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INTRODUCTION 

In collaboration with the Government of Austria, 
the Regional Office for Europe of the World Health 
Organization convened a Conference on the Epidemiol
ogy of Road Traffic Accidents in Vienna from 4 to 7 
November 1975. The purpose of the Conference was to 
consider ways in which scientific techniques, including 
epidemiology, could be applied to the prevention of 
deaths and injuries from road traffic accidents. The 
terms of reference included the identification of 
high-risk groups of road users and of situations in which 
serious accidents are likely to happen. 

The Conference was attended by participants from 
18 European countries and by representatives of three 
international organizations. A full list of participants is 
to be found in Annex 3. 

The Conference was opened by Dr A. Krassnigg, 
Director-General of the Austrian Ministry of Health and 
Environment, on behalf of the Minister of Health, Dr 
Ingrid Leodolter. In his welcoming address he empha
sized the importance of the subject and Austria's con
cern with the prevention of traffic accidents. He ex
plained that legislative provisions had been adopted as 
early as 1910 and that the human factors involved in 
road traffic accidents were recognized as of major im
portance. If acceptable solutions were to be found to 
this extremely complex problem, a multidisciplinary ap
proach was necessary. He concluded by wishing the 
Conference success on behalf of the Federal Govern
ment of Austria and of the Minister of Health and 
Environment and expressed the interest of the Govern
ment in participating in further studies in this important 
field. 

Dr F .A. Bauhofer, Director of Health Services of 
the Regional Office for Europe, welcomed participants 
on behalf of the Regional Director, Dr Leo A. Kaprio, 
and thanked the Austrian Government for its generosity 
in making funds available to assist the holding of the 
Conference. 

Dr Bauhofer outlined the long-term programme that 
had been developed by the European Office, beginning 
in 1964. He emphasized that whereas the Regional pro
gramme had originally been concerned mainly with the 
consequences of accidents, it was now necessary to give 
more attention to preventive aspects, which required a 
multidisciplinary approach. This second phase of activi
ties had been initiated in 1967 by the Symposium on 
Human Factors in Road Accidents, organized by the 
Regional Office in Rome, where the need for concerted 
action had again been stressed. Although considerable 
efforts had been made by the authorities concerned and 
numerous studies had been undertaken in different disci
plines, the results achieved so far had been meagre. In 
consequence the WHO Regional Committee for Europe 
had on two occasions devoted its Technical Discussions 
to a consideration of road accidents and in Malta in 
1970 had adopted a formal resolution on this subject. 

Dr Bauhofer also referred to the important respon
sibility of public health authorities in the field of acci
dent prevention, not only in obtaining adequate infor
mation but also in defining standardized criteria. 

In ·conclusion he emphasized the need for national au
thorities to act promptly, to coordinate their activities 
further, and to stimulate new thinking; as far as possible, 
legal and administrative obstacles should be disregarded. 

Dr V. Havlovic was elected Chairman, with Mr R. 
Coirier and Professor P. Novak as Vice-Chairmen. 
Dr J.D.J. Havard was designated Rapporteur. 

The work of the Conference was divided into plenary 
sessions and into working groups. These groups were 
constituted so as to ensure a multidisciplinary approach 
to the topics considered. 

The work of each working group was reported 
back to the plenary sessions for further discussion. 
An important feature of the Conference was the wide 
measure of agreement reached on all the important 
issues discussed. 



THE ROLE OF EPIDEMIOLOGY IN 
PREVENTING ROAD TRAFFIC 

ACCIDENTS 

Exactly 10 years have passed since the WHO Inter
regional Seminar on the Epidemiology, Control and Pre
vention of Traffic Accidents, was held in Alexandria. On 
that occasion the Director of the WHO Regional Office 
for the Eastern Mediterranean, in his opening address (J), 
emphasized that "road traffic accidents, like diseases, 
have an etiological history, they affect various age-groups 

·differently, they occur in well-defined situations with a 
more or less foreseeable frequency, they are not simply 
unpredictable pieces of bad luck". His plea for the em
ployment of epidemiological techniques in the preven
tion of injury-producing road accidents has passed largely 
unheeded by public health authorities. In all technically 
developed countries, the last decade has witnessed a con
siderable increase in mortality from road accidents and 
in the severity of the injuries that they cause. Little ad
vance appears to have been made by public health au
thorities in the European Region towards improving the 
quality of information about road accident mortality 
and morbidity, and road safety authorities continue to 
introduce their countermeasures, often on an ad hoc 
basis, unsupported by adequate research and evaluation. 

The first task of the Conference on the Epidemiology 
of Road Traffic Accidents was to review the definition 
of epidemiology, insofar as it can be applied to injury
producing road accidents. It was felt that its aims could 
be described in similar. terms to those chosen by the 
Working Group on the Application of.Epidemiology to 
the Planning and Evaluation of Health Services (2), 
namely: 

(1) to describe the distribution and size of disease 
and disability in human populations; 

(2) to identify the etiological factors in the patho
genesis of disease or disability; 

(3) to provide the data that are essential to the plan
ning, implementation, and evaluation of services for the 
control of rna:d accidents and to the correct assignment 
of priorities amongst those services. 

The Conference also determined criteria for the iden
tification of high-risk groups and the evaluation of 
screening procedures, taking into account the report on 
the Symposium on the Identification of High Risk Per
sons and Population Groups (3). Licensing and other 
procedures adopted by road safety authorities for the 
purpose of excluding or controlling high-risk groups of 
road users should be evaluated by the same criteria as 
are applied by public health authorities to procedures 
with which they are more directly concerned, e.g., cer
vical cytology screening. The existence of such proce
dures should be justified on a cost/benefit basis, and this 

2 

is particularly important where they involve the use of 
health personnel, e.g., medical examinations of drivers. 

In the case of environmental factors that influence 
the risk of injury-producing road accidents, the Confer
ence felt that public health authorities should apply epi
demiological techniques to their evaluation, not only 
with a view to preventing the accident taking place, but 
also to determine their influence on the severity of in
juries received in road accidents. Just as sanitary engin
eering played an important part in the control of com
municable epidemic diseases in the last century, so high
way engineering and vehicle design can play an impor
tant part in controlling injury-producing road accidents, 
which represent a major epidemic of noncommunicable 
disease in the present century. It was decided to exclude 
from consideration by the Conference first aid in road 
accidents, emergency treatment, and rehabilitative 
services, as they have been the subjects of reports issued 
recently by the WHO Regional Office for Europe. 

Finally, it was observed that the "mythology" that 
surrounds the causation of road traffic accidents appears 
to be similar in many respects to that which surrounded 
infectious diseases before their etiology was recognized. 
Epidemiological techniques, including properly con
ducted surveys, can do much to dispel the confusion 
that exists, particularly among drivers of vehicles, about 
the relative importance of the human and environmental 
factors likely to increase the risk of injury-producing 
road accidents. 

NATIONAL RETURNS OF ROAD 
ACCIDENTS 

In nearly all Member States, the collection of data on 
road accident morbidity and mortality upon which na
tional returns are based is carried out by the police at 
the scene of the accident. As public health authorities 
have no control over the collection of this information 
it is important that epidemiologists should test its valid
ity before drawing conclusions from national returns. 
Most Member States adopt, with minor modifications, 
the definitions a of '~persons killed", "serious injuries", 

a The ECE definitions are as follows: 
Person killed: Any person who was killed outright or who 

died within 30 days as the result of the accident. 
Serious injuries: rractures, concussion, internal lesions, 

crushing, severe cuts and laceration, severe general shock re
quiring medical treatment and any other serious lesions entailing 
detention in hospital. 

Slight injuries: Secondary injuries such as sprains or bruises. 
Persons complaining of shock, but who have not sustained other 
injuries, should not be considered in the statistics as having been 
injured unless they show very clear symptoms of shock and 
have received medical treatment or appeared to require medical 
attention. 



and "slight injuries" recommended by the United Nations 
Economic Commission for Europe (ECE) (4). From the 
public health point of view, it is necessary to examine 
the extent to which injury-producing road accidents are 
reported and included in national statistics, the reliabil
ity of the classification of injuries within the definitions, 
and the significance of these definitions in terms of the 
clinical severity of the injuries received and the prospect 
of permanent incapacity. 

Mortality 

The definition of "persons killed" in road accidents 
is subject to artificial limitation in that it excludes per
sons dying as a consequence of an accident if they sur
vive beyond a certain number of days. The period re
commended by the ECE is 30 days. However, this period 
is not uniformly adopted by all Member States of the 
Region and in some countries fatally injured victims are 
excluded if they survive for periods ranging from the 
time taken to reach hospital up to 7 days. These differ
ences have given rise to considerable difficulties in com
paring road accident mortality rates among different 
countries and have been the subject of detailed study 
by the ECE. 

Conversion factors have been calculated in order to 
allow comparison between countries and have been 
evaluated by means of studies of the time taken to die 
from road accidents. These conversion factors are now 
used and recommended by the ECE in its annual statis
tical returns of road accidents in the Europeap Region, 
and are also used by other organizations, such as the 
European Conference of Ministers of Transport (ECMT), 
in compiling their own reports. 

Public health authorities should be extremely care
ful, however, about the use of such conversion factors 
in comparing mortality rates between different coun
tries, as the studies upon which they are based take 
no account of the variable factors influencing the 
time taken to die following a road accident, such as 
the age of the victim, the category of road user (e.g., 
whether or not "protected") and the state of the emer
gency treatment and intensive care services. The use 
of a universal conversion factor should therefore be 
discouraged. 

In recent years there has been increasing support 
for the ECE definition, and the Working Party on 
Standardisation of International Statistics of the Organ
isation for Economic Co-operation and Development 
(OECD) has supported it (5). Howe,·er, public :1ealth 
authorities should be careful not to su ;:mort such uro
posals solely on the grounds of the ne~d for stand~~d
ization. Other considerations that should be taken into 
account in determining the most suitable criteria for 
recording the severity of injuries caused by road acci
dents are dealt with later in this report (pp. 5-6). 

Morbidity 

Only those injury-producing accidents that come to 
the attention of the police are included in the national 
returns of road accident morbidity; it therefore follows 
that much less reliance can be placed on rates of morbid
ity than on rates of mortality. The report on the Sym
posium on Human Factors in Road Accidentsa (6), 
organized by the Regional Office for Europe in Rome in 
1967, drew attention to the fact that in some Member 
countries far more victims of road accidents were being 
treated in clinics and hospitals than appeared in national 
returns of road accidents; further reference to this was 
made in the technical discussions held at the nineteenth 
session of the WHO Regional Committee for Europe in 
1969. Since then a number of surveys have been carried 
out that have enabled the extent of both underreporting 
and misreporting to be assessed, and these surveys are of 
considerable help to epidemiologists in determining the 
quality of the information that can be obtained from re
turns of "serious" and "slight" injuries in national 
statistics. 

Underreporting 

A Swedish survey (7), checked the national returns 
for one region against the patients attending a large hos
pital for injuries received in road accidents, and found 
that only 42% of the 770 victims appeared in the na
tional returns. From the epidemiological point of view, 
the most serious aspect of this underreporting is that 
there is considerable variation in the extent of under
reporting between different categories of road user and 
different kinds of accident. The extent of underreport
ing is much greater in the case of "unprotected" road 
users (i.e., other than occupants of vehicles). 

In one United Kingdom survey (8), only 44% of 
accidents involving injuries to pedal cyclists were found 
to have been reported as compared with almost 90% of 
accidents involving injudes to vehicle occupants. Another 
United Kingdom survey (9) also showed considerable 
underreporting of injuries to pedal cyclists ( one-quarter 
of which were reported by the police) as well as a low 
level of reporting of accidents invoking injuries to 
drivers of vehicles where no other road user was involved. 
An extreme example is given by the survey (10) con
ducted in Freiburg im Breisgau of 376 children treated 
in hospitals for injmies received while riding on the same 
bicycle as an adult. Only 4 of these cases were known 
to the police and reported in the official statistics. 

It follows that reliance on national returns in assess
ing the distribution of injury-producing road accidents 
may lead to errors, and public health authorities would 

a Referred to hereafter as "the Rome Symposium". 
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be well-advised to check the validity of their own na
tional returns of road accidents by carrying out similar 
surveys, before reaching decisions on high-risk groups 
and on priorities in intervention. 

Misreporting 

A further problem ansmg out of the assignment 
of severity of injury by the police at the scene of the 
accident is that it may often be made incorrectly. Police 
officers cannot be expected to achieve accuracy in such 
matters. More important still is the fact that the defini
tion of "serious injuries" recommended by the ECE 
gives little indication of the degree of severity in clinical 
terms or the prospect of incapacity. It covers anything 
from a broken finger to total paralysis. It includes, of 
course, injuries so severe that the victim dies of them 
outside the period within which death must occur for 
the victim to be recorded as "killed". In one United 
Kingdom survey (8) only 34% of the victims detained 
in hospital and recorded by the police as "seriously 
injured" were, in fact, severely injured from the clini
cal or medical point of view; for victims not detained 
in hospital the proportion was 14%. Again, the extent 
to which misreporting occurs varies between different 
categories of road user and different kinds of accident. 

The Swedish survey (7) mentioned above showed 
that in official statistics (based on police returns) in
juries to protected road users were far more likely to 
be correctly reported than injuries to unprotected road 
users. Taken in conjunction with underreporting this 
has led to a position where the official statistics in 
Sweden indicate that twice as many protected road 
users are injured as unprotected road users, whereas 
it seems likely from the hospital survey that the numbers 
are about equal. Moreover, unprotected road users 
constituted almost two-thirds of those killed and serious
ly injured and therefore made heavier demands on 
intensive care services and required longer hospital 
stays - a feature of some importance to public health 
authorities. 

DEATH CERTIFICATES 

Information on road accident mortality can also be 
obtained from death certificates. However, the criteria 
for reporting deaths differ in important respects from 
those adopted by the ECE and used for the purposes of 
national returns. Consequently, they cannot be used in 
conjunction with the environmental and other data con
tained in the national returns and this makes interna
tional comparisons difficult. The main difference is 
that no time limit is placed on the period within which 
death takes place as a consequence of the accident. 
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Deaths that occur as a result of accidents not involving 
motor vehicles are not included, neither are deaths from 
accidents occurring off the public highway. 

HOSPITAL RECORDS 

In many Member States, hospital records do not dis
tinguish injuries received in road accidents from those 
received in other kinds of accident. Where road acci
dents are identified there is often no indication of the 
category of road user (e.g., pedestrian or vehicle occu
pant). The eighth report of the WHO Expert Commit
tee on Health Statistics (J J) recommends "that coun
tries compile hospital morbidity statistics .... by diag
nosis" and "that the .Intermediate List of 150 causesa 
be used for the presentation of morbidity statistics". 
This should mean that "motor vehicle accidents" are 
shown separately as cause group AE138 of the Inter
mediate List, but usually the injuries from road acci
dents are included under AE139 as "other transport 
accidents" or under AE146 as "all other accidents". 

Because of the importance of linking reliable data 
from hospitals and clinics on road accident morbidity 
with the fairly detailed and reliable information rec
orded by the police on the environmental factors associ
ated with the accident, the WHO Regional Office, in 
May 1973, sent out a questionnaire to public health 
authorities. Details were sought about practice in the 
recording of such injuries in hospitals and what use was 
made of the information recorded. The replies to the 
questionnaire showed that public health authorities play 
little or no part in the provision of statistical informa
tion on road accident morbidity and that very little use 
is made by them of such information as is collected. 

In only half of the· 26 Member States replying to the 
questionnaire are injuries treated in hospitals and clinics 
as a result of road accidents reported to public health 
authorities and in less than half are records of such in
juries kept by health authorities. Only 10 Member 
States use the ICD for recording injury-producing road 

a The Intermediate List referred to here is "List A, Inter
mediate List of 150 Causes for Tabulation of Morbidity and 
Mortality" which has been recommended by the Seventh Revi
sion Conference for use in the presentation or publication of 
morbidity and mortality statistics (World Health Organization 
(1957) Manual of the International Statistical Qassification of 
Diseases, Injuries and Causes of Death, l, Geneva). In the 
subsequent revision of the International Classification of Dis
eases, this list has been slightly modified and its title changed 
to '.'List A, List of 150 Causes for Tabulation of Morbidity 
and Mortality" (World Health Organization (1967) Manual of 
the International Statistical Qassification of Diseases, Injuries 
and Causes of Death, l, Geneva). 



accidents. In answer to the question as to what use was 
made of the information by health authorities, only two 
countries gave any indication that it was used for epid
emiological purposes. 

The replies to the questionnaire indicated that public 
health authorities are somewhat uncertain as to the role 
that they are expected to play in the prevention of road 
accidents and the degree of confusion shown in the 
answers from some Member States suggests that they 
regard the issue primarily as a matter for the police or 
environmental authorities. The survey tended to con
firm the experience of the European Public Health Com
mittee of the Council of Europe (I 9) which found, in 
answer to a questionnaire to health authorities on road 
safety campaigns for children, that such campaigns were 
taking place in only 11 out of the 18 European countries 
circularized, whereas independent enquiries disclosed 
that they were, in fact, taking place in all of them. 

PERMANENT INCAPACITY FROM 
ROAD ACCIDENTS 

It is ve1y important that public health authorities 
should be aware of the extent of permanent incapacity 
from road accidents in the population. A number of 
special studies have been carried out which suggest that 
the pool of permanent incapacity in the community 
from these injury-producing road accidents is increasing. 
Jhe reasons for this include the higher proportion of 
victims in the younger age-groups (who have a much 
better chance than older road users of surviving the 
consequences of severe trauma), the increasing differen
tial velocity of road accidents, the increasing number of 
heavy goods vehicles (with high injury-causing potential) 
and the advances in techniques of medical resuscitation. 

National statistics will often give information about 
disability, including degrees of disability, but rarely ever 
is the cause given, except in the case of industrial acci
dents. A "microcensus" (12) carried out in the Federal 
Republic of Germany in 1966 showed that there were 
about 4 million disabled persons (defined as being phy
sically or mentally handicapped or in receipt of a dis
ability pension before retiring age), and that 100 000 of 
them were disabled as a result of road accidents. In the 
United Kingdom it has been estimated that about 3o/c of 
persons injured in road accidents were still invalids 
6 months after the occurrence of the accident (J 3). 

In the absence of any information in national statis
tics, epidemiologists have to look to the results of 
special surveys. These are important, not only because 
they give some idea of the prospect of permanent dis
ability from different kinds of accident to different cate
gories of road user, but because they can be of help in 
choosing criteria that might be adopted in national 

reporting systems for determining the prospect of per
manent disability. In this respect, a recent United 
Kingdom survey (8) has shown some useful links be
tween prospect of disability and length of hospital stay. 
Excluding facial disfigurement and injuries to the eye, 
it was found that permanent disability is unlikely to be 
sustained in victims detained for less than 10 days in 
hospital (about two-thirds of the victims admitted to 
hospital). Severe disability was found most commonly 
amongst those who had to stay in hospital for more than 
3 months. 

Another United Kingdom survey (14), based on 
4342 admissions to the Birmingham Accident Hospital 
in 1961, showed that 25% of the motor-cyclists, 21% of 
pedestrians, 21 % of vehicle occupants, and 11 % of the 
pedal cyclists were permanently disabled. About one
third of the disabilities were severe, and one-half of mod
erate severity. More than half of the disablement 
occurred to victims who were under the age of 30 at the 
time of the accident. For these victims the quality of 
life is dramatically altered. 

In view of the demands that such long-term incapa
city places on the social security services, it is difficult 
to see why public health authorities are prepared to tol
erate a reporting system that gives no information about 
the circumstances or the extent of incapacity caused by 
road accidents. 

IMPROVEMENT OF THE NATIONAL 
RETURNS OF MORBIDITY 

Previous attempts to improve the quality of the 
returns of road accident morbidity have been frustrated 
by the reluctance of police officers to become involved 
in more detailed work in connexion with accident re
porting (in particular, hospital follow-up of the victims) 
and by the reluctance of hospital medical staff to 
become involved in more detailed administrative work. 
The WHO Regional Office for Europe therefore con
vened a small workiilg party early in 1974 to see whether 
any workable alternatives could be devised. 

Morbidity infonnation system 

.\lean while, a special meeting on road accident statis
tics had been held by the Group of Experts on Road 
Safety of the ECE at \\foch the WHO representatives had 
persuaded the Group to consider a new definition of 
"serious injury" which would be practicable and which 
would give some idea of the prospect of disability. The 
proposed definition was as follows: "A person who 7 
days after a road accident, and as a result of that accident, 
is stiil bedridden or suffers from total physical or mental 
incapacity, total incapacity being understood to mean a 

5 



reduction of mobility such that the person is incap
able of moving from one place to another without 
assistance." The assessment of such incapacity need 
not involve medically qualified personnel, and the 
adoption of the new definition would provide a greatly 
improved indication of the severity of road accident 
morbidity. Furthermore, adding the number of per0 

sons severely injured, according to this definition, 
to the number dying within the seven-day period would 
provide a single statistical indication of the severity 
of road accidents which would be of considerable 
use to epidemiologists. 

The Working Group convened by the Regional 
Office proposed that the new definition should be 
subjected to a feasibility study conducted in conjunc
tion with the ECE in specific regions of selected Mem
ber States, and that the study should include a com
parison with the police returns based on the existing 
definition of severe injury. The reporting form drawn 
up by the Working Group for use in this joint ECE/ 
WHO feasibility study is attached to this report as 
Annex l. Although considerable interest was shown 
in the proposed study by representatives from Mem
ber States attending the ECE Group of Experts, no. 
Member State represented on the Group appeared 
to be prepared to cooperate in the study. 

The Conference felt that high priority should be 
attached to evaluating the proposed new definition 
and that the ECE Group should again be invited to 
participate in the joint study. It was suggested that, 
if it proves impossible to pursue a joint study with 
ECE, the Regional Office should consider inviting 
public health authorities in Member States to carry 
out the study, leaving out the comparison with police 
returns. This would at least provide a reliable base
line against which the public health authorities could 
evaluate important preventive measures about to be 
introduced in certain countries, e.g., the compulsory 
wearing of seat belts by motorists and of crash helmets 
by motor cyclists. 

The use by the police of injury coding systems 

The Conference noted that a number of mJury 
coding systems had been evaluated in the USA and 
it was recommended that the Regional Office should 
draw the attention of ECE to the importance of this 
type of classification being tested in Member States 
of the. Region, preferably in the form of a joint study 
in which the assessment of injury made by the police 
at the scene of the accident could be compared with 
the assessment made by the doctor or nurse at the 
hospital to which the victim is taken. 

A good example is the State of New York Traffic 
Records Project in which a New York State Injury Coding 
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Scheme (NYSICS) was evaluated (J 5). The form, whic 
is set out in Annex 2 to this report, requires the police 
officer to determine the location of the most severe 
physical complaint (by circling an index letter for, one of 
12 body locations), the type of physical complaint (by 
circling one of 13 conditions ranging from amputation 
to complaint of pain) and the state of the victim (by in
dicating various states ranging from apparent death to 
shock). Definitions are provided for the assistance of the 
police. 

Twenty-four hospitals in 5 regions of the State of 
New York participated in the study. It was found that 
the decisions of the State police corresponded with those 
of the doctors and nurses in 87.5% of cases (83.9% in 
the case of other police officers). There was no signifi
cant difference between diagnosis by doctors and by 
nurses. The study also provided useful information 
about the mode of transport to hospital. The opportun
ity was also taken to compare the scheme with an injury 
coding scheme that had already been accepted for hos
pital use - the Abbreviated Injury Scale (AIS) (16). It 
was found that there was adequate correspondence in 
97% of cases. 

One of the main advantages to the police of using 
such a system is that it does not involve any hospital 
follow-up, a feature that has been responsible for much 
of the opposition amongst Member States in the Region 
to other proposals for improving returns of road accid
ent morbidity. 

THE VALUE OF INTERNATIONAL 
COMPARISONS 

The only regular publication giving information about 
road accident mortality and morbidity is Statistics of 
road traffic accidents in Europe published annually by 
the United Nations (ECE). The information contained 
in this publication is very useful for studying trends in 
different countries, but the figures relating to mortality 
and morbidity have to be accepted with some reserva
tion in view of the considerations set out in the previous 
sections of this report. There are also some important 
gaps in the information that is provided - for example, 
there is no breakdown in the important age-group 
25-64, which represents the period during which the 
victim of a road accident would otherwise be in the most 
productive years of his life, and during which the incid
ence of medical conditions and impairment of function 
increases progressively. 

There have been a number of attempts to supplement 
the information given in the ECE annual publications 
by providing additional data collected from Member 
States by means of questionnaires. They include a spe
cial article on road accidents published by WHO in 



World Health Statistics in 1968 (17), which covered 21 
countries in the European Region, the Report on recent 
trends in road accidents published by the European Con
ference of Ministers of Transport in 1972 (18), which 
included information from 19 countries in the Region, 
and the Special report on accidents in childhood pub
lished by the Council of Europe in 1972 (19), which in
cluded information from 18 countries in the Region. All 
these surveys are based on national returns and suffer 
from the defects in relation to definitions of morbidity 
and mortality that have already been considered. 

SPECIAL SUR VEYS 

The importance of special surveys in supplementing 
and correcting the data provided by national returns has 
already been referred to in this report. Such surveys have 
at least two important advantages. Their limited extent 
enables much more information to be collected than is 
possible on a national basis (in-depth studies) and they 
can be carried out in the form of case-control or cohort 
studies so as to assess the statistical over-representation 
of various factors thought to be important in increasing 
the risk of injury-producing accidents. 

In-depth studies 

A number of studies have already been carried out in 
Member States of the Region. A recent example was the 
intensive study of the factors influencing the occurrence 
of 2130 road accidents between 1970 and 1974 within 
a 24-km radius of the Transport and Road Research 
Laboratory in the United Kingdom (20). The sequence 
of events leading up to the accident was ascertained, 
together with details of the driver's driving habits, per
ception, familiarity with the road and vehicle, alcohol 
consumption, fatigue, illness, past accident history, etc. 
From this information an assessment of the contributory 
factors could be made. There was a refusal rate of only 
5%. Detailed environmental data relating to the road, 
vehicle, weather, etc. were also obtained. 

Although the decisions made by the investigating 
team were necessarily subjective, it is noteworthy that 
human factors in the road user were assessed as con
tributory in 93% of the accidents, environmental factors 
( excluding the vehicle) in 28%, and vehicle defects in 
8\6%. This "clinic" approach to road accident mortality 
and morbidity was strongly commended by the Director 
of Health Services of the WHO Regional Office for 
Europe, Dr F.A. Bauhofer, in his introductory remarks 
at the Conference, when he drew a comparison between 
the problem of the epidemiology of road accidents and 
the challenge that confronted public health authorities 
in the 19th century from the increase in communicable 

diseases in urban populations. That challenge was met by 
a multidisciplinary approach (including town planners, 
engineers, and the institution of public health labor
atories) to the etiology and control of epidemics; a simi
lar approach to the study of road accident prevention 
would seem to be indicated. It is important that surveys 
to determine the causation of road accidents should in
clude a study of the attitudes of road users to factors 
influencing road safety. 

The Conference noted that existing studies had sug
gested certain similarities between injury-producing road 
accidents in different countries. One study (21) on the 
injury-producing car accident had shown that there were 
close similarities between Australian and British urban 
environments and between rural environments in Wor
cestershire (England) and Cornell (USA). Comparative 
analysis of detailed accident data from different countries 
is feasible and the Conference considered that the Re
gional Office should consider setting up comparative in
depth studies of road accident morbidity and mortality 
between selected cities or regions of Member States 
on the basis of predetermined and standarized techniques 
for recording data. 

Case-control and cohort studies 

These techniques are well known to epidemiologists 
and can be applied successfully to assessing the risk 
factors in injury-producing road accidents. The main 
problem with such studies is that they are expensive, 
difficult to administer, and time-consuming. Further
more, there are so many human and environmental 
factors influencing the risk of road accident that very 
large samples have to be taken. Evaluation of the results 
of case control surveys has been greatly facilitated by 
the development of the digital computer, which enables 
multifactorial analyses to be carried out. Essentially 
the technique consists of taking matched samples of 
road users and studying the degree of representation 
of various factors in relation to accident experience. 

A very good example is the "Grand Rapids" survey 
(22) carried out in ~1ichigan, which set out primarily 
to discover the extent of over-representation in acci
dents of drivers with various blood alcohol concen
trations. Other variables studied included age, sex, 
marital status, estimated distance travelled, years of 
completed schooling, racial characteristics, and drinking 
habits. The survey proved conclusively that, having 
taken all these factors into consideration, drivers with 
blood alcohol concentrations in excess of 80mg/100ml 
were more likely to be involved in accidents than drivers 
who had taken very little alcohol or no alcohol at all. 
The study, together with others of a similar kind, led 
the OECD Expert Group on Alcohol and Drugs in 
Relation to Driving Behaviour (23) to recommend 
the introduction of an 80mg level in legislation. This 
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recommendation was adopted by the European Con
ference of Ministers of Transport (24) and has since 
been incorporated in the legislation of a number of 
Member States in the Region. 

Cohort studies can be used to evaluate intervention 
techniques. An example of this would be a study ofthe 
subsequent accident experience of matched samples of 
school leavers, in which one group is given intensive 
instruction on road safety. A study of this kind carried 
out in the USA suggested that such instruction has no 
significant effect on future accident experience; Such an 
assumption is, of course, true only of the kind of in
struction used in the particular study. 

Roadside surveys 

During the last decade there has been a considerable 
development of roadside surveys designed to provide 
information about the driving population. The main 
objects of such surveys are to improve epidemiological 
data, to compare the effectiveness of countermeasures, 
and to provide baseline data for comparison with drivers 
involved in accidents. The problems associated with such 
surveys were reviewed at an international conference 
held in Paris in 1974 (25). The conference was primarily 
concerned with roadside surveys designed to obtain 
information about the alcohol habit in the driving popu
lation, but much other useful information can be ob
tained, such as the attitude of drivers to aspects of road 
safety. 

A number of interesting facts have been discovered 
as a result of such surveys in the USA, e.g., whereas 
routine post-mortem examinations have revealed that a 
relatively large proportion of drivers killed in road 
accidents have very high blood alcohol concentrations, 
very few drivers with such high concentrations are found 
in the normal driving population. in roadside surveys. 
A survey of driver attitudes should be an essential pre
requisite to planning health education measures and 
can be carried out in conjunction with roadside surveys 
by giving drivers questionnaires to complete. An inter
national collaborative research programme on driver 
attitudes is currently being carried out by the Interna
tional Drivers Behaviour Research Association (IDBRA). 

ETIOLOGICAL FACTORS 

The occurrence of an injury-producing road accident 
results from. the interaction between the various adverse 
factors present in the road user and in the environment. 
These include not only the factors influencing the risk 
of the accident occurring, but also the factors influenc
ing the extent of injuries received by the road user when 
an accident has occurred. Road accidents present a 
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formidable problem to public health authorities, both in 
the identification of the adverse factors in high-risk 
groups and situations, and in the means of controlling 
them. They are far more difficult to control than other 
accidents, such as industrial accidents, where there is a 
relatively stable environment in which repetitive tasks 
are performed, so that scientific investigation is rela
tively easy. It is probably for this reason that the mor
tality and morbidity from industrial accidents have been 
far more successfully controlled in Member States, 
notwithstanding the rapid development of industrializa
tion. 

TI1e techniques for identifying the various factors 
involved in road accidents include the studies referred to 
in the previous section of this report. The Conference, 
being concerned primarily with epidemiological prin
ciples, did not have time to consider in detail the very 
large number of human and environmental factors 
involved in road accidents. They were considered in 
some detail in the report on the Rome Symposium (6) 
and reference will be made in this report only to those 
aspects that are of particular importance to public 
health authorities. 

It is essential that public health authorities should be 
fully aware of the importance and extent of these ad
verse factors, including those cf an environmental na
ture. The decision to build a school in a particular place, 
or to include an intersection at a certain point in the 
road system, can profoundly influence the accident rate 
at those sites in the future, by which time it may be too 
late to take effective remedial action. Highway engineer
ing and mechanical engineering (safety factors in vehicle 
design) are as important to public health authorities in 
the 20th century as was sanitary engineering in the 
19th century. Public health authorities should involve 
themselves in planning decisions affecting road safety 
at an early stage and ensure that important considera
tions influencing the risk of injury-producing accidents 
are not overlooked. 

In this connexion the rigid departmental attitude 
of governments to road accident prevention in many 
Member States can lead to public health authorities 
concentrating too much on accident arid emergency 
treatment services .(for which they have a special re
sponsibility) and too little on the preventive services. 
The epidemics of communicable disease that caused 
so much mortality and morbidity in the 19th century 
were not controlled until the etiological factors were 
identified and preventive measures instituted. The 
same ,must apply to the major epidemic of noncom
municable disease in the present century, i.e., the 
injury-producing road accident. The fact that another 
department of government - such as environment, 
transport or internal affairs - may be charged with 
responsibility for road safety, should not be regarded by 
public health authorities as absolving them from taking 



any interest in the adverse factors that increase the risk 
that injury-producing road accidents will occur. 

AGE 

Children under 15 

The risk of injury-producing road accidents is closely 
related to age and it is important to identify the ages 
at which the risk is greatest in relation to other factors, 
such as the category of road user. A recent study by the 
Council of Europe (I 9) has described the distribution 
and trends of mortality in children from accidental 
causes. For ages up to 14, the overall mortality rate 
from accidents increased by 3 per 100 000 between 
1958 and 1968 in the 17 European countries included 
in the study, mainly as a result of the increase in the 
road accident mortality rate (2.6 per thousand) (Fig. 1). 
In all countries, the increase has been greatest in the age
group 6-14 years (Fig. 2). Watson (27) has studied the 
distribution of road accident mortality in children 
among different categories of road user in 12 European 
countries and found that in the age-group 6-14 the 
proportions were: pedestrians, 35-70% (median value 
60%); pedal cyclists, 15-35% (median value 25%); and 
vehicle occupants (passengers), 15-20% (median value 
15%). It is interesting to note that some children in this 
age-group appear to have been killed while actually driv
ing motor vehicles. 

A special survey report by the European Conference 
of Ministers of Transport gives information about road 
accident mortality and morbidity rates among child 
pedestrians in 14 European countries (Tables 1 and 2) 
and shows that in most of them the risk is greatest 
in the age-group 6-9 years. Difficulties arise in making 
comparisons in the case of death rates where countries 
have not adopted the standard definition recommended 
by ECE, a problem to which reference has already been 
made in this report. It is also important to note that 
rates per 100 000 population in the same age-group 
do not give a reliable indication of exposure. However, 
some studies have been carried out taking into account 
variations in exposure as a result of which the increased 
risk to child pedestrians has been confirmed, as has 
the over-representation of boys. A recent British study 
(28) showed that in fact the raw accident figures greatly 
underestimate the risk to children aged 5-7 years, and 
that the greater number of accidents to boys in this 
age-group is not due to their greater exposure to traffic. 
It also showed that after the age of 8 boys, given their 
greater exposure, are no more at risk than girls. 

As far as the other categories of road user are con
cerned there is very little information about the distri
bution of mortality, and the total numbers are too small 

Fig. 1. Total fatal accident rate in all age-groups 
under 15 in 1958 and 1968 for 18 European countries* 
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• Reproduced from: Council of Europe ( 19). 

to be able to draw definite conclusions. The morbidity 
figures are many times larger, but as we have already 
pointed out in this report, the extent of undeneporting 
and misreporting is such that epidemiologists cannot 
rely on the official statistics. Surveys carried out in dif
ferent countries do, however, provide useful information 
and should be supported by public health authorities as 
the only possible means of monitoring the changes that 
may occur, e.g., the increase in morbidity that seems to 
have accompanied the introduction of "high-rise" bi
cycles (29). Table 3 sets out the casualty rate (killed or 
seriously injured) for children in road accidents in Great 
Britain in 1973. 

Special attention should be paid to the dangers to 
young children of travelling unprotected in the front 
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Country 
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Table 1. Number of pedestrians killed in 1970 
by age-group per 100 000 inhabitants 

in each group* 

0-5 years 6-9 years 10-14 years 

Germany, 
Federal Republic 9.2 13.5 5.0 

Denmark (1969) 8.7 8.6 6.0 
Austriaa 8.0 10.0 3.5 
Netherlands 8.1 6.2 2.5 
Norway 8.1 9.4 2.9 
Ireland 6.3 (04) 7.7 (5-9) 3.2 
United Kingdom 5.2 5.7 3.2 
Sweden 4.0 (0-6) 3.2 (7-14) ..... 
Turkey (1969) 3.8 8.4 3.3 
Yugoslavia 3.8 (04) 5.5 (5-14) ..... 
Belgiuma 3.7 4.1 1.7 
Spaina 3.2 (0-14) ..... ..... 
Francea 3.2 8.0 2.7 
ltalya 3.0 3.3 (6-14) ..... 

* Based on data from: European Conference of Ministers of 
Transport (1972). 

a Figures not adjusted to standard definitions. 
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Table 2. Number of pedestrian casualties in 1970 
by age-group per 100 000 inhabitants 

in each group* 

0-5 years 6-9 years 10-14 years 

United Kingdom 239 441 277 
Germany, 

Federal Republic 178 442 171 
Austria 151 337 143 
Belgium 127 244 123 
Denmark (1969) 114 168 109 
Norway 114 165 83 
Netherlands 112 172 60 
Ireland 78 (04) 158 (5-9) 82 
France 59 227 82 
Italy 54 96 (6-14) ..... 
Sweden 44 (0-6) 48 (7-14) ..... 
Yugoslavia 30 (04) 77 (5-14) ..... 
Turkey (1969) 15 38 20 

• Based on-data from: European Conference of Ministers of 
Tran sport ( 1972). 



Table 3. Number of children killed or seriously injured in road accidents in Great Britain, 1973* 

Pedestrians Pedal cyclists All road users 

Age-group Casualty Casualty Casualty 
Casualties rate per Casualties rate per Casualties rate per 

100 000 100 000 100 000 

0-4 2069 50 31 2832 68 

5-9 5316 118 649 14 6774 151 

10-14 3137 73 1361 32 5632 131 

* Reproduced from: Russam, K. Road safety of children in the United 
Kingdom, Crowthorne, Transport and Road Research Laboratory, 1975 (TRRL 
Report 678) 

seats of motor vehicles. Information about the extent 
to which this occurs is not available from national 
statistics. A special survey (30) carried out in England 
and Wales during the years 1971-73 showed that the 
annual number of children killed in accidents in such 
circumstances exceeds 30 and that a very large number 
(over 3000) are injured each year. The survey showed 
that although there are problems associated with the 
wearing of safety belts by children, those children wear
ing safety belts were afforded a very high degree of 
protection against death and serious injury, not\'iith
standing the mechanical inefficiency of the restraint. 
Indeed, the risk of death was almost 12 times greater for 
children not wearing belts. 

Young persons (15-24 years) 

After the age of 14 the mortality rate for pedes
trians falls off in most Member States and begins to 
increase for drivers and passengers of motor vehicles. 
There is evidence of an increase in the mortality and 
morbidity among drivers of low-powered mechanically 
propelled two-wheeled vehicles, and the Conference 
noted that in some Member States no licence or regis
tration is required for such vehicles. It is, of course, 
essential to have information about the number of driv
ers of such vehicles in order to assess the degree of risk. 
To some extent the distribution of accidents is affected 
by the legal requirements as to the age at which such 
vehicles can be driven. A Danish study (31) showed 
that, whereas the peak injury-producing rate for pedal 
cyclists is 11-13 years, the peak for moped drivers is 
15-17 (although injury-producing accidents to moped 
drivers already appear in the age-group 14-15, half a 
year before the legal minimum age for driving them). 

Depending upon the legal age for driving motor 
vehicles, a sharp rise in the rates of mortality and mor
bidity from road accidents is seen in most Member 
States after the age of about 17. The proportion is so 
large in the 15-24 age-group of males that in some 
Member States road accidents account for one-half or 
more of male deaths from all causes in this age-group 
(Table 4). After the age of 25 the rate falls off fairly 
rapidly, although this fall is concealed by the official 
statistics published by the ECE as no breakdown is given 
between the ages of 25 and 64 - a rather surprising 
omission when it is realized that road accident victims 
in this age-group are, in terms of productivity, at their 
most useful to the community. In some cases it is pos
sible to abstract the necessary information from official 
volumes of statistics published by Member States, and 
the graph in Fig. 3 shows that the age distribution of 
road accident casualties among drivers and passengers 
of motor vehicles is much the same in all European 
countries. 

The peak mortality and morbidity among drivers 
and passengers in the 15-24 years age-group of males 
has been recognized by a number of international 
organizations. It was the subject of a study by the 
OECD Research Group SS (Research on Accidents 
Involving Young Drivers) and the age-group 15-29 was 
taken for the purpose of a study carried out by the 
European Public Health Committee (32) where it was 
noted that in some of the participating countries a large 
proportion of the vehicles involved in accidents were 
two-wheelers - mostly mopeds (55% in the French 
sample and 4 7% in the Italian sample). The sex ratios in 
that study were 4.5 males to 1 female, and the peak age 
distribution was 17-22. 
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Middle age-groups (25-64 years) 

For reasons that have already been examined the 
Conference was critical of the fact that the ECE annual 
publication of statistics of road accidents gives no break
down of ages within the 25-64 years age-group. Compar
isons based on such a large age-group are virtually mean
ingless, and, as can be seen in Fig: 3, important changes 
occur in accident experience within this age-group as 
far as vehicle occupants are concerned. The data on 
which Fig. 3 is based were obtained by consulting the 
national returns of 4 European countries that gave the 
necessary age breakdown. 

The dramatic reduction in accident involvement of 
vehicle occupants that occurs when the driver is over 
25 years of age ( even after allowing for the increased 
exposure of the 18-24 years age-group) raises important 
considerations for public health authorities in terms of 
the application of screening procedures, in particular 

Table 4. Percentage of deaths among men-due to 
motor vehicles in 1972 by country, for all ages 

combined and in age-group 15-24 * 

Country 

Germany, 
Federal Republic 

Netherlands 
Denmark 
Belgium 
France 
Austria 
England and Wales 
Northern I re land 
Italy 
Sweden 
Switzerland 
Scotland 
Finland 
Greece 
Czechoslovakia 
Ireland 
_Norway 
Iceland 
Portugal 
Bulgaria 
Spain 
Hungary 

Number of deaths due to motor 
vehicle accidents per 100 deaths 

from all causes 

All ages 15-24 years 
1972 1972 

3.6 52.6 
3.7 53.2 
3.0 45.6 
3.3a 50.5 
3.6 41.8 
4.6 53.1 
1.6 40.5 
2.8 27.8 
3.9 24.3 
1.9 34.7 
4.3 49.1 
1.8 33.8 
3:6 29.2 
2.1 25.2 
2.7 30.9 
2.5 39.4 
1.8 35.1 
2.0 5.0 
3.6 31.3 
2.1 18.1 
2.5 46.2 
2.4 29.2 

* Reproduced from: World Health Statistics Annual 1972, 
vol. 1, Vital statistics and causes of death, Geneva, World Health 
Organization, 1975. 

a 1971 
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Fig. 3. Age distribution of road accident casualties 
(drivers and pas;engers) in four European countries* 
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the use of medical examinations. After the age of 25 
the various aspects of motor and sensory performance 
that are believed to be important in the safe control of 
a motor vehicle, begin to deteriorate progressively 
(e.g., reaction time, eyesight, etc.) and the incidence of 
pathological conditions increases. Yet the risk of acci
dent involvement decreases rapidly. 

The reasons for the reduction of accident risk with 
increasing age after the age of 25 are stm not clear. 
The problem was considered in some detail in the 
report on the Rome symposium (6), where studies 
were mentioned suggesting that experience was not an 
important factor. However, other studies suggest that 
experience is the main factor. Whatever is the reason, 
it seems clear that medical fitness of the driver is un- _ 
likely to be an important factor as the risk of accident 
involvement appears to be inversely proportional to 
the incidence of medical conditions in the driving popu
lation between the ages of 25 and 64. 



Older age-groups ( over 65) 

In the case of older drivers the main issue to be deter
mined is the need for medical examination, and the 
problem is discussed further in the section on Medical 
Examinations (p. 15). In the case of elderly pedestrians 
the mortality and morbidity rates show considerable 
increases compared with younger adult age-groups in 
most European countries (Table 5). The highest percen
tage of pedestrians killed in the various age-groups was 
also found to be in those over 65 years in the 14 Euro
pean countries included in Fig. 4 - greater than in the 
40 years between 25 and 64. 

Table 5. Number of pedestrians killed in 1970 
per 100 000 inhabitants in each age-group* 

25-64 years Over 65 years 

Switzerland 4.4 32.5 
Germany, 

Federal Republic 6.1 31.6 
Austria" 6.7 28.5 
Luxembourg 5.7 27.3 
Denmark ( 1969) 3.2 24.0 
Ireland 5.9 23.5 
Yugoslavia 6.5 20.5 
United Kingdom 3.0 18.3 
France8 5.7 16.8 
Ital ya 3.1 16.4 
Netherlands 2.4 1_6.1 
Norway 2.4 15.3 
Spaina 3.3 14.2 
Sweden 2.2 12.4 
Turkey (1969) 3.6 10.4 
Belgiuma 2.9 9.7 
Portugal8 4.6 9.5 

* Based on data from: European Conference of Ministers of 
Transport (18) 

a Figures not adjusted to standard definitions 

Public health authorities should therefore recognize 
the elderly pedestrian as a high-risk group, and make 
allowance for this in continuing programmes of health 
education by including advice on the safe use of the 
road system. Yaksich (33) has enumerated the following 
physical factors as increasing the risk of accidents to 
elderly pedestrians: impaired hearing and vision, less 
accurate depth perception, decrease of lateral field of 
vision, slowing down of perceptual processes and of 
speed of reaction, and decreased capacity for learning. 

Fig. 4. Ages of pedestrians killed in accidents in 
1972 and 1973 in 14 European countries* 
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MEDICAL CONDITIONS 

Recent studies (34) have confirmed the view ex
pressed in the report on the Rome symposium (6) that 
medical conditions in the driver appear to be a relatively 
unimportant factor in increasing the risk of injury
producing road accidents, although their importance 
varies with the nature of the driving task, a feature that 
has implications for the use of medical examinations as 
a screening procedure; these implications are considered 
in the next section of this report. 

Medical conditions may increase the risk of accident 
in drivers of vehicles, either by leading to loss of control 
of the vehicle ( collapse through sudden illness) or by 
impairing the various skills necessary for safe driving. 
\fost studies agree that sudden illness is a factor in only 
about one in 1000 accidents (35). In the case of impaired 
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driving skills, it is less easy to assess the contribution of 
medical conditions to an increased risk of accident. 
In a recent United Kingdom survey covering over 2000 
accidents, about 1 % of the drivers involved admitted 
to feeling unwell before the accident (36). In another 
United Kingdom survey (35) 0.5% of serious injury
producing accidents involving drivers were found to be 
associated with chronic medical conditions that might 
(or might not) have contributed to the accident. The 
study excluded ocular defects, which were not con
sidered. In general, it seems that most serious injury
producing accidents involve medically fit drivers and 
particularly young medically fit drivers. 

EYESIGHT 

It is generally accepted that about 90% of the input 
of information to the driver is through the eyes. Con
siderable atte.ntion has therefore been paid to the 
contribution of impaired vision in drivers to the risk 
of injury-producing road accidents. The position is 
confused. Some surveys have shown that defective 
eyesight does not appear to be over-represented in 
drivers involved in such accidents, whereas others 
suggest that it does. From the epidemiological point 
of view, it is important to establish what aspects of 
defective vision are associated with increased risk; 
whether there are practicable methods of detecting 
them, and whether their use routinely or in selected 
groups of drivers can be justified on a cost/benefit 
basis. The problem is considered further in the section 
of this report dealing with screening procedures (p. 15). 

Professor Liesmaa drew attention to studies (3 7) he 
had carried out on the importance of dynamic depth 
perception in safe driving. This is made up of binocular 
vision, size of the retinal image, accommodation, motion 
parallax, brightness of moving objects (e.g., car lights), 
general perceptibility, and divergence from the back
ground. He regards good binocular visual acuity to be 
the most important of these components. Amongst the 
factors he noted in drivers with defective dynamic 
acuity (as compared with a control group) was delay 
in decisions to overtake until it was too late to overtake 
safely, and defective judgement in entering priority 
roads. One of the main problems, particularly with 
one-eyed drivers, is the inability to judge accurately 
the speed of oncoming vehicles. Professor Liesmaa's 
study is particularly helpful in showing how defective 
depth perception in the driver can cause road accidents, 
but it was not related to accident experience and cannot 
therefore be taken as evidence of the extent to which 
defective dynamic visual acuity does, in fact, increase 
the risk of injury-producing road accidents. 

14 

ALCOHOL AND OTHER DRUGS 

The Conference noted that there is now widespread 
acceptance of the role of alcohol in increasing the risk 
of injury-producing road accidents. Although attention 
has been focused primarily on its effect on driving, at 
certain times of the day and certain days of the week a 
high proportion of pedestrians injured in road accidents 
are found to have been drinking to excess. The partici
pants emphasized the importance, from the epidemio
logical point of view, of estimates of blood alcohol 
concentrations being carried out in such cases, although 
it was realized that medicolegal complications could 
arise. In the case of drivers, case control studies referred 
to in the last section of this report have shown the 
extent of increased risk at various blood alcohol concen
trations. Important distinctions must be made between 
the various groups of drivers found to have been driving 
with .blood alcohol concentrations in excess of the legal 
limit and these are referred to in a later section of the 
report (p. 23). 

Studies on alcohol in relation to impairment of 
driving are relatively easy to carry out. It is absorbed 
rapidly, is evenly distributed in the body, and a propor
tion is excreted unchanged in the urine and the breath. 
A direct relationship exists between its observable effects 
and its concentration in the blood at any given time. 
Reliable and practicable methods of qualitative and 
quantitative determination of the concentration of 
alcohol in the tissues have been developed. Finally, its 
acceptance as a social habit in most Member States 
has ensured a ready supply of drivers for case control 
and similar studies, which have demonstrated clearly 
the relative risk of accident at different blood alcohol 
concentrations. 

In the case of drugs, however, the position is very 
different. The metabolism of many drugs is not fully 
understood, and the drug may be excreted. as a mixture 
of the drug and its metabolites or only as metabolites, so 
that analytical methods are in a relatively primitive 
state of development. The serum levels of the drug may 
show little relationship to the observable clinical effects 
(e.g., barbiturates and cannabis) and the supply of 
drivers available for study under the influence of any 
particular drug is limited. Experimental studies based 
on driving simulators have been carried out to show that 
a wide range of psychoactive drugs can impair driving 
ability, but very little evidence exists in the form of 
controlled studies to show the extent to which various 
drugs increase the risk to drivers of involvement in 
injury-producing road accidents. Such evidence as does 
exist (38) indicates that stimulant drugs may present 
a special risk (e.g., amphetamines). 

Meanwhile, the position depends largely upon the 
information that has been gained about drugs in the 
course of clinical experience and on the results of 



experiments involving driving simulators or performance 
tests on driving tracks. The role of public health author
ities, including the medical profession, is important as 
they are the main purveyors of drugs to the driving pop
ulation and the problem is considered further in the 
section on The role of health personnel in education 
(p. 20). 

There remains the problem of abuse of alcohol and of 
other drugs. Problem drinkers and alcoholics are over
represented in road accidents, and although the evidence 
is not so clear in the case of dependency on other drugs, 
the Conference felt that persons known to be dependent 
on drugs should not be allowed to drive. 

PSYCHOLOGICAL AND SOCIOLOGICAL 
FACTORS 

As numerous studies have shown that medical factors 
(apart from the effects of alcohol) appear to play a rela
tively minor role in the causation of injury-producing 
road accidents, considerable attention has been paid to 
the study of psychological and sociological factors 
that might influence adversely the behaviour of road 
users. Such factors were reviewed extensively in the 
report on the Rome Symposium (6) where reference 
was made to a number of adverse factors influencing 
the risk of accident involvement. There was insuffi
cient time for all these factors to be considered in de
tail by the Conference; it was merely possible to review 
the role of screening procedures in identifying them 
and the value of educational and other, measures for 
controlling them. 

Controversy continues over the role of personality 
in determining the risk of accident. One study from 
Israel (39) has shown that there were only very few and 
very slight differences in personality between young 
drivers with a good record of accidents and traffic 
offences, drivers who had committed traffic offences, 
and drivers who had had both accidents and offences. 
Another study from Tasmania (40) compared 100 
individuals guilty of serious traffic offences with 
matched controls. The traffic offenders were found to 
be more likely to have had minor psychiatric symptoms, 
such as anxiety, and were more likely to be impulsive 
and lacking in social conscience. A very interesting 
finding was that traffic offenders reported far greater 
exposure to "adverse life events" in the 4 weeks prior 
to committing an offence. However, the risk of accident 
must not be related too closely to the risk of commit
ting a traffic offence, and the reasons for this are ex
amined further in the section on Sanctions (p. 23). 

SCREENING PROCEDURES 

Public health authorities should apply to screening 
procedures for road accident prevention the same cri
teria as they apply to screening procedures for the con
trol of disease, i.e., a high-risk group must be defined 
which must be of manageable size and contain a sub
stantial proportion of those likely to benefit from the 
available screening procedures, and the benefit from the 
procedure adopted must be commensurate with cost, 
both at the individual and the public level. The screen
ing procedures for road accident prevention in current 
use in Member States apply mainly to drivers of mechan
ically propelled vehicles, and the number of persons 
holding licences to drive such vehicles has increased 
rapidly throughout the Region in the past decade. 

As the holding of a licence to drive is a legal require
ment for driving such vehicles, screening procedures 
are normally linked with licensing procedures. Excep
tions include the use of roadside breath testing for 
alcohol, which must be regarded as a very effective 
screening procedure, provided it is used selectively at 
places and times where drivers are most likely to have 
been drinking to excess. It is important that screening 
procedures should be applied to as many high-risk 
groups as possible, and the Conference noted that in 
some Member States low-powered two-wheeled vehicles 
were not subject to licensing requirements. Drivers of 
such vehicles, especially in the lower age-groups, incur 
high risk of injury-producing accidents, from which 
they are relatively unprotected, and public health 
authorities should draw attention to this where it is 
appropriate to do so. 

It is also important to distinguish between different 
kinds of vehicle and different kinds of drivers in terms of 
their exposure to accident resulting in injuries to other 
road users. Professional drivers, although generally 
having better accident records than private drivers in re
lation to distance travelled, are at special risk by reason 
of the fact that they cannot easily stop driving when 
feeling unwell, and because of the nature of the vehicles 
they drive. Accidents involving heavy goods vehicles 
carry a very high risk of serious injuries to other road 
users, as do accidents involving public service vehicles, 
which are constantly stopping and starting at places 
where people are gathered together. It follows that such 
drivers should be subjected to more intensive screening 
procedures than private drivers, and this is reflected in 
the licensing requirements of most Member States. 

MEDICAL EXAMINATIONS 

The role of medical examiJ:1ations in the screening 
of drivers was reviewed at some length in the report on 
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the Rome Symposium (6). Surveys conducted since 
then have tended to confirm the views expressed in 
that report to the effect that such examinations should 
be used selectively and not routinely in connexion with 
licensing procedure. Studies on professional drivers 
continue to show that the rejection rate on medical 
grounds is very much higher for examinations carried 
out on the basis of selective criteria (e.g., involvement 
in accidents, serious traffic offences,. prolonged absences 
from work) than for routine periodical examinations, 
and there is now ample evidence for the use of such 
criteria in determining the need for medical examina
tions. 

Age is the traditional criterion for determining the 
need for medical examinations. The proceedings of the 
National Conference on the Aging Driver (41) held in 
the USA in 1974 revealed that 13% of drivers over the 
age of 65 suffer from heart disease, malignancy, or 
cerebral vascular disease. A recent survey (42) carried 
out on over 3000 professional drivers in Yugoslavia 
showed that the proportion of unfit drivers rose from 
20% at age 55 up to 52% at age 65 and over (in the 
case of public service vehicle drivers) and 25.5% (in the 
case of heavy goods vehicle drivers). Over the age of 50 
the causes of unfitness in professional drivers were as 
follows: nervous and mental disorders (28.6%), circu
latory disorders (28.3%), ocular disorders (21.8%), 
alcoholism (6.9%), physical disability (4.8%), endocrine 
disorders (e.g., diabetes) (3.3%), and miscellaneous 
(6.3%). The author of the survey concludes that periodi
cal re-examination should be required in the case of 
professional drivers over the age of 5 5, which he regards 
as the "critical age". 

A much larger survey carried out on London . bus 
drivers between 1967-71 (43), during which period more 
than 13 000 drivers were employed, showed that, be
tween .the ages of 50 and 64 only 15% of disabilities 
rendering drivers unfit to drive were picked up on 
routine periodical medical examinations (based on age) 
as compared with 85% on examinations based on selec
tive criteria (e.g., after sickness or accidents}. The 
overall rate of disability rendering drivers unfit to drive 
was found to increase with age, but remained low e.ven 
in the 60-64 years age-group, nearly all of whom were 
considered fit to hold a private licence. An independent 
study of London bus drivers (43) showed that the 
average annual rate of reported accidents fell with in
creasing age and length of service to such an extent 
that the rate for drivers aged 60-64 years with more than 
14 years' experience was only one-quarter of that for 
drivers under 30 with less than 4 years' service. 

Professional drivers are, of course, a selected group; 
there is a degree of self selection in the type of indivi
dual who chooses that kind of work. In most, if not all, 
Member States they are subject to further selection 
procedures, including medical examination, upon 
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appointment. Nevertheless, they provide epidemio
logists with an important opportunity for studying the 
effect of medical conditions on the risk of involvement 
in injury-producing accidents. The fact that the inci
dence of medical conditions likely to impair the ability 
to drive safely increases with age must be weighed 
against the improvement in driving experience with 
age and the fact that me die al conditions are least likely 
to be found in the 15-24 years age-group, which has 
the worst accident experience. 

It is important that, when considering the need for 
medical. examinations, public health authorities should 
base their recommendations on the results of such stu
dies and not on hypothetical assumptions about the 
relationship between medical conditions and the risk 
of accident. In this connexion the Conference noted 
that the draft Directive issued by the European Econo
mic Community (44) requires periodical medical exami
nations as a condition of holding a private driving 
licence, and the view was expressed that some evidence 
in support of such a requirement should be provided 
before it could receive the support of public health 
authorities, which have a responsibility for ensuring that 
the best possible use is made of health personnel in the 
control of mortality and morbidity. 

In the case of private drivers there is a lower exposure 
to injury-producing accidents in the older age-groups. 
A survey (45) of all. male holders of driving licences 
over the age of 60 in the Swedish city of Gothenburg 
showed that by the age of 75 more than three-quarters 
of them had given up driving, as compared with only 
12% in the age-group 60-64. Distances driven also 
decreased considerably with age; drivers in the 60-64 
age-group drove far less than those aged 40. It was noted 
that the frequency of accidents and offences reported 
by the police was remarkably low in the oldest age
groups - much lower than that of drivers of about 
40 years of age. This provides an interesting contrast 
with the previously accepted view that there is a sharp 
rise in accident involvement in the oldest age-groups. 

Old age is therefore an indication for medical exami
nation in connexion with licensing procedures, but the 
results should be used more to advise on limitations of 
driving and to ensure that medical conditions are con
trolled rather than to disqualify from driving. Means of 
transportation are extremely important to the aged in 
technically developed countries and the White House 
Conference on the Aging in 1971 ranked transportation 
as the third most important problem confronting elderly 
persons, after bad health and poverty, 

In many Member States the age at which a medical 
examination should be made obligatory in the older 
age-groups of private drivers is largely the result of an 
arbitrary decision and is not based on the accident ex
perience or rates of disability known to occur in the 
driving population at different ages. Public health 



authorities should insist that such factors are taken into 
account by licensing authorities, and it must be recog
nized that they may vary between different Member 
States. Hence, experts using such criteria in Yugoslavia 
(42) and the USA (46) have suggested that the critical 
age for private drivers should be 60 years, whereas 
surveys carried out in the United Kingdom suggest 
that there is insufficient evidence to introduce such a 
requirement under the age of 70. 

Public health authorities should also stress the need 
for such examinations to be directed more towards 
ensuring that the driving task is equal to the degree of 
impairment than to disqualifying the elderly driver 
from driving. The avoidance of night-time driving and 
of driving on motorways or for long hours, together with 
other appropriate limitations, should be imposed as ap
propriate and reinforced where necessary by the issue of 
a conditional licence, notwithstanding the difficulties 
such licences present in terms of enforcement. It should 
be remembered that medical examination is not a suit
able means of ascertaining whether a driver can control 
his vehicle safely in traffic, and whenever there is any 
doubt about this a driving test should be insisted upon as 
well. 

Finally, medical examinations are of variable predic
tive value as a screening procedure and licensing authori
ties are too ready to assume that they can provide an 
accurate assessment. Even when the examination is 
comprehensive and carried out by doctors experienced 
in such work, it will often fail to predict the sudden 
onset of illness. Thus, cases are known of airline pilots 
subjected to annual comprehensive medical examina
tions by experienced doctors collapsing at the wheel of 
a car from coronary ischaemia. 

When medical examination is not comprehensive, or 
is carried out by relatively inexperienced doctors, as 
happens in some Member States, there may be a wide 
variation in the detection of high-risk groups. Errors 
of refraction in the eye may be easily detected, whereas 
cases of epilepsy and diabetes may be missed. Profes
sor Michon drew attention to the fact that in the Nether
lands only 14% of those rejected for military service 
on account of epilepsy indicate the fact that they suffer 
from epilepsy on the driving licence application form. 

There was a wide difference of opinion among the 
participants about the efficiency of routine medical 
examination of drivers as a screening procedure. Re
presentatives of those countries that do not require 
such examinations were highly critical of the arguments 
adduced in favour of them, whereas those who repre
sented countries requiring such examinations were reluc
tant to accept the evidence that they do not appear to 
have any significant effect in reducing injury-producing 
accidents. It is possible, of course, that such examina
tions may lead to benefits unconnected with road safety, 
such as the earlier detection of medical conditions 

requiring treatment in persons who would otherwise not 
have been examined. 

The consensus of opinion in the Conference was that 
there is no evidence to suggest that Member States not 
requiring routine medical examinations should require 
them in future, but it was recommended that those 
States requiring them at present should continue to 
require them until such time as studies had been carried 
out in their own countries to evaluate them. 

EYESIGHT TESTS 

Reference has already been made in the preceding 
section to the confused state of the knowledge of the 
contribution of impaired vision to the risk of accident. 
Traditionally, the screening test of choice has been an 
assessment of static visual acuity, whereas the factor 
that appears to be most important in determining the 
risk of accident is dynamic visual acuity, in particular 
depth perception (47). Unless there are gross defects 
of static visual acuity, such as those that can be detected 
without the need for a professionally conducted eyesight 
test (e.g., ability to read a registration plate), static 
visual acuity does not appear to be a very important 
factor until the older age-groups are reached. Tests of 
dynamic visual acuity have not yet reached a stage of 
development that would justify, on a cost/benefit basis, 
their use as a routine procedure. The Conference noted, 
however, that a multipurpose vision tester capable of 
testing dynamic visual acuity as well as night vision is 
under trial in the USA. 

In a number of Member States field of vision is also 
tested, and reference was made at the Conference to the 
fact that private drivers appear to be able to compensate 
effectively for quite marked degrees of limitation of 
the visual fields. Professor Michon drew attention to 
a number of cases where experiments had shown that 
restriction of visual fields sufficient to preclude the 
issue of a licence was quite compatible with safe driving. 

A study (48) of the visual fields of over 52 000 dri
vers in North Carolina showed that the retrospective 
accident experience of those with restricted visual fields 
(taken as 140 degrees or less) did not differ signifi
cantly from those with nom1al fields (greater than 
160 degrees). Although a higher proportion of drivers in 
the older age-groups had restricted visual fields there 
was no significant evidence that such defects were rela
ted to higher accident involvement for any particular 
age-group. As might be expected, those drivers with res
tricted visual fields were found to be slightly over
represented in accidents involving side impacts. As 
less than 1 % of drivers in this large sample were found 
to have restricted visual fields, the findings of this 
survey must raise questions about the justification, in 
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terms of cost/benefit, of the use of visual field tests as a 
screening procedure for private drivers. 

TESTS FOR ALCOHOL AND OTHER 
DRUGS 

The development of qualitative screening breath tests 
for alcohol has been of considerable help in identifying 
drivers who have been drinking and such tests are used 
to a greater or lesser extent in most Member States of 
the Region. Until recently the instruments used (unlike 
the more bulky and expensive quantitative instruments) 
were relatively crude, giving a number of "false positive" 
and "false negative" readings at various blood alcohol 
concentrations. Accordingly, their use has normally 
been restricted to assisting the police to decide whether 
to detain the driver so that a sample of blood can be 
taken for estimation by quantitative methods of analysis. 

Depending upon the extent to which the law author
izes police officers to require drivers to take such tests 
in the various Member States, they have been used 
either in "random" checks or on a selective basis (49). 
From the cost/effective point of view it is important 
to know the distribution of blood alcohol concentra
tions among the driving population at different times 
and places, and public health authorities should support 
roadside sampling surveys (50) designed to provide 
this information, as they enable screening tests to be 
carried out more effectively, i.e., at the times and 
places where drivers are most likely to be found drinking 
to excess. 

Recently, portable breath testing devices have been 
developed which are based on fuel cell techniques and 
enable an accurate estimation to be made of the blood 
alcohol concentration. These new devices are likely to 
improve considerably the efficiency of screening by 
means of breath tests. They are also of incidental inter
est to the public health authorities in that, unlike 
existing instruments, they do not require the coopera
tion of the subject; a reasonably accurate reading can 
therefore be obtained from unconscious persons. This 
raises important issues for the differential diagnosis 
between alcoholic intoxication and head injury and 
other clinical states that may exhibit similar signs and 
symptoms. 

PSYCHOLOGICAL TESTS 

The use of psychological tests in procedures for 
screening drivers was considered in the report on the 
Rome Symposium (6). It was concluded that they had 
only a very limited place - not because psychological 
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conditions were not important, but because it had not 
been possible to devise a battery of reasonably practi
cable psychological tests that could predict high-risk 
drivers with any acceptable degree of certainty. 

Since then some progress has been made and 
Professor Hlikkinen reported to the Conference that 
his studies had shown that the accident behaviour of 
professional drivers was highly constant over a period 
of driving of more than 20 years. If drivers had been 
selected on the basis of the 5 best test variables there 
would have been 48.5% fewer accidents than actually 
occurred, these test variables having a better predictive 
power than information about the previous accident 
experience of the drivers in preceding years. If the selec
tion procedure based on these tests had been used before 
employing the drivers, so as to replace the worst 50% 
of the drivers by the best 50%, the number of accidents 
could have been reduced by 40.4%. 

The use of psychological test procedures is therefore 
showing promise in the future selection of professional 
drivers, and there may be a case for their use on a 
selective basis for private drivers, e.g., those with bad 
accident records or repeated convictions for serious 
traffic offences. However, the use of psychological tests 
as a routine screening procedure in licensing private 
drivers is not yet justifiable on a cost/benefit basis, 
and it is likely to be some time before the driving popu
lation is prepared to accept them as an indication for 
withholding a licence. 

DRIVING TESTS 

The main function of the driving test is to ensure 
that the driver is able to control the vehicle properly in 
traffic conditions. However, from the point of view of 
accidents it should be noted that the tests seldom take 
place under conditions where the risk of serious injury
producing accidents is greatest, e.g., at night or at 
relatively high speeds. It is important that the tests 
should ensure that the driver not only understands the 
traffic regulations and the "Highway Code" but is also 
aware of the human and environmental factors that 
increase the risk of injury-producing accidents. 

INJURY PROTECTION 

Public health authorities should pay close attention 
to the environmental and human factors that influence 
the severity of injuries received in road accidents. The 
lack of success that has accompanied attempts to control 
the oc.currence of injury-producing accidents in Member 
States (as compared with the relative success achieved in 



controlling industrial accidents) justifies the importance 
that is attached to injury protection. In the earlier part 
of this report distinction was drawn between "protected" 
road users (vehicle occupants) and "unprotected" road 
users (pedestrians and cyclists). 

The first consideration is to study the nature and 
extent of injuries received by different categories of road 
user and, with the aid of that knowledge, to devise the 
best kind of protection. The Conference noted that a 
large number of studies had been carried out along these 
lines and that they formed the basis of important modi
fications in the external and internal design of motor 
vehicles and in highway design. The important work 
carried out by the ECE in this respect was commended 
by the Conference, and it was recommended that public 
health authorities should give their fullest support to 
the adoption by governments of European standards in 
safety design. Highway engineering was particularly 
important in this respect, particularly the avoidance or 
removal of the more lethal aspects of roadside furniture 
with which vehicles can collide and the proper use of 
crash barriers, subjects on which OECD has carried out 
much useful work. 

Less expensive, but highly effective methods of 
reducing injury include the use of crash helmets by 
motor-cyclists and the use of occupant-restraint systems 
(e.g., safety belts). Perhaps the most useful contribution 
that could be made by public health authorities would 
be to improve epidemiological information by providing 
a road accident morbidity reporting system adequate to 
evaluate the effect on injuries of such measures, a 
requirement that has been emphasized strongly in the 
earlier sections of this report. Much of the necessary 
information is available to public health authorities if 
they choose to collect it. 

The Conference felt that the wearing of safety belts 
was the single most important measure for reducing 
mortality and morbidity from road accidents in tech
nically developed countries. The reduction achieved in 
those countries that have made the wearing of seat 
belts compulsory is impressive and has been well docu
mented. Most studies claim a reduction in both deaths 
and serious injuries of about 20%. The same reduction 
is claimed for spinal injuries, which may allay the fears 
of those who believe that wearing seat belts increases 
the risk of neck injury. One of the main effects of seat 
belts is to prevent the occupants being thrown around 
the interior of the car or out of the car. Head impact 
is still the most serious cause of injury in seat belt 
wearers and the most important cause of death among 
them. Car designers must react to a situation in which 
the majority of drivers will be wearing seat belts, which 
means more attention being paid to the roof of the 
car, the centre pillar and top part of the door, and less 
attention to features such as shock-absorbing facia 
panels with which the seat belt wearer rarely comes 

into contact. One of the main objections to making the 
wearing of seat belts compulsory is that it affects only 
the individual concerned. Public health authorities 
should therefore note that unrestrained individuals 
increase considerably the risk of injury to other occu
pants in the car, whether they are personally restrained 
or not (51). 

Anxiety was expressed at the Conference about the 
longer-term consequences of the energy crisis. Although 
there had been an initial reduction in casualties as a 
result of the speed limits imposed by most Member 
States in an attempt to conserve fuel, there were other 
consequences that were likely to increase the severity 
of injury-producing accidents. These included the 
expected in~rease in the proportion of smaller cars, 
which offer far less protection, the likelihood that cars 
would carry more passengers than previously, and an 
increase in the number of large, heavy goods vehicles, 
which are more likely to cause serious injury to other 
road users. Public health authorities should emphasize 
the importance of providing adequate baseline data so 
that the effect of changes of this kind can be monitored. 

Finally, the Conference noted that the extent to 
which human factors can determine the consequences of 
injury-producing accidents is often overlooked. Th~ 
chances of surviving serious trauma are considerably 
reduced in the older age-groups, and children are at 
special risk from the consequences of epiphyseal injury. 
Obviously, road users who are already suffering from 
disease or disability are not only more likely to be 
involved in road accidents but are also at greater risk 
of serious consequences. In most cases it is difficult to 
compensate adequately for these factors. 

However, public health authorities can offer useful 
advice on some questions, e.g., it is not generally realized 
that in addition to the increased risk of accident involve
ment associated with higher blood alcohol concentra
tions, there is also a significant reduction in the chances 
of survival when the victim is intoxicated. Environmen
tal authorities can also introduce aids to help disabled 
persons to use the road system, such as the use of sound 
signals at ligln-controlled pedestrian crossings, so that 
they can be used by blind persons without assistance. 

EDUCATION OF CHILDREN AND 
ADOLESCENTS 

Education in the safe use of the road system should 
be integrated with health education and, for children, 
with general education at schools. It should no longer be 
treated as a separate subject under the title -of "road 
safety" and separated from the normal school syllabus 
(52). TI1e aims of such education in children are to 
provide them with immediate protection from the 
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injuries to which they are exposed as pedestrians and 
cyclists (both high-risk groups), and to prepare them as 
future . users of the road system, particularly as they 
approach 15-24, the age-group in which there is the 
greatest risk of being injured as drivers and passengers 
of cars, mopeds, and motor-cycles. 

Public health authorities should emphasize the need 
for such education to be based on a thorough know
ledge of the circumstances in which children are most 
likely to be seriously injured in road accidents, e.g., 
when trying to cross the road from behind a parked 
vehicle. Instruction should be provided by teachers who 
understand the way in which children think and reason, 
and the way in which they react in road traffic. Children 
react in a very different way from adults, and the ap
proach to their instruction in the safe use of the road 
system must be adjusted accordingly. 

EDUCATION AT DRIVING SCHOOLS 

The role of the driving test as a screening procedure 
was considered on page 18, where it was emphasized 
that candidates for a driving licence should be aware of 
the human and environmental factors that increase the 
risk of accident involvement. It follows that driving 
schools should give attention to these factors in their 
courses of instruction, and that public health author
ities should be prepared to advise them on the content 
of the courses in relation to fatigue, the use of alcohol, 
the effects of medical conditions on driving, the use of 
sunglasses in twilight conditions, and the many other 
human factors that may increase the risk of accident. 
It is no longer acceptable that public health authorities 
should limit their role to the traditional instruction on 
first aid. 

CONTINUING EDUCATION 

The report on the Rome Symposium (6) drew atten
tion to the need for continuing education of road users 
and deplored the fact that much of the publicity to 
which road users are exposed concentrates on the 
"negative" aspects of road safety, such as advertisements 
for fast cars, which often appear to associate fast cars 
and high speeds with sexual virility. Such advertisements 
are particularly. likely to influence the impressionable 
high-risk group of young drivers. Advertisements rarely 
emphasize the "positive" aspects, such as the safety 
factors in car design, although there are signs that manu
facturers are beginning to become aware of the impor
tance of promoting such features in their advertising. 

It is left to the traditional road safety campaigns to 
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counteract this negative publicity and to try to instil 
into road users the need for a positive approach to the 
prevention of road accidents. One of the main difficul
ties has been that such campaigns are usually associated 
with the introduction of other road safety measures, 
such as legislation, an increase in police activities, and 
environmental changes; so that it is difficult to evaluate 
the effects of road safety campaigns in isolation (53). 
Public health authorities must realize that such cam
paigns are an important and integral part of overall 
health education, utilizing the same techniques as are 
employed in health education and directed towards 
the same ends - the reduction of mortality and mor
bidity. 

The nature and content of road safety campaigns 
remains controversial. Experiments have shown that 
instructive messages, i.e., telling a driver what to do, are 
far more successful than "motivating" messages, i.e., 
telling the driver why he should adopt a particular 
kind of behaviour (54). The message must be as impera
tive as possible so that it is quite obvious to the indivi
dual road user exactly what he is supposed to do on 
the road. Messages such as "Safety first" and "No 
accidents please" cannot be expected to be very effec
tive, and this is borne out by experience. Other prin
ciples to be followed are the need for the message to 
hold some personal relevance for the individual road 
user and the need for "immediacy". As far as possible 
the message must reach the road user at the time and 
place where it can be translated into the appropriate 
behaviour. 

Finally, campaigns must be continued or repeated at 
regular intervals. An example of the failure to observe 
this principle is provided by the events following the 
introduction of the United Kingdom legislation against 
drinking and driving in 1967. The associated road 
safety campaign was never repeated, so that by 1975 
none of the drivers in the high-risk age-group up to 
25 years was ever exposed to it, and it is this group 
that has shown the worst experience of accidents under 
the influence of alcohol since the legislation was intro
duced. 

THE ROLE OF HEALTH 
_ PERSONNEL IN EDUCATION 

Health personnel have a special responsibility to 
educate drivers attending for the treatment of medical 
conditions about the possible effects of medical con
ditions on driving, and, in particular, about the effects 
on driving of any treatment that may be given. The pro
portion of the adult population holding licences to drive 
has increased in all Member States of the European 
Region in recent years to such an extent that doctors 



and other health personnel should assume until it is 
proved otherwise that ambulant patients over licensing 
age will drive. 

In this connexion the Conference considered that 
public health authorities should ensure that authorita
tive handbooks containing advice on the effects of medi
cal conditions on driving should be made available to 
health personnel. Such handbooks should include 
suggestions as to the advice to be given to patients under 
treatment with psychoactive drugs. 

Drugs are used in the prevention and relief of symp
toms as well as in the cure of disease; it therefore follows 
that in some cases drivers may be safer driving under the 
influence of drugs than without them. The obvious 
example is supplementation therapy in endocrine dis
orders. It may be significant that there is little evidence 
of any relationship between the taking of psychoactive 
drugs in normal doses and an increased risk of involve
ment in an accident; thus, it must not be assumed that 
the taking of such drugs in accordance with medical 
instructions will invariably increase accident risks. 

The Conference expressed the view that doctors 
prescribing psychoactive drugs for patients must assess 
each case on its merits, taking into account the available 
information about the patient, his medical condition, 
and the nature of the driving task, e.g., whether the 
patient should restrict driving to daytime, certain kinds 
of roads, and for limited periods of time. The need to 
distinguish between professional drivers and private 
drivers (see the section on Screening procedures, p. 15) 
is particularly important in this respect. 

Certain principles concerning the prescribing of 
psychoactive drugs were considered by the Conference. 
It was emphasized that the dangers are greatest in the 
initial period of therapy, i.e., before the extent of the 
side effects, or indeed the main effect, of the drug on 
the individual patient, is known. Special attention has 
to be paid to the dangers of unwanted interactions with 
other drugs, particularly with alcohol. It must be remem
bered that adverse reactions and interactions that would 
be regarded as acceptable in ordinary clinical practice 
cannot be regarded as acceptable in the driving situation. 
Particular care is therefore necessary in prescribing new 
drugs, or drugs that the doctor is not experienced in 
prescribing. 

The education of drivers in the dangers of d1iving 
under the influence of certain drugs is particularly 
important in cases where the drug concerned is freely 
available without the need for a doctor's prescription. 
The Conference noted with satisfaction that the Council 
of Europe's Committee on Partial Agreement in the 
Social and Public Health Field had recommended that 
the containers of such drugs should carry a clear warn
ing. Even in those countries in which most drugs can 
only be obtained on a doctor's prescription there remain 
many that are freely available over the counter, including 

"cold cures" (containing stimulants) and antil1istamines 
(which are often recommended for travel sickness). 

TRAFFIC REGULATIONS 

Legislation aimed at influencing the behaviour of 
road users has an important role to play in reducing the 
risk of injury-producing accidents. But it must be 
regarded as a means of reinforcing and supplementing 
the educational measures discussed in the last section 
and not as a means in itself. Traffic regulations are 
mainly codes of conduct and the following requirements 
laid down by the OECD Research Group on the Effects 
of the Enforcement of Legislation on Road User Behav
iour and Traffic Accidents (55, chapter 13, para. 2) 
should be noted: 

(1) They must provide information, i.e., be under
standable, relate to a specifically defined situation or 
procedure, and be capable of straightforward interpre
tation; 

(2) They must have no inherent contradictions, 
i.e., obeying them must not clash with other codes; 

(3) They must be capable of being obeyed by road 
users and of being enforced by the police. It is essential 
that road users know the laws that are currently in 
force, retain this knowledge, and be brought up to date. 
They should also understand the reasons for these 
laws and, ideally, should be persuaded to want to con
form to them. 

It is particularly important that regulations should be 
clear and specific. Offences based on terms such as 
"driving without reasonable consideration", "driving 
without due care and attention", "dangerous driving", 
"unlawful overtaking", and "unlawful pedestrian behav
iour". which are to be found in the laws of many Mem
ber States, are neither clear nor specific. 

LAW ENFORCEMENT 

Enforcement of traffic regulations presents many 
difficulties. Some regulations are virtually self-enforcing, 
e.g., obserYing traffic lights, highway signs relating to 
lanes. etc. But most regulations require a considerable 
degree of enforcement if they are to be effective, e.,g., 
speeding, driving under the influence of alcohol. The 
Conference noted that in many instances the probability 
of detection is so small that regulations have a negligible 
effect on the behaviour of road users and are therefore 
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Table 6. Drivers involved in road accidents while under the influence of alcohol 
in 13 European countries, 1968-1972* 

Total No. of 
registered 

private cars 
(in tens of Number of drivers 

thousands) 
Country 1970 1968 1969 1970 1971 1972 

Germany, 
. Federal Republic 110.16 35 765 36 276 42 188 42 894 44926 

United Kingdom 103.18 4176 5 738 7 614 9 376 
Italy 73.11 186 317 
Sweden 19.67 1 004 1 054 1180 
Netherlands 17.25 2 231 2 624 2 689 2 944 
Spain 13.35 235 241 264 262 291 
Switzerland 9.79 3 016 3 432 3 747 4 385 
Austria 9.65 2 145 2 252 2 503 2 724 
Denmark 8.88 1 009 1 074 1 410 1 345 1 719 
Finland 5.51 766 539 592 685 757 
Czechoslovakia 5.21 1 824 
Yugoslavia 3.56 1 648 1 754 3 539 3 815 
Poland 3.32 377 816 . 

Based on data from: Economic Commission for Europe, Statistics of Road Traffic Accidents in 
Europe, United Nations, Geneva (publications for years concerned). 

of little use in reducing road accident mortality and 
morbidity. A small study in Michigan (55, chapter 1, 
para. 5) showed that the chance of being detected while 
exceeding the speed limit on one highway was only 
once in 7600 violations. The results of such low levels 
of enforcement are that road users no longer feel any 
responsibility for observing the regulations, merely 
considering themselves to be unlucky if they are 
detected. It is particularly important to enforce speed 
regulations effectively as high-velocity accidents are 
associated with severe trauma. 

In the case of driving under the influence of alcohol, 
which is of special interest to public health authorities, 
enforcement presents a number of difficulties. Most 
Member Stat.es rely on a screening breath test, either 
to determine that an offence has been committed 
or, more commonly, to determine whether the driver 
can be required to supply a sample of blood for quanti
tative analysis of the blood alcohol concentration. 
A recent Swedish survey showed that only 18:5% of 
drivers had ever been stopped by the police for any 
kind of "control" (traffic check). The 21 000 blood 
tests carried out annually in Sweden represent about 
one blood test for every 2 million kilometres travelled 
(56). 

In the USA it has been estimated that in a city with 
a population of about one million employing about a 
thousand police officers there will be about four million 
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violations of the traffic regulations and only about 
2000 arrests. A sample of a thousand drivers drawn from 
a social stratum of persons who would be expected to be 
aware of, and influenced by, traffic regulations, showed 
that none of them was fearful of being apprehended by 
the police when driving after having taking excess 
alcohol (57). In the United Kingdom it has recently been 
stated by an American expert who studied the position 
closely that "The risk of apprehension for the drinking 
driver in Britain is realistically quite minute and this 
fact is increasingly being learnt by the public, who are 
adjusting their behaviour in consequence"(56). One 
reason is that breath alcohol screening is not being used 
on a sufficiently selective basis, i.e., at the times and 
places where drivers are most likely to have been drink
ing. The result is that much police effort is wasted. 
Surveys of the distribution of the alcohol habit in the 
driving population are therefore necessary, as noted in 
the section on Tests for alcohol and other drugs, (p. 18). 
Meanwhile, there is evidence that there are widespread 
differences in the extent to which even those drivers 
who have been involved in accidents are investigated in 
relation to alcohol consumption. Table 6, constructed 
from the statistics given in the annual ECE publication 
Statistics of road traffic accidents in Europe, shows such 
wide variations that the differences cannot be explained 
by national differences in the habits of drivers in relation 
to alcohol. 



SANCTIONS 

Although the range of sanctions that can be imposed 
on road users must be sufficient to produce some deter
rent effect against breaches of traffic regulations, they 
must be related to the problem of the individual offen
der. The imposition of standard penalties for specific 
offences, particularly if related to the consequences of 
any accident that may have occurred, has not been 
found a satisfactory deterrent. 

The main problem in determining the appropriate 
sanction is that very little is known about the reasons 
why road users violate traffic regulations. Formidable 
methodological difficulties confront the researcher 
in criminology who tries to collect the facts. Unlike 
most criminal offenders, who can be studied in depth 
whilst serving prison sentences, the great majority of 
persons violating traffic regulations lead normal lives 
in the community and are regarded by the community 
as normal people. From the epidemiological point of 
view it is important to recognize that although the 
main object of the traffic regulations is to control 
behaviour th at increases the risk of accidents, it does 
not follow that risk of accident and risk of traffic 
violations are influenced by the same factors in the 
same way. This is clearly demonstrated by the fact 
that after the age of 25 the risk of violation falls very 
much more slowly than the risk of accident. 

Epidemiological studies on drivers convicted of 
violation of traffic regulations have been carried out 
in a number of countries and have been reviewed in 
the report of the Fourth Conference of Directors of 
Criminological Institutes, which was organized by the 
Council of Europe (58). These studies show interesting 
relationships between violations and age, sex, occupation, 
etc. Perhaps the most interesting finding is that persons 
who violate traffic regulations are not markedly differ
ent from other criminal offenders. A substantial number 
of traffic offences are not simply "accidents" - to 
which individual factors are irrelevant - and traffic 
offenders are not a unique and homogeneous group 
apart from other offenders. 

It follows that temporary deprivation of the licence 
to drive is justifiable in cases where drivers repeatedly 
violate traffic regulations. TI1c Conference was impressed 
by the "points" system adopted by a number of :Me1:1ber 
States, which has been the subject of a resolution of the 
Committee of Ministers of the Council of Europe (59). 

The offence that is most directly related to the 
interests of public health authorities is the drinking/ 
driving offence. As has already been seen, alcohol is a 
very important factor in increasing the risk of injury
proclucing accidents, and where alcohol is a factor in an 
accident, the consequences, in terms of death or injury 
are likely to be more severe than in accidents from other 
causes. Furthermore, the social and medical problems 

associated with the abuse of alcohol are already well
known to public health authorities, which should 
therefore make available to the courts the expertise that 
they have gained in dealing with the problem. 

The main difficulty is that the existing sanctions 
applied to persons violating drinking/driving laws take 
little account of the problems of the individual offender. 
While the penalty of automatic deprivation of the 
licence for varying periods may act as a deterrent in 
some cases, it is unlikely to be an effective deterrent in 
the case of drivers who are already alcoholics or problem 
drinkers. Furthermore, in the case of untreated compul
sive drinkers, the return of the licence at the end of the 
period, without any enquiry as to the alcohol habit of 
the driver, leads to a situation where the offence is 
likely to be repeated. At least 25% of drivers convicted 
in Melbourne (Australia) of driving while under the 
influence of alcohol repeat the offence, some of them 
four or five times, and many more repeat the offence 
without being apprehended, or escape prosecution 
through being killed or injured in an accident (60). 

Conviction of a drinking/driving offence has now 
been recognized as a fairly early sign in the development 
of alcoholism, and should be taken seriously by public 
health authorities in view of the relatively late stage at 
which the condition is diagnosed in most Member States. 
A recent survey in the Republic of Ireland (61) com
pared the histories of 100 male alcoholic drivers of cars 
with matched controls. Whereas the average driver in the 
alcohol group had received his first formal treatment for 
alcoholism about the age of 38, he had been involve cl in 
his first road accident involving alcohol at least 6 years 
before that elate. Over a third of the alcohol group had 
been admitted to hospital for treatment of physical 
conditions related to, or associated with alcoholism, and 
were recognizably suffering from alcoholism. But many 
of them received no formal treatment for their alcohol
ism for 4 years or more after discharge from l\ospital, 
during which period they were involved in road acci
dents associated with alcohol. The authors of the survey 
point out that the diagnosis is often missed because 
those who come into contact with the patient, including 
doctors, nurses, social workers and law officers, are not 
alert to the problem and assume that the average alco
holic conforms to the stereotype "skid row" down and 
out. The fact that the majority of alcoholics are well 
dressed and healthy looking for most of their drinking 
careers is not generally appreciated. 

Although the pattern of drinking and of alcoholism 
varies from country to country, those drivers violating 
the drinking/driving laws tend to fall into one of three 
groups: 

(1) Young inexperienced drivers (under 25): These 
drivers are inexperienced at driving, inexperienced at 
drinking, and inexperienced at driving after drinking. 
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There has been a rapid increase in alcohol abuse amongst 
this age-group in the last decade in almost all Member 
States. In the United Kingdom there has been an 
increase of 30% in the convictions for drunkenness 
(unconnected with driving) within this age-group since 
1966, and the proportion of drivers killed in road 
accidents in this age-group with blood alcohol concentra
tions in excess of the statutory limit has more than 
doubled. 

(2) Experienced "social" drinkers: These drivers are 
experienced in drinking, driving, and driving after 
drinking. They are rarely ever found to have excessively 
high blood alcohol concentrations, and they have rela
tively good accident records. In the United Kingdom the 
proportion killed in accidents over the age of 30 with 
blood alcohol concentrations in excess of the statutory 
limit is still well below the level existing before the 
statutory limit was introduced. 

(3) Problem drinkers and alcoholics: This group is 
no longer in control of its drinking and, in the view of 
many medical authorities, is in need of treatment. 

Public health authorities must insist that these 
groups of drinking drivers are identified by courts 
before sanctions are imposed upon them. Experienced 
social drinkers are receptive to education and deterred 
by the threat of deprivation of the licence. Problem 
drinkers and alcoholics are neither receptive nor deterred 
because their drinking is compulsive. Young and inex
perienced drivers pose yet another problem. It is diffi
cult to see how the widespread imposition .of prison 
sentences can help any of these groups. Yet 40% of 
all prison sentences in Sweden are for the drinking/ 
driving offence and drinking drivers constitute 10% 
of the prison population of Sweden at any one time 
(62, pp. 370-371). 

Public health authorities must accept responsibil
ity for the drinking driver with alcohol problems, 
and, as a first step, it should be insisted upon that 
drivers charged with the offence and found to have 
exceptionally high blood alcohol concentrations (e.g., 
in excess of 150 mg/ 100 ml), should be remanded 
for medical examination. The Swedish Committee 
appointed by the Swedish Government to review the 
drinking/driving legislation drew attention to the need 
for drivers sentenced to prison to receive treatment 
and emphasized that the prospects of success are good 
insofar as the driver convicted of the drinking/driving 
offence is often in an early stage of the disease (62, 
p. 372). The US National Highway Safety Adminis
tration has recommended that courts should be given 
powers to commit medically diagnosed alcoholic drivers 
to hospital rather than to ptison, after conviction 
for the offence ( 63). 
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ENVIRONMENT AL LEGISLATION 

Legislation controlling the design of vehicles (both 
interior and exterior) and factors associated with the 
construction of roads, roadside furniture, etc. plays an 
important part in reducing road accident mortality and 
morbidity and, in this respect, should be regarded as 
public health legislation. The Conference did not have 
time to consider this important subject in sufficient 
detail. However, there was complete agreement that 
Member States should endeavour to incorporate in 
national legislation the recommendations of intergov
ernmental organizations such as the United Nations 
Economic Commission for Europe and the Council of 
Europe, both of which have studied the subject in 
considerable depth. As with human factors, it is impor
tant that recommendations should be supported by 
adequate research, and in this field much useful work 
has been carried out by the OECD Steering Committee 
on Road Research through its expert groups, such as 
the Expert Group on the Effect of Roadside Obstacles 
on the Severity of Road Accidents. It is important 
that public health authorities should be aware of re
commendations relating to the safety of the envir
onment in respect of road users. 

COSTS AND BENEFITS 

The evaluation in terms of cost of the various meas
ures .designed to reduce the mortality and morbidity 
from road traffic accidents poses many interesting 
questions for the economist. The occurrence of road 
accidents inflicts a burden on the community, which 
may be considered in two parts ( 64): 

(1) The pain, fear, and suffering imposed by the 
occurrence, or the risk of occurrence, of road accidents. 
These are considered to be of great importance in a 
society that values human life and welfare. 

(2) The more concrete and ascertainable burdens 
constituted by the net loss of goods and services due 
to death and injury and the expenditure of resources 
necessary to make good the effects of the accident, 
e.g., the medical expenses, vehicle repairs, and costs of 
administration. To these must be added the burden on 
the social services of the victims who have suffered 
permanent incapacity as a result of the accident. 

It is impossible to assess pain, fear, and suffering 
in financial terms, and it is difficult to estimate the 
cost of the items under (2). But a number of countries 
have carried out estimates that enable them to calculate 
the costs of road accidents, and it is important that 



cost/benefit analysis should be applied to the vadous 
measures that are considered for controlling injury
producing road accidents. The Ninth Round Table 
on Transport Economics held in Paris in 1970 ( 65) 
concluded that before any action is taken it is essential 
to know what the current situation really is and to 
make arrangements to enable proper monitoring to 
take place. A well designed continuous system of data 
collection is far preferable to occasional surveys, how
ever large the scale. In other words, the improvement of 
national returns, along the lines set out in an earlier 
section of this report (pp. 2-4), is of fundamental 
importance to the cost/benefit approach to the preven
tion of road accidents. 

New measures to improve road safety must be sub
jected to the same field trials and evaluation as other 
public health measures (66). Too often road safety 
measures have been introduced on an ad hoc basis, 
unsupported by adequate research and evaluation. 
The introduction of steel-studded tyres was cited as 
an example of a measure that failed to achieve results 
for reasons that would have been apparent if adequate 
field trials had been carried out. Because of the damage 
they did to road surfaces, more resistant road surfaces 
were introduced which themselves increased the danger 
of skidding (67). Furthermore, ddvers found that they 
could control their cars at faster speeds on slippery 
surfaces and consequently drove faster. 

As far as the control of injury-producing accidents is 
concerned, adequate evaluation has been seriously ham
pered by the poor quality of the basic data upon which 
decisions have to be made. Too many international org
anizations concerned with road accidents are making too 
many recommendations on the basis of too little research. 

Public health authorities are familiar with the prin
ciple that the benefit from intervention must be com
mensurate with cost, both at the individual and public 
level. Very expensive measures such as the erection of 
fences between opposing carriageways on motorways 
prevent relatively few injury-producing accidents, 
whereas some relatively inexpensive measures, such 
as the carrying of rear reflector plates by heavy goods 
vehicles and the wearing of reflective material by unpro
tected road users, may prevent a large number of such 
accidents. The proper use of public health resources 
and the extent to which they should be used in selection 
procedures (e.g., medical examinations of drivers) must 
constantly be borne in mind in relation to the conse
quential benefits in terms of reducing mortality and 
morbidity from road accidents. 

THE ROLE OF PUBLIC HEAL TH 
AUTHORITIES 

Throughout this report indications have been given 

of the ways in which public health authorities can play a 
more active role in the prevention and control of injury
producing :·oad accidents - a role far removed from 
their traditional role of dealing with the consequences 
of such accidents by means of first aid, emergency treat
ment, and rehabilitative services. 

The first step towards achieving this role must be the 
instruction of public health personnel in the epidemio
logical approach to injury -producing road accidents. In 
this connexion, the Conference felt strongly that this 
subject should be included in the courses of instruction 
of such personnel and that, where appropriate, univer
sity departments of traffic medicine should be set up, 
as recommended by the Council of Europe (68), to 
facilitate such instruction and to administer and coordi
nate research. 

The variety of disciplines concerned in the prevention 
of road accidents has led to the involvement of a large 
number of international organizations, both govern
mental and nongovernmental, including many that are 
not normally in contact with public health authorities. 
The Regional Office has held two meetings of inter
national organizations concerned with the prevention 
and control of road accidents in Europe, in 1968 and 
in 1971; the report on the most recent meeting, which 
gives detailed information about the activities of 30 
international organizations, has been issued and is 
available from the Regional Office. A further meeting 
will be held in 1976. 

SUMMARY OF CONCLUSIONS 

National returns of road accident mortality and mor
bidity 

Conversion factors used for the purpose of comparing 
road accident mortality between different Member 
States are unreliable and misleading. There is consider
able underreporting of road accident morbidity, particu
larly in respect of "unprotected" road users. Existing 
criteria upon which the classification of road accident 
morbidity is based are misleading and give no indication 
of the prospect of permanent incapacity. 

Hospital-based statistics 

The majority of Member States do not collect data 
from hospitals on road accident morbidity, and those 
that do collect such data rarely ever make use of it for 
epidemiological purposes. 

Permanent incapacity from road accidents 

Suryeys suggest that the number of persons perma
nently incapacitated from injuries received in road 
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accidents is increasing in all technically developed coun
tries, and is involving an increasing proportion of road 
users in the younger age-groups. 

Road accident morbidity information systems 

A feasibility study should be carried out on the pro
posals of the WHO Regional Office for Europe for 
adoption of a new definition of "serious injury" in 
road traffic accidents, based on length of hospital stay 
and the degree of incapacity of the victim. 

Injury coding systems 

Public health authorities should also support a feasi
bility study of an improved system of reporting by the 
police of injuries received in road accidents, based on 
the location and type of injury and the state of the vic
tim. There would be considerable advantage in combin
ing the two studies (i.e., a joint study with that pro
posed in the preceding paragraph). 

Comparative analysis of road accidents 

Comparative analysis of detailed accident data be
tween selected urban or rural environments in different 
Member States is feasible and the Regional Office should 
consider setting up comparative in-depth studies of road 
accident mortality and morbidity between selected 
cities or regions on the basis of predetermined and 
standardized techniques for recording data. 

Roadside surveys 

Roadside surveys designed to provide information 
about road users (e.g., alcohol habit, attitudes to road 
safety, seat belt wearing, etc.) can provide useful base
line data on which to evaluate countermeasures and 
should be regarded as an essential prerequisite for the 
planning of health education (road safety) measures. 

Risk factors 

The occurrence of an injury-producing road accident 
depends on the interaction between the various adverse 
factors present in the road user and in the environment. 
Public health authorities should be fully aware of the 
importance and extent of these adverse factors and 
should involve themselves in planning decisions affect
ing road safety (e.g., siting of a school) at the earliest 
possible stage so as to ensure that they are not over
looked. 

Children at risk 

The increase in the fatal accident rate among children 
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between 1960 and 1970 in Europe was mainly the 
result of the increase in the number killed in road 
accidents. There is considerable underreporting of the 
morbidity of child pedestrians and cyclists so that 
the risk is underestimated in many Member States. 
Public health authorities should support special surveys 
designed to provide more reliable data so as to enable 
any changes in the casualty rate to be monitored (e.g., 
the introduction of high-rise bicycles). For children 
travelling unrestrained in the front seats of cars the risk 
of being killed in a road accident has been found to be 
about 12 times greater than that for children wearing 
seat belts - irrespective of the mechanical efficiency of 
the restraint (i.e., even if the children are wearing belts 
designed for adults). 

Young people at risk 

In some Member States almost half of all male 
deaths in the 15-24 years age-group are from road 
accidents - mostly drivers or passengers of motor 
vehicles (including mopeds and motor-cycles). The 
reasons for the high risk of death or injury in this age
grotip have not yet been fully identified; they should be 
given more attention by public health authorities in view 
of the importance of this age-group to the commun
ity. 

Old people at risk 

The mortality and morbidity rates for pedestrians 
over the age of 65 are very much higher than those for 
younger persons in most Member States, and the percen
tage of pedestrians over the age of 65 killed in Europe is 
greater than that for the 40-year period between 25 and 
64. Public health authorities should recognize this risk 
by including in their health education programmes 
advice to old people on the safe use of the road sys
tem. 

Medical conditions as risk factors 

A number of surveys have shown that medical condi
tions in nonprofessional drivers do not appear to be an 
important cause of injury-producing road accidents. 
Most injury-producing road accidents involve medically 
fit drivers, particularly young drivers in whom medical 
conditions are least likely to exist. 

Defective eyesight as a risk factor 

Surveys comparing the accident records of drivers 
with or without good eyesight have not yet produced 
conclusive results and the position remains confused. 
The evidence suggests that dynamic depth perception 
is an important factor in safe driving. 



Alcohol and other drugs as risk factors 

A direct relationship has been shown to exist between 
blood alcohol concentration and risk of accident involve
ment. The effects of other drugs on the risk of accident 
are far more difficult to establish. Persons suffering from 
drug dependency should not be allowed to drive. 

Psychological and sociological risk factors 

Road users who have difficulty in adjusting to their 
sociological environment, as manifested by repeated 
convictions for minor criminal offences, financial 
disasters, marital breakdowns, attendances at venereal 
disease clinics, etc. are overrepresented in road accidents. 
Lack of social conscience and a tendency to impulsive 
acts is commonly found. 

Screening procedures 

Public health authodties should apply to the use of 
screening procedures in road accident prevention the 
same criteda as they use in applying screening proce
dures for the control of disease. Licensing procedures 
should therefore embrace all high-risk groups. It was 
noted that in some Member States low-powered two
wheel vehicles that expose relatively unprotected road 
users to a high risk of injury-producing accidents are 
not subject to licence restrictions. The screening pro
cedures for professional ddvers of heavy goods vehicles 
and public service vehicles must be particularly strict, 
as the risk of injury to other road users is very high when 
such vehicles are involved in accidents. 

Screening for medical conditions 

There is no evidence that routine periodical medical 
examinations of drivers are justifiable on a cost/benefit 
basis (in terms of a reduction in casualties). Furthermore, 
medical examination is relatively inefficient in predicting 
the onset of sudden illness. Accordingly, medical ex
aminations should be used selectively in licensing pro
cedures, determined by criteda that have been found to 
be most effective, e.g., prolonged absence from work, 
involvement in serious traffic offences or accidents. 
In the case of the older driver, the age at which medical 
examination is called for should be decided in the light 
of the accident experience or rates of disability known 
to occur in the community at different ages, and not 
by arbitrary decision. The examination should be 
directed more to ensuring that the driving task is equal 
to the degree of impairment found, rather than to de
ciding whether the driver is fit to hold a licence. More 
use should be made of "conditional" licences, e.g., 
licences that exclude night-time driving, driving on 
motorways, long periods of driving, etc. 

Screening for defective eyesight 

Except in extreme cases, defective static visual 
acuity and restricted fields of vision (which are the most 
commonly tested aspects of vision in drivers for licens
ing purposes) are not important in determining the risk 
of accident in driving. Many Member States exclude 
drivers on the basis of such tests while permitting 
drivers with defective depth perception to hold a li
cence. A multipurpose vision tester capable of testing 
dynamic visual acuity is at present undergoing trial in 
the USA. 

Screening for alcohol and other drugs 

Public health authorities should support the selec
tive breath testing of drivers at places and times where 
drivers are most likely to be found driving with excess 
alcohol (as determined by roadside surveys). New 
breath testing devices based on fuel cell techniques 
represent an important advance in screening procedures 
for alcohol. 

Psychological screening 

Psychological test procedures have not yet been 
developed to a stage where their use as a routine screen
ing procedure for pdvate drivers can be justified on a 
cost/benefit basis. Recent studies suggest that their use 
in the selection of professional drivers could reduce 
substantially the number of accidents. 

Driving tests 

In addition to ensuring that the candidate has ade
quate control of the vehicle and a knowledge of the 
traffic regulations it is important that he should be 
fully aware of the human and environmental factors 
that increase the risk of accident. 

Injury protection 

Public health authorities should give their full sup
port to the adoption of measures designed to reduce the 
sevedty of injuries received in road accidents. 111e wear
ing of safety belts is considered to be the single most 
important factor in reducing mortality and morbidity 
from road accidents in technically developed countries. 
It was noted with concern that the initial reduction in 
casualties brought about by the speed limits introduced 
at the onset of the energy crisis is beginning to be 
offset by other factors that are likely to- increase the 
se\·erity of injury-producing accidents, e.g., increas
ing use of smaller cars ( offering less protection) and 
an increase in the number of heavy goods vehicles. 
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Education of children and adolescents 

Education in the safe use of the road systems should 
be regarded as part of health education, integrated into 
the school syllabus and no longer isolated as a separate 
subject under the title of "Road safety". Instruction 
should be based upon proven facts relating to high-risk 
groups and situations, and should be delivered by 
teachers who are thoroughly conversant with the way in 
which children think and reason. 

Education at driving schools 

Public health authorities should be prepared to advise 
on instruction in the human and environmental factors 
that increase the risk of accident, e.g., fatigue, alcohol, 
illness, etc., in addition to their traditional role of pro
viding instruction in first aid. 

Continuing education 

Road safety campaigns should be regarded as an inte
gral part of overall health education, utilizing the same 
techniques as health education and directed towards the 
same ends, i.e., the reduction of mortality and morbidity. 

The role of health personnel in the education of drivers 

In technically developed countries, doctors and other 
health personnel should regard all patients over licensing 
age as probable drivers, unless proved otherwise. Public 
health authorities should assume responsibility for ensur
ing that such personnel are in possession of the necessary 
information about the effects of medical conditions and 
drugs on the ability to drive safely, including the appro
priate advice that should be given to patients. Drugs 
available without the need for a doctor's prescription 
(counter sales) should be required to carry a warning if 
they are likely to impair the ability to drive safely. 

Traffic regulations 

Traffic regulations are mainly codes of conduct and 
should be regarded as a means of reinforcing the edu
cational .measures mentioned above and not as a means 
in themselves. Therefore, they must be clear and specific. 

Law enforcement 

Traffic regulations depend for their effect on an 
adequate level of enforcement. In many cases, the pro
bability of detection is so low that road users experience 
no sense of responsibility for observing the regulations 
and consider themselves merely to be unlucky if they are 
detected. An adequate level of enforcement is therefore 
especially important with regulations such as speed 
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limits (which are intended to prevent high-velocity 
accidents involving risk of severe trauma) and offences 
involving alcohol ( which are far more likely to cause 
severe injury-producing accidents than other causes of 
accidents). 

Sanctions 

Offenders against traffic regulations are not markedly 
different from other criminal offenders, and traffic 
offences should not be regarded as "accidents" to which 
individual factors are irrelevant. Penalties should be re
lated to the problems of the individual offender, parti
cularly in the case of the drinking/driving offence, 
where widely different groups of offenders can be 
identified. A conviction for this offence is now widely 
recognized as a fairly characteristic early indication 
of alcoholism. Drivers found to have high blood alcohol 
concentrations should be remanded for medical ex
aminations before the court pronounces sentence. 

Environmental legislation 

Public health authorities should support the inclusion 
in national legislation of the recommendations of inter
governmental organizations concerned with making the 
environment safer for road users, e.g., safety factors in 
vehicle design. 

Costs and benefits 

Improvement of the national returns of road accident 
mortality and morbidity as recommended earlier in this 
report is the first requirement for applying cost/benefit 
principles to road accident prevention. Road safety 
measures should be subjected to the same requirements 
in terms of field trials and evaluation as other public 
health measures, and should not be introduced on an 
ad hoc basis. The proper use of public health resources 
and the extent to which it is justifiable to use them in 
selection procedures (e.g., medical examinations of 
drivers) should constantly be borne in mind in relation 
to the expected consequential benefits in terms of a 
reduction in casualties. 

The role of public health authorities 

The epidemiology of road accidents should be in
cluded in the courses of instruction of public health 
personnel. Where appropriate, university departments of 
traffic medicine should be set up to facilitate instruction 
and to coordinate research among the many disciplines 
involved in the subject. Public health authorities should 
play a more active role in the prevention and control of 
injury-producing. road accidents - a role that is far 
removed from their traditional one of providing first aid, 
emergency treatment, and rehabilitative services. 
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REPORTING FORM ON ROAD TRAFFIC ACCIDENT CASUALTIES 
JOINT ECE/WHO FEASIBILITY STUDY* 

(To include all cases attending hospitalsa during the period ........... (6 months) ...... ) 

1. Number of persons attending hospitals or clinics as a result of a road 
traffic accidentb 

2. Number of persons who died within 24 hours after first attendance 

3. Number of persons admitted to hospital and still detained in hospital 
at the end of 24 hours after first attendance 

4. Number of persons who died within 7 days after first attendance 

5. Number of persons admitted to hospital and still detained in hospital 
at the end of 7 days after first attendance 

Sa. Of these, the number of persons included within the proposed ECE 
definition of "seriously injured"c 

6. Number of persons within the proposed ECE definitionc who are no 
longer detained in hospital at the end of 7 days after first atten
danced 

7. Number of persons who died within 30 days after first attendance 

8. Number of persons admitted to hospital and still detained in hospital 
at the end of 30 days after first attendance 

Sa. Of these the number of persons who are bedridden or suffering from 
total physical or mental incapacitye 

9. Number of persons transferred to other hospitals 

(a) within 7 days after first attendance 

(b) within 30 days after first attendance 

M 

ANNEX 1 

F 

a The term "hospital" is defined as follows: a hospital is a residential establishment which provides short-term and long-term medical 
care consisting of observational, diagnostic, therapeutic and rehabilitative services for persons suffering or suspected to be suffering from 
a disease or injury, and for parturients. It may or may not also provide services for ambulatory patients on an outpatient basis. (World 
Health Organization Technical Report Series, 1966, No. 336). 

b Record only first attendance at a hospital after the accident. 

c A person seriously injured is a person who 7 days after a road accident. and as a result of that accident, is still bedridden or suffers 
from total physical or mental incapacity, "Total incapacity" means a reduction of mobility such that the person is incapable of moving 
from one place to another without assistance. 

d This information can be obtained from the local coordinator to the survey if he is supplied with a list of those persons included in 
the answer to question 3 who have since been discharged or transferred to :mother hospirnl. 

e See note c for definition of total incapacity . 

• The completed form is confidential. 
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SUPPLEMENT ARY INFORMATION 

The names and addresses of all persons included in the total figures given in answers to questions Sa and 9 should be 
supplied to the coordinator of the survey in order to ensure that they are correctly identified with the other information 
collected about the accidents in which they were injured. It should also be stated which of these persons have been 
referred or transferred from any other hospital that they may have attended as a result of their accident. 

It should be emphasized that the final analysis of results from this study will be in such a form that no in.dividual can 
be identified. 

Any names and addresses supplied to the coordinator and used only for the study will be treated in the strictest con
fidence and not passed to any other authority. 
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ANNEX 2 

TEST OF ALTERNATIVE INJURY CODE 

Police agency Date of accident 

I I 
CONFIDENTIAL REPORT 

Directions: This report form is to be filled out for every person injured or killed in a traffic accident. Circle first the 
location of the most severe physical complaint in column 1 and then circle the type of physical complaint 
in column 2 pertaining to the anatomy. Also indicate victim's status by checking appropriate item in 
column 3. Code only what is observed at the scene - no hospital follow-up is necessary. Definitions of 
types of physical complaint and victim's status are on reverse side of form. 

Location of physical 
complaint 

column 1 

A. Head 
B. Face 
C. Eye 
D. Neck 
E. Chest 
F. Back 
y. Shoulder - upper arm 
H. Elbow - lower arm - hand 
I. Hip - upper leg 
J. Knee - lower leg - foot 
K. Abdomen 
L. Victim (overall status) 

Victim 

Last First M.I. 

Type of physical 
complaint 

column 2 

1. Amputation 
2. Concussion 
3. Internal 
4. Minor bleeding 
5, Severe bleeding 
6. Minorbum 
7. Moderate burn 
8. Severr bum 
9. Fracture - dislocation 

10. Contusion - bruise 
11. Abrasion 
12. Complaint of pain 
13. None 

Ambulance used 

Name of ambulance 

Victim's status 

column 3 

~

Apparent death 
Unconscious 
Semiconscious 
Incoherent 
Shock 
Normal 

Yes 
No 

Hospital taken to 

Address ____________________ _ ~~I I.____ _ ___. 
City State ZIP Code 

Age Sex 

Driver's name if not victim 

Last First M.I. 

Officer's comments: 

Time ambulance arrived 
at location 

Time ambulance departed 
location 

a.m. 
p.m. ....__ _______ ~! ;:~: 

Instructions for officer's comments 

(1) If injury cannot be coded, describe in writing. 

(2) If two severe injuries are sustained by the victim 
describe second injury in this space. 
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Definitions 
Physical complaints 

Column 2 

1. Amputation - severed parts. 
2. Concussion - dazed condition as a result of blmy to .head. 
3. Internal - no visible injury but signs of anxiety, internal pain, thirst. 
4. Minor bleeding - slight discharge of blood. 
5. Severe bleeding - steady flow of blood that is not controlled. 
6. Minor burn - reddening of the skin. 
7. Moderate burn - reddening, blistering of skin over large area. 
8. Severe burn - reddening, blistering or charring of the skin over a large portion of the body. 
9. Fracture - dislocation, evidence of displacement of bones. 

10. Bruise - discoloration. 
11. Abr.asion - top layer of skin is scraped. 
12. Complaint of pain. 
13. None - no visible injuries but victim is other than normal. 

Abnormal behaviour should be stated in officer's comments (i.e., mental illness, drug use, impairment similar to that 
produced by alcohol). 

Definitions of 
victim's status 

Column 3 

1. Apparent death. 
2. Unconscious - victim unaware of his surroundings, does not respond to stimuli (verbal or physical). 
3. Incoherent - lacking orderly continuity of thought. 
4. Shock - depressed condition of all body functions, resulting from serious injury or incident. 
5. Normal - conscious and aware of surroundings. 
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ANNEX 3 

LIST OF PARTICIPANTS 

Austria 
Dr V. Havlovic, Federal Ministry of Health and Environ

mental Protection, Vienna 
Dr K.J. Heifner, Institute of Traffic Psychology, Austrian 

Traffic Safety Board, Vienna 

Belgium 
Dr G. de Block, Medical Inspector, Department of 

Health Assistance and Protection for the Public, 
Cite' administrative de l'Etat, Ministry of Public 
Health and Family Welfare, Brussels 

Professor M. Graffar, Vice-President, School of Public 
Health, Free University of Brussels, Brussels 

Bulgaria 
Dr I. Djarkov, Chief of Section, National Research 

Institute of Social Hygiene and Organization of 
Public Health, Sofia 

Czechoslovakia 
Professor P. Novak, Chief Surgical Department, State 

Hospital, Bratislava 

Denmark 
Mr A. Dornonville de la Cour, Deputy Director-General, 

Danish Office of Statistics, Copenhagen 

Finland 
Professor S. Hakkinen, Helsinki University of Tech

nology, Espoo 
Dr M. Liesmaa, Assistant Chief Surgeon, Helsinki Uni

versity Eye Hospital, Helsinki 

France 
Mr R. Coirier, Officer-in-charge, Office of Emergency 

Medical Services, Directorate-General of Health, 
Paris 

Mr Y. Systermans, Studies Officer, National Organiza
tion for Road Safety, Arcueil 

Germany, Federal Republic of 
Professor B. Mikat,. Goldackerweg 21, Wiesbaden

Bierstadt 
Professor 0. Pribilla, Director, Institnte of Forensic 

Medicine of the Medical Academy, Lil beck 

Greece 
Dr D. Trichopoulos, Professor of Hygiene and Epi

demiology, University of Athens Medical School, 
Athens 

Dr Anna E. Kalandidi-Elefteriadis, Lecturer', Department 
of Hygiene and Epidemiology, University of Athens 
Medical School, Athens 

Hungary 
Dr Edit Katona, Centre for Health Education, Ministry 

of Health, Budapest 

Netherlands 
Dr R. Vos, Chief, Division of Road Accidents, Ambu

lance Transport and Rehabilitation, Inspectorate of 
Health, 1.eidschendam 

Norway 
Mrs G. 1.ettenstrnm, Chief of Section, Central Bureau 

of Statistics, Oslo 
Mr T. Sager, Research Economist, Institute of Trans

port Economy, Oslo 

Poland 
Professor S. Piatkowski, Chief, Orthopaedic Clinic, 

Faculty of Medicine, Lublin 

Spain 
Mr E. Gonzalez-Novo Serrano, Chief, Data Processing, 

Directorate-General of Traffic, Madrid 
Mr A. Calvo Peribanez, Psychologist for the "Jefatura 

Central de Trafico", Madrid 

Sweden 
Professor G. Voigt, National Institute for Forensic 

Medicine, Lund 

Switzerland 
Mr P. Borel, Chief of Technical Services, Swiss Office 

for Accident Prevention, Bern 

Turkey 
Dr E. Aker, Director-General of Public Health, Min

istry of Health and Welfare, Ankara 

Union of Soviet Socialist Republics 
Dr V.I. Gurjev, Institute of Traumatology, Moscow 

United Kingdom 
Dr S. Sevitt, Consultant Pathologist, Birmingham Acci

dent Hospital, Birmingham 

Yugoslavia 
Dr M. Mikov. Director, Occupational Health Service, 

Institute of Public Health, Novi Sad 
Dr P. Todorovic, Chief, Department of Traffic Medicine, 

Institute of Public Health of the Republic of Serbia, 
Belgrade 

Dr I. Jelcic, Head, Institute of Traffic Medicine and 
Psychology, Republican Secretariat for Internal 
Affairs, Zagreb 
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REPRESENTATIVES OF OTHER 
ORGANIZATIONS 

United Nations Economic Commission for Europe 
(ECE) 

Mr G. Dente, Transport Division, Economic Commission 
for Europe, United Nations, Geneva, Switzerland 

European Economic Community (EEC) 

Mr E. Levi, 200 rue de la Loi, Brussels, Belgium 

International Association for Accident and Traffic 
Medicine (JAATM) 

Dr E. Loitzl, Blumau bei Felixdorf, Austria 

OBSERVERS 

Dr V. Bernard, Federal Ministry of Transport, Sec
tion IV, Vienna, Austria 

Dr M. Haas, Ministerial Commissioner, Federal Ministry 
of Health and Environmental Protection, Vienna, 
Austria 

Professor W. Holczabek, Sensensgasse 2, Vienna, Austria 
Dr B. Velimirovic, Federal Ministry of Health and 

Environmental Protection, Vienna, Austria 

CONSULTANT 

Dr 1 .D.J. Havard, Under-Secretary, British Medical 
Association, London, United Kingdom (fl.apporteur) 
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TEMPORARY ADVISERS 

Mr R. Andreasson, Executive Secretary-General Inter
national Association for Accident and Traffic Medi
cine, Stockholm, Sweden 

Dr B. Biehl, Department of Psychology III, University 
of Mannheim, Mannheim, Federal Republic of 
Germany 

Professor H. Fischer, Department of Behavioural Sci
ences, Swiss Federal Institute of Technology, Zurich, 
Switzerland 

Professor H. Knoflacher, Institute of Traffic Planning, 
Traffic Safety Council, Vienna, Austria 

Professor J.A. Michon, Director, Institute of Experi
mental Psychology, State University of Groningen, 
Haren, Netherlands 

WHO REGIONAL OFFICE FOR EUROPE 

Dr F .A. Bauhofer, Director of Health Services 
Dr Z.J. Brzezinski, Regional Officer for Epidemiol

ogy 
Dr R. Glyn Thomas, Regional Officer for the Develop

ment of Community Services (Secretary) 
Dr C.J. Romer, Medical Officer, Development of Com

munity Services 
Dr D. Sokolov, Chief, Strengthening of Health Ser

vices 
Dr A.P. Woudenberg, Regional Officer for Health Edu

cation and Social Sciences 
Dr H. Zollner, Health Planning and Evaluation Officer 
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