)
% of Sum(se) 46.1 (6.8) 38.1(6.3) 6.0 (2.3) 3.2(14) 6.6 (2.3 100.0
yl
Mean (s€) 6.2 (1.0) 7.7 (11) 2.0(.8) 3.7 (15) 2.8(.9) 55(.6)
Sum (se) 7,546 (1,269) 6,383 (965) 843 (315) 451 (182) | 923 (306) | 16,146 (1,700)
% of Sum (se) 46.7 (6.7) 39.5(6.3) 52(2.1) 2.8(1.2) 5.7 (2.0) 100.0
y2
Mean (s€) 7.7 (1.3) 9.5(1.6) 2.2(.5) 3.7(15) 2.8(.9) 6.7 (.7)
Sum (se) 9,356 (1,584) [ 7,867 (1,320) 917 (324) 451 (182) | 923 (306) | 19,514 (2,182)
% of Sum (se) 47.9 (6.9) 40.3(6.5) 4.7(1.8) 2.3(1.0 4.7(1.7) 100.0
y3,5
Mean (s€) 8.8 (1.5) 11.2(2.2) 2.2(.5) 3.7 (15) 2.8(.9) 7.7(.9)
Sum (se) 10,738 (1,791) | 9,268 (1,811) 917 (324) 451 (182) | 923 (306) | 22,297 (2,707)
% of Sum(se) 48.2 (7.4 41.6 (6.9) 4.1(1.6) 2.0(.9) 4.1(15) 100.0
N (m1) 1,223 829 413 123 325 2,913
N (m6) 522 423 183 57 110 1,295
N (y1) 483 386 171 52 103 1,195
N (y1) 478 369 164 50 103 1,164
N (y3,5) 452 354 160 50 98 1,114
Nt (t=total) 1,223 829 413 123 325 2,913
% of Nt 42.0 28.5 14.2 4.2 11.2 100.0

Enumerated numbers are written in bold letters
Abbreviations: ml=within one month, mé=within six months, y1=within a year, y2= within two

years, y3,5=within 3 years and 5 months, (s €)=standard error, N=measured numbers
a giventime
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Table E6.29 Cumulative average and sum of visitsto a doctor one month
and longer after the accident distributed over injuredin
different road designs, data from five hospitals, 1991/92
Visitstoa Road design
doctor ¥
Link Junction Separated Others Unknown Total
area
ml
Mean (s€) 1.8(.2) 1.8(.1) 2.0(.1) 1.8(.2) 19(.2) 1.9 (.04)
Sum (se) 2,252 (106) | 1,525 (69) 809 (54) 223 (25) 624 (52) | 5,434 (148)
% of Sum (se) 414(17)| 281(14)| 149(10) 41(5| 115(10) 100.0
m6
Mean (s€) 26 (1) 26(.1) 24(1) 22(2) 25(3) 26(.1)
Sum (se) 3,219 (193) | 2,155(109) | 1,008 (67) 272 (29) 803 (89) | 7,457 (250)
% of Sum (se) 432(22)| 289(18) | 135(L1) 36(5) | 108(1.2) 100.0
yl
Mean (s€) 28(2) 30(.1) 25(.1) 22(2) 2.9(4) 2.8(.1)
Sum (se) 3,476 (200) | 2,446 (122) | 1,043 (69) 274(29)| 926(121) | 8,165 (270)
% of Sum (se) 426024 | 30020 | 128(11) 34(4)| 113(15) 100.0
y2
Mean (s€) 32(2) 35(2) 26(.1) 23(2) 3.0(4) 31(1)
Sum (se) 3,929 (219) | 2,877(181) | 1,070 (69) 281(30)| 965(122) | 9,123 (323)
% of Sum (se) 431(24)| 315(1)[ 117(10) 31(4)| 106(14) 100.0
y3,5
Mean (s€) 35(2) 38(2) 26 (1) 24(2) 36(.6) 34(1)
Sum (se) 4,296 (246) | 3,142 (193) | 1,093 (71) 294 (31) | 1,164 (206) | 9,989 (372)
% of Sum (se) 430(29)| 3155 | 109(1.1) 29(4)| 116(20) 100.0
N (m1) 635 500 205 59 119 1518
N (m6) 550 422 175 57 104 1,308
N (y1) 518 401 169 51 102 1,241
N (y1) 511 389 167 51 101 1,219
N (y3,5) 490 377 163 49 % 1177
Nt (t=total) 1,224 829 413 123 325 2,914
9% of Nt 420 285 14.2 4.2 11.2 100.0

1) Thefirstvisitto E. R. isincluded in the records presented
Enumerated numbers are written in bold letters
Abbreviations: ml=within one month, m6=within six months, yl=within ayear, y2= within two

years, y3,5=within 3 years and 5 months, (s €)=standard error, N=measured numbers
at giventime
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Table E6.30

Cumulative average and sum of visitsto a
physiotherapist/nur se six months and longer after the
accident distributed on injured in different road designs,
data from five hospitals, 1991/92

Visitstoa Road design

physiotherapist

/nurse Link Junction Separated Others Unknown Total
area

m6

Mean (s€) 25(.5) 28(4) 2.4(.6) 15(.7) 3.9(15) 27(.3)

Sum (se) 2,999 (642) [ 2,280 (341) | 1,008 (265) 188(89) | 1,277 (483) 7,752 (857)

% of Sum(se) 38.7 (8.4) 29.4 (6.9) 13.0(4.2) 2.4(1.3) 16.5(5.9) 100.0

yl

Mean (s€) 35(.6) 43 (.5) 3.3(.8) 25(1.2) 59(2.2) 3.9(4)

Sum (se) 4,280 (712) | 3,590 (446) | 1,362 (340) 309 (146) [ 1,916 (720) | 11,457 (1,069)

% of Sum(se) 37.4(7.5) 31.3(6.7) 11.9(3.7) 2.7 (14 16.7 (5.8) 100.0

y2

Mean (s€) 45 (.6) 58(.7) 39(.9) 4.1(2.0) 6.2 (2.2) 49 (.4)

Sum (se) 5,473 (783) | 4,785(570) | 1,624 (370) 506 (246) [ 2,006 (722) | 14,393 (1,209)

% of Sum(se) 38.0(6.7) 33.2(6.3) 11.3(3.1) 3.5(18) 13.9(4.8) 100.0

y3,5

Mean (s€) 5.8 (.8) 7.2(.8) 4.1(.9) 6.1(2.8) 6.8 (2.3) 6.1(.5)

Sum (se) 7,076 (1,034) | 5,962 (674) | 1,678 (372) 752 (349) | 2,197 (741) | 17,665 (1,460)

% of Sum(se) 40.1 (6.6) 33.8(6.0) 9.5 (2.6) 43(2.1) 124 (4.1) 100.0

N (m6) 504 395 163 51 101 1,214

N (y1) 502 388 165 51 98 1,204

N(y2) 499 383 164 50 101 1,197

N(y35) 486 373 162 50 97 1,168

Nt (t=total) 1,224 829 413 123 325 2,914

% of Nt 42.0 28.5 14.2 4.2 11.2 100.0

Enumerated numbers are written in bold letters

Abbreviations:

m1=within one month, m6=within six months, y1=within ayear, y2= within two
years, y3,5=within 3 years and 5 months, (s €)=standard error, N=measured numbers
at giventime
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Table E6.31 Cumulative average length and sum of sick leave[in
working days| among injured one month and longer after

the accident distributed over injured in different road
designs, data from five hospitals, 1991/92

Length of sick Road design
leave ¥

Link Junction Separated Others Unknown Total

area

ml
Mean (s€) 39(.3) 3.6(.3) 2.8 (4) 4.3(.9) 3.3(.6) 36(.2)
Sum (se) 4,807 (351) 2,989 (259) [ 1,138 (160) 525 (119) 1,084 (201) 10,543 (516)
% of Sum(se) 45.6 (3.8) 28.4(2.9) 10.8(1.7) 5.0 (1.2) 10.3(1.9) 100.0
m6
Mean (s€) 8.3(.8) 7.3(.8) 4.4(.8) 71(18) 6.3 (1.5) 7.2(5)
Sum (se) 10,180 (995) 6,090 (705) [ 1,799 (318) 871 (230) 2,043 (491) | 20,982 (1,369)
% of Sum(se) 485 (4.9) 29.0(3.8) 8.6 (1.7) 42(1.2) 9.7 (2.4 100.0
yl
Mean (s€) 10.0(.9) 9.0 (1.0) 4.8(.8) 7.9 (1.9) 7.0 (1.6) 85(.5)
Sum (se) 12,228 (1,147) 7,449 (855) | 1,996 (349) | 974 (242) 2,266 (526) | 24,912 (1,596)
% of Sum (se) 49.1 (4.7) 29.9(3.8) 8.0 (1.6) 39(L1) 9.1(2.2) 100.0
y2
Mean (s€) 121 (1.2) 12.5(1.6) 5.4 (1.0) 8.7 (2.0) 8.6 (2.0) 10.7 (.7)
Sum (se) 14,853 (1,428) | 10,353 (1,340) | 2,247 (430) | 1,073 (262) 2,780 (651) | 31,307 (2,180)
% of Sum(se) 47.4 (4.8) 33.1(4.2) 7.1(1.6) 34(.9) 8.9(2.2) 100.0
y3,5
Mean (s€) 165 (1.9) 17.1(2.3) 5.4 (1.0) 13.1(4.8) 11.4 (3.4) 143 (1.2)
Sum (se) 20,141 (2,350) | 14,208 (1,955) | 2,247 (430) | 1,607 (597) | 3,696 (1,126) | 41,900 (3,394)
% of Sum(se) 48.1 (5.9) 33.9(5.1) 54 (1.3 3.8 (15) 8.8(2.8) 100.0
N (m1) 663 514 221 63 128 1,594
N (m6) 550 427 182 54 107 1,320
N (y1) 522 394 166 50 101 1,233
N(y2) 504 378 162 48 100 1,192
N(y35) 493 381 164 50 100 1,188
Nt (t=total) 1,224 829 413 123 325 2,914
% of Nt 42.0 28.5 14.2 4.2 11.2 100.0

1) Thelength of sick leaveis based on 251 working days per year
Enumerated numbers are written in bold letters
Abbreviations: ml=within one month, m6=within six months, yl=within ayear, y2= within two
years, y3,5=within 3 years and 5 months, (s €)=standard error, N=measured numbers at given time
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Table E6.32 Cumulative average health loss and sum of health loss
among injured one month and longer after the accident

distributed over injured in different road designs, data from
five hospitals, 1991/92

Road design
Health loss
Link Junction Separated Others Unknown Total
area
ml
Mean (s€) 40(.1) 43(.2) 29(.1) 29(.2) 3.0(.2) 38(.1)
Sum (se) 4,938 (199) 3,539 (160) 1,205 (65) 362 (38) 983 (70) 11,027 (276)
% of Sum(se) 44.8 (1.6) 32.1(15) 10.9(.7) 3.3(4) 8.9 (.7) 100.0
m6
Mean (s€) 15.3(.5) 16.7 (.8) 8.7 (.6) 9.6 (1.2) 8.9 (1.0) 13.8(.3)
Sum (se) 18,773 (1,133) 13,878 (958) [ 3,596 (292) | 1,185 (165) 2,889 (332) 40,321 (1,572)
% of Sum(se) 46.6 (2.0) 34.4(1.8) 8.9 (.8) 2.9(.5) 7.2(.9) 100.0
yl
Mean (s€) 25.7(.7) 28.1(1.2) 12.3(.9) 12.6 (1.5) 12.3(1.4) 22.5(.5)
Sum (se) 31,483 (1,719) | 23,320 (1,475) | 5,084 (411) | 1,546 (204) 3,996 (483) 65,430 (2,391)
% of Sum(se) 48.1 (1.9 35.6 (1.7) 7.8 (.7) 24 (4 6.1(.8) 100.0
y2
Mean (s€) 45.2 (1.3) 495(2.2) 17.7 (1.6) 17.8(2.5) 16.4 (1.9) 38.2(.9)
Sum (se) 55,368 (3,116) | 41,000 (2,706) | 7,316 (670) | 2,192 (328) 5,345 (648) | 111,221 (4,320)
% of Sum(se) 49.8 (1.9) 36.9 (1.8) 6.6 (.7) 2.0(.3) 4.8 (.6) 100.0
y3,5
Mean (se€) 70.2 (1.9) 77.0 (34) 239(2.2) 23.8(3.9) 20.9 (2.6) 58.1 (1.4)
Sum (se) 85,942 (4,818) | 63,801 (4,240) | 9,856 (950) | 2,923 (500) 6,788 (1872) [ 169,309 (7,768)
% of Sum(se) 50.8 (1.9) 37.7(1.8) 5.8 (.6) 1.7 (.3) 4.0 (.6) 100.0
N (m1) 706 544 243 68 147 1,708
N (m6) 575 450 193 58 119 1,395
N (y1) 537 418 179 51 107 1,292
N(y2) 520 401 170 50 104 1,245
N(y35) 503 390 169 49 101 1,212
Nt (t=total) 1,224 829 413 123 325 2,914
% of Nt 42.0 28.5 14.2 42 11.2 100.0

Enumerated numbers are written in bold letters
Abbreviations: ml=within one month, mé=within six months, yl=within ayear, y2= within two years,
y3,5=within 3 years and 5 months, (s €)=standard error, N=measured numbers at given time
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Table E6.33

Table E6.34

data [P] and hospital data [H] from five hospital
admittance areas, 1991/92

Police [P] data Hospital [H] data

Road-surface

conditions No. % No. %

Dry 1,018(32) | 59.1(1.5)| 1,415(38) 48.6 (1.3)
Wet 472 (22) | 27.4(2.0) 504 (22) 17.3(1.7)
Ice/snow 213(15) | 12.4(2.3) 538 (23) 185(1.7)
Others 0(0) 0 (0) 14 4 5(1.9)
Unknown 19 (4) 11 (2.4) 443 (21) 15.2 (1.7)
Tota injured 1,722 (42) 100.0| 2,915 (54) 100.0

Abbreviations:

(se€) =standard error

Injured in different types of road-surface condition, police

Injury severities, police [P] and received care for traffic

injured, hospital [H] distributed over injured on different
road-surface conditions, data from the five hospital
admittance areas, 1991/92

Police, N=1,722 Hospital, N=2,914
Road-surface Injury severit Injury severity/care
conditions D (se) Sel(se) Si(se D (se) In-p(se) [ Out-p(se)
Dry 37(6)| 25514 | 707149 25(4)[ 25211 | 72312
Wet 3.0(8)| 233(20)| 737(20) 24(7)| 276(20)| 70.0(2.0)
Ice/snow 19(9)| 2543.0) | 728(3.0) 7(4)| 26.8(19 | 725(1.9)
Others 0(0) 0 (0) 0(0) 0(0)|429(13.2) | 57.1(13.2)
Unknown 0(0)| 15.8(8.4)| 84.2(84) 0(0)| 19.9(1.9)| 80.1(1.9)
Total 33(4)| 248(1.0) 720(1.1) 1.8(.3) 25.2(.8) 73.1(.8)
Abbreviation: D=dead, Se I=severely injured, Sl 1=dlightly injured, In-p=in-patient cared, Out-

p=out-patient cared,
(s€) =standard error

Table E6.35 Average and sum of injury severity score (1SS) distributed
over injured on different road-surface conditions, data from
five hospitals, 1991/92

1SS Road-surface conditions
Dry Wet | ce/snow Others Unknown Total

Mean (s€) 38(.2) 4.0(.3) 29(.2) 34(.8) 27(2) 35(1
std dev 6.3 7.0 42 29 31 57
Sum (se) 5,402 (276) | 2,003(181) | 1,533 (117) 48 (17) | 1,209 (87) 10,195 (362)
% of Sum (se) 53.0 (2.3) 19.6 (1.7) 15.0(1.3) 5(2)| 11.9(10 100.0
Nt (t=total) 1,411 504 537 14 443 2,909
% of Nt 485 17.3 185 5 15.2 100.0

Abbreviations. (se€)=standard error, N= measured numbers




Appendix E

Table E6.36

Cumulative average and sum of hospital stay one month and
longer after the accident distributed over injured on
different road-surface conditions, data from five hospitals,

1991/92
L ength of Road-surface conditions
hospital stay

Dry Wet | ce/snow Others Unknown Total

ml
Mean (s€) 15(1) 2.0(.3) 12(2)| 34(21) 11(.2) 15(1)
Sum (se) 2,107 (185) 1,008 (141) 619 (89) 48 (33) 487 (83) 4,269 (266)
% of Sum(se) 49.4 (5.5) 23.6 (3.9) 14.5 (2.6) 1.1(.8) 11.4(2.3) 100.0
m6
Mean (se) 47 (.7) 7.4(1.6) 36(9) | 12.3(6.3) 35(1.0) 4.8 (.5)
Sum (se) 6,688 (948) 3,704 (793) | 1,948(512) | 172(94)( 1,568 (464)| 14,081 (1,461)
% of Sum(se) 475(7.7) 26.3(6.0) 13.8(4.1) 1.2(.7) 11.1 (3.6) 100.0
yl
Mean (s€) 52 (.7) 10.0 (2.0) 3.7(9) | 12.3(6.3) 3.6 (1.0) 5.5 (.6)
Sum (s e) 7,353(1,048) | 5,030(1,035) | 1,969 (513)( 172(94)| 1,582 (464)| 16,106 (1,700)
% of Sum(se) 45.7 (7.5 31.2(6.4) 12.2(3.6) 1.1(.6) 9.8(3.2) 100.0
y2
Mean (s€) 6.0 (.9) 13.9(2.9) 39(1.0) [ 12.3(6.3) 3.6 (1.0) 6.7 (.7)
Sum (se) 8,541 (1,276) | 6,985 (1,465) | 2,082(519) | 172(94)| 1,608 (465)| 19,389 (2,182)
% of Sum (se) 44.0(7.7) 36.0 (6.8) 10.7 (3.2 9(.5) 8.3(2.9) 100.0
y3,5
Mean (s€) 6.4 (.9) 18.0 (4.0) 42(1.0)| 12.3(6.3) 3.6 (1.0 7.6(.9)
Sum (se) 8,993 (1,325) [ 9,077 (2,050) | 2,249 (534) [ 172(94)| 1,608 (465)| 22,099 (2,707)
% of Sum(se) 40.7 (7.9) 41.1(7.4) 10.2 (3.3) .8(.5) 7.3(2.6) 100.0
N (m1) 1414 504 538 14 443 2,913
N (m6) 668 246 230 9 142 1,295
N (y1) 613 226 218 8 130 1,195
N (y2) 601 218 210 8 127 1,164
N (y35) 571 209 202 8 124 1,114
Nt (t=total) 1414 504 538 14 443 2,913
% of Nt 485 17.3 18.5 5 15.2 100.0

Enumerated numbers are written in bold letters

Abbreviations: m1= within one month, mé= within six months, y1=within ayear, y2 =within two
years, y3,5=within 3 years and 5 months, (s €)=standard error, N= measured numbers
a giventime
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Table E6.37 Cumulative average and sum of visitsto a doctor one month

and longer after the accident distributed over injured on

different road-surface conditions, data from five hospitals,

1991/92
Visitstoa Road-surface conditions
doctor ¥

Dry Wet | ce/snow Others Unknown Total

ml
Mean (s€) 1.9 (.05) 19(.1) 1.7 (.05) 16(.2) 2.0(.1) 1.9(.04)
Sum (se) 2,644 (98) 978 (79) 909 (49) 22(7) 890 (60) | 5,444 (148)
% of Sum (se) 486 (1.7) 18.0 (1.3) 16.7 (1.0) 4(.1) 16.4 (1.1) 100.0
m6
Mean (s€) 2.6(1) 2.9(2) 2.2(1) 2.6(.7) 2.5(.1) 2.6(.1)
Sum (se) 3,634 (186) | 1,462 (115) | 1,194 (68) 36(12) | 1,112(78)| 7,438 (250)
% of Sum (se) 48.9(2.2) 19.7 (1.6) 16.1 (1.2) 5(.2) 14.9 (1.2) 100.0
yl
Mean (s€) 2.8(1) 33(2) 24(1) 2.6(.7) 2.6(2) 2.8(1)
Sum (se) 3973 (201) | 1,673 (124) | 1,264 (71) 36(12)| 1,170(82)| 8,117 (270)
% of Sum (se) 489(22)| 206(L6) 15.6 (1.2) 4(2) 14.4(1.2) 100.0
y2
Mean (s€) 31(1) 4.0(3) 2.6(.1) 2.7(7) 2.8(2) 31(1)
Sum (se) 4369 (222) | 2,026 (181) | 1,404 (85) 38(13)| 1,249(91)| 9,087 (323)
% of Sum (se) 481(25)| 223(2.0) 15.5 (1.3) 4(2) 13.7 (1.2) 100.0
y3,5
Mean (s€) 34(2) 4.4(.4) 2.9(2) 2.7(7) 2.9(2) 34(1)
Sum (se) 4,765 (258) | 2,223 (193) | 1,582 (121) 38(13)| 1,302(94)| 9,910 (371)
% of Sum (se) 481(26)| 224(2.0) 16.0 (1.5) 4(.2) 13.1(1.2) 100.0
N (m1) 761 288 299 9 161 1518
N (m6) 684 250 225 7 142 1,308
N (y1) 648 237 219 7 130 1,241
N (y2) 637 230 214 8 130 1,219
N (y35) 613 221 209 7 127 1,177
Nt (t=total) 1,414 504 538 14 443 2,913
% of Nt 485 17.3 18.5 5 15.2 100.0

2) Thefirst visit to E. R. isincluded in the records presented

Enumerated numbers are written in bold letters

Abbreviations: m1= within one month, m6= within six months, y1=within a year, y2 =within two

years, y3,5=within 3 years and 5 months, (s €)=standard error, N= measured numbers
at giventime
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Table E6.38 Cumulative average and sum of visitsto a

physiotherapist/nur se six months and longer after the

accident distributed over injured on different road-surface

conditions, data from five hospitals, 1991/92
Visitstoa Road-surface conditions
physiotherapist
Inurse Dry Wet | ce/snow Others Unknown Total
m6
Mean (s€) 25(4) 3.1(.6) 26(6)| 119(112) 1.8(6) 26(3)
Sum (se) 3594 (630) | 1542(325)| 1,383(312)| 166(163)| 797 (255)| 7,483 (857)
% of Sum (se) 480(126)| 206(74)| 185(6.8) 22(22)| 107(46) 1000
yl
Mean (s€) 3.8(6) 4.9 (.8) 35(7)| 138(113) 25(.7) 38(4)
Sum (se) 5436 (790) | 2,461 (415) | 1,865(385)| 193(165)| 1,088(317)| 11,043 (1,069)
% of Sum (se) 49.2(96)| 223(60)| 169(49) 17(15) 99 (35) 100.0
y2
Mean (s€) 45 (.6) 6.8 (1.0) 44(7)| 138(113) 41(12) 49 (4)
Sum (se) 6.383(841) | 3422(518) | 2,353(411)| 193(165)| 1,815 (536)| 14,165 (1,209)
% of Sum (se) 451(78)| 242(56)| 166(42) 14(12)| 128(42) 1000
y3,5
Mean (s€) 5.2(.6) 9.3(1.3 59(13) | 138(113) 46 (13 6.0(.5)
Sum (se) 7,374(907) | 4,667 (671) | 3,176(717)| 193 (165) | 2,050 (566) | 17,458 (1,460)
% of Sum (se) 422(69)| 267(56)| 182(47) 11(10)| 117(36) 100.0
N (mé) 628 233 217 8 128 1214
N (y1) 630 227 214 8 125 1,204
N (y2) 623 226 212 8 128 1,197
N (y35) 611 216 207 7 127 1,168
Nt (t=total) 1,414 504 538 14 443 2,914
% of Nt 485 17.3 185 5 15.2 1000

Enumerated numbers are written in bold letters
Abbreviations: m6= within six months, y1=within ayear, y2 =within two years, y3,5=within 3 years

and 5 months,

(s e)=standard error, N= measured numbers at given time




Appendix E

Table E6.39 Cumulative average length and sum of sick leave[in
working days| among injured one month and longer after
the accident distributed over injured on different road-

surface conditions, data from five hospitals, 1991/92

Length of sick Road-surface conditions
leave ¥

Dry Wet | ce/snow Others Unknown Total
ml
Mean (s€) 35(.2) 3.4 (.4) 45 (.4) .6 (.4) 29(.5) 3.6(.2)
Sum (se) 4,995 (350) 1,729 (195) 2,440 (244) 9(6) 1,298 (217) 10,471 (516)
% of Sum (se) 47.7 (3.4) 16.5 (2.0) 23.3(2.5) (1) 12.4(2.0) 100.0
m6
Mean (se) 7.3(.7) 7.3(11) 85(11) .6(4) 52(11) 72(.5)
Sum (se) 10,287 (955) 3,694 (561) 4,555 (612) 9(6) 2,299 (472) 20,844 (1,369)
% of Sum (se) 49.4 (4.6) 17.7 (2.9) 21.9(3.2) 0(0) 11.0(2.3) 100.0
yl
Mean (s€) 8.7 (.8) 9.1(1.3) 9.7 (1.2) .6 (.4) 59(1.3) 85(.5)
Sum (se) 12,313 (1,124) 4,599 (662) 5,226 (668) 9(6) 2,627 (575) 24,733 (1,596)
% of Sum (se) 49.7 (4.5) 18.6 (2.9) 21.1(3.0) 0(0 10.6 (2.4) 100.0
y2
Mean (se) 10.8 (1.1) 11.9(1.8) 125(1.7) .6 (.4) 7.4(1.9) 10.7 (.7)
Sum (se) 15,271 (1,514) 6,021 (912) 6,724 (914) 9(6) 3,259 (855) 31,283 (2,180)
% of Sum (se) 48.8 (4.9) 19.2 (3.2 21.5(3.3) 0(0) 10.4 (2.7) 100.0
y3,5
Mean (se) 14.3(1.6) 16.0 (2.6) 179 (3.2 .6 (.4) 9.2(2.7) 14.4(1.2)
Sum (se) 20,167 (2,300) [ 8,047 (1,322) | 9,613 (1,707) 9(6) | 4,070(1,179) 41,905 (3,394)
% of Sum (se) 48.1(5.7) 19.2 (3.6) 229 (4.2 0(0 9.7 (2.9) 100.0
N (m1) 804 298 313 10 169 1,594
N (m6) 676 254 235 9 146 1,320
N (y1) 642 236 217 8 130 1,233
N (y2) 624 223 211 8 126 1,192
N (y35) 618 227 208 8 127 1,188
Nt (t=total) 1414 504 538 14 443 2,914
% of Nt 485 17.3 185 5 15.2 100.0

1)

The length of sick leaveis based on 251 working days per year
Enumerated numbers are written in bold letters
Abbreviations: m1= within one month, m6= within six months, y1=within a year, y2 =within two

years, y3,5=within 3 years and 5 months, (s €)=standard error, N= measured numbers
at giventime
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Table E6.40

Cumul ative average health loss and sum of health among
injured one month and longer after the accident distributed
over injured on different road-surface conditions, data from
five hospitals, 1991/92

Road-surface conditions

Health loss

Dry Wet | ce/snow Others Unknown Total
ml
Mean (s€) 38(.1) 45(.1) 34(1) 2.7 (.6) 34(.2) 38(.1)
Sum (se) 5,431 (201) 2,251 (131) 1,855 (97) 38(11) 1,520 (103) 11,094 (276)
% of Sum(se) 49.0 (1.5) 20.3(1.1) 16.7 (.9) 3(1) 13.7 (1.0 100.0
m6
Mean (s€) 14.6 (.5) 17.3(.8) 116(7)| 8721 11.4 (1.0) 14.0(.3)
Sum (se) 20,617 (1,204) 8,720 (735) 6,216 (496) 122 (38) 5,059 (502) 40,735 (1,572)
% of Sum (se) 50.6 (2.0) 21.4(1.4) 15.3(1.1) 3(1) 12.4(1.2) 100.0
yl
Mean (s€) 24.4(.8) 29.3(1.2) 17.7(1.0)| 10.2(25) 16.1(1.4) 22.7(.5)
Sum (se) 34,517 (1,852) | 14,762 (1,113) 9,497 (739) | 143 (38) 7,127 (705) | 66,046 (2,391)
% of Sum(se) 52.3(1.9) 224 (1.4 14.4(1.0) 2(1) 10.8(1.1) 100.0
y2
Mean (s€) 42.8(1.4) 50.9 (2.0) 282(L7)| 135@37) 24.4(2.6) 38.7(.9)
Sum (se) 60,578 (3,379) | 25,635 (1,991) | 15,178 (1,290) 189 (58) [ 10,795 (1,267) | 112,374 (4,320)
% of Sum (se) 53.9 (2.0) 22.8(1.4) 135 (1.0) 2(1) 9.6 (1.1) 100.0
y3,5
Mean (s€) 65.8(2.1) 79.9(3.2) 41.7(2.6) | 185(5.7) 33.8(4.1) 58.7 (1.4)
Sum (se) 93,145 (5,229) | 40,292 (3,116) | 22,452 (1,983) 259 (86) | 14,975(1,969) | 171,123 (6,693)
% of Sum(se) 54.4 (2.0) 23.5(1.5) 13.1(1.0) 2(1) 8.8 (1.1) 100.0
N (m1) 864 315 340 10 19 1,708
N (m6) 725 251 251 9 149 1,395
N (y1) 678 244 226 8 136 1,292
N (y2) 651 235 220 8 131 1,245
N (y35) 629 231 215 8 129 1,212
Nt (t=total) 1,414 504 538 14 443 2,914
% of Nt 48.5 17.3 18.5 5 15.2 100.0

Estimated numbers are written in bold letters
Abbreviations: 1m = within one month; 6m = within six months, 1y = within ayear, 2y = within two

years, 3,5y = within 3 years and 5 months, (s €) = standard error, N = measured
numbers at given time
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Table E6.41 Injured at different type of light conditions, police data [ P]
and hospital data [H] fromfive hospital admittance areas,
1991/92
Light Police [P] data Hospital [H] data
conditions
No. % No. %
Daylight 1,143 (34) | 66.4(1.4)| 1,583(40)| 54.3(1.3)
Dawn/dusk 125(11) | 7.3(2.3) 325(18) | 11.2(18)
Darkness 454 (21) | 26.4(2.1) 668 (26) | 22.9(1.6)
Unknown 0 (0) 0 (0) 338(18) | 116(1L7)
Total injured | 1,722 (42) 1000 2,914 (54) 100.0
Abbreviations: (se€) =standard error
Table E6.42 Injury severities, police [P] and received care for traffic
injured, hospital [H] distributed over injured at different
light conditions, data from the five hospital admittance
areas, 1991/92
Light Police, N=1,722 Hospital, N=2,914
conditions
Injury severit Injury severity/care
D (se) Sel (se) Si(se D (se) In-p(se) [ Out-p(se)
Daylight 3.0(5)| 233(13)| 73.8(1.3) 20(4)| 246(11) | 735(11)
Dawn/dusk 24(14) | 2243.7)| 75.2(3.9) 9(5)| 27.7(25)| 714(25)
Darkness 429 293(21)| 665(22) 25(6)| 27.4(17)| 701(18)
Unknown 0 (0 0 (0) 0 (0) 3(3)| 21.0(22)| 787(2.2
Total 33(4) | 248@0)[ 720(11) 18(3)| 252(8) | 731(8)
Abbreviation: D=dead, Se |=severely injured, Sl I=dlightly injured, In-p=in-patient cared, Out-

p=out-patient cared,
(se) =standard error

Table E6.43 Average and sum of injury severity score (1SS) distributed
over injured at different light conditions, data fromfive
hospitals, 1991/92
1SS Light conditions
Daylight Dawn/dusk Darkness Unknown Total
Mean (s€) 36(2) 34(3) 37(2) 28(2) 35(1)
Sum (se) 5,653 (276) | 1,108 (118) | 2,498 (187) 933 (82) 10,192 (362)
% of Sum (se) 555(23)| 109(11)| 245(L6) 9.2(8) 100.0
Nt (t=total) 1579 324 6683 333 2,909
9% of Nt 54.3 111 23.0 11.6 100.0

Abbreviations: (se€)=standard error, N=measured numbers
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Table E6.44 Cumulative average and sum of hospital stay one month and
longer after the accident distributed over injured at different

light conditions, data from five hospitals, 1991/92

Length of Light conditions
hospital stay

Daylight Dawn/dusk Darkness Unknown Total
ml
Mean (se) 14(.1 16(.3) 1.7 (.2 12(.2) 15(1
Sum (se) 2,248 (191) 530 (97) 1,101 (139) 399 (70) 4,277 (266)
% of Sum(se) 52.6 (4.2) 124 (2.3 25.7 (3.3) 9.3(1.8) 100.0
m6
Mean (s€) 4.8(.6) 55(1.6) 55(1.2) 35(1.2) 49(.5)
Sum (se) 7,662 (1,029) 1,794 (523) 3,669 (798) 1,166 (395) | 14,290 (1,461)
% of Sum(se) 53.6 (7.3) 12.6 (3.8 25.7 (5.6) 8.2(2.9) 100.0
yl
Mean (s€) 5.8(.8) 5.7 (1.6) 6.4 (1.3) 35(1.2) 5.6 (.6)
Sum (se) 9,118 (1,255) 1,843 (525) 4,242 (896) 1,176 (395) | 16,379 (1,700)
% of Sum (se) 55.7(7.1) 11.3(34) 25.9(5.4) 7.2(2.6) 100.0
y2
Mean (se) 75(1.1) 6.1 (1.6) 7.0(1.4) 36(1.2) 6.7 (.7)
Sum (se) 11,809 (1,732) 1,970 (540) 4,669 (960) 1,200 (396) | 19,648 (2,182)
% of Sum (se) 60.1 (6.8) 10.0 (3.0 23.8(5.0) 6.1(2.2) 100.0
y3,5
Mean (s€) 9.0 (1.4) 6.3(1.7) 7.2(14) 36(1.2) 7.7 (.9)
Sum (se) 14,310 (2,270) 2,048 (546) 4,769 (963) 1,200 (396) | 22,327 (2,707)
% of Sum(se) 64.1 (6.0) 9.2 (2.7) 21.4(4.6) 5.4 (1.9 100.0
N (m1) 1,583 325 667 338 2,913
N (m6) 770 143 266 116 1,295
N (y1) 712 130 246 107 1,195
N (y2) 703 129 233 99 1,164
N (y35) 660 124 230 100 1,114
Nt (t=total) 1,583 325 667 338 2,913
% of Nt 54.3 11.2 22.9 11.6 100.0

Estimated numbers are written in bold letters
Abbreviations: ml=within one months, m6=within six months, yl=within ayear, y2=within two
years, y35=within 3 years and 5 months, (s €)=standard error, N=measured numbers

a giventime
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Table E6.45 Cumulative average and sum of visitsto a doctor one month
and longer after the accident distributed over injured at
different light conditions, data from five hospitals, 1991/92

Visitstcl))a Light conditions
doctor

Daylight Dawn/dusk Dark Unknown Total
ml
Mean (se) 1.8 (.04) 20(.1) 19(1 20(.1) 1.9 (.04)
Sum (se) 2,865 (96) 640 (48) 1,276 (89) 673 (52) 5,454 (148)
% of Sum (se) 52.5(1.8) 11.7 (.9 23.4(1.4) 12.3(1.0) 100.0
m6
Mean (se) 24(.1) 29(.2) 2.8(.3) 26(.2) 26(.1)
Sum (se) 3,815 (135) 949 (88) [ 1,897 (185) 862 (69) 7,523 (250)
% of Sum (se) 50.7 (2.4) 12.6 (1.3) 25.2(2.2) 11.5(1.1) 100.0
yl
Mean (s€) 271 34(.3) 3.0(.3) 27(2) 28(.1)
Sum (se) 4,195 (148) | 1,099 (114) [ 2,017 (188) 919 (74) 8,230 (270)
% of Sum (se) 51.0 (2.5) 13.3(1.5) 245(2.1) 11.2(1.1) 100.0
y2
Mean (se) 30(1) 3.8(4) 35(4) 29(.2) 32(.1)
Sum (se) 4,670 (170) | 1,229 (128) [ 2,351 (243) 977 (81) 9,227 (323)
% of Sum (se) 50.6 (2.7) 13.3(1.5) 255(2.4) 10.6 (1.1) 100.0
y35
Mean (s€) 32(1 3.8(4) 4.1 (.4) 29(.2) 35(1)
Sum (se) 5,066 (195) [ 1,251 (129) | 2,752 (292) 993 (82) 10,062 (372)
% of Sum (se) 50.3 (2.8) 124 (15 27.4(2.5) 9.9(11) 100.0
N (m1) 886 164 328 140 1,518
N (m6) 771 142 280 115 1,308
N (y1) 739 133 261 108 1,241
N (y2) 729 132 254 104 1,219
N (y35) 696 129 250 102 1,177
Nt (t=total) 1,583 325 667 338 2,913
% of Nt 54.3 11.2 22.9 11.6 100.0

3) Thefirstvisitto E. R. isincluded in the records presented
Estimated numbers are written in bold letters
Abbreviations: ml=within one months, m6=within six months, y1=within a year, y2=within two
years, y35=within 3 years and 5 months, (s €)=standard error, N=measured numbers
at giventime
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Table E6.46 Cumulative average and sum of visitsto a
physiotherapist/nur se six months and longer after the
accident distributed over injured at different light
conditions, data from five hospitals, 1991/92

Visitstoa Light conditions

physiotherapist

/nurse Daylight Dawn/dusk Darkness Unknown Total

m6

Mean (se) 24(.3) 3.8(1.6) 2.7(.6) 27(.8) 26 (.3
Sum (se) 3,768 (484) | 1,225(534) [ 1,810 (427) 903 (275) 7,706 (857)
% of Sum (se) 48.9(9.1) 15.9 (6.6) 235(6.7) 11.7 (4.3 100.0
yl

Mean (se) 37(4) 59(21) 34(.7) 41(1.2) 39(4)
Sum (se) 5,800 (613) | 1,927 (675) | 2,259 (455) 1,393 (414) 11,378 (1,069)
% of Sum(se) 51.0(8.1) 16.9 (5.5 19.8 (5.0 12.2 (4.0 100.0
y2

Mean (se) 4.7 (.5) 6.5(2.1) 4.4 (.8) 6.2 (1.7) 5.0(4)
Sum (se) 7,388 (722) [ 2,108 (681) | 2,935 (511) 2,082 (586) 14,512 (1,209)
% of Sum(se) 50.9 (7.2) 14.5 (4.6) 20.2 (4.5) 143 (4.2 100.0
y35

Mean (s€) 5.7 (.5) 6.6 (2.1) 6.7 (1.3) 6.7 (1.8) 6.1(.5)
Sum (se) 8,987 (857) | 2,160 (682) | 4,491 (854) 2,248 (609) 17,885 (1,460)
% of Sum (se) 50.2 (6.6) 12.1 (3.8 25.1(5.1) 12.6 (3.6) 100.0
N (m6) 721 132 250 111 1,214
N (y1) 714 133 255 102 1,204
N (y2) 712 131 252 102 1,197
N (y35) 688 128 249 103 1,168
Nt (t=total) 1,583 325 668 338 2914
% of Nt 54.3 11.2 22.9 11.6 100.0

Estimated numbers are written in bold letters

Abbreviations: m6=within six months, y1=within a year, y2=within two years, y35=within 3 years
and 5 months,
(s €)=standard error, N=measured numbers at given time
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Table E6.47

Cumulative average length and sum of sick leave[in

working days| among injured one month and longer after
the accident distributed over injured at different light
conditions, data from five hospitals, 1991/92

Length of sick
leave ¥

Light conditions

Daylight Dawn/dusk Darkness Unknown Total
ml
Mean (se) 34(.2) 4.4 (.5) 39(4) 3.3(.5) 36(2)
Sum (se) 5,408 (362) 1,426 (182) 2,623 (259) 1,122 (192) 10,579 (516)
% of Sum (se) 51.1(3.4) 13.5(1.8) 24.8 (2.6) 10.6 (1.8) 100.0
m6
Mean (s€) 7.2(.6) 9.8(1L7) 7.0(.9) 5.3 (1.0) 7.2(5)
Sum (se) 11,344 (1,013) 3,191 (378) 4,661 (587) 1,775 (359) 20,970 (1,369)
% of Sum (se) 54.1 (4.7) 15.2 (2.8) 22.2(3.2) 8.5(1.9) 100.0
yl
Mean (se) 8.6(.7) 123 (2.1) 7.8(.9) 6.4 (1.4) 8.6 (.5)
Sum (se) 13,593 (1,163) 4,012 (708) 5,197 (654) 2,176 (481) 24,978 (1,596)
% of Sum (se) 54.4 (4.8) 16.1 (2.9 20.8 (3.1) 8.7 (2.0) 100.0
y2
Mean (s€) 11.2 (1.0) 14.4(2.7) 9.2(1.2) 8.2(2.3) 10.8(.7)
Sum (se) 17,804 (1,630) 4,664 (875) 6,166 (800) 2,778 (771) 31,412 (2,180)
% of Sum (se) 56.7 (5.2) 14.8 (2.9) 19.6 (3.1) 8.8(2.5) 100.0
y35
Mean (s€) 15.1 (1.5) 18.3(3.9) 13.0 (2.5 10.5(3.2) 14.4(1.2)
Sum (se) 23,899 (2,425) | 5,948(1,262) | 8,677 (1,658) | 3,539 (1,084) 42,063 (3,394)
% of Sum (se) 56.8 (6.1) 14.1 (3.2) 20.6 (4.1) 8.4 (2.7) 100.0
N (m1) 928 179 344 143 1,594
N (m6) 780 141 278 121 1,320
N (y1) 736 130 261 106 1,233
N (y2) 718 126 247 101 1,192
N (y35) 707 130 248 103 1,188
Nt (t=total) 1,583 325 667 338 2,913
% of Nt 54.3 11.2 22.9 11.6 100.0
1) The length of sick leaveis based on 251 working days per year

Estimated numbers are written in bold letters
Abbreviations: ml=within one months, m6=within sx months, yl=within ayear, y2=within two

years, y35=within 3 years and 5 months, (s €)=standard error, N=measured numbers
at giventime
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Table E6.48

Cumul ative average health loss and sum of health among
injured one month and longer after the accident distributed
over injured at different light conditions, data from five
hospitals, 1991/92

Health loss Light conditions

Daylight Dawn/dusk Darkness Unknown Total
ml
Mean (s€) 38(.1) 34(.2) 41(.1) 35(15) 38(.1)
Sum (se) 6,041 (203) 1,110 (80) 2,759 (148) 1,182 (84) 11,092 (276)
% of Sum(se) 54.5(5.2) 10.0(1.5) 249 (3.2 10.7 (4.2) 100.0
m6
Mean (s€) 145 (.4) 10.5(.8) 155(.8) 11.9(2.1) 14.0(.3)
Sum (se) 22,881 (1,170) 3,401 (394) 10,348 (883) 4,029 (427) 40,659 (1,572)
% of Sum (se) 56.3 (2.6) 8.4(.9) 25.5(1.9) 9.9 (1.7) 100.0
yl
Mean (s€) 23.9(.7) 16.0(1.3) 254 (1.3) 17.4(2.4) 22.6 (.5)
Sum (se) 37,889 (1,783) 5,207 (603) | 17,000 (1,341) 5,867 (635) 65,962 (2,391)
% of Sum(se) 57.4(2.2) 7.9(.8) 25.8(1.6) 8.9 (1.2 100.0
y2
Mean (se) 415(1.2) 253(2.1) 43.6(2.3) 11.3(3.7) 385(.9)
Sum (se) 65,714 (3,230) | 8,221 (1,024) | 29,119 (2,420) | 9,157 (1,218) | 112,212 (4,320)
% of Sum(se) 58.6 (2.1) 7.3(.8 26.0 (1.6) 8.2(11) 100.0
y35
Mean (s€) 63.2 (1.8) 36.7 (3.0) 68.9 (3.6) 38.4(5.2) 58.7 (1.4)
Sum (se) 100,072 (4,982) | 11,935 (1,547) | 46,047 (3,798) | 12,981 (1,928) | 171,036 (6,693)
% of Sum(se) 58.5(2.1) 7.0(.7) 26.9 (1.7) 7.6 (1.1) 100.0
N (m1) 991 191 376 150 1,708
N (m6) 828 149 296 122 1,395
N (y1) 770 139 274 109 1,292
N (y2) 743 137 262 103 1,245
N (y35) 720 130 259 103 1,212
Nt (t=total) 1,583 325 668 338 2,914
% of Nt 54.3 11.2 22.9 11.6 100.0

Estimated numbers are written in bold letters
Abbreviations: ml=within one months, mé=within six months, y1=within ayear, y2=within two

years, y35=within 3 years and 5 months, (s €)=standard error, N=measured numbers
a giventime




Appendix E

TableE7.1 Injuredinurban areas, police data [P] and hospital data
[H] from five hospital admittance areas, 1991/92
Road users Police [P] data Hospital [H] data
No. % No. %
P+C+Mp 346 (19) | 448(27)| 1,304(36) | 735(1.2)
M 374 (19) | 48.4(2.6) 382(20)| 215(21)
MC 46(7)| 6.0(35) 67(8) 38(2.3)
Others 6(2)| 08(36) 15(4) 0.8(2.3)
Unknown 0(0) 0(0) 5(2) 0.3(2.5)
Total injured 772 (28) 1000 1,773 (42) 100.0

Abbreviations. P=pedestrian, C=cyclist, Mp=mopedist, M=motorist,
MC=motorcyclist, (s €) =standard error

TableE7.2  Injury severities, police and received care for traffic injured,
hospital distributed over selected road usersin urban areas,
data from the five hospital admittance areas, 1991/92
Police, N=722 Hospital, N=1,733
Road users
Injury severit Injury severity/care
D (se) Sel (se) Si(se D (se) In-p(se) [ Out-p(se)
P+C+Mp 12(6)| 347(26)| 64.2(26) 2(1) | 23412 765(12)
M 11(6)| 147(18)| 84.2(L9) 1.3(6)| 186(20)| 80.1(2.0)
MC 413(7.3)| 58.7(7.3) 343(5.8)| 65.7(5.8)
Others 100.0 ( .0) 333(12.2) | 66.7 (12.2)
Unknown 20.0(17.9) | 80.0 (17.9)
Total 10(4) | 251(16)| 73.8(L6) 4(2)| 228(1.0)| 76.8(10)

Abbreviations:

P=pedestrian, C=cyclist, Mp=mopedist, M=motorist, MC=motorcyclist, D=dead,
Se |=severely injured, Sl |= dlightly injured, In-p=in-patient cared, Out-p=out-
patient cared, (s €)=standard error

TableE7.3  Average and sum of injury severity score (1SS) distributed
over selected road usersin urban areas, data from five
hospitals, 1991/92

1SS Road users Total

P+C+Mp M MC Others| Unknown

Mean (s€) 29(1) 25(2) 43(9)| 26(6) 1.0 (0) 29(1)

std dev 33 47 71 24 0 38

Sum (se) 3812 (158) | 950 (104) | 288(68) | 39(14) 5(2.2)| 5,094 (202)

% of Sum (se) 74831 | 187(20)| 57(13)| 8(3 1(0) 100.0

Nt (t=total) 1,302 382 67 15 5 1,771

% of Nt 735 21.6 38 8 3 100.0

Abbreviations:

standard error, N = measured numbers

P=pedestrian, C=cyclist, Mp=mopedist, M=motorist, MC=motorcyclist, (S€) =



Appendix E

TableE7.4  Cumulative average and sum of hospital stay [days] one

month and longer after the accident distributed over

selected road usersin urban areas, data from five hospitals,

1991/92
L engths of Road users (R U) Total
hospital stay
HS P+C+Mp M MC Others Unknown
ml
Mean (s€) 1.3(.1) 1.2(.2) 2.0(.5) 9(5) 2(2) 13(.1)
Sum (se) 1,708 (165) 443 (90) 132 (38) 14 (8) 1(2) 2,298 (191)
% of Sum (se) 743(49)| 19.3(3.8) 57 (L7) 6(4) 0(0) 100.0
m6
Mean (s€) 42(7) 31(L1) 2.7(8) 1.4 (6) 2(2) 39(5)
Sum (se) 5,516 (860) | 1,192 (411) 184 (55) 20(9) 1(1) 6,913 (951)
% of Sum (se) 798(6.1) | 17.2(55) 2.7 (1.0) 3(2) 0(0) 100.0
yl
Mean (s€) 5.0(.8) 33(L1) 2.8(.8) 14(.6) 2(2) 45(.6)
Sum (se) 6,559 (1,033) | 1,276 (414) 188 (56) 20 (9) 1(2) 8,044 (1,115)
9% of Sum (se) 815(55)| 159(4.9) 2.3(.8) 31 0(0) 100.0
y2
Mean (s€) 6.2 (1.1) 36(L1) 2.9(8) 1.4 (6) 2(2) 55 (.8)
Sum (se) 8,124 (1,418) | 1,387 (422) 192 (56) 20(9) 1(1) 9,724 (1,491)
% of Sum (se) 835(4.9)| 14.3(4.3) 20(.7) 2(.2) 0(0) 100.0
y3,5
Mean (s€) 7.2(15) 44(1.2) 2.9(.8) 1.4 (6) 2(2) 6.4 (L1)
Sum (se) 9,441 (1,936) | 1,662 (444) 194 (56) 20 (9) 1(1)| 11,318(2,009)
9% of Sum (se) 834(48)| 147(43) 1.7 (.6) 21 0(0) 100.0
N (m1) 1,304 382 67 15 5 1773
N (m6) 601 165 35 7 2 810
N (yl) 554 148 34 6 2 744
N (y2) 538 140 34 6 2 720
N (y3.5) 523 134 33 6 2 698
Nt (t=total) 1,304 382 67 15 5 1,773
% of N 735 215 38 8 3 100.0

Estimated numbers are written in bold letters
Abbreviations: P=pedestrian, C=cyclist, Mp=mopedist, M=motorist, MC=motorcyclist, ml=within

one month; m6é=within six months, y1=within a year, y2=within two years,
y3.5=within 3 years and 5 months, (s €)=standard error, N (m1)=measured numbers
a giventime
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TableE7.5 Cumulative average and sum of visitsto a doctor one month
and longer after the accident distributed over selected road
usersin urban areas, data from five hospitals, 1991/92
Visitstoa Road users(R U) Total
doctor ¥
(VD) P+C+Mp M MC Others Unknown
ml
Mean (s€) 1.9 (.05) 20(.2) 24(2) 16 (.3) 15 (5) 2.0 (.05)
Sum (se) 2,491 (92) 779 (75) 162 (25) 24 (7) 8(4)| 3464 (122)
% of Sum (se) 71.9(2.2)| 225(1.9) 47(7) 7(2) 2(.1) 100.0
m6
Mean (s€) 26(1) 3.0(2) 3.3(4) 2,3(.6) 15 (.5) 2.7 (1)
Sum (se) 3,338(187) | 1,135 (95) 218 (33) 35(12) 8(4)| 4,733(212)
% of Sum (se) 705(25)| 24.0(2.1) 4.6(.8) 7(3) 2(.1) 100.0
yl
Mean (s€) 2.8 (1) 33(2) 3.6(4) 30(.9) 15 (5) 29(1)
Sum (se) 3,547 (194) | 1,253 (100) 239 (34) 45 (16) 8(4)| 5,001 (221)
% of Sum (se) 69.7(25)| 24.6(2.1) 47(8) 9(4) 1(.1) 100.0
y2
Mean (s€) 30(.2) 38(.3) 38(4) 30(.9 15 (.5) 32(1)
Sum (se) 3,873(239) | 1,448 (112) 253 (35) 45 (16) 8(4)| 5,625 (267)
% of Sum (se) 68.8(26)| 25.7(2.2) 45(.8) 8(.3) 1(.1) 100.0
y3,5
Mean (s€) 31(2) 46(4) 5.4 (1.5) 3.0(.9) 15 (5) 35(.2)
Sum (se) 4,042 (248) | 1,738(157)| 363 (105) 45 (16) 8(4)| 6,196 (319)
% of Sum (se) 65.2(3.9)| 28.1(3.2) 5.9 (1.8) 7(3) 1(.1) 100.0
N (md) 680 209 36 10 2 937
N (m6) 578 167 37 7 2 791
N (y1) 552 151 35 6 2 746
N(y2) 545 146 34 6 2 733
N(y3.5) 529 142 34 6 2 713
Nt (t=total) 1,304 382 67 15 5 1,773
% of Nt 73.5 215 3.8 8 3 100.0

1) Thefirstvisit to E. R. isincluded in the records presented

Estimated numbers are written in bold letters
Abbreviations. P=pedestrian, C=cyclist, Mp=mopedist, M=motorist, MC=motorcyclist, m1=within

one month; m6=within six months, yl=within ayear, y2=within two years,
y3.5=within 3 years and 5 months, (s e)=standard error, N (m1)=measured numbers
at giventime
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Table E7.6 Cumulative average and sum of visitsto a

physiotherapist/nur se six months and longer after the

accident distributed over selected road usersin urban

areas, data from five hospitals, 1991/92
Visitstoa Road users (R U) Total
physiotherapist/nurse
(V PN) P+C+Mp M MC Others | Unknown
m6
Mean (s €) 22(3) 39(.8) 36(19)| 23(20 0(0) 26(3)
sum (se) 2,804 (422) | 1,475 (311) | 243 (129) 35 (31) 0(0) 4,556 (545)
% of Sum (se) 615(7.7) | 324(7.2) 5.3 (2.9) 8(7) 0(0) 100.0
yl
Mean (s€) 29(4) 5.7 (1.0) 4519 | 2320 0(0) 35(4)
sum (se) 3,744 (516) | 2,195(389) | 300 (134) 35 (31) 0(0) 6,274 (660)
% of Sum (se) 59.7(65)| 35.0(6.3) 48(2.2) 6(5) 0(0) 100.0
y2
Mean (s €) 3.1(4) 8.2 (1.3) 51(19)| 23(20) 0(0) 43(4)
Sum (se) 4,083 (525) | 3125(489) | 342 (136) 35 (31) 0(0) 7,585 (723)
% of Sum (se) 53.8(5.8) | 412(6.1) 45 (1.9) 5(4) 0(0) 100.0
y3,5
Mean (s€) 34(4)| 125(22) 67(25) | 23(20) 0(0) 5.5 (.6)
sum (se) 4,409 (540) | 4,783 (868) | 448 (170) 35 (31) 0(0) 9,674 (1,003)
% of Sum (se) 456(6.0)| 49.4(6.9) 46(2.0) A4(3) 0(0) 100.0
N (m6) 530 155 34 6 2 727
N (y1) 534 145 35 5 2 721
N(y2) 535 143 35 6 2 721
N(y35) 525 142 33 6 2 708
Nt (t=total) 1,304 382 67 15 5 1,773
% of Nt 735 215 38 8 3 100.0

Estimated numbers are written in bold letters

Abbreviations: P=pedestrian, C=cyclist, Mp=mopedist, M=motorist, MC=motorcyclist, ml=within

one month; m6é=within six months, y1=within ayear, y2=within two years,

y3.5=within 3 years and 5 months, (s €)=standard error, N (m1)=measured numbers

at giventime




Appendix E

TableE7.7 Cumulative average length and sum of sick leave[in

working days| among injured one month and longer after

the accident distributed over selected road usersin urban

areas, data from five hospitals, 1991/92
Length of Road users (R U) Total
sick leave ¥
(SL) P+C+Mp M MC Others Unknown
ml
Mean (s€) 29(.2) 4.4(5) 6.1(1.3) 4.2(2.5) 0(0) 34(2)
Sum (se) 3,809 (308) 1,698 (196) | 406 (102) 63 (40) 0(0) 5,976 (383)
% of Sum (se) 63.7 (4.5) 28.4(3.8) 6.8 (L.7) 1.1(.7) 0(0) 100.0
m6
Mean (s€) 5.7 (.6) 102(15)| 107(32)| 122(58) 0(0) 6.9 (.6)
Sum (se) 7,395 (829) 3,883(582) |  720(223) 184 (94) 0(0) | 12,182 (1,038)
% of Sum (se) 60.7 (5.7) 31.9(5.3) 5.9 (2.0) 15 (.8) 0(0) 100.0
yl
Mean (s€) 6.4 (.7) 138(20)| 111(32)| 122(58) 0(0) 82(7)
Sum (se) 8,391 (928) 5283 (790) | 745 (224) 184 (94) 0(0) | 14,603 (1,225)
% of Sum (se) 57.5 (5.4) 36.2 (5.4) 5.1(L7) 1.3(.7) 0(0) 100.0
y2
Mean (s€) 7.1(8) 21537)| 183(65)| 122(58) 0(0) 10.6 (1.0)
Sum (se) 9,209 (1,027) | 8,200 (1,430) | 1,225 (442) 184 (94) 0(0) | 18,827 (1,748)
% of Sum (se) 48.9 (6.0) 436(7.1) 6.5 (2.6) 1.0 (.6) 0(0) 100.0
y3,5
Mean (s€) 8.1(11) R8(G7)| 23181 122(58) 0(0) 14.0 (1.4)
Sum (se) 10,539 (1,397) | 12,511 (2,186) | 1,548 (549) 184 (94) 0(0) | 24,781 (2,540)
% of Sum (se) 42.5(6.0) 50.5 (7.6) 6.2 (2.5) 7(4) 0(0) 100.0
N (md) 709 218 37 10 2 976
N (m6) 592 165 35 7 2 801
N (y1) 552 145 33 5 2 737
N(y2) 535 136 33 5 2 711
N(y3.5) 536 142 34 6 2 720
Nt (t=total) 1,304 382 67 15 5 1,773
% of Nt 73.5 215 3.8 8 3 100.0

1) The length of sick leaveis based on 251 working days per year

Estimated numbers are written in bold letters
Abbreviations: P=pedestrian, C=cyclist, Mp=maopedist, M=motorist, MC=motorcyclist, ml=within
one month; mé=within six months, y1=within ayear, y2=within two years,
y3.5=within 3 years and 5 months, (s e)=standard error, N (m1)=measured numbers

at giventime
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Table E7.8 Cumulative average health loss and sum of health among

injured one month and longer after the accident

distributed over selected road usersin urban areas, data

from five hospitals, 1991/92
L ength of Road users (R U) Total
health loss
(HL) P+C+Mp M MC Others Unknown
ml
Mean (s €) 311 40(.2) 3.6(.3) 32(7) 1.3 (4) 331
Sum (s e 4,046 (136) 1,539 (103) 241 (31) 48 (14) 6(2.8) 5,881 (174)
% of Sum (se) 68.8 (1.9) 26.2 (1.7) 41(.6) 8(.3) (1) 100.0
m6
Mean (s€) 9.8 (.4) 158(13)| 105(1.6) 8.1(3.0) 1.3(4) 11.1(.4)
Sum (s € 12,764 (692) 6,044 (634) | 701 (122) 121 (50) 6(2.8) 19,636 (943)
% of Sum (se) 65.0 (2.7) 30.8 (2.6) 3.6(.7) 6(.3) 0(0) 100.0
yl
Mean (s €) 14.3(.7) 268(20)| 146(24)| 10.0(3.3) 1.3 (4) 16.9 (.7)
Sum (se) 18,689 (1,027) 10,221 (973)| 981 (176) 150 (54) 6(2.8)| 30,048 (1,416)
% of Sum (se) 62.2 (2.7) 34.0(2.6) 3.3(7) 5(.2) 0(0) 100.0
y2
Mean (s€) 22.0(L.2) 466(38)| 21942)| 138(5.0) 1.3(4) 27.2(1.2)
Sum (s € 28,733 (1,852) 17,809 (1,773) | 1,469 (296) 208 (80) 6(2.8)| 48,225 (2,554)
% of Sum (se) 50.6 (2.9) 36.9 (2.9) 3.0(.7) 4(2) 0(0) 100.0
y3,5
Mean (s€) 30.8(1.9) 71.9(6.0)| 315(6.3)| 20785 1.3(4) 39.5(1.9)
Sum (se) 40,141 (2,855) 27,470 (2,786) | 2,112 (439) | 311 (133) 6(2.8)| 70,040 (3,955)
% of Sum (se) 57.3(3.1) 39.2(3.1) 30(.7) 4(2) 0(0) 100.0
N (m1) 766 229 a1 10 3 1,049
N (m6) 622 178 37 7 2 846
N (y1) 577 160 35 6 2 780
N(y2) 557 153 34 6 2 752
N(y3.5) 546 147 33 6 2 734
Nt (t=total) 1,304 382 67 15 5 1,773
% of Nt 735 215 38 8 3 100.0

Estimated numbers are written in bold letters

Abbreviations: P=pedestrian, C=cyclist, Mp=mopedist, M=motorist, MC=motorcyclist, ml=within

one month; m6é=within six months, y1=within a year, y2=within two years,

y3.5=within 3 years and 5 months, (s €)=standard error, N (m1)=measured numbers

a giventime
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Table E7.9 Performed t-tests of the influence of the selected road
usersin urban areas;, means

Time Indicators
per spectives ISS HS VD V PN SL HL
Immediate | U3>M: p=0.1
ml U3~M U3~M U3<M: p=0.01 |U3<M: p=0.001
m6 U3~M U3<M: p=0.2 U3<M: p=0.05 |[U3<M:p=0.01 |U3<M: p=0.001
yl U3~M U3<M: p=0.05 |U3<M: p=0.01 |U3<M: p=0.001 | U3<M: p=0.001
y2 U3>M: p=0.1 |U3<M: p=0.02 |U3<M: p=0.001 | U3<M: p=0.001 | U3<M: p=0.001
y3.5 U3>M: p=0.2 |U3<M: p=0.001 | U3<M: p=0.001 | U3<M: p=0.001 | U3<M: p=0.001
Abbreviations:  1SS= Injury severity score, H S=hospital stay, V D= visitsto adoctor, V PN=visits

to aphysiotherapist or anurse, S L=sick leave, H L=health loss, m1= within one

month, m6= within six months, y1= within ayear, y2=within two years,

y3,5=within 3 years and 5 months, U3=pedestrians + cyclists + mopedists,

M=motorists, ~=no statistically significant difference

Table E7.10 Performed t-tests of the influence of the selected road

usersin urban areas; totals
Time Indicators
per spectives 1SS HS VD V PN SL HL
Immediate | U3>M: p=0.001
ml U3>M: p=0.001 | U3>M: p=0.001 U3>M: p=0.001 | U3>M: p=0.001
m6 U3>M: p=0.001 | U3>M: p=0.001 | U3>M: p=0.02 |U3>M: p=0.001 | U3>M: p=0.001
yl U3>M: p=0.001 | U3>M: p=0.001 | U3>M: p=0.02 |U3>M:p=0.02 |[U3>M: p=0.001
y2 U3>M: p=0.001 | U3>M: p=0.001 | U3>M: p=0.2 uU3~-m U3>M: p=0.001
y3.5 U3>M: p=0.001 | U3>M: p=0.001 | U3~M U3~M U3>M: p=0.01

Abbreviations:

to aphysiotherapist or anurse,
SL=sick leave, H L=health loss, m1= within one month, m6= within six months,
y1= within ayear, y2=within two years, y3,5=within 3 years and 5 months,
U3=pedestrians + cyclists + mopedists, M=motorists, ~=no statistically significant
difference

ISS= Injury severity score, H S=hospital stay, V D= visitsto adoctor, V PN=visits
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TableE7.11 Injured motoristson linksin rural areas, police data [P]
and hospital data [H] fromfive hospital admittance areas, 1991/92
Speed limits Police [P] data Hospital [H] data
No. % No. %
50 12(4)] 22(43) 4 (2) 8(44)
70 163 (13) | 30.1(3.6) 90(10) | 17.9(4.0)
90 294 (17) | 54.3(2.9) 184(14) | 36.6(3.6)
110 69(8)| 12.8(4.0) 54 (7)| 10.7(4.2)
Unknown 3(0) 6 (0) 171 (13)| 34.0(3.6)
Total injured 541(23) 1000 503(22) 100.0
Abbreviations: (s e)=standard error
Table E7.12 Injury severities, police, and received care, hospital,

distributed over injured motorists on links at selected speed
limitsin rural areas, data from the five hospital admittance

areas, 1991/92
Police, N=541 Hospital, N=503
Speed limits
Injury severity Injury severity/care
D (se) Sel(se) Sl1(se D (se) In-p(se) Out-p (se€)
50 16.7(10.8) | 83.3(10.8) 75.0 (21.7) 25.0(21.7)
70 37(15)| 233(3.3) 73.0(35) 44(2.2) 37.8(5.1) 57.8(5.2)
90 54 (1.3)| 29.6(3.0) 65.0 (2.8) 87(21) 39.1(3.6) 52.2(3.7)
110 145(42)| 275(5.4) 58.0(59)| 185(5.3) 37.0(6.6) 44.4 (6.8)
Unknown 100.0 ( .0) 12.9(2.6) 87.1(2.6)
Total 59(1.0)| 27.0(1.9) 67.1(2.0) 6.0 (1.1) 30.0 (2.0) 64.0 (2.1)

Abbreviations: D=dead, Se |=severely injured, Sl 1= dlightly injured, In-p=in-patient cared, Out-

p=out-patient cared,
(se)=standard error

Table E7.13 Average and sum of injury severity score (1SS) distributed
over injured motorists on links at selected speed limitsin
rural areas, data fromfive hospitals, 1991/92

1SS Speed limits Total
50 70 90 110 Unknown

Mean (s€) 2.8(1.0) 5.7(.9) 6.6(.8)| 9.8(18) 2.0(.3) 5.2(4)
std dev 21 8.4 10.6 133 38 9.1
Sum (se) 11(7) 516 (96) 1,222 (171) | 529 (121) [ 335 (56) 2,613 (236)
% of Sum (se) A4(.3) 19.7 (4.1) 46.8 (6.4) | 20.3(4.4)| 12.8(2.6) 100.0
Nt (t=total) 4 90 184 54 171 503
% of Nt .8 17.9 36.6 .10.7 34.0 100.0
Abbreviations: (s €) = standard error, Nt = total numbers
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TableE7.14 Cumulative average and sum of hospital stay [days] one

month and longer after the accident distributed over injured

motorists on links at selected speed limitsin rural areas,

data from five hospitals, 1991/92
Length of Speed limits Total
hospital stay
HS 50 70 20 110 Unknown
ml
Mean (s€) 0.8 (.6) 31(7) 23(4) 22(8) 5(2) 1.8(2)
Sum (se) 3(24) 282 (69) 429 (85) 117 (47) 89 (43) 920 (126)
% of Sum (se) 3(3) 306081 | 466(10.1) 12.7 (5.3) 9.7 (4.7) 100.0
m6
Mean (s€) 0.8 (.6) 10.8 (5.4) 137(43)| 148(12.7) 2.6 (1.6) 9.4 (2.1)
Sum (se) 3(2.4) 974 (491) | 2,519 (806) 801(692) | 439 (269) | 4,737 (1,078)
% of Sum (se) A(.9) 206(12.9)| 532(232)| 16.9(13.6) 9.3 (6.8) 100.0
yl
Mean (s€) 0.8 (.6) 115 (6.4) 165(5.1) | 31.5(20.9) 2.6 (1.6) 12.4(2.6)
Sum (se) 3(24) 1,036 (585) | 3,043(955) | 1,700 (1,141) | 439(269) | 6,222 (1,305)
% of Sum (se) 0(0) 167(12.2) | 489(24.8)| 27.3(16.0) 7.1(55) 100.0
y2
Mean (s€) 0.8 (.6) 134 (6.7) 243(74)| 41.2(23.1) 2.6 (1.6) 16.7 (3.3)
Sum (se) 3(2.4) 1,202 (608) | 4,466 (1,368) | 2,224 (1,257) | 439 (269) | 8,334 (1,678)
% of Sum (se) 0(0) 144(94)| 536(224)| 26.7(13.9) 5.3 (3.9) 100.0
y3,5
Mean (s€) 0.8 (.6) 145 (6.8) 31.7(88)| 412(23.1) 2.6 (1.6) 195 (3.8)
Sum (se) 3(24) 1,302 (616) | 5,835 (1,650) | 2,224 (1,257)| 439(269) | 9,803 (1,916)
% of Sum (se) 0(0) 133(80)| 595(21.0)| 227(122)| 4432 100.0
N (ml) 3 90 184 54 171 502
N (m6) 1 29 74 12 74 190
N (y1) 1 26 66 11 73 177
N (y2) 1 27 66 10 71 175
N (y3.5) 1 27 61 9 69 167
Nt (t=total) 4 90 184 54 171 503
% of N 8 17.9 36.6 10.7 34.0 100.0

Estimated numbers are written in bold letters

Abbreviations:

m1=within one month; m6=within six months, yl=within ayear, y2=within two
years, y3.5=within 3 years and 5 months, (s €)=standard error, N (m1)=measured
numbers at given time
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Table E7.15 Cumulative average and sum of visitsto a doctor one month

and longer after the accident distributed over injured

motorists on links at selected speed limitsin rural areas,

data from five hospitals, 1991/92
Visitstoa Speed limits Total
doctor ¥
(v D) 50 70 90 110 Unknown
ml
Mean (s €) 1.0 (0) 19(.2) 15(.2) 12(2) 15 (.1) 16 (.1)
Sum (s e 4(2) 167 (23) 283 (36) 65 (15) 262 (25) 781 (52)
% of Sum (se) 5(3) 21.3(3.0) 36.3(3.8) 8.4 (1.9) 33.5(3.4) 100.0
m6
Mean (s€) 1.0 (0) 3.0(.6) 24(2) 15(3) 1.9(2) 22(2)
Sum (s € 4(2) 273 (60) 438 (52) 79 (17) 325 (36) 1,118 (86)
% of Sum (se) 4(2) 24.4(4.8) 39.2 (5.3) 7.0 (L8) 29.1(4.3) 100.0
yl
Mean (s €) 1.0 (0) 37(7) 2.8(.3) 16(.3) 20(.2) 25(.2)
Sum (se) 4(2) 334 (70) 512 (59) 84 (18) 344 (40) 1,277 (221)
% of Sum (se) 3(2) 26.1(4.9) 40.0 (5.5) 6.6 (1.7) 26.9 (4.2) 100.0
y2
Mean (s€) 1.0 (0) 4.9 (1.0) 3.2(3) 16(.3) 2.2(3) 30(.2)
Sum (s € 4(2) 445 (97) 585 (65) 84 (18) 381 (49) 1,499 (121)
% of Sum (se) 3(.1) 29.7 (5.6) 39.0 (6.0) 5.6 (15) 25.4 (4.5) 100.0
y3,5
Mean (s€) 1.0 (0) 5.4 (1.1) 3.5(.4) 1.8 (4) 2.3(5) 32(2)
sum (se) 4(2) 482 (99) 650 (76) 98 (23) 392 (81) 1,626 (319)
% of Sum (se) 2(.1) 29.7 (5.8) 40.0 (6.3) 6.0 (1.8) 24.1(5.1) 100.0
N (m1) 1 41 08 29 88 257
N (m6) 1 33 83 20 75 212
N (y1) 1 31 84 20 73 209
N(y2) 1 31 80 19 72 203
N(y3.5) 1 31 75 19 69 195
Nt (t=total) 4 90 184 54 171 503
% of Nt 8 17.9 36.6 10.7 34.0 100.0

2) Thefirst visitto E. R. ilsincluded in the records presented

Estimated numbers are written in bold letters

Abbreviations: ml=within one month; m6=within six months, y1=within a year, y2=within two
years, y3.5=within 3 years and 5 months, (s €)=standard error, N (m1)=measured
numbers at given time




Appendix E

TableE7.16 Cumulative average and sum of visitsto a
physiotherapist/nurse six months and longer after the
accident distributed over injured motorists on links at
selected speed limitsin rural areas, data from five hospitals,

1991/92
Visitstoa Speed limits Total
physiotherapist/nurse
(VPN) 50 70 90 110 Unknown
m6
Mean (se) 0(0) 7.7 (6.7) 3.9(1.6) .9(.6) .6(.3) 31(12)
Sum (se) 0(0) 693 (605) 721 (302) 48 (33) 109 (50) 1,572 (609)
% of Sum (se) 0(0)| 44.1(251)| 45.9(34.7) 3.1(34) 7.0 (6.2) 100.0
yl
Mean (se) 0(0) 10.6 (6.9) 6.5 (2.0) 1.2(.6) 1.3(.6) 48(1.3)
Sum (se) 0(0) 954 (622) [ 1,199 (365) 62 (36) 220 (101) 2,435 (667)
% of Sum (se) 0(0)| 39.2(181)| 49.2(25.0) 2.6(2.1) 9.0 (6.1) 100.0
y2
Mean (s€) 0(0) 111 (6.9) 7.9(2.1) 14(7) 1.9(7) 5.7 (1.4)
Sum (se) 0(0) 998 (624) | 1,458 (388) 76 (39) 331 (128) 2,863 (688)
% of Sum (se) 0(0)| 349(162)| 50.9(22.1) 2.7 (2.0) 11.6 (6.6) 100.0
y3,5
Mean (se) 0(0) 11.3(6.9) 9.7 (2.4) 2.1(.9) 2.3(.8) 6.6 (1.4)
Sum (se) 0(0) | 1,016 (624) | 1,786 (440) 112 (48) 387 (140) 3,300 (773)
% of Sum (se) 0(0)| 30.8(14.7)| 54.1(20.5) 3.4(2.2) 11.7 (6.1) 100.0
N ( m6) 1 30 76 19 70 196
N (y1) 1 31 80 19 71 202
N(y2) 1 29 78 19 71 198
N(y35) 1 30 74 20 69 194
Nt (t=total) 4 90 184 54 171 503
% of Nt 8 17.9 36.6 10.7 34,0 100,0

Estimated numbers are written in bold letters
Abbreviations: m6=within six months, yl=within a year, y2=within two years, y3.5=within 3 years
and 5 months, (s e)=standard error,
N (m1)=measured numbers at given time
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Table E7.17 Cumulative average length and sum of sick leave [in
working days| among injured one month and longer after
the accident distributed over injured motorists on links at
selected speed limitsin rural areas, data from five hospitals,
1991/92
L ength of Speed limits Total
sick leave?
((SL) 50 70 90 110 Unknown
ml
Mean (s€) 1.0(1.0) 4.8(1.0) 47(8)| 45(14) 34(6) 43(4)
Sum (se) 4(4) 436 (99) 873(159) | 241(85)| 588(114) 2,142 (236)
% of Sum (se) 2(2) 20.4 (5.0) 40.7(7.2)| 11.3(40)| 275(5.8) 100.0
m6
Mean (s€) 1.0(1.0) 12.8(4.3) 112(26)| 52(15) 5.0 (13) 86(13)
Sum (se) 4(4)| 1,156(401) | 2,052 (486) | 280(90)| 855 (220) 4,347 (681)
% of Sum (se) 101 266(86)| 472(108)| 64(27)| 19.7(6.2) 1000
yl
Mean (se) 1.0(1.0) 19.3(5.7) 12929 | 73(26) 6.4 (1.9) 11.1(1.6)
Sum (se) 4(4)| 1740(528)| 2377 (537)| 392(144) | 1,088 (322) 5,602 (823)
% of Sum (se) 101 31.1(88)| 424(103)| 70(31)| 19.4(65) 100.0
y2
Mean (s€) 1.0(1.0) 27.0(8.7) 17039 | 93@33) 6.5 (1.9) 143(2.2)
Sum (se) 4(4)| 2429(795)| 3,131(732)| 502 (182) | 1,105 (322) 7,171 (1,095)
% of Sum (se) 101 339(98)| 437(115| 70(33)| 154(5.6) 1000
y3,5
Mean (se) 10(L0)| 37.1(123) 282(7.9)| 9.3(33) 6.6 (1.9) 20.1(3.7)
Sum (se) 4(4)| 3,335 (1.122) | 5,186 (1,459) | 502 (182) | 1,105(322)| 10,132 (1,877)
% of Sum (se) 0(0)| 329(107)| 512(132)| 50(25| 109(4.3) 100.0
N (m1) 2 43 104 30 92 271
N (mé) 1 34 85 21 72 213
N (y1) 1 32 85 20 73 211
N(y2) 1 29 79 20 72 201
N(y3.5) 1 31 78 19 69 198
Nt (t=total) 4 90 184 54 171 503
% of Nt 8 17.9 36.6 107 34,0 100,0
1) The length of sick leaveis based on 251 working days per year

Estimated numbers are written in bold letters

Abbreviations: ml=within one month; mé=within six months, y1=within ayear, y2=within two

years, y3.5=within 3 years and 5 months, (s €)=standard error, N (m1)=measured
numbers at given time
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Table E7.18 Cumulative average health loss and sum of health among

injured one month and longer after the accident distributed

over injured motorists on links at selected speed limitsin

rural areas, data fromfive hospitals, 1991/92
L engths of Speed limits Total
health loss
HL) 50 70 90 110 Unknown
ml
Mean (s€) 31(2.2) 55 (.5) 6.1(.3) 9.4 (.6) 26(.2) 5.1(.2)
Sum (se) 12 (10) 496 (70) | 1,128 (113) 507 (83) 439 (41) 2,583 (162)
% of Sum (se) 5(.4) 19.2 (2.5) 43.7 (3.5) 196(2.8)| 17.0(2.0) 100.0
m6
Mean (s€) 3.1(2.2) 20.9 (2.5) 29.4 (1.6) 46.8 (4.1) 7.0(L2) 21.9(.9)
Sum (se) 12(10)| 1,881(386)| 5412(701)| 2,525(524)| 1,198 (209) 11,028 (975)
% of Sum (se) 1(.1) 17.1(2.7) 49.1(4.2) 229(34)| 109(2.0) 100.0
yl
Mean (s€) 31(2.2) 35.6 (3.6) 54.1(2.5) 86.7 (6.0) 9.2 (1.4) 38.6(L3)
Sum (se) 12(10)| 3,201(582) | 9,960(1,082) | 4,680 (806) | 1,580 (251) 19,433 (1,483)
% of Sum (se) 1(.1) 16.5 (2.4) 51.3(3.8) 24.1(3.2) 8.1(1.4) 100.0
y2
Mean (s€) 3.1(2.2) 65.0 (6.7) 102.3(47)| 1650(10.6)| 13.0(2.1) 71.2 (2.4)
Sum (se) 12(10) | 5,854 (1,058) | 18,821 (1,981) | 8,008 (1,463)) | 2,228 (372) 35,822 (1,483)
% of Sum (se) 0(0) 16.3(2.3) 52.5(3.8) 24.9 (3.3) 6.2 (12) 100.0
y3,5
Mean (s€) 31(22)| 106.6(10.3) 167.9(7.7)| 2755(@151)| 157(27) 115.5 (3.6)
Sum (se) 12 (10) | 9.595 (1,647) | 30,898 (3,123) | 14,877 (2,272) | 2,692 (469) 58,074 (4,203)
% of Sum (se) 0(0) 165 (2.3) 53.2 (3.6) 25.6 (3.2) 46(9) 100.0
N (md) 2 46 113 31 99 291
N (m6) 1 34 94 22 76 227
N (y1) 1 32 88 21 73 215
N(y2) 1 30 86 20 72 209
N(y3.5) 1 31 81 21 69 203
Nt (t=total) 4 90 184 54 171 503
% of Nt 8 17.9 36.6 10.7 34,0 100,0

Estimated numbers are wri

Abbreviations: ml=within one month; m6=within six months, y1=within a year, y2=within two
years, y3.5=within 3 years and 5 months, (s €)=standard error, N (m1)=measured
numbers at given time

ttenin bold letters
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Table E71.9 Performed t-tests of the influence of the selected

speed limitsin rural areas among motorists, means

Time Indicators
per spectives ISS HS VD V PN SL HL
70~90
Immediate | 70<110: p=0.05
90<110: p=0.2
70~90 70>90: p=0.2 70~90 70~90
m1 70~110 70>110: p=0.02 70~110 70<110: p=0.001
90~110 90~110 90~110 90<110: p=0.001
70~90 70~90 70~90 70~90 70<90: p=0.01
mé 70~110 70>110: p=0.05 70~110 70>110: p=0.1 | 70<110: p=0.001
90~110 90>110: p=0.02 90>110: p=0.1 | 90>110: p=0.05 | 90<110: p=0.001
70~90 70~90 70~90 70~90 70<90: p=0.001
yl 70~110 70>110: p=0.01 70>110: p=0.2 | 70>110:p=0.1 | 70<110: p=0.001
90~110 90>110: p=0.01 90>110: p=0.02 |90>110: p=0.2 | 90<110: p=0.001
70~90 70>90: p=0.2 70~90 70~90 70<90: p=0.001
y2 70~110 70>110: p=0.01 70>110: p=0.2 | 70>110:p=0.1 | 70<110: p=0.001
90~110 90>110: p=0.001 | 90>110: p=0.01 |90>110:p=0.2 | 90<110: p=0.001
70<90: p=0.2 | 70>90: p=0.2 70~90 70~90 70<90: p=0.001
y3.5 70~110 70>110: p=0.01 70>110: p=0.2 | 70>110: p=0.05 | 70<110: p=0.001
90~110 90>110: p=0.01 90>110: p=0.01 | 90>110: p=0.05 | 90<110: p=0.001
Abbreviations: 1SS= Injury severity score, H S=hospital stay, V D= visitsto adoctor, VP N=visits to
aphysiotherapist or anurse, S L=sick leave, H L=health loss, m1= within one month,
m6= within six months, y1= within ayear, y2=within two years, y3,5=within 3 years
and 5 months, ~ =no statistically significant difference
Table E7.20 Performed t-tests of the influence of selected speed
limitsin rural areas among motorists; totals
Time Indicators
per spectives 1SS HS VD V PN SL HL
70<90: p=0.001
Immediate |70~110
90>110: p=0.001
70<90: p=0.2 70<90: p=0.01 70<90: p=0.05 70<90: p=0.001
m1 70>110: p=0.05 | 70>110: p=0.001 70>110: p=0.01 | 70~110
90>110: p=0.01 | 90>110: p=0.001 90>110: p=0.001 | 90>110: p=0.001
70<90: p=0.2 70<90: p=0.05 70~90 70<90: p=0.2 70<90: p=0.001
mé 70~110 70>110: p=0.01 | 70~110 70>110: p=0.05 | 70~110
90>110: p=0.2 | 90>110: p=0.001 | 90>110: p=0.05 | 90>110: p=0.001 | 90>110: p=0.001
70<90: p=0.1 70<90: p=0.1 70~90 70~90 70<90: p=0.001
yl 70~110 70>110: p=0.001 | 70>110: p=0.2 | 70>110: p=0.02 | 70<110: p=0.2
90~110 90>110: p=0.001 | 90>110: p=0.01 | 90>110: p=0.001 | 90>110: p=0.001
70<90: p=0.05 | 70~90 70~90 70~90 70<90: p=0.001
y2 70~110 70>110: p=0.001 | 70>110: p=0.2 | 70>110: p=0.02 | 70<110: p=0.1
90~110 90>110: p=0.001 | 90>110: p=0.001 | 90>110: p=0.001 | 90>110: p=0.001
70<90: p=0.02 | 70<90: p=0.2 70~90 70~90 70<90: p=0.001
y3.5 70<110: p=0.2 | 70>110: p=0.001 | 70>110: p=0.2 | 70>110: p=0.02 | 70<110: p=0.1
90>110: p=0.05 | 90>110: p=0.001 | 90>110: p=0.001 | 90>110: p=0.01 | 90>110: p=0.001

Abbreviations: 1SS= Injury severity score, H S=hospital stay, V D= visitsto adoctor, V PN=visits to
aphysiotherapist or anurse, SL=sick leave, H L=health loss, m1= within one month,
m6= within six months, y1= within ayear, y2=within two years, y3,5=within 3 years
and 5 months, ~ =no statistically significant difference




Appendix E

Table E7.21

Injured cyclistsin urban areas, police data [ P] and hospital
data [H] from five hospital admittance areas, 1991/92

Type of Police [P] data Hospital [H] data
accidents
No. % No. %

Single 37(6)| 17.3(6.2) 576 (24) 63.4 (2.0)
Co unpr 29(5)| 13.6(6.4) 126 (11) 139(3.1)
Comv 146 (12) | 68.2(3.9) 157 (13) 17.3(3.0
Co others 2(1) 14(.9) 15 (4) 1.7 (3.3
Unknown 0(0) 0(0 35(6) 3.9(3.3)
Total injured 214 (15) 100.0 909 (30) 100.0

Abbreviations: Co unpr= collisions with unprotected road users, Co mv = collisions
with motor vehicles, Co others = collision with others, (s
e)=standard error

TableE7.22 Injury severities, police, and received care, hospital,
distributed over injured cyclists in different accidents in
urban areas, data from the five hospital admittance areas,
1991/92

Police, N=214 Hospital, N=909
Type of
accidents Injury severity Injury severity/care
D (se) Sel (se) S(se D (se) In-p(se) QOut-p (s€)

Single 277 | 32477 649(7.9 2(2)| 193(16) 80.6 (1.7)

Co unpr 241(79)| 75.9(7.9) 20.6 (3.6) 79.4(3.6)

Comv 7(7| 397(41)| 596(41) 6(6)| 28.7(36) 70.7 ( 3.6)

Co others 1000 (0) 20.0 (10.3) 80.0 (10.3)

Unknown 1000 (0) 20.0(6.8) 80.0 (6.8)

Total 9 (7] 360333 | 631(33 22| 211014 78.7 (14)

Abbreviations: Co unpr= collisions with unprotected road users, Co mv = collisions with motor
vehicles, Co others = callision with others, D=dead, Se I= severely injured, Sl |1=
dlightly injured, In-p=In-patient cared, Out-p=COut-patient cared, (s €)=standard error

Table E7.23 Average and sum of injury severity score (1SS) distributed
over injured cyclists in different accidentsin urban areas,
data from five hospitals, 1991/92

1SS Type of accidents (T A) Total
Single Co unpr Comv Co others Unknown

Mean (s€) 26(1) 23(.2) 37(4) 3.0(.6) 23(.3) 2.8(.1)
std dev 25 2.0 5.4 23 19 31
Sum (se) 1,509 (86) 290 (34) 586 (82) 45 (15) 80 (18) 2,510 (126)
% of Sum (se) 60.1 (3.4) 115 (15) 23.3(2.8) 1.8 (.6) 3.2(.7) 100.0
Nt (t=total) 576 126 157 15 35 909
% of Nt 63.4 13.9 17.3 17 3.9 100.0

Abbreviations: Co unpr=collisions with unprotected road users, Co mv =collisions with motor
vehicles, Co others=collision with others, (se€) = standard error, Nt = total numbers
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Table B7.24 Cumulative average and sum of hospital stay [days| one
month and longer after the accident distributed over injured
cyclistsin different accidents in urban areas, data fromfive
hospitals, 1991/92

L ength of Type of accidents (T A) Total
hospital stay

HYS) Single Co unpr Comv Coothers Unknown

ml

Mean (s €) 0.8(.1) 5(.1) 2.2 (.5) 1.6 (1.0) 4(.2) 1.0(.2)
Sum (s €) 432 (74) 58 (15) 382 (88) 24 (16) 14(6) 909 (117)
% of Sum (se) 47.5 (8.6) 6.4(2.2) 41.9 (8.6) 2.6 (1.8) 1.5(.8) 100.0
m6

Mean (s €) 14(.3) 9(.2) 9.2 (3.0) 1.6 (1.0) 4(.2) 2.7 (.7)
Sum (se) 823 (152) 111 (29) 1,437 (472) 24 (16) 14 (6) 2,409 (599)
% of Sum (se) 34.2 (10.6) 4.6 (2.3) 59.6 (9.6) 1.0(.8) .6 (.4) 100.0
yl

Mean (s€) 1.4(.3) 9(2) 14.1(4.2) 1.6 (1.0) 4(2) 35(.9)
Sum (se) 823 (152) 111 (29) | 2,215 (674) 24 (16) 14(6) 3,188 (823)
% of Sum (se) 25.8 (8.7) 3.5(1.9) 69.5 (8.1) .8(.6) 4 (.3) 100.0
y2

Mean (s €) 1,6 (.3) 9(.2) 20.4 (6.6) 1.6 (1.0) 4(.2) 4.7 (1.9)
Sum (se) 899 (170) 111 (29) | 3,209 (1,045) 24 (16) 14(6) 4,257 (1,248)
% of Sum (se) 21.1(8.2) 2.6 (1.6) 75.4 (7.4) .6 (.5) .3(.2) 100.0
y35

Mean (s€) 16(.3) 9(.2) 27.8(9.9) 1.6 (1.0) A4(.2) 5.9(2.0)
Sum (se) 899 (170) 111 (29) | 4,360 (1,558) 24 (16) 14 (6) 5,407 (1,821)
% of Sum (se) 16.6 (7.5) 2.1(1.4) 80.6 (6.7) A4 (.4) 3(.2) 100.0
N (m1) 576 126 157 15 35 909
N (m6) 250 53 87 7 12 409
N (y1) 235 51 77 7 10 380
N (y2) 229 50 75 7 10 371
N (y35) 225 48 72 7 10 362
Nt (t=total) 576 126 157 15 35 909
% of N 63.4 13.9 17.3 17 3.9 100.0

Estimated numbers are written in bold letters
Abbreviations: Co unpr=collisions with unprotected road users, Co mv =collisions with motor
vehicles, Co others=callision with others, m1=within one month; mé=within six
months, y1=within ayear, y2=within two years, y35=within 3 years and 5 months,
(s e)=standard error, N (m1)=measured numbers at given time
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Table E7.25 Cumulative average and sum of visitsto a doctor one month
and longer after the accident distributed over injured
cyclistsin different accidents in urban areas, data fromfive
hospitals, 1991/92

Visitsto) a Type of accidents (T A) Total
doctor *

(VD) Single Co unpr Comv Coothers Unknown

ml

Mean (se) 18(.1) 1.0(.2) 19(.1) 2.2(.6) 20(4) 19(.1)
Sum (se) 1,054 (58) 257 (32) 298 (31) 33(13) 70 (18) 1,712 (78)
% of Sum (se) 61.6 (3.3) 15.0 (1.9) 17.4 (2.0 19(7)| 4110 100.0
m6

Mean (s€) 2.4(3) 25(2) 2.8(.2) 2.2(6) 2.0 (4) 24(2)
Sum (se) 1,365 (160) 320 (39) 432 (45) 33(13) 70 (18) 2,220 (169)
% of Sum (se) 615 (4.1) 144(22)| 195(.7) 1.5(.6) 3.2(.9) 100.0
yl

Mean (se) 25(.3) 26(.2) 3.0(.3) 2.2(.6) 20(4) 26(.2)
Sum (se) 1,417 (164) 326 (39) 473 (49) 33(13) 70 (18) 2,319 (174)
% of Sum (se) 61.1 (4.0) 14.1 (2.1) 20.4 (2.8) 1.4(.6) 3.0(.8) 100.0
y2

Mean (s€) 2.6(.3) 26(2) 32(:3) 2.2(6) 2.0 (4) 27(2)
Sum (se) 1,509 (170) 329 (39) 501 (52) 33(13) 70 (18) 2,442 (181)
% of Sum (se) 61.8 (4.0) 135(20)| 205(2.8) 1.4(5) 2.9(.8) 100.0
y35

Mean (se) 2.7(.3) 3.1(5) 34(.3) 26(.7) 2.0(4) 28(.2)
Sum (se) 1,532 (170) 387 (64) 529 (59) 39(14) 70 (18) 2,558 (191)
% of Sum (se) 59.9 (4.5) 15.1 (2.8) 20.7 (3.0) 1.5(.6) 2.7 (.8) 100.0
N (m1) 286 71 99 10 11 477
N (mé) 240 52 82 7 12 393
N (y1) 235 49 76 7 10 377
N(y2) 235 49 73 7 10 374
N(y35) 225 50 73 7 10 365
Nt (t=total) 576 126 157 15 35 909
% of Nt 63.4 13.9 17.3 17 3.9 100.0

3) Thefirstvisitto E. R. ilsincluded in the records presented
Estimated numbers are written in bold letters
Abbreviations: Co unpr=collisions with unprotected road users, Co mv =collisions with motor
vehicles, Co others=collision with others, m1=within one month; mé=within six
months, y1=within ayear, y2=within two years, y35=within 3 years and 5 months,
(se)=standard error, N (m1)=measured numbers at given time
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Table E7.26 Cumulative average and sum of visitsto a

physiotherapist/nur se six months and longer after the
accident distributed over injured cyclists in different

accidentsin urban areas, data from five hospitals, 1991/92

Visitstoa Type of accidents (T A) Total
physiotherapist/nurse

(V PN) Single Co unpr Comv | Coothers | Unknown

m6

Mean (s€) 18(4) | 19(11) 41(1.49) 3(.3) 0(0) 21 (.4)
Sum (se) 1,059 (258) | 236 (138) 650 (225) 4(4) 0(0) 1,950 (386)
% of Sum(se) 54.4(125) | 121(7.2) | 33.3(10.8) 2(.2) 0(0) 100.0
yl

Mean (se) 25(6) 19(11) 49(15) 3(3) 0(0) 2.7 (.5)
Sum (se) 1,420 (346) | 243 (138) 775 (241) 4(4) 0(0) 2,443 (458)
% of Sum(se) 58.1(11.5) | 10.0(5.8) 31.7() 2(.2) 0(0) 100.0
y2

Mean (s€) 26(6) 19(11) 52 (1.5) 3(.3) 0(0) 2.8(.5)
Sum (se) 1,515 (351) | 243(138) 822 (242) 4(4) 0(0) 2,585 (462)
% of Sum(se) 58.6 (11.0) | 9.4 (54) 31.8() 2(.2) (0) 100.0
y35

Mean (se) 29(6)| 25(12 5.6(1.6) 3(3) 0(0) 3.1(.5)
Sum (se) 1,642 (359) [ 309 (153) 883 (250) 4(4) 0(0) 2,838 (477)
% of Sum(se) 57.9(10.4) | 10.9(5.5) 31.1() 2(.2) 0(0) 100.0
N ( m6) 225 48 74 7 12 366
N (y1) 224 49 74 6 10 363
N(y2) 229 47 74 7 10 367
N(y35) 226 48 71 7 10 362
Nt (t=total) 576 126 157 15 35 909
% of Nt 63.4 13.9 17.3 17 3.9 100,0

Estimated numbers are written in bold letters

Abbreviations: Co unpr=collisions with unprotected road users, Co mv =collisions with motor
vehicles, Co others=collision with others, m1=within one month; mé=within six

months, y1=within ayear, y2=within two years, y35=within 3 years and 5 months,

(se)=standard error, N (m1)=measured numbers at given time
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Table E7.27 Cumulative average length and sum of sick leave [in
working days| among injured one month and longer after
the accident distributed over injured cyclists in different

accidents in urban areas, data from five hospitals, 1991/92

Length of Type of accidents (T A) Total
sick leave V
(SL) Single Co unpr Comv Coothers Unknown
ml
Mean (se) 27(.3) 25(.6) 42(.7) 2.7 (1.3) 2.4 (1.7) 29(.3)
Sum (se) 1,558 (205) [ 312 (78) 655 (117) 40 (23) 84 (62) 2,649 (256)
% of Sum (se) 58.8(7.2) | 11.8(3.3) 24.7 (5.2) 15(.9 3.2(2.3) 100.0
m6
Mean (s€) 53(9)| 43(14) 11.7 (2.8) 2.7(1.3) 41(2.5) 6.2(.8)
Sum (se) 3,079 (555) | 544 (175) | 1,843 (456) 40 (23) 145 (88) 5,651 (780)
% of Sum (se) 545@8.7)| 9.6(3.6) 32.6(7.5) 7(4) 26(1L7) 100.0
yl
Mean (se) 6.0(10)| 43(14 15.1 (3.4) 2.7 (1.3) 4.1(25) 7.2(1.0)
Sum (se) 3,429 (593) | 544 (175) | 2,366 (552) 40 (23) 145 (88) 6,524 (885)
% of Sum (se) 52.6 (8.5) 8.3(3.1) 36.3(7.5) .6 (.4) 2.2 (1.4) 100.0
y2
Mean (s€) 66(1L1)| 434 17.7 (4.0) 2.7(1.3) 41(2.5) 8.0(1.1)
Sum (se) 3,777 (650) | 544 (175) | 2,783 (634) 40 (23) 145 (88) 7,288 (990)
% of Sum (se) 51.8(84)| 75(2.8) 38.2(7.5) 6(.3) 2.0(13) 100.0
y35
Mean (s€) 66(1L1)| 434 21.7 (5.6) 2.7(1.3) 41(2.5) 8.7 (1.4)
Sum (se) 3,777 (650) | 544 (175) | 3,406 (891) 40(23) 145 (88) 7,912 (1,238)
% of Sum (se) 47.7 (9.3) 6.9 (2.8) 43.1(8.5) 5(.3) 1.8(1.2) 100.0
N (m1) 300 73 101 11 12 497
N (m6) 247 56 82 7 12 404
N (y1) 236 51 77 7 10 381
N(y2) 230 50 74 7 10 371
N(y35) 227 50 76 7 10 370
Nt (t=total) 576 126 157 15 35 909
% of Nt 63.4 13.9 17.3 1.7 3.9 100,0
1) The length of sick leaveis based on 251 working days per year

Estimated numbers are written in bold letters
Abbreviations: Co unpr=collisions with unprotected road users, Co mv =collisions with motor
vehicles, Co others=collision with others, m1=within one month; mé=within six
months, y1=within ayear, y2=within two years, y35=within 3 years and 5 months,
(se)=standard error, N (m1)=measured numbers at given time
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Table E7.28 Cumulative average health loss and sum of health among

injured one month and longer after the accident distributed

over injured cyclists in different accidentsin urban areas,

data from five hospitals, 1991/92

L engths of Type of accidents (T A) Total
health loss

(HL) Single Co unpr Comv Coothers Unknown

ml

Mean (s€) 26(.1) 29(.2) 36(.2 24(.7) 19(.3) 2.8(.1)
Sum (se) 1,517 (83) 365 (36) 567 (51) 36 (12) 67 (14) 2,551 (106)
% of Sum (se) 59.5 (2.8) 14.3(1.7) 22.2(2.1) 14(5) 2.6 (.7) 100.0
m6

Mean (s€) 7.3(.5) 8.1(11) 12.8(1.8) 9.8 (5.5) 45 (1.49) 8.3(.5)
Sum (se) 4,228 (361) 1,021 (157) 2,008 (344) 147 (87) 159 (52) 7,564 (550)
% of Sum(se) 55.9 (5.3) 13.5(2.6) 26.5 (4.3) 1.9(12) 2.1(.8) 100.0
yl

Mean (s€) 10.3(.8) 10.6 (1.4) 20.4(3.1) 17.1(7.5) 45(14) 12.0(.8)
Sum (se) 5,915 (522) 1,331 (193) 3,202 (558) 257 (120) 159 (52) 10,865 (836)
% of Sum (se) 54.4 (5.4) 12.3(2.4) 29.5 (4.7) 24(1.2) 1.5(.6) 100.0
y2

Mean (s€) 15.5(1.5) 14.4(2.2) 344(6.1) | 295(11.3) 45 (1.49) 18.4(1.5)
Sum (se) 8,947 (956) 1,808 (287) | 5,408 (1,062) | 443 (181)) 159 (52) | 16,765 (1,540)
% of Sum(se) 53.4(6.1) 10.8 (2.4) 32.3(5.4) 2.6 (1.3) 9 (4 100.0
y35

Mean (s€) 21.2(2.4) 19.0(3.2) 52.4(9.7)| 485(17.3) 45 (1.49) 26.1(2.4)
Sum (se) 12,230 (1,522) 2,388 (413) | 8,234 (1,687) 727 (277) 159 (52) | 23,739 (2,440)
% of Sum (se) 51.5 (6.6) 10.1 (2.5) 34.7 (6.0) 31(1.4) 7(.3) 100.0
N (m1) 324 77 107 11 15 534
N (m6) 263 59 82 7 12 423
N (y1) 248 54 78 7 10 397
N(y2) 246 52 75 7 10 390
N(y35) 236 53 74 7 10 380
Nt (t=total) 576 126 157 15 35 909
% of Nt 63.4 13.9 17.3 17 3.9 100,0

Estimated numbers are written in bold letters
Abbreviations: Co unpr=collisions with unprotected road users, Co mv =collisions with motor

vehicles, Co others=collision with others, m1=within one month; mé=within six
months, yl=within ayear, y2=within two years, y35=within 3 years and 5 months,
(s e)=standard error, N (ml)=measured numbers at given time
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Table E7.28 Cumulative average health loss and sum of health among

injured one month and longer after the accident distributed

over injured cyclists in different accidents in urban areas,

data from five hospitals, 1991/92
L engths of Type of accidents (T A) Total
health loss
HL) Single Co unpr Comv Coothers Unknown
ml
Mean (s€) 26 (1) 29(2) 36(.2) 24(7) 1.9 (:3) 2.8 (1)
Sum (se) 1,517 (83) 365 (36) 567 (51) 36(12) 67 (14) 2,551 (106)
% of Sum (se) 595 () 14.3 () 22.2() 1.4() 2.6() 100.0
m6
Mean (s€) 7.3(5) 8.1(L1) 12.8(18) 9.8 (5.5) 45 (1.4) 8.3(5)
Sum (se) 4,228 (361) 1,021 (157) | 2,008 (344) 147 (87) 159 (52) 7,564 (550)
% of Sum (se) 55.9 () 135 () 26.5() 1.9 () 210 100.0
yl
Mean (s€) 10.3(.8) 10.6 (1.4) 20431 | 17.1(75) 45(1.4) 12.0(.8)
Sum (se) 5,915 (522) 1,331 (193) | 3,202(558)| 257 (120) 159 (52) | 10,865 (836)
% of Sum (se) 54.4 () 12.3() 295 () 24() 15() 100.0
y2
Mean (s€) 15.5 (1.5) 14.4(2.2) 34.4(6.1) | 295(113) 45 (1.4) 18.4 (1.5)
Sum (se) 8,947 (956) 1,808 (287) | 5,408 (1,062) | 443 (181)) 159 (52) | 16,765 (1,540)
% of Sum (se) 53.4 (0) 10.8 () 32.3() 2.6() 9() 100.0
y35
Mean (s€) 21.2 (2.4) 19.0 (3.2) 524(9.7)| 485(17.3) 45 (1.4) 26.1(2.4)
Sum (se) 12,230 (1,522) 2,388 (413) | 8,234 (1,687)| 727 (277) 159 (52) | 23,739 (2,440)
% of Sum (se) 515 (0) 10.1 () 34.7() 31() 7(0) 100.0
N (md) 324 77 107 11 15 534
N (m6) 263 59 82 7 12 423
N (y1) 248 54 78 7 10 397
N(y2) 246 52 75 7 10 390
N(y35) 236 53 74 7 10 380
Nt (t=total) 576 126 157 15 35 909
% of Nt 63.4 13.9 17.3 17 3.9 100,0

Estimated numbers are written in bold letters
Abbreviations: Co unpr=collisions with unprotected road users, Co mv =collisions with motor

(s e)=standard error, N (m1)=measured numbers at given time

vehicles, Co others=collision with others, m1=within one month; mé=within six
months, y1=within ayear, y2=within two years, y35=within 3 years and 5 months,




Appendix E

Table E7.29 Performed t-tests of the influence of three types of accidents

oninjured cyclistsin urban areas; means

Time Indicators
per spectives ISS HS VD V PN SL HL
S>CU: p=0.2
Immediate |S<CM: p=0.02
CU<CM: p=0.01
SCU: p=0.1 S~CU S~CU S~CU
mi S<CM: p=0.01 |S-~CM S<CM: p=0.05 |S<CM: p=0.001
CU<CM: p=0.001 | CU~CM CU<CM: p=0.1 CU<CM: p=0.02
S>CU: p=0.2 S~CU S~CU S~CU S~CU
mé6 S<CM: p=0.01 |S-~CM S<CM: p=0.2 [S<CM: p=0.05 |S<CM: p=0.01
CU<CM: p=0.01 |CU~CM CU<CM: p=0.2 [ CU<CM:p=0.02 |CU<CM: p=0.05
SSCU: p=0.2 S~CU S~CU S~CU S~CU
yl S<CM: p=0.01 |[S<CM: p=02 |[S<CM: p=02 |S<CM: p=0.02 |S<CM: p=0.01
CU<CM: p=0.01 |CU~CM CU<CM:p=0.2 [ CU<CM:p=0.01 |CU<CM: p=0.01
SCU: p=0.1 S~CU S~CU S>CU: p=0.2 S~CU
y2 S<CM: p=0.01 |S<CM: p=02 |[S<CM: p=0.2 |S<CM: p=0.001 |S<CM: p=0.01
CU<CM: p=0.01 |CU<CM:p=0.2 |CU<CM:p=0.1 |CU<CM:p=0.001 | CU<CM: p=0.01
SCU: p=0.1 S~CU S~CU S~CU S~CU
y3.5 S<CM: p=0.01 |[S<CM: p=02 |S<CM: p=0.1 |[S<CM: p=0.01 |S<CM: p=0.01
CU<CM: p=0.01 |CU~CM CU<CM:p=0.2 [ CU<CM:p=0.01 |CU<CM: p=0.01
Abbreviations: 1SS= Injury severity score, H S=hospital stay, V D= visitsto adoctor, V PN=visitsto
aphysiotherapist or anurse, SL=sick leave, H L=health loss, m1= within one month,
m6= within six months, y1= within ayear, y2=within two years, y3,5=within 3 years
and 5 months, S=single accidents, CU= collisions with unprotected road users,
CM=collisions with motor vehicles, ~=no statistically significant difference
TableE7.30  Performed t-tests of the influence of three types of
accidents on injured cyclistsin urban areas; totals
Time Indicators
per spectives 1SS HS VD V PN SL HL
S>CU: p=0.001
Immediate | S>CM: p=0.001
CU<CM:p=0..001
S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.001
ml S~CM S>CM: p=0.001 S>CM: p=0.001 S>CM: p=0.001
CU<CM: p=0.001 | CU<CM: p=0.2 CU<CM: p=0.02 | CU<CM: p=0.01
S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.01 S>CU: p=0.001 S>CU: p=0.001
m6 S~CM S>CM: p=0.001 S~-CM S>CM: p=0.1 S>CM: p=0.001
CU<CM: p=0.01 | CU<CM: p=0.1 CU<CM: p=0.2 CU<CM: p=0.01 | CU<CM: p=0.01
S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.01 S>CU: p=0.001 S>CU: p=0.001
yl S<CM: p=0.05 S>CM: p=0.001 S>CM: p=0.2 S>CM: p=0.2 S>CM: p=0.001
CU<CM: p=0.01 |CU<CM:p=0.02 |CU<CM: p=0.1 CU<CM: p=0.01 | CU<CM: p=0.01
S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.001
y2 S<CM: p=0.05 S>CM: p=0.001 S>CM: p=0.2 S~CM S>CM: p=0.02
CU<CM: p=0.01 |CU<CM:p=0.01 |CU<CM:p=0.05 [CU<CM:p=0.001 |[CU<CM: p=0.01
S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.001 S>CU: p=0.001
y3.5 S<CM: p=0.05 S>CM: p=0.001 |S>CM: p=0.1 S~CM S>CM: p=0.1
CU<CM: p=0.01 | CU<CM: p=0.2 CU<CM: p=0.001 | CU<CM: p=0.01 | CU<CM: p=0.001
Abbreviations: I1SS= Injury severity score, H S=hospital stay, V D= visitsto a doctor, V

PN=visitsto a physiotherapist or anurse, S L=sick leave, H L=health loss, m1=
within one month, m6= within six months, y1= within ayear, y2=within two
years, y3,5=within 3 years and 5 months, S=single accidents, CU= collisions
with unprotected road users, CM=collisions with motor vehicles, ~=no
statistically significant difference
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Table E7.31

Injured pedestrians in single accidents in urban areas,
hospital data [H] fromfive hospital admittance areas,
1991/92

Road-surface Hogspital [H] data

conditions

No. %

Dry 36 (6)| 17.9(64)

Wet 17 (4| 85(68)

| ce/snow 73 (9)| 363(56)

Others 3(2)| 15(70

Unknown 72(9) 35.8 (5.7)

Total injured 201 (14) 100.0

Abbreviations: (s e)=standard error

Table E7.32 Received care distributed over injured pedestrians in single
accidents in different types of road-surface conditions in
urban areas, data from the five hospitals, 1991/92

Road-surface Hospital, N=201
conditions
Injury care
D (se) In-p(se) Out-p (se€)

Dry 111 (5.2) 88.9(5.2)
Wet 11.8(7.8) 88.2(7.8)
Ice/snow 315(54) 68.5 (5.4)
Others 0 (0) 100.0 (0)
Unknown 125 (3.9 87.5(3.9)
Total 0(0) 18.9(2.8) 81.1(2.8)

Abbreviations. D=dead, In-p=in-patient cared, Out-p=out-patient cared, (s €)=standard error

Table E7.33 Average and sum of injury severity score (1SS) distributed
over injured pedestrians in single accidents in different
types of road-surface conditions in urban areas, data from
five hospitals, 1991/92

1SS Road-surface conditions (R C) Total
Dry Wet Ice/snow | Others Unknown

Mean (se) 2.3(.3) 25(.5) 33(2 1.0(.0) 29(.2) 29(.1)
std dev 2.0 22 21 0 19 20
Sum (se) 82 (18) 43 (14) 235(33) 3(2 208 (29) 571 (49)
% of Sum(se) | 144(3.1)| 75(24) 41.2 (4.9) 5(3)| 36.4(4.6) 100.0
Nt (t=total) 35 17 72 3 72 199
% of Nt 17.6 8.5 36.2 15 36.2 100.0

Abbreviations: (se€) = standard error, Nt = total numbers
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Table E7.34 Cumulative average and sum of hospital stay one month and
longer after the accident distributed over injured
pedestrians in single accidents in different types of road-
surface conditionsin urban areas, data from five hospitals,
1991/92
L engths of Road-surface conditions (R C) Total
hospital stay
HS Dry Wet | ce/snow Others Unknown
ml
Mean (s€) 10(7) 1.4(1.0) 15(4) 0(0) 11(4)| 12(3
sum (se) 36 (27) 23(19) 111 (30) 0(0) 76(30) | 246 (53)
% of Sum (se) | 14.6 (10.6) 9.3(7.6) 45.1 (16.1) 0(0)| 31.0(13.1) 100.0
m6
Mean (s€) 10(7) 1.4(1.0) 26 (.6) 0(0) 27(9 | 22(4
Sum (se) 36 (27) 23(19) 188 (49) 0(0) 192 (69) | 440 (89)
%of Sum(se) | 82(6.2) 5.2 (4.4) 42.7 (13.0) 0(0)| 437(13.1) 100.0
yl
Mean (se) 1.0(.7) 14 (1.0) 2.6 (.6) 0(0) 27(9)| 22(4
sum (se) 36 (27) 23(19) 188 (49) 0(0) 192 (69) | 440 (89)
%of Sum(se) |  82(6.2) 5.2 (4.4) 427 (13.0) 0(0)| 436(13.0) 100.0
y2
Mean (s€) 1,0(7) 1.4(1.0) 26 (.6) 0(0) 27(9 | 22(4
Sum (se) 36 (27) 23(19) 188 (49) 0(0) 192 (69) | 440 (89)
%of Sum(se) |  82(6.2) 5.2 (4.4) 427 (13.0) 0(0)| 436(13.0) 100.0
y35
Mean (s€) 1.0(.7) 1.4 (1.0) 2.6 (.6) 0(0) 27(9)| 22(4
sum (se) 36 (27) 23(19) 188 (49) 0(0) 192 (69) | 440 (89)
%of Sum(se) | 82(6.2) 5.2 (4.4) 42.7 (13.0) 0(0)| 436(13.1) 100.0
N (m1) 36 17 73 3 72 201
N (mé) 18 9 33 1 33 %
N (y1) 16 7 33 1 28 85
N (y2) 15 7 32 1 26 81
N (y35) 15 7 31 1 25 79
Nt (t=total) 36 17 73 3 72 201
% of N 17.9 85 363 15 358 100.0

Enumerated numbers are written in bold letters

Abbreviations: ml=within one month; m6=within six months, yl=within ayear, y2=within two

years, y3,5 within 3 years and 5 months, N (m1)=measured numbers at given time
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Table E7.35 Cumulative average and sum of visitsto a doctor one month
and longer after the accident distributed over injured
pedestriansin single accidents in different types of road-
surface conditionsin urban areas, data from five hospitals,

1991/92
Visitstoa Road-surface conditions (R C) Total
doctor ¥
(v D) Dry Wet I ce/snow Others Unknown
ml
Mean (s€) 2.1(.3) 21(.3) 2.0(.2) 1.0 (0) 19(.2) 2.0(.1)
Sum (se) 75 (17) 36 (10) 147 (20) 32| 14021 401 (35)
% of Sum (se) | 18.6(3.9) 8.9 (2.6) 36.8 (4.8) 7(4) | 349(4.8) 100.0
m6
Mean (s€) 2.4 (.4) 2.4 (.4) 2.8 (.3) 1.0 (0) 2.6 (.3) 26(.2)
Sum (se) 87 (19) 41 (11) 207 (28) 3(2 184 (28) 522 (45)
% of Sum(se) | 16.7(3.8) 7.9 (2.4) 39.6 (5.4) 6(3)| 352(5.2) 100.0
yl
Mean (s€) 26(4) 26 (4) 29(.3) 1.0 (0) 2.8(.3) 27(2)
Sum (s e€) 92 (19) 44 (12) 211 (29) 3(2 199 (30) 549 (47)
% of Sum (se) | 16.8(3.8) 7.9 (2.4) 38.5(5.4) 5(3)| 36.3(5.4) 100.0
y2
Mean (s€) 2.6 (.4) 2.6 (.4) 29(.3) 1.0 (0) 3.0 (.4) 2.8(.2)
Sum (se) 92 (19) 44 (12) 211 (29) 3(2 215 (33) 565 (48)
% of Sum (se) | 16.3(3.7) 7.7 (2.4) 37.4(5.4) 5(3)| 38.1(5.5) 100.0
y35
Mean (s€) 26(4) 26 (4) 3.0(.3) 1.0 (0) 31(4) 29(.2)
Sum (se) 92 (19) 44 (12) 215 (29) 32| 220(33) 574 (48)
% of Sum (se) | 16.0(3.7) 7.6 (2.3) 37.5(54) 5(3)| 383(55) 100.0
N (m1) 14 11 41 1 36 103
N (m6) 17 9 32 1 31 90
N (y1) 16 7 33 1 28 85
N (y2) 15 7 32 1 27 82
N (y35) 15 7 31 1 26 80
Nt (t=total) 36 17 73 3 72 201
% of Nt 17.9 8.5 36.3 15 35.8 100.0

4) Thefirst visitto E. R. ilsincluded in the records presented
Enumerated numbers are written in bold letters
Abbreviations: ml=within one month; mé=within six months, yl=within ayear, y2=within two
years, y3,5 within 3 years and 5 months, N (m1)=measured numbers at given time
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Table E7.36 Cumulative average and sum of visitsto a
physiotherapist/nur se six months and longer after the
accident distributed over injured pedestriansin single

accidents in different road-surface conditions in urban
areas, data fromfive hospitals, 1991/92

Visitstoa Road-surface conditions (R C) Total
physiotherapist/nurse

(V PN) Dry Wet Ice/snow | Others | Unknown

m6

Mean (s€) 42| 29(25) 21(.8) 00| 3212 22(5)
Sum (se) 13(7) 49 (44) 153 (58) 0(0) 231 (92) 446 (113)
% of Sum (se) 2.8(20)| 11.0(9.7) | 34.4(15.4) 0(0) | 51.8(19.0) 100.0
yl

Mean (s€) 4(2) 4.3(2.9) 25(.8) 0(0) 45(1.6) 3.0(.6)
Sum (se) 13(7) 73 (50) 183 (62) 0(0)| 327(116) 596 (135)
% of Sum (se) 2.1(15)| 12.3(8.7) | 30.7 (12.8) 0(0) | 54.9(17.1) 100.0
y2

Mean (s€) 4(2) 43(2.9) 29(.9) 0(0) 55(1.7) 35(.7)
Sum (se) 13(7) 73 (50) 215 (67) 0(0)| 399 (127) 700 (145)
% of Sum (se) 1.8(1.2)| 105(7.4)|30.7(11.7) 0(0) | 57.0(15.4) 100.0
y3,5

Mean (s€) 4(2) 4.3(2.9) 3.0(.9) 0(0) 6.2 (1.8) 3.8(.7)
Sum (se) 13(7) 73 (50) 224 (67) 0(0)| 446 (135) 756 (151)
% of Sum (se) 1.7 (1.1 9.7 (6.9) [ 29.7 (11.0) 0(0) | 59.0(14.6) 100.0
N (m6) 17 8 31 1 28 85
N (y1) 16 7 32 1 27 83
N (y2) 15 7 32 1 27 82
N (y35) 15 7 31 1 26 80
Nt (t=total) 36 17 73 3 72 201
% of Nt 17.9 85 36.3 15 35.8 100,0

Enumerated numbers are written in bold letters
Abbreviations: ml=within one month; m6=within six months, yl=within ayear, y2=within two
years, y3,5 within 3 years and 5 months, N (m1)=measured numbers at given time
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Table E7.37 Cumulative average length and sum of sick leave[in
working days| among injured one month and longer after
the accident distributed over injured pedestriansin single
accidentsin different road-surface conditions in urban
areas, data from five hospitals, 1991/92

L ength of Road-surface conditions (R C) Total
sick leave V
(SL) Dry Wet | ce/snow Others Unknown
ml
Mean (s€) 32(17) 1.7 (.9) 5.4 (1.2) 2.7 (0) 26(.8) 3.7(.6)
Sum (se) 115 (66) 29 (16) 398 (99) 8(5) 185 (61) 735 (134)
% of Sum (se) 15.7 (8.4) 39(2.5 54.1 (12.6) 11(.7) 25.1(8.7) 100.0
m6
Mean (s€) 32(1.7) 1.7 (.9) 8.1(1.9) 2.7 (0) 3.6(1.2) 5.0 (.9)
Sum (se) 115 (66) 29 (16) 593 (147) 8(5) 258 (88) | 1,003 (184)
% of Sum (se) 11.5(6.5) 29(18) 59.1 (11.9) .8(.5) 25.7 (8.9) 100.0
yl
Mean (s€) 3.2(17) 1.7(.9) 8.1(1.9 2.7 (0) 36(1.2) 5.0(.9)
Sum (se) 115 (66) 29 (16) 593 (147) 8(5) 258 (88) [ 1,003 (184)
% of Sum (se) 11.5(6.5) 2.9(1.8) 59.1 (11.9) .8 (.5) 25.7 (8.9) 100.0
y2
Mean (s€) 32(1.7) 1.7 (.9) 8.1(1.9) 2.7 (0) 3.6(1.2) 5.0 (.9)
Sum (se) 115 (66) 29 (16) 593 (147) 8(5) 258 (88) | 1,003 (184)
% of Sum (se) 11.5(6.5) 29(18) 59.1 (11.9) .8(.5) 25.7 (8.9) 100.0
y35
Mean (s€) 32(1L7) 1.7 (.9) 8.1(1.9) 2.7 (0) 36(L2) 5.0 (.9)
Sum (se) 115 (66) 29 (16) 593 (147) 8(5) 258 (88) | 1,003 (184)
% of Sum (se) 115(65) | 29(1.8) 59.1 (11.9) 8(5) 25.7 (8.9) 100.0
N (m1) 16 11 41 1 37 106
N (m6) 16 9 34 1 33 93
N (y1) 15 7 31 1 26 80
N (y2) 15 6 32 1 24 78
N (y35) 15 7 32 1 26 81
Nt (t=total) 36 17 73 3 72 201
% of Nt 17.9 8.5 36.3 15 35.8 100,0
1) The length of sick leaveis based on 251 working days per year

Enumerated numbers are written in bold letters
Abbreviations: ml=within one month; m6=within six months, yl=within ayear, y2=within two
years, y3,5 within 3 years and 5 months, N (m1)=measured numbers at given time
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Table E7.38 Cumulative average health loss and sum of health among
injured one month and longer after the accident distributed
over injured pedestrians in single accidents in different
road-surface conditions in urban areas, data from five
hospitals, 1991/92

L engths of Road-surface conditions (R C)

health loss Total

HL) Dry Wet | ce/snow Others | Unknown

ml

Mean (s€) 2.7 (.3) 41(4) 38(3)| 1.6(8) 40(3) 37(2)
Sum (se) 97 (17) 69 (15) 276 (31) 5(3) 289 (34) 736 (51)
% of Sum (se) 13.1(2.7) 9.4 (2.4) 37.5(4.4) 7(5) 39.3(4.5) 100.0
m6

Mean (s€) 89(2.2) 14.6 (3.7) 12.3(1.3) | 1.6(.8) 14.8(1.7) 12.6 (.9
Sum (se) 322 (88) 248 (77) 897 (123) 5(3)| 1,066 (154) [ 2,538 (227)
% of Sum (se) 12.7 (3.7) 9.8 (3.4) 35.3(5.7) 2(.2) 42.0 (6.3) 100.0
yl

Mean (s€) 135(3.4) 221 (5.9 16.4(20)| 1.6(.8) 20.4 (2.5) 17.6 (1.4)
Sum (se) 487 (133) 375 (114) 1,200 (167) 5(3)| 1,466 (211) | 3,533 (836)
% of Sum (se) 13.8 (4.2) 10.6 (3.8) 34.0 (6.0) 1(.1) 41.5(6.7) 100.0
y2

Mean (s€) 17.3(5.1) 32.7(9.6) 21.4(3.1) | 1.6(.8) 31.0(5.5) 24.8 (2.5)
Sum (se) 621 (190) 557 (178) 1,566 (245) 5(3)| 2,229 (419) [ 4,978 (530)
% of Sum (se) 12.5(4.4) 11.2 (4.3) 31.5(6.6) 1(.1) 44.8 (8.1) 100.0
y35

Mean (s€) 21.0(6.2) | 49.2(13.7) 269(45)| 16(8)| 404(75 | 322(34)
Sum (se) 755 (234) 837 (253) 1,960 (345) 5(3)| 2,909 (560) [ 6,466 (715)
% of Sum (se) 11.8 (4.2 12.9 (4.8) 30.3(6.8) 1 (1) 45.0 (8.5) 100.0
N (ml) 22 11 47 2 40 122
N (m6) 19 8 40 1 34 102
N (y1) 16 7 33 1 29 86
N (y2) 15 7 31 1 26 80
N (y35) 15 7 32 1 26 81
Nt (t=total) 36 17 73 3 72 201
% of Nt 17.9 8.5 39.4 15 35.8 100,0

Enumerated numbers are written in bold letters
Abbreviations: ml=within one month; m6=within six months, yl=within ayear, y2=within two
years, y3,5 within 3 years and 5 months, N (m1)=measured numbers at given time
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Table E7.39 Performed t-tests of the influence of selected road-surface
conditions on pedestrians injured in single accidentsin
urban areas;, means

Time Indicators
per spectives 1SS HS VD V PN SL HL
D~W
Immediate | D<I: p=0.05
W~I
D~W D~W D~W D<W: p=0.01
m1 D~ D~ D~ D<l: p=0.01
W~I W~I W<I: p=0.02 W~I
D~W D~W D~W D~W D<W: p=0.2
mo6 D<l: p=0.2 D~I D<l: p=0.05 D<I: p=0.1 D<l: p=0.2
W~ W~I W~I W<I: p=0.01 W~I
D~W D~W D<W: p=0.2 D~W D~W
yl D<l: p=0.2 D~ D<I: p=0.05 D<l: p=0.1 D~I
W~ W~ W~ W<l: p=0.01 W~l
D~W D~W D<W: p=0.2 D~W D<W: p=0.2
y2 D<l: p=0.2 D~ D<l: p=0.01 D<l: p=0.1 D~I
W~ W~ W~ W<l: p=0.01 W~l
D~W D~W D<W: p=0.2 D~W D<W: p=0.1
y35 D<l: p=0.2 D~ D<l: p=0.01 D<l: p=0.1 D~I
W~ W~ W~ W<l: p=0.01 W>I: p=0.2
Abbreviations: 1SS= Injury severity score, H S=hospital stay, V D= visitsto adoctor, V PN=visits to
aphysiotherapist or anurse, S L=sick leave, H L=health loss, m1= within one month,
m6= within six months, y1= within ayear, y2=within two years, y3,5=within 3 years
and 5 months, D=dry, W=wet, lce/snow=I, ~ =no statistically significant difference
Table E7.40 Performed t-tests of the influence of selected road-surface
conditions on pedestrians injured in single accidentsin
urban areas; totals
Time Indicators
per spectives 1SS HS VD V PN SL HL
D>W: p=0.1
Immediate | D<I: p=0.001
W«<l: p=0.001
D~W D>W: p=0.05 D~W D~W
mil D<I: p=0.1 D<I: p=0.01 D<I: p=0.02 D<I: p=0.001
W<l: p=0.02 W<I: p=0.001 W<I: p=0.001 W<I: p=0.001
D~W D>W: p=0.05 D~W D~W D~W
mo6 D<I: p=0.01 D<I: p=0.001 D<I: p=0.02 D<I: p=0.01 D<I: p=0.001
W<l: p=0.01 W<l: p=0.001 W«<l: p=0.2 W«<l: p=0.001 W«<l: p=0.001
D~W D>W: p=0.05 D~W D~W D~W
yl D<I: p=0.01 D<I: p=0.001 D<I: p=0.01 D<I: p=0.01 D<I: p=0.001
W<I: p=0.01 W<I: p=0.001 W<l: p=0.2 W<l: p=0.001 W<I: p=0.001
D~W D>W: p=0.05 D~W D~W D~W
y2 D<I: p=0.01 D<I: p=0.001 D<I: p=0.01 D<I: p=0.01 D<I: p=0.001
W<I: p=0.01 W<I: p=0.001 W«<l: p=0.1 W<I: p=0.001 W<I: p=0.001
D~W D>W: p=0.05 D~W D~W D~W
y3.5 D<I: p=0.01 D<I: p=0.001 D<I: p=0.01 D<I: p=0.01 D<I: p=0.01
W<I: p=0.01 W<I: p=0.001 W«<l: p=0.1 W<I: p=0.001 W«<l: p=0.01

Abbreviations:

1SS= Injury severity score, H S=hospital stay, V D= visitsto adoctor, VPN=visits to

aphysiotherapist or anurse, S L=sick leave, H L=health loss, m1= within one month,
m6= within six months, y1= within ayear, y2=within two years, y3,5=within 3 years
and 5 months, D=dry, W=wset, Ice/snow=I, ~ =no dtatistically significant difference
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TableF8.1  Severity measured by standardized means among injured in
rural and urban areas defined over selected indicators at

different time
Indicators Road environment Target indicators
R U AIHC y351)| HLYy352)

AllH C y35 1.24 0.86 N -
HLy35 1.65 0.67 ++ v
D [P] 1.55 0.32 + 0

Sel[P] 0.99 1.01 - --
D [H] 242 0.25 ++ ++
In-p [H] 1.15 0.91 0 --
ISS 1.33 0.82 0 -

H S ml 1.19 0.88 0 --
H S m6 1.33 0.79 0 -

HSyl 1.33 0.80 0 -

HSy2 1.34 0.80 0 -

H S y35 1.33 0.81 0 -

VDml 0.90 1.05 - --
V D mé6 0.91 1.04 - --
VDyl 0.94 1.02 - --
VDy2 0.96 1.01 - --
VDy35 0.95 1.02 - --
V PN m6 0.89 0.97 - --
V PNyl 1.04 0.90 - --
V PN y2 1.10 0.85 - --
V PN y35 1.10 0.88 - --
SL ml 1.09 0.93 - --
S L mé6 1.08 0.95 - --
SLyl 1.06 0.95 - --
SLy2 1.02 0.96 - --
S Ly35 1.10 0.94 - --
HL ml 1.23 0.87 0 --
H L mé6 1.39 0.79 + -

HLyl 1.49 0.74 + -

HLy2 157 0.70 + 0

Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, mé=within six
months, y1=within ayear, y2=within two years, y35=within 3 years and 5

months

The scales are based on 0.25 units intervals for the qualitative classification

1) R=1.24 -0.86
2) R=1.65 -1.27

0.87-111
1.28-1.52

0 + ++
112-1.36 137-161 1.62-
153-1.77 1.78-2.02 2.03-
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Table F8.2 Severity measured by standar dized means among injured
motorists, cyclists and pedestrians defined by selected

indicators at different time

Indicators Road-users Target indicators
M C P AlHC y351)| HLYy352)

All H Cy35 1.36 0.70 1.15 -

H Ly35 171 0.48 0.90 + N
D [P] 112 0.73 152 - --
Sel[P] 0.83 1.38 151 -- --
D [H] 2.15 0.25 0.65 ++ ++
In-p [H] 0.99 0.88 1.08 - --
ISS 1.16 0.82 1.06 - --
H S ml 1.07 0.69 1.48 - --
H S m6 1.19 0.60 1.93 - --
HSyl 1,21 0.67 1.75 - --
HSy2 124 0.72 1.59 0 --
H S y35 1.26 0.78 1.39 0 --
VD ml 0.94 1.02 1.06 -- --
V D m6 0.98 0.96 1.04 -- --
VDyl 1.02 0.92 1.04 - --
VDy2 1.07 0.86 111 - --
V Dy35 111 0.83 1.06 - --
V PN mé 121 0.75 1.01 - --
V PNyl 1.40 0.64 0.92 0 -

V PN y2 152 0.54 0.93 + -

V PN y35 1.66 0.48 0.79 + 0
SL ml 1.16 0.84 0.84 - --
S L mé 1.20 0.89 0.60 - --
SLyl 1.28 0.86 0.56 0 -

SLy2 1.40 0.77 0.54 0 -

SLy35 1.61 0.62 0.40 + 0
HL ml 1.25 0.76 1.14 0 --
H L mé6 144 0.62 114 0 -

HLyl 155 0.56 1.07 + 0
HLy2 1.65 0.51 0.97 + 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, mé=within six
months, y1=within a year, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 0.25 units intervals for the qualitative classification

1) M=1.36 -098
2)M=171 -133

- 0
0.99-1.23 124-1.48
134-158 159-1.83

+ ++
149-1.73 1.74-
1.84-2.08 2.09 -
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Table F8.3 Severity measured by standar dized means among injured
in single accidents and collisions defined by selected
indicators at different time

Indicators Traffic accidents Target indicators
S Co AIHCy351)| HLy352)
AllH C y35 0.69 1.43 v 0
HLy35 0.67 1.46 0 v
D [P] 0.79 1.06 - -
Se I [P] 1.25 0.90 - -
D [H] 0.45 1.74 + +
In-p [H] 0.98 1.03 - -
1SS 0.89 1.15 - -
HS ml 0.84 1.22 - -
H S mé6 0.74 137 0 0
HSyl 0.66 1.47 0 0
HSy2 0.63 151 0 0
H S y35 0.61 153 0 0
VD ml 1.02 0.97 - --
V D mé6 1.01 1.00 -- -
VDyl 1.00 1.02 - -
VDy2 0.97 1.06 - -
VDy35 0.92 1.13 - -
V PN mé 0.98 1.07 - -
V PNyl 0.98 1.09 - -
V PN y2 0.93 1.15 - -
V PN y35 0.81 1.29 - -
S L ml 0.97 1.05 - --
S L mé 0.94 1.10 - -
SLyl 0.90 1.16 - -
SLy2 0.82 1.25 - -
S Ly35 0.71 1.40 0 0
HL ml 0.88 117 - -
HL m6 0.79 1.29 - -
HLyl1 0.75 1.36 0 0
HLy2 0.70 142 0 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= hedlth loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, mé=within six
months, y1=within ayear, y2=within two years, y35=within 3 years and 5

months

The scales are based on 0.25 units intervals for the qualitative classification

1) C=1.43 -1.05
2) C=146 -1.08

1.06-1.30
1.09-1.33

0 + ++
1.31-155 1.56-1.80 1.81-
1.34-1.58 159-1.83 1.84-
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Table F8.4 Severity measured by standardized means among injured
on links, at junctions and on separ ated areas defined by
selected indicators at different time

Indicators Road designs Target indicators
L J S AlHCy351) H L y352)

All H Cy35 1.13 1.33 0.38 0
H L y35 121 1.32 041 0 v
D [P] 1.30 0.70 0 -- --
Sel[P] 1.04 0.91 1.17 -- --
D [H] 1.55 1.25 0 0 0
In-p [H] 1.14 1.01 0.69 - -
ISS 1.15 1.04 0.75 - -
H S ml 1.03 1.26 0.56 0 0
H S m6 1.10 1.34 0.42 0 0
HSyl 1.11 1.39 0.37 0 0
HSy2 1.14 142 0.33 0 0
H S y35 1.15 1.46 0.29 + +
VD ml 0.99 0.99 1.05 - -
VD m6 1.03 1.02 0.95 - -
VDyl 1.01 1.05 0.90 - -
VDy2 1.03 111 0.83 - -
V Dy35 1.02 1.10 0.77 - -
V PN mé 0.92 1.03 0.92 - -
V PNyl 0.89 1.10 0.84 - -
V PN y2 0.90 117 0.80 - -
V PN y35 0.95 1.19 0.67 - -
SL ml 1.09 1.00 0.76 - -
S L mé 1.15 1.02 0.60 - -
SLyl 1.17 1.05 0.56 - -
SLy2 1.13 1.16 0.51 - -
SLy35 1.14 1.19 0.38 - -
HL ml 1.07 1.13 0.77 - -
H L mé6 1.11 121 0.63 0 0
HLyl 1.15 1.25 0.55 0 0
HLy2 1.19 1.30 0.46 0 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, yl=within a year, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 0.25 units intervals for the qualitative classification

1) =1.33 -0.95
2) =132 -0.94

- 0
0.96-1.20 121-1.45
0.95-1.19 120-1.44

+ ++
1.46-1.70 1.71-
145-1.69 1.70 -
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Table F8.5 Severity measured by standar dized means among injured
in dry, wet and icy/snowy road conditions defined by
selected indicators at different time

Indicators Road conditions Target indicators
D w 1 AIlHCy351) | HLYy352)

All H Cy35 0.92 177 0.82 ++
HLYy35 112 136 0.71 -- Y
D [P] 112 0.91 0.58 - --
Sel[P] 1.03 0.94 1.02 -- --
D [H] 1.40 1.50 0.35 - +
In-p [H] 1.00 1.08 1.08 -- -
ISS 1.09 1.13 0.81 -- -
HS ml 1.01 1.36 0.78 -- 0
H S m6 0.98 152 0.75 - +
HSyl 0.94 1.80 0.66 0 ++
HSy2 091 2.08 0.58 + ++
H S y35 0.84 2.37 0.55 ++ ++
VD ml 1.00 1.04 0.90 -- -
V D mé 1.01 1.14 0.87 -- -
VDyl 1.01 1.19 0.84 -- -
VDy2 0.99 1.29 0.84 -- 0
V Dy35 0.98 1.29 0.86 -- 0
V PN mé6 0.99 1.19 1.00 -- -
V PNyl 1.01 1.29 0.92 -- 0
V PN y2 0.93 1.40 0.90 - 0
V PN y35 0.87 155 0.98 - +
SL ml 0.98 0.96 1.26 -- --
S L mé6 1.02 1.03 1.18 - -
SLyl 1.02 1.07 1.14 -- -
SLy2 1.00 111 1.16 -- -
SLy35 0.99 111 1.24 -- -
HL ml 1.01 117 091 -- -
H L mé6 1.04 124 0.83 -- 0
HLyl 1.08 1.29 0.78 -- 0
HLy2 111 1.32 1.00 -- 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, yl=within ayear, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 0.25 units intervals for the qualitative classification

1) W=1.77 -1.39
2) W=1.36 -098

0

140-164 1.65-1.89
0.99-1.23 124-1.48

+ ++
190-214 215-
149-1.73 174 -
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Table F8.6 Severity measured by standar dized means among injured
in daylight, dawn/dusk and darkness conditions defined by
selected indicators at different time

Indicators Light conditions Target indicators
DI DD Dn AlHCy351) H L y352)
All H C y35 1.09 1.03 0.97 -
H L y35 1.08 0.63 117 0 N
D [P] 0.91 0.73 1.27 - 0
Sel[P] 0.94 0.90 1.18 - 0
D [H] 1.10 0.45 1.40 0 +
In-p [H] 0.98 111 1.09 0 0
ISS 1.02 0.98 1.07 0 0
H S ml 0.97 111 1.12 0 0
H S m6 0.99 112 1.12 0 0
HSyl 1.02 1.01 1.13 0 0
HSy2 1.11 0.90 1.04 0 -
H S y35 1.18 0.82 0.93 0 -
VD ml 0.97 1.05 1.02 0 -
VD m6 0.93 1.13 1.10 - 0
VDyl 0.94 1.20 1.07 - 0
VDy2 0.93 1.19 1.11 - 0
V Dy35 0.93 112 1.19 - 0
V PN mé 0.90 143 1.03 - -
V PNyl 0.94 152 0.87 - -
V PN y2 0.96 1.30 0.88 - -
V PN y35 0.93 1.08 1.09 - 0
SL ml 0.94 121 1.08 - 0
S L mé 1.00 1.36 0.97 0 -
SLyl 1.00 144 0.91 0 -
SLy2 1.04 1.33 0.86 0 -
SLy35 1.05 1.27 0.90 0 -
HL ml 1.00 0.90 1.08 0 0
H L mé6 1.04 0.75 1.11 0 0
HLyl 1.06 0.71 1.12 0 0
HLy2 1.08 0.66 1.13 0 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, yl=within a year, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 0.25 units intervals for the qualitative classification

1) DI=1.09 -0.71
2)Dn=117  -0.79

0.72—
0.80—

0
0.96 097-121
1.04 1.05-1.29

+ ++
122-1.46 1.47 -
1.30-1.54 1.55-
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Table E8.7 Severity measured by standardized means among
unprotected respectively protected injured in urban areas
defined by selected indicators at different time;
Nunprer=1,686

Indicators Road-users Target indicators
Unpr Pr AllHCy351) |HLy352)
N=1,304 N=382

AllH C y35 0.92 1.33 v --
HLy35 0.78 1.82 ++ N
D [P] 1.20 1.10 - -
Se1[P] 1.38 0.59 - -
D [H] 0.60 2.60 ++ ++
In-p [H] 1.02 0.82 - --
ISS 1.02 0.86 - -
HS ml 1.01 0.89 - -
H S mé6 1.08 0.80 - -
HSyl 111 0.74 -- -
HSy2 1.14 0.66 - -
HSy35 1.13 0.68 -- -
VD ml 0.98 1.05 - -
V D mé 0.96 111 - -
VDyl 0.95 1.14 - -
VDy2 0.94 1.20 - -
VDy35 0.89 1.30 0 -
V PN mé 0.84 1.50 + -
V PNyl 0.81 1.62 + -
V PN y2 0.73 191 ++ 0
V PN y35 0.62 2.29 ++ ++
SL ml 0.87 1.32 0 -
S L mé6 0.83 1.48 + -
SLyl 0.78 1.68 + -
SLy2 0.66 2.02 ++ +
SLy35 0.58 2.34 ++ ++
HL ml 0.93 121 0 -
HL mé6 0.88 143 0 -
HLyl 0.85 1.58 + -
HLy2 0.81 1.71 ++ 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1l=within one month, m6=within six
months, yl=within ayear, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 0.25 units intervals for the qualitative classification

1) Pr=1.33 -0.95
2) Pr=1.82 -1.44

0

+ ++

0.96-1.20 121-145 1.46-1.70 1.71-
145-1.69 1.70-1.94 1.95-219 2.20-
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Table F8.8 Severity measured by standar dized means among
motoristsinjured in three speed limit zoneson linksin
rural areas defined by selected indicators at different
time; Nyispeed= 328

Indicators Speed limits [km/h] Target indicators
70 90 110 AlHCy351) | HLYy3,52)
n=90 n=184 n=54

AllH C y35 1.08 153 161 v -
HLy35 0.92 1.45 2.39 ++ N
D [P] 0.63 0.92 2.46 ++ 0
Sel[P] 0.86 1.10 1.02 - -
D [H] 0.71 1.48 2.98 ++ ++
In-p [H] 127 1.30 1.24 - --
ISS 111 1.28 1.89 + -
HS ml 1.72 1.28 1.19 - -
H S m6 1.15 1.45 1.58 0 -
HSyl 0.93 1.34 2.54 ++ +
HSy2 0.81 1.46 2.49 ++ 0
H S y35 0.74 1.63 211 ++ -
VD ml 1.19 0.99 0.78 - -
V D mé6 1.36 1.07 0.66 -- --
VDyl 1.46 1.09 0.61 - --
VDy2 1.66 1.07 0.52 - -
V Dy35 1.66 1.09 0.56 -- --
V PN mé6 247 1.26 0.29 -- --
V PNyl 2.19 1.35 0.24 - --
V PN y2 1.95 1.39 0.25 - -
V PN y35 172 1.48 0.32 - --
SL ml 1.14 111 1.05 - -
S L m6 1.49 1.29 0.60 -- --
SLyl 174 1.16 0.65 -- --
SLy2 1.89 1.19 0.65 - -
S Ly35 1.84 1.40 0.46 -- --
HL ml 1.07 1.19 1.83 + -
H L mé6 0.95 1.34 2.13 ++ -
HLyl 0.92 1.40 2.32 ++ 0
HLYy2 0.91 1.44 2.32 ++ 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, y1=within a year, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 0.25 units intervals for the qualitative classification

1) 110 km/h=1.61
2) 110 km/h=2.39

-1.23  1.24-1.48
-2.01  2.02-2.26

0
149-1.73
2.27-251

+ ++
1.74-1.98 1.99-
2.52-2.76 2.77-
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Table F8.9 Severity measured by standardized means among cyclists
injured in single accidents and collisions with unprotected
or protected road-usersin urban areas for selected
indicators at different time; Ncy=859

Indicators Traffic accidents Target indicators

S Co Unpr CoPr |AlHCy351)| HLYy352)
N=576 | N=126 | N=157

All H C y35 0.49 0.34 3.64 N ++
HLy35 0.81 0.73 2.01 - v
D [P] 3.00 0 0.78 - -
SeI[P] 0.90 0.67 1.10 - -
D [H] 1.00 0 3.00 -- ++
In-p [H] 0.91 0.98 1.36 - -
ISS 0.95 0.83 1.35 - -
H S ml 0.75 0.46 2.43 - ++
H S mé6 0.54 0.33 345 - ++
HSyl 0.41 0.25 4.02 + +
HSy2 0.33 0.19 4.37 ++ ++
HS y35 0.26 0.15 4.67 + +
VD ml 0.96 1.07 1.00 - -
V D m6 0.97 1.04 113 - -
VDyl 0.96 1.02 118 - -
VDy2 0.97 0.97 1.19 - -
VDy35 0.95 1.09 1.20 - -
V PN m6 0.86 0.87 1.93 - 0
V PNyl 0.92 0.72 1.84 -

VPN y2 0.93 0.68 1.84 - -
V PN y35 0.91 0.79 1.80 - -
SLml 0.93 0.85 1.43 - -
SL m6 0.86 0.69 1.89 - 0
SLyl 0.83 0.60 2.10 - 0
SLy2 0.82 0.54 2.21 - +
SLy35 0.75 0.50 2.49 - ++
HL ml 0.94 1.03 1.28 - -
HL mé6 0.88 0.97 154 - -
HLyl 0.86 0.88 171 - -
HLy2 0.84 0.78 1.87 - -

Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1l=within one month, m6=within six
months, yl=within ayear, y2=within two years, y35=within 3 yearsand 5
months

The scales are based on 0.25 units intervals for the qualitative classification

0 + ++

1) Co=3.64 -3.26 3.27-351 3.52-3.76 3.77-4.01 4.02-
2) Mv=2.01 -1.63 1.64-1.88 1.89-2.13 2.14-2.38 2.39-
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Table F8.10 Severity measured by standardized means among
pedestrians injured in single accidents on dry, wet and
icy/snowy road surface conditions in urban areas
defined by selected indicators at different time;
Npg_]: 126

Indicators Road conditions Target indicators
D w I AIIHCy351) | HLy352)
n=36 n=17 n=73
AllH C y35 0.55 0.59 1.27 v --
HLy35 0.65 153 0.83 -- v
D [H] 0 0 0 -- --
In-p [H] 059 0.62 167 ++ -
ISS 0.82 0.88 1.14 - -
HS ml 0.81 1.10 1.24 0 -
H S mé 0.46 0.62 1.18 0 -
HSyl 0.46 0.62 1.18 0 -
HSy2 0.46 0.62 118 0 -
H S y35 0.46 0.62 118 0 -
VD ml 1.04 1.05 1.02 - -
VD mé6 0.93 0.93 1.09 - -
VDyl 093 0.94 1.06 - -
VDy2 0.93 0.94 1.06 - -
VDy35 0.89 0.90 1.03 - -
V PN mé6 0.16 1.30 0.95 - -
V PNyl 0.12 1.46 0.85 - 0
VPN y2 0.10 1.24 0.84 - -
V PN y35 0.09 115 0.82 - -
SLml 0.88 0.47 1.49 + —
SL mé6 0.64 0.34 163 + -
SLyl 0.64 0.34 163 + -
SLy2 0.64 0.34 163 + -
SLy35 0.64 0.34 163 + -
HL ml 0.73 111 1.03 - -
HL mé6 071 1.16 0.97 - -
HLyl 0.77 1.25 0.94 - -
HLy2 0.70 1.32 0.87 - -
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, y1=within a year, y2=within two years, y35=within 3 yearsand 5
months

The scales are based on 0.25 units intervals for the qualitative classification

1) 1=1.27 -0.89
2) W=153 -1.15

- 0 + ++
0.90-1.14 1.15-1.39 1.40-1.64 1.65-
1.16-1.40 1.41-1.65 1.66-1.90 1.91-
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Table F8.11  Problemsfor injured in rural and urban areas defined by
selected indicators in different time perspective, [ % of
totalg|

Indicators Road environments Target indicators

R U AllHCy351) |HLy352)

AllH Cy35 45 55 -
HLy35 59 41 - V
D [P] 86 14 -- ++
Sel|[P] 55 45 - 0
Al [P] 55 45 - 0
D [H] 85 15 -- ++
In-p [H] 42 58 0 --
Al [H] 37 63 + -
ISS 48 52 0 -
HS ml 44 56 0 -
H S mé 49 51 0 -
HSyl 49 51 0 -
HSy2 48 52 0 -
H S y35 49 51 0 -
VDml 33 67 + --
V D mé6 33 67 + --
VDyl 35 65 ¥ -
VDy2 36 64 ¥ -
VDy35 35 65 ¥ -
V PN mé 35 65 + --
V PNyl 40 60 0 --
VPNy2 43 57 0 -
V PN y35 42 58 0 -
SL ml 40 60 0 --
S L mé6 40 60 0 --
SLyl 39 61 ¥ -
SLy2 38 62 ¥ -
SLy35 40 60 0 --
HL ml 45 55 0 -
H L mé6 50 50 - -
HLyl 54 46 - -
HLy2 56 44 - 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1l=within one month, m6=within six
months, yl=within ayear, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 10 units intervals for the qualitative classification

1) U=55
2) R=59

-40 41-50
a4 45-54

0 + ++
51-60 61-70 71-
55-64 65-74 75 -
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Table F8.12 Praoblems for injured motorists, cyclists and pedestrians
defined by selected indicators in different time per spective,

[% of totals]
Indicators Road-users Target indicators
M C AIlIHCy351) HLy352)

All H C y35 56 30 14 -
HLy35 69 20 11 + N
D [P] 82 11 7 ++ +
Se1[P] 68 24 8 + 0
AL [P] 79 16 5 ++ ¥
D [H] 83 10 7 ++ +
In-p [H] 45 41 14 - -
AllI [H] 43 44 13 - -
ISS 51 36 13 - -
H S ml 48 32 20 - --
H S mé6 51 25 24 - -
HSyl 51 28 21 - -
HSy2 51 30 19 - -
H S y35 52 32 16 0 -
V D ml 41 45 14 -
V D m6 44 43 13 - -
VDyl 46 41 13 - -
VDy2 47 39 14 - -
VD y35 49 37 14 - -
V PN mé6 53 34 13 0 -
V PNyl 60 28 12 0 -
VPN y2 65 24 11 + 0
V PN y35 70 20 10 + 0
SL ml 51 38 11 - -
S L m6 53 39 8 0 -
SLyl 55 38 7 0 -
SLy2 60 33 7 0 -
SLy35 68 27 5 + 0
HL ml 53 33 14 0 -
H L m6 60 26 14 0 -
HLyl 64 23 13 + -
HLy2 67 21 11 + 0
Abbreviations: R=rura areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a

physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, yl=within a year, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 10 units intervals for the qualitative classification

1) M=56
2) M=69

-41
-54

42-51
55-64

0
52-61
65-74

+
62-71
75-84

++
72-
85-
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Table F8.13 Problemsfor injured in single accidents and collisions
defined by selected indicators in different time per spective,

[% of totals]
Indicators Traffic accidents Target indicators
S Co AIlIHCy351) [HLy352)
AllH C y35 37 63 N 0
HLy35 36 64 0 N
D [P] 23 77 + ¥
Se1[P] 37 63 0 0
AllL[P] 29 71 + ¥
D [H] 24 76 + ¥
In-p [H] 52 45 -- --
AllI [H] 53 44 - -
ISS 48 50 - -
HS ml 45 54 - -
H S mé6 40 60 0 0
HSyl 35 64 0 0
HSy2 34 66 0 0
HSy35 33 67 0 0
VD ml 55 43 - -
V D mé 54 44 - -
VDyl 53 45 - -
VDy2 52 47 - -
VDy35 49 49 - -
V PN mé 53 47 - -
V PNyl 52 48 - -
V PN y2 50 50 - -
V PN y35 43 56 - -
SLml 52 46 -- --
S L mé6 50 48 - -
SLyl 48 51 - -
SLy2 44 55 - -
SLy35 38 62 0 0
HL ml 47 51 - -
HL mé6 42 57 - -
HLyl 40 60 0 0
HLy2 38 62 0 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1l=within one month, m6=within six
months, yl=within ayear, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 10 units intervals for a qualitative classification

1) Co=63
2) Co=64

-48 49- 58
-49 50-59

0 + ++
59-68 69-78 79-
60 - 69 70-79 80 -
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TableF8.14  Problemsfor injured on links, at junctions and on
separated areas defined by selected indicators in different
time per spective, [ % of totalg|

Indicators Road designs Target indicators

L J AIHCy351)| HLy352)

AllH C y3,5 52 42 6 \ 0
H L y35 54 40 6 0 N
D [P] 71 29 0 ++ ++
Sel[P] 57 36 7 + 0
Al [P] 54 40 6 0 0
D [H] 64 36 0 + +
In-p [H] 55 33 11 0 0
All T [H] 50 33 17 0 0
1SS 55 33 12 0 0
HS ml 50 41 9 0 0
H S mé6 51 42 7 0 0
HSyl 51 43 6 0 0
HSy2 52 44 5 0 0
HSy35 52 44 4 0 0
VD ml 49 33 18 0 -
V D m6 50 34 16 0 0
VDyl 50 35 15 0 0
VDy2 50 36 14 0 0
V Dy35 50 37 13 0 0
V PN mé 438 36 16 0 -
V PNyl 46 39 15 - -
V PN y2 46 40 14 - -
V PN y35 48 41 11 0 -
SL ml 54 33 13 0 0
S L mé 56 34 10 0 0
SLyl 57 34 9 0 0
SLy2 54 38 8 0 0
SLy35 55 39 6 0 0
HL ml 51 37 12 0 0
H L mé6 52 38 10 0 0
HLyl 53 39 8 0 0
HLy2 53 40 7 0 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, yl=within a year, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 10 units intervals for the qualitative classification

1) L=52
2) L=64

-37 38- 47
-39 40-49

0
48 - 57
50-59

+ ++
58 - 67 68-
60 - 69 70 -
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Table F8.15 Problems for injured in dry, wet and icy/snowy road surface
conditions defined by selected indicators in different time

per spective, [ % of totalg]

Indicators Road conditions Target indicators
D W AIlHCYy351) HLy352)
AllH C y35 49 34 17 v -
HLy35 60 26 14 + v
D [P] 68 25 7 ++ +
Sel [P] 61 26 13 + 0
Al I [P] 60 28 12 + 0
D [H] 67 26 7 ++ +
In-p [H] 56 21 23 + 0
AllI [H] 58 20 22 + 0
ISS 61 22 17 + 0
HS ml 56 27 17 + 0
H S m6 54 30 16 0 -
HSyl 51 35 14 0 -
HSy2 48 40 12 0 -
H S y35 44 45 11 - -
VD ml 58 22 20 + 0
V D mé6 58 23 20 + 0
VDyl 58 24 18 + 0
VDy2 56 26 18 + 0
VDy35 56 26 18 + 0
V PN m6 55 24 21 + -
V PNyl 56 25 19 + 0
VPNy2 53 28 19 0 -
V PN y35 48 31 21 0 -
SL ml 54 19 27 0 -
S L m6 56 20 25 + 0
SLyl 56 21 23 + 0
SLy2 55 21 24 + -
SLy35 53 21 26 0 -
HL ml 57 24 19 + 0
H L mé6 58 25 17 + 0
HLyl 59 25 16 + 0
HLy2 60 25 15 + 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a

physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, yl=within ayear, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 10 units intervals for the qualitative classification

1) D=49
2) D=64

-34 3544
-45 46 -55

0
45-54
56 - 65

+
55-64
66 - 75

++

76 -
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Table F8.16 Problemsfor injured in daylight, dawn/dusk and darkness
conditions defined by selected indicators in different time

per spective, [ % of totals]

Indicators Light conditions Target indicators
DI DD Dn AIlHCy351) HLy352)
AlLH C y35 64 12 24 \ 0
HLy35 63 8 29 0 \
D [P] 61 5 34 0 0
Se I [P] 62 7 31 0 0
AL [P] 66 7 26 0 0
D [H] 62 5 33 0 0
In-p [H] 59 14 27 - 0
All 1 [H] 61 13 26 0 0
ISS 61 12 27 0 0
HS ml 58 14 28 - -
H S mé6 58 14 28 - -
HSyl 60 12 28 0 0
HSy2 64 11 25 0 0
H S y35 67 10 23 + 0
VD ml 60 13 27 0 0
V D m6 57 14 29 - -
VDyl 57 15 28 - -
VDy2 56 15 29 - -
VDy35 56 14 30 - -
V PN mé6 55 18 27 - -
V PNyl 58 19 23 - -
VPNy2 59 17 24 - 0
V PN y35 57 14 29 - -
SL ml 57 15 28 - -
S L mé6 59 17 24 - 0
SLyl 60 17 23 0 0
SLy2 62 16 22 0 0
SLy35 62 15 23 0 0
HL ml 61 11 28 0 0
H L m6 63 9 28 0 0
HLyl 63 9 28 0 0
HLy2 64 8 28 0 0
Abbreviations: R=rura areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, yl=within a year, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 10 units intervals for the qualitative classification

1) DI=64
2) DI=63

-49 50- 59

-48 49-58

0

60 - 69
59 - 68

+ ++
70-79 80-
69-78 79-
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Table F8.17 Problems for unprotected respectively protected injured in
urban areas defined by selected indicators in different time
per spective, [% of totals]; Nynpre=1,686

Indicators Traffic accidents Target indicators
Unpr Pr ALH Cy351) |[HLy352)
n=1,304 n=382

AllH C y35 70 30 N +
H L y35 59 41 - N
D [P] 50 50 -- -
Sel[P] 69 31 0 +
Al [P] 48 52 - -
D [H] 44 56 -- --
In-p [H] 81 19 + ++
All I [H] 77 23 + +
ISS 80 20 + ++
H S ml 79 21 + ++
H S m6 82 18 + ++
HSyl 84 16 + ++
HSy2 85 15 + ++
H S y35 85 15 + ++
VD ml 76 24 + ++
V D mé6 75 25 0 ++
VDyl 74 26 0 +
VDy2 73 27 0 +
V Dy35 70 30 0 +
V PN mé6 66 34 0 +
V PNyl 63 37 - 0
V PN y2 57 43 - 0
V PN y35 48 52 -- -
SLml 69 31 0 +
S L mé6 66 34 0 +
SLyl 61 39 0
SLy2 53 47 -- -
SLy35 46 54 -- -
HL ml 72 28 0 +
H L mé 68 32 0 +
HLyl 65 35 ¥
HLy2 62 38 - 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= hedlth loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, mé=within six
months, yl=within ayear, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 10 units intervals for the qualitative classification

1) Unpr=70
2) Unpr=59

-55 56- 65
- 44 4554

0 + ++
66 - 75 76 -85 86-
55- 64 65-74 75-
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Table F8.18 Problems for motoristsinjured at three speed limit zones on
linksin rural areas defined by selected indicatorsin
different time perspective, [% of totals] , Nyspees= 328

Indicators Speed limits [km/h] Target indicators
70 90 110 AIHC351) H L y352)
n=90 n=184 n=54
AllH C y35 21 60 19 N 0
HLy35 17 56 27 0 N
D [P] 19 50 31 - -
SeI[P] 27 60 13 0 0
All1 [P] 31 56 13 0 0
D [H] 13 55 32 - 0
In-p [H] 27 57 16 0 0
All1 [H] 27 56 17 0 0
ISS 23 53 24 - 0
HS ml 34 52 14 - 0
H S mé 23 59 19 0 0
HSyl 18 53 29 - 0
HSy2 15 57 28 0 0
H S y35 14 62 24 0 +
VD ml 32 55 13 - 0
V D mé 35 55 10 - 0
VDyl 36 55 9 - 0
VDy2 40 52 8 - 0
V Dy35 39 53 8 - 0
V PN mé6 48 49 3 - -
V PNyl 43 54 3 - 0
V PN y2 39 58 3 0 0
V PN y35 35 61 4 0 0
SLml 28 56 16 0 0
S L m6 33 59 8 0 0
SLyl 38 53 9 - 0
SLy2 40 52 8 - 0
S L y35 37 57 6 0 0
HL ml 23 53 24 - 0
HL mé6 19 55 26 - 0
HLyl 18 56 26 0 0
HLy2 17 56 27 0 0

Abbreviations: R=rural areas, U=urban aress, All H C= cost for all medical care and sick
leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN= visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, mé=within six
months, y1=within ayear, y2=within two years, y35=within 3 years and 5
months

The scales are based on 10 units intervals for the qualitative classification

- [1} + ++

1) 90 km/h=60 - 45 46- 55 56 - 65 66 - 75 76-
2) 0 km/h=56 -41 42 -51 52-61 62-71 72-
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Table F8.19 Praoblemsfor cyclistsinjured in single accidents and
collisions with unprotected or protected road-usersin urban
areas for selected indicators at different time; Ncy=859

Indicators Traffic accidents Target indicators
S Co Unpr CoPr |AlIHCy351)| HLYy352)
N=576 N=126 N=157
AllH C y35 31 5 64 v --
HLy35 54 11 36 - N
D [P] 50 0 50 - 0
Sel[P] 16 9 75 + --
AllI [P] 17 14 69 0 --
D [H] 50 0 50 - 0
In-p [H] 61 14 25 -- +
All I [H] 67 15 18 -- +
ISS 63 12 25 - +
HS ml 49 7 44 - -
H S m6 35 5 60 0 -
HSyl 26 4 70 + --
HSy2 21 3 76 + --
H S y35 17 2 81 ++ --
VD ml 65 16 19 -- +
V D mé 65 15 20 -- +
VDyl 64 15 21 - +
VDy2 65 14 21 - +
V Dy35 62 16 22 -- +
V PN mé 55 12 33 - 0
V PNyl 58 10 32 - 0
V PN y2 59 9 32 - 0
V PN y35 58 11 31 -- 0
SLml 62 12 26 -- +
S L mé6 56 10 34 - 0
SLyl 54 9 37 - 0
SLy2 53 8 39 - 0
SLy35 49 7 44 -- -
HL ml 62 15 23 -- +
H L mé 58 14 28 -- 0
HLyl 55 13 32 - 0
HLy2 55 11 34 -- 0

Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick
leave, H L= hedlth loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, mé=within six
months, yl=within ayear, y2=within two years, y35=within 3 yearsand 5
months

The scale are based on 10 units intervals for the qualitative classification
- 0 + ++
1) CoPr=64 -49 50- 59 60 - 69 70-79 80-
2) S=54 -39 40-49 50-59 60 - 69 70 -
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Table F8.20 Problems for pedestriansinjured in single accidentsin dry,
wet and icy/snowy road surface conditionsin urban areas
for selected indicators at different time; Npg,=126

Indicators Traffic accidents Target indicators
D w I AIHCy352) | HLy353)
n=36 n=17 n=73

AllH C y35 16 8 76 N ++
HLy35 21 24 55 - N
D [H] 0 0 0 - -
In-p [H] 14 7 79 0 ++
All 1 [H] 29 13 58 -- 0
ISS 23 12 65 - +
HS ml 21 14 65 - +
H S m6 15 9 76 0 ++
HSyl 15 9 76 0 ++
HSy2 15 9 76 0 ++
H S y35 15 9 76 0 ++
VD ml 29 14 57 -- 0
V D mé6 26 12 62 - +
VDyl 26 13 61 -- +
VDy2 26 13 61 -- +
V Dy35 26 13 61 -- +
V PN mé6 6 23 71 - ++
V PNyl 5 27 68 - +
V PN y2 4 24 72 0 ++
V PN y35 4 24 72 0 ++
SL ml 21 5 74 0 ++
S L mé 16 4 80 0 ++
SLyl 16 4 80 0 ++
SLy2 16 4 80 0 ++
S Ly35 16 4 80 0 ++
HL ml 22 16 62 - +
H L mé 22 17 61 -- +
HLyl 24 18 58 -- 0
HLYy2 23 20 57 -- 0
Abbreviations: R=rural areas, U=urban areas, All H C= cost for all medical care and sick

leave, H L= health loss, D=dead, Se I=severely injured, In-p=inpatient
cared, 1SS=Injury Severity Score, [P]=police source, [H]=hospital source,

H S=hospital stay, V D=visitsto adoctor, V PN=visitsto a
physiotherapist/nurse, S L=sick leave, m1=within one month, m6=within six
months, yl=within a year, y2=within two years, y35=within 3 yearsand 5

months

The scales are based on 10 units intervals for the qualitative classification

1) 1=76
2) 1=55

-61 62- 71
-40 41-50

0

72-81
51-60

+ ++
82-91 92-
61- 70 71-
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Table F8.21 Average costs [x10° SEK] of combined medical care and
sick leave and standardized average cost for injured related
to different road and traffic factors at five hospitalsin
1991/92 three years and five months after the accident

Traffic-engineering factors

Road Road users Type of Road Road surface Light
environment accident design conditions conditions
mv 76.1 mv 76.1 mv 745 mv 74.3 mv 74.0 mv 74.7
Mv Stmv Mv Stmv Mv Stmv Mv Stmv Mv Stmv Mv Stmv
R94.1| 124 P876| 115 Si511| 069 L838| 113 D679| 0.92 DI81.3| 1.09
U652 0.86 C530| 0.70| Co1069| 143 J99.1| 133] W1306| 177 D/D77.0| 1.03
M 103.2| 1.36 S279| 038 1609| 0.82 Dn723| 097
Abbreviations: Mv=mean, Stmv=standardized mean, R=rural areas, U=urban areas,
P=pedestrians, C=cyclists, M=motorists, Si=single accidents, Co=callisions,
L=links, J=junctions, S=separated areas, D=dry road surfaces, W=wet road
surfaces, I=icy/snowy road surfaces, DI=daylight, D/D=dawn or dusk,
Dn=darkness
Table F8.22  Average costs[x10° SEK] of combined medical care and
sick leave and standardized average cost for injured related
to selected measures for traffic safety at five hospitalsin
1991/92 three years and five months after the accident
Traffic safety measures
[P+C+Mp]-M M, speed C, accidents, P, single accidents,
urban areas rural areas urban areas urban areas
mv 65,6 mv 147.4 mv 31.3 mv 27.6
Mv Stmv Mv Stmv Mv Stmv Mv Stmv
Unpr 60.0 0.92 70 1.08 Si21.3 0.49 D152 0.55
Pr 87.0 1.33 90 1.53 COupr 16.1 0.34 W 16.4 0.59
110 161 Comv 85.9 3.64 127.6 1.27
Abbreviations: Mv=mean, Stmv=standardized mean, R=rural areas, U=urban areas,
P=pedestrians, C=cyclists, Mp=mopedists, M=motorists, Si=single accidents,
Co=coallisions, S=separated areas, D=dry road surfaces, W=wet road surfaces,
I=icy/snowy road surfaces
Table F8.23 Costs[x10° SEK] for combined medical care and sick leave
and their distributions between different road and traffic
factors at five hospitals in 1991/92 three years and five
months after the accident
Traffic-engineering factors
Road Road users Type of accident Road Road surface Light
environment design conditions conditions
sum 211.8 sum 201.6 sum 216.0 sum 196.1 sum 194.6 sum 202.0
Ssum % Ssum % Ssum % Ssum % Ssum % Ssum %
R 962 | 45 |P 280 14 |S 794 37 |L 1025 52 |D 96.0 49 |DI 128.7 64
U 115.6| 55 |C 59.5 30 |[Co136.6 63 |J 821 42 |W658 34 |D/D 25.0 12
M 114.1 56 S 115 6 |l 328 17 |Dn 483 24

Abbreviations:

R=rural areas, U=urban areas, P=pedestrians, C=cyclists, M=motorists, Si=single

accidents, Co=collisions, L=links, J=junctions, S=separated areas, D=dry road
surfaces, W=wet road surfaces, Icy/snowy road surfaces, DI=daylight, D/D=dawn or
dusk, Dn=darkness
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Table F8.24 Costs[x10° SEK] of combined medical care and sick leave
and their distributions between different measures for traffic
safety at five hospitalsin 1991/92 three years and five
months after the accident

Traffic safety measures
[P+C+Mp]-M M, speed C, accidents, urban P, single accidents,
urban areas rural areas areas urban areas
sum 1115 sum sum sum

Ssum % Ssum % Ssum % Ssum %

Unpr 78,3 70 70 21 Si 31 D 16
Pr 33,2 30 90 60 Co unpr 5 W 8
110 90 Comv 64 | 76

Abbreviations: Mv=mean, Stmv=standardized mean, R=rural areas, U=urban areas, P=pedestrians,

C=cyclists, Mp=mopedists, M=motorists, Si=single accidents, Co=collisions,
S=separated areas, D=dry road surfaces, W=wet road surfaces, Icy/snowy road
surfaces

Table F8.25 Average costs [x10° SEK] of combined medical care and
sick leave and standardized average cost for injured related
to different road and traffic factors at five hospitalsin
1991/92 six months after the accident

Traffic-engineering factors

Road Road users Type of Road Road surface Light
environment accident design conditions conditions
mv 49.9 mv 49.7 mv 49.2 mv 49.0 mv 48.9 mv 49.5
Mv Stmv Mv Stmv Mv Stmv Mv Stmv Mv Stmv Mv Stmv

R621| 124| P773| 155/ Si39.7| 081 L 54.1 110 D483 0.99 DI 488| 0.99
U420| 084 C342| 069| Co62.8 1.28 J60.8 124 W67.3 1.38 D/D58.6| 1.18
M588| 118 S248| 051 1422 0.86 Dn53.6| 1.08
Abbreviations: Mv=mean, Stmv=standardized mean, R=rural areas, U=urban aresas,

P=pedestrians, C=cyclists, M=motorists, Si=single accidents, Co=callisions,

L=links, J=junctions, S=separated areas, D=dry road surfaces, W=wet road

surfaces, lcy/snowy road surfaces, DI=daylight, D/D=dawn or dusk,

Dn=darkness

Table F8.26 Costs[x10° SEK] for combined medical care and sick leave
and their distributions between different road and traffic
factors at five hospitalsin 1991/92 six months after the

accident
Traffic-engineering factors
Road Road users Type of Road Road surface Light
environment accident design Conditions conditions
sum 138.1 sum 128.1 sum 142.1 sum 126.8 sum 125.0 sum 132.0
Ssum % Ssum % Ssum % Ssum % Ssum % Ssum %
R 63.6 46 |P 247 19 |S 618 44 |L66.2 52 |D 684 55 |DI 772 59
U 745 54 |C384 30 |Co80.3 56 |J504 40 |W339 27 |D/D19.0 14
M 65.0 51 S10.2 8 | 227 18 |Dn 35.8 27
Abbreviations: Ssum=sum of the sub group, R=rural areas, U=urban areas, P=pedestrians,

C=cyclists, M=motorists, Si=single accidents, Co=collisions, L=links, J=junctions,
S=separated areas, D=dry road surfaces, W=wet road surfaces, |cy/snowy road
surfaces, DI=daylight, D/D=dawn or dusk, Dn=darkness
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Appendix G

Validity of different indicators as predictors for the distribution of
total consequences.

Each figureis based on

i) the target values — the percentage of total consequences
observed for the dominant category in an analysis. The
X-axisrefersto the six analysesin chapter 6, with alabel
indicating the dominant category in each analysis. Target
values are connected by the solid line’0'.

i) fiveintervals around the target, representing varying
quality of predictions. ‘++ represents alarge
overprediction, and ‘- - * alarge underprediction of the
percentage for the dominant category. Error barsindicate
flexible location of the borders between discrete quality
intervals (applied for sensitivity analysis).

iii) early predictions of the percentage in the dominant
category, based on a short-term indicator. These
predictions are marked by solid squares.

The six figuresin this Appendix refer to three different indicators
(1SS, ‘In-p’, ‘HS, m1’), each evaluated against two different
targets (distribution of health care costs and distribution of total
health loss, both in a 3.5 year perspective).
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Figure G8.1 The validity of ‘1SS asa predictor of the distribution of
total health care costsin a long-term per spective.
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Figure G8.2 Thevalidity of ‘1SS asa predictor of the distribution
of total health loss in a long-term perspective.
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Figure G8.3 The validity of ‘In-p’ as a predictor of the distribution
of total health care costsin a long-term per spective.



Appendix G

100
80
60
40
20

predicted % in category

Urban | Motorist| Collision| Link Dry | Daylight

Figure G8.4 Thevalidity of ‘In-p’ as a predictor of the distribution
of total health lossin a long-term perspective
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Figure G8.5 Thevalidity of ‘HS ml’ asa predictor of the
distribution of total health care costsin along-term
per spective.
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Figure G8.6 Thevalidity of ‘HS ml’ as a predictor of the
distribution of total health lossin along-term

per spective.
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Errata

Monica Berntman: Consequences of Traffic Casualties in Relation to
Traffic-Engineering Factors — An Analysis in Short-term and Long-
term Perspectives. Bulletin 214. 2003

Where Error Correction
Page VIII, line -11 mangfasettera mangfasetterade
Page IX, line +3 upp gifter uppgifter

Page 29, line -2 Ordinal Interval

Page 36 , Footnot, line -18 > 6

Page 37, Table 4.3 Road- Is/snow Icy/snowy
surface conditions, line +3

Page 39, Table 4.4 Karls- Bold letters No bold letters

krona, Traffic injuries

Page 146 respectively page

Dry=green, wet=blue,

Daylight=green, dawn-

147, line +3 ice/snow=red /dusk=blue, darkness=red
Page 153, Figure 7.3. Stan Stand

Immediately after the

accident. y-axis

Appendix E. Table E7.19 Table E71.9 Table E7.19




