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Introduction 

This report, Drinking by Motorists, is the second in a series of reports on Research into 
Drinking and Driving which SWOV is planning to publish. 

This series of reports describes the investigations which SWOV has made over a 
number of years into drinking by road users and its dangers in road traffic. 
Step by step - and for each report - the research is described in order to increase as 
much as possible the knowledge of all those concerned in dealing with this problem. In 
our view, it is also useful if not essential for those who feel they are primarily concerned 
with a specific aspect of the problem to become acquainted with all the facets of 
drinking by road users and its dangers in road traffic, as brought out by this research, 
in order to form a well-balanced opinion. 

The first in the series is Drinking and Driving (SWOV, 1976). It is a study of the 
(scientific) literature on research in The Netherlands and other countries into drinking 
by road users and its dangers in road traffic and into actions that have been taken to 
reduce it. This literature study was necessary to compare the effect of actions taken in 
The Netherlands with experience in other countries. Because of its extensive nature, 
research into the influence of the new legislation in The Netherlands on 1st November 
1974 is not described in this. It is the subject of a seperate report (Noordzij, 1977). 

The second in the series is Drinking by Motorists. It comprises the report and results of 
roadside surveys into drinking and driving in the years 1970, 1971, 1973, 1974 and 
1975. It gives a detailed representative description of drinking by Dutch motorists 
during weekend nights in autumn, both before and after the introduction of the new 
legislation. 

The third report in the series will be that on Breath-Analysis Apparatus. It reports the 
tests, as part of the roadside surveys into drinking and driving, of breath-analysis 
apparatus of different kinds and makes, for determining the extent to which road users 
are 'under the influence of alcohol'. It gives indications regarding the usefulness and 
reliability of such apparatus, for the purpose of scientific research. It is intended, to 
publish the complete report on this research in English in the ceurse of 1978. 

The fourth is the series is Possibilities of Limiting the Dangers of Drinking by Road 
Users, a contribution for discussion. It comprises a provisional finalisation of SWOV 
research on this subject in the form of an interpretation of the results focussing upon 
measures and activities that might be considered. This contribution will also be 
available, translated into English, in the course of next year. 
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Foreword 

The plans for roadslde surveys into drinking and driving arose from the literature 
study Alcohol and Road Safety (SWOV, 1969). Both research in other countries and 
Dutch police sta lis lics ma de it likely that drinking was a major contributory factor in 
road acciden ts in The Netherlands as well. Police statistics on drinking by accident­
involved road users, however, give no more than indications of the actual alcohol 
consumption. Moreover, the number of accidents or casualties attributable to 
drinking would still have to be estimated from these sparse data. 
An investigation of drinking by accident-involved road users or by road-traffic victims 
has proved impossible in, The Netherlands. 
Another point of departure is the answers to the questions: how dangerous is it to drive 
after drinking and how often do motorists drive after drinking? It is assumed for the 
moment that the answer to the former question (How dangerous is it to drive after 
drinking?) is adequately known (See Drinking and Driving, SWOV, 1976). An answer 
to the second question (How often do motorists drink?) requires scientific research. 

The literature study in 1969 also indicated that an important measure against driving 
while intoxicated is the introduction of a statutory blood alcohol concentration limit. 
Preparations for introducing this regulation called for research into the effect of the 
BAC limit. 
With such a drastic measure it is important to establish whether it meets the purpose 
aiming at: reducing drinking by road users. In order to establish its effect the extent of 
drinking by road users must be ascertained during a period before and a period after 
the introduction of a statutory limit. 

Research into Drinking and Driving is monitored by a Government Working Party 
including representatives of a number of ministries. In this party, there is detailed 
consultation on the objectives, design and execution of the research. 

This report covers all the roadside surveys. Analysis and presentation of results is 
focused particularly upon the influence after one year of the 1st November 1974 change 
in the law. 
Attention is also given to a number of variables which are likely to be related to 
drinking by motorists or a connection of which with drinking may have practical 
implications. The results can be used, for example, in planning publicity campaigns 
and police supervision. For pUblicity campaigns data are needed, for instance, on the 
extent of driving while intoxicated, personal data on motorists who have been 
drinking, the circumstances in which they have been drinking. For police supervision it 
is important to know the circumstances in which a lot of drinking is likely and whether 
there are any simple indications for expected drinking of motorists, such as age and sex 
of the motorist. 
In the future, further analysis of the material is necessary during which all kinds of 
possible relationships between variables (with eJrinking as the most lmportant) can be 
sought and specific questions can be answered. 
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In interpreting the results it must be borne in mind that there are limitations in the 
design of the surveys, especially as regards the times of the investigations (weekend 
nights) and te road users (motorists). 

Persons interested can request a copy of an Appendix containing diagrams or 
illustrations giving a more detailed account of the following data: 
1. Towns, days and dates of surveys 1970 to 1974. 
2. Towns, days and dates of surveys 1975 and the movement schedule 1975. 
3. Questionnaire 1970, 1971, 1973. 
4. Questionnaire 1975. 
5. Reweighting method and results of reweighting for 1971. 
6. Distribution of persons refusing and collaborating by time, sex, age and nature and 
region of municipalities where surveys were made in 1971, 1973 and 1975. 
7. Relationship between weekend and BAC distribution in 1970, 1971, 1973 and 
1975. 
8. Relationship between location traffic density and BAC distribution in 1975. 
9. Statistical analysis: List of variables and results of statistical tests. 

This report has been compiled by the project leader of the Research into Drinking and 
Driving, P.e. Noordzij, research psychologist, acting head of the Department of 
Applied Research Pre-crash Projects, with the assistance of A.A.Vis and 1.A.G.Mul­
der. 

E. Asmussen 
Director Institute for Road Safety Research SWOV 
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Summary 

The Research into Drinking and Driving consists of a.o. a number of roadside surveys 
spread over a number of years. Their characteristic feature is that in weekend nights in 
autumn a national sample is obtained of motorists on the road. Their blood alcohol 
concentration was determined. This provides an answer to the question how much 
drinking is done and by what percentage of drivers. 
Other data were recorded as well, so that it can also be ascertained who had been 
drinking and where and when. 

The surveys were made during weekend evenings and nights because a lot of drinking is 
then likely. Autumn was chosen because the results were then likely to be 
approximately the average for the year. 
The surveys were made in 1970, 1971, 1973, 1974 (limited in extent) and 1975. The 
principal features were: 
- on Friday, Saturday and Sunday night 
- from 10.00 p.m. to 4.00 a.m. 
- at ten weekends in autumn 
- in 1970, 1971, 1973, 1974 and 1975 
- samples for municipalities with over 20,000 inhabitants 
- samples of locations per municipality 
- samples of passing motorists 
- determination of blood alcohol concentration (BAC) 
- replies to a questionnaire 
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1. Purpose of the research 

The purpose of the research can be subdivided into: 
I (a) Collection of data on Dutch motorists' drinking and driving habits in order 
(b) to trace and interpret possible changes in drinking and driving habits after 
alteration of Article 26 of the Road Traffic Act. 
2. To make suggestions for supplementary measures which might be adopted with 
regard to drinking as related to road usage with a view to increase road safety. 
3. Collection of data on the value of breath analysis for general scientific studies. 
Some general notes are given on each of the objectives. 

1.1. Data on drinking and driving habits 

There are quite a few sterotyped views of the motorist who 'drives while intoxicated'. 
He may be looked upon as an 'alcoholic', or as a 'social drinker', or he may be depicted 
as an offender against all kinds of social rules and laws. 
Measures - regulations, police supervision and pub licity - against driving while 
intoxicated should be focused upon the potential drinking driver. 
It is therefore essential to have more realistic information than stereotyped opinions 
about which, moreover, views differ · 
Though research has already been undertaken - both in The Ne therlands and other 
countries - for this purpose, research outside The Netherlands does not automatically 
apply to this country because it is related to a specific cultural pattern, while Dutch 
research may give a destorted picture owing to the research method. 
In the past, data were used relating to motorists at times they were driving and/ or data 
relating only to convicted mo torists. The drinking and driving survey is based on data 
(breath or blood analysis, interviews) obtained from a random sample of motorists in a 
passing flow of traffic. Data for sober drivers were also collected, in order to ascertain 
afterwards whether those 'driving while intoxicated' differ from sober drivers as 
regards driving conditions (trip length, origin, destination, type of road, traffic density, 
time , etc.), driving experience and personal data (age, sex, social status, experience of 
driving while intoxicated, etc.). 

1.2. Effect of change in legis Iation 

A regulation against drlving while intoxicated already existed in The Netherlands. A 
change in the Act, o'f\: of the main points of which is that theexpressio n'driving while 
intoxicated' was superseded , following examples 10 other countries, by 'driving with a 
b 'ood alcohol concentration above a specified limit' was a imed at being more effective. 
The (lasting) effect of a change in the law can be ascertai ned only by scientific re search · 
Data obtained in roadside surveys preceding the operat ion of the proposed change 
have to be compared with those obtained in simidar surveys after the change ta kes 
effect · In countries where the law has been changed with respect to driving while 
intoxicated, the effect of th" has neve r been established on a wide scale. 
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Firstly, the effect may be apparent from the knowledge which motorists, for instance, 
have of the legislation; though a knowledge of the law does not imply that they do or 
will behave accordingly. The most direct way of measuring the impact of the change is 
a reduction in actual drinking by those covered by the roadside surveys. A change in 
drinking habits, however, must not be automatically attributed to the change in the 
law; the possibility of other influences will have to be thoroughly assessed before it can 
be indicated to what extent it is due to the change in the law. 

1.3. Supplementary measures 

The results ofthe roadside surveys into drinking and driving can provide the possibility 
of better application of the principles of selective traffic supervision in police enforce­
ment of Article 26 of the Road Traffic Act. Replies to questions during interviews can 
indicate what publicity and other measures are likely to have the greatest impact. A 
condition for thjs is that the answers to the questions during interviews are as honest as 
possible. 

1.4. Breath analysis 

Blood analysis has so far been regarded as the most accurate method of establishing the 
BAC. But the breath test has the advantage of being simpler and cheaper. The roadside 
surveys into drinking and driving are also aimed at checking the breath test for its value 
for general scientific purposes and at verifying the reliability of the various kinds of 
breath analysis devices. 
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2. Design 

2.1. Introduction 

Prior to the definitive design of the roadside surveys into drinking and driving, a pilot 
study was made in Middelburg in June and July 1968 during the nighttime hours at 
three weekends. The aim of this was: 
(a) to see whether the roadside surveys were practicable (for instance as regards 
cooperation by road users); 
(b) to gather indications for designing the definitive roadside surveys (including the 
extent and composition of the sample, composition of the survey team, nature and 
compilation of the questionnaire and the necessary equipment); 
(c) To decide whether there was any point in continuing the testing of breath analysers 
on a larger scale. 

Based on the results of the pilot study (N oordzij, 1969), it was decided to carry out 
extensive roadside surveys, the original design of which will first be discussed below. 
The design and execution were constantly adapted in the iterated roadside surveys. 

2.2. Original design 1970 

2.2.1. Subjects 
From the pilot study it appeared that both motorists and moped riders had been 
drinking. 
It was ultimately decided that the definitive roadside surveys would cover motorists 
only, in order to make the choice of locations easier. Moreover, two-wheeled traffic is 
likely to fluctuate more owing to particular weather conditions. The starting point was 
that the ultimate sample would have to comprise at least 2,000 persons to permit of 
adequate differentiation and ~r statistical demonstration of any changes in drinking 
habits. 

2.2.2. Time 
Police statistics showed that about 40 per cent of alcohol-related aCGidents involving 
injury occur during weekend nights . The roadside surveys were therefore limited to this 
period, i.e. Friday, Saturday and Sunday evening/ night from 10.00 p.m. to 4.00 a.m. 
Autumn was selected as the time for the roadside surveys, because the least variation in 
drinking and driving habits from year to year was expected at this time (when there is 
no holiday traffic and no public holidays), except due to measures taken with a view to 
modifying these habits. 
It was agreed that during the period of the roadside surveys there would be no special 
police campaigns (unless strictly necessary). The roadside surveys would be carried out 
'10 te n weekends from mid-September to mid-Nove ITbe'r. 
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2.2.3. Location 
The following procedure was applied in selecting the test municipalities: 
A group of 30 municipalities was chosen, a proportional representation of regional 
areas and municipality sizes being aimed at (See Tables A and B). 
Per regional area and municipality size the towns were chosen at random. For both B 
and C two groups were determined: should it prove impossible for any reason to 
include a group-one municipality in the research then one of group-two was taken 
instead, comparable by regional area and municipality size. 
Towns with fewer than 20,000 inhabitants were not included in the sample because it 
was unlikely that enough subjects could be approached in a reasonable time owing to 
there being too little traffic at the time of the roadside surveys. 
Some municipalities could not be included in the sample because the local police could 
not provide the necessary assistance. Of the big cities, this applied to Amsterdam and 
The Hague; among the other categories there were the university towns. Data for The 
Hague were replaced by combined data for Voorburg and Rijswijk (large suburbs of 
The Hague). The three big cities may seem to be overrepresented in the sample, but on 
the other hand the same number of locations was selected for each municipality 
regardless of its population. 
The criteria for selecting the locations, in each municipality were: 
- three points: one in the town centre, one on an entry route and one on an exit route', 
- enough traffic during times of roadside surveys; 
- enough parking space for the research vehicle and the cars of drivers taking part in 
the interviews; 
- the possibility of getting motorists safely out of the flow of traffic; 
- the existence of street lighting, to dispense with the need for extra lighting or marking 
which would attract attention; 
- no plans for reconstruction in the vicinity, so that the tests could be repeated · 

The locations were decided on in consultation with the local police. 
t 
2.2.4. Schedule 
A total of 90 locations divided over 30 municipalities were visited by a roadside survey 
team. Each point was visited once only. The municipalities were visited once at 
random one Friday, Saturday and Sunday night, each municlpality beill;g visited only 
once each weekend. Some of the town-centre points were visited on Fnday, some on 
Saturday and some on Sunday. The same applied to entry and exlt routes. Owing to 
the size of the research vehicle and the time needed for installation a t the s lte (preparing 
and adjusting equipment, etc.) a roadside survey team stayed at the same place for the 
night . Three teams were needed in order to visit all the locations under these condi tions 
in ten weekends. 

2.2.5. Procedure during fieldwork 
The procedure for dealing with each subject was briefly as follow . 
- every 6 to 8 minutes the police at the team leader's request stopped a motorist ID the 
stream of cars passing by and referred him to a (recru ~ing) member of the team; 
- he asked the motorist whether he was prepared to assist is the roadside survey, briefly 
explained its purpose and conducted the subject to the first member ofthe team in the 
vehicle (the interviewer) ; 
- each subject received from the recruiting member a route ca rd on which each part of 
the survey was initialled by the team member concerned; 
- dur)ng the initia l introduction the recruiting member guaranteed that the subject's 
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Size of Number of Number of 
municipality municipalities municipalities 

in population in sample 

A . Big cities 3 2 
B. Inhabitants> 50,000 36 9 
C. Inhabitants 20,000 to 50,000 77 19 

Table A. Representation of towns .·n sample by size of municipality. 

Regional 
area 

North 
East 
West 
South 

Size of municipality 

~50.oo0 
population sample 

3 I 
9 2 

16 4 
8 2 

20.000 - 50.000 
sample ! population sample 

population 

.33 13 3 
·22 17 4 
.25 15 6 
.25 22 6 

Table B. Representation of towns in sample by size of municipality and regional area. 

Sample ! 
population 

.67 

.25 

.25 

sample ! 
population 

.23 

.24 

.24 

.27 
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personal particulars would be kept absolutely secret and therefore participation in the 
survey would have no legal implications; 
- the interview lasted about 10 minutes; 
- a doctor took a sample of (venous) blood, this being preceded by a short medical 
interview in order to ascertain any contra-indications against taking his blood; 
- prior to and after the visit to the doctor, a breath test was made; 
- upon leaving the vehicle the subject was handed part of the route card giving 
information on SWOV's objectives and activities and on the purpose of the research; 
- as soon as an interviewer became available, the police were asked to send a new 
subject to the recruiting member of the team. 

Depending on how talkative the subject was and how much he had drunk, for instance, 
the entire procedure took about 15 minutes per person. Depending on the volume of 
traffic, the team's capacity per evening/night was about 35 sUbjects. 

2.2.6. Referral by police 
Prior to the fieldwork the Government Working Party went in detail into the 
procedure to be adopted in selecting motorists. In any event, a motorist brought off the 
road by a police official had to be prevented from driving off again ifhe was suspected 
of an offence under Article 26 of the Road Traffic Act. Such a suspicion could arise 
either before commencement of the survey in view of the driver's conduct as observed 
by the police official or else during the survey in view of the breath-test result or his 
observed behaviour. 
The value of the survey depends very much on the sample drawn from the flow of 
traffic corresponding as closely as possible to the traffic flow in reality. The 
quantitatively small group of motorists with a relatively high BAC is therefore very 
important because of their greatly increased accident risk. The lack of data for a part of 
this group would greatly reduce the value of the research. 
Agreement was ultimately reached on a procedure with adequate legal and scientific 
safeguards both before and after the alteration of Article 26. Briefly, the proced ure was 
that the police official would refer a driver to the recruiting member of the team unless 
his observed (driving) behaviour suggested that he had committed an offence under 
Article 26 or if some other offence was detected. If there proved to be no grounds for 
this suspicion, the driver was referred to the recruiting member. If, in the former case, a 
blood test was taken by a police surgeon, the result together with limited particulars 
(anonymous data such as age and sex) would be passed on to SWOV. This procedure 
caused no problems. 
After alteration of Article 26, the position became simpler still because the possibility 
was created for the police of giving orders and directions in the interest of the survey. 

2.2.7. Refusals 
Motorists who told the recruiting member of the team that they declined to take part in 
the survey were not only informed about the roadside surveys, but were also handed a 
special questionnaire with the request to complete it and send it to SWOV. The team 
member noted on the part of the route card retained by SWOV several particulars 
(including the reason for refusal, sex and age group of the driver and, if possible, 
whether he had been drinking). 

2.2.8 . Questionnaire 
The pilot study had shown that the interview should not take longer than 10 minutes. 
The questions ultimately asked can be divided into the following categories: 
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- personal characteristics (sex, age, occupation, place of residence, income, education 
etc.); 
- driving habits (annual mileage, driving experience); 
- drinking habits (consumption of alcohol, frequency, kinds of drink, driving after 
drinking); 
- purpose of trip (origin and destination); 
- occupancy of vehicle (kinds and number of passengers); 
- knowledge (of regulations, method of determining consumption of alcohol); 
- opinion (of matters related to drinking and road traffic, such as whether it is right or 
not to drive oneself with a given BAC. 
The interviews were carried out and processed by N.V. v/h Nederlandse Stichtingvoor 
Statistiek, The Hague. 
The length of the interview - average 10 minutes - was checked in a number of trial 
interviews. 

2.2.9. Procedure/or motorists with high BAC 
It could be found during the survey that a person was considered incapable of driving 
his car properly. Similarly to the selection procedure, a procedure was agreed upon 
intended for before and after the alteration of Article 26 of the Road Traffic Act. The 
person concerned was offered suitable transport - mostly a taxi - at SWOV's 
expense. If the person persistently refused to accept the offer, the police official was 
asked to ban him (temporarily) from driving, without any further juridical 
implicatlons. 

2.2.10. Determination 0/ HAC 
For determining the BAC a (venous) blood sample was taken preceded and followed 
by a breath test; in some cases there was a further breath test, partly to tryout various 
analysers and partly for better determination of the absorption phase of blood alcohol 
in a person who had been drinking. The breath tests were conducted by an analyst 
trained for this purpose. 
This procedure affected the composition of the team, the equipment of the research 
vehIcles and the time to be spent on each subject · Full details of determination of the 
BAC are given in the SWOV report on 'Breath-Analysis Apparatus; Tests of apparatus 
for determining the alcohol concentration of exhaled air in laboratory and practical 
conditions'. 

2.2.11. Composition 0/ survey teams 
A survey team was composed as follows: 
- I physician to go through a short medical questionnaire and take a blood sample; 
- 2 interviewers to go through the questionnaire; 
- I analyst to operate the breath analysers; 
- I recruiting member to introduce drivers to the project and conduct them to the 
Survey team; 
- I team leade r for consultations with the police and for transportation of drivers not 
allowed to drive on themselves; he was also responsible for the continuity of the 
surveys and for ensuring that everythIng went smoothly; 
- I driver for moving the research vehicle and attending to the supply of electricity; 
- 2 police offi~als for directing motorists to the recruiting member. 
The other work (traffic counts, attending to vehicles and taking them away if 
necessary) was done by various members of the team depending on operations and 
c1rcumstances. Stand-by members were always available for every job. 
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2.2.12. Accommodating survey teams 
The three teams were accommodated in mobile offices belonging to the Royal Dutch 
Touring Club (ANWB), made suitable for the survey by means of minor interior 
modifications. One vehicle was kept in reserve. 

2.2.13. Publicity 
An effort was made to inform motorists as fully as possible of the project without 
giving details of time, places or dates. A press release was issued several weeks before 
the roadside surveys started. 

2.3. Annual changes in survey design 

The principle was to design the survey so that interim alterations were precluded as 
much as possible. This was because data for the period prior to the change in the law 
were to be compared with those for the period thereafter. 
But local situations inevitably changed and location~ had to be adapted. Besides this, 
some parts of the survey as planned were modified somewhat while it was being carried 
out because of the experience that had meanwhile been gained. For example, the 
questionnaire was changed in some matters of detail and use was made of the 
possibilities presented by new breath and blood analysis methods. S~ch modifications 
did not detract from the value of the results or their comparability from year to year. 
The modifications are described below for each year. 

2.3.1. 1971 
I. A number of locations had to be replaced owing to the points or their immediate 
surroundings being reconstructed. The same selection criteria were applied for the 
replacement points as for the original ones and the subjects were also drawn from the 
same or comparable traffic flows. No effect upon the results was expected. 
2. The BAC was determined with different breath analysers. This change was, of 
course, a logical consequence of the objective of collecting data on the value of breath 
analysis for general scientific research. All the breath analysers used in these checks are 
reviewed in the relevant SWOV report. The material used for blood sampling was also 
modified on the basis of practical experience. 
3. Based on experience gained in the first year, the questionnaire was adapted on a 
number of points. The alterations were not of a fundamental nature but were merely 
intended to streamline and clarify the questions. 

2.3.2. 1973 
I. In that year several locations again had to be replaced owing to changes in local 
conditions. The same selection criteria were again applied and the subjects were again 
taken from the same or comparable traffic flows, and hence no influencing of the 
outcome was anticipated. 
2. Again, the questionnaire was changed in some matters of detail. 
3" Again, several new types of breath analysers were used, and the blood sampling 
materials were again adapted in the light of practical expe ftence. 
4. Owing to the introduct ion of the Sunday dr iving ban just at the time of the surveys, 
the proJ"t:ct was discontinued after the seventh weekend " 
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2.2.3. 1974 
Research in 1974 differed greatly from that already carried out, both in objective and 
planning. 

1. Objective 
It was not the original intention to carry out a survey either shortly before or shortly 
after the change in the law. Any measurable effects were likely to be short-lived, while 
the original objective was aimed at lasting effects. The announced change in Article 26, 
however, produced so many favourable and unfavourable reactions that a last-minute 
decision was taken to investigate the short-term effects and all related events after all. 
Besides information about the short-term effect, the investigations also provided 
practical experience for roadside surveys into drinking and driving under the changed 
(legal) situation. 

2. Design 
The different objective and the limited time for preparation necessitated a number of 
modifications in design compared with the previous years. As the purpose was to 
detect short-term effects, it had to be possible to examine the results weekend by 
weekend. This meant that the numer of observations per weekend had to be increased. 
As three teams were available (and because of the availability of equipment), each 
team's capacity had to be stepped up. This was achieved by determining BAC's by 
breath analysis only and by shor.ening the questionnaire. Though the questionnaire as 
a whole was shortened, several fresh questions were added nevertheless. In this way, 
about 5 minutes were needed for the answers. 
The surveys were made during three weekends: 25th, 26th and 27th October, 8th, 9th 
and 10th November and 22nd, 23rd and 24th November. The first weekend was thus 
before the change in the law, the two others after. 
The municipalities were selected from the original group of 30 frotn the previous 
projects, due attention being paid to distribution by regional areas"and municipality 
sizes. It was decided to end the surveys at 3.00 a.m. instead of 4.00 a.m. in view of the 
small volume of traffic in the last hour. 

2.3.4. 1975 
The first complete roadside surveys after the change in the law were made in autumn 
1975. 
The projects in 1970, 1971 and 1973, which established the situation prior to the change 
in the law, differed only slightly in design and execution. That in 1974, which was 
carried out shortly before and shortly after the change, already yielded some practical 
experience of value for surveys in the changed situation in 1975· Partly because of this, 
several more drastic changes were made. 

I. Subjects 
A number of considerations play a part in determining the minimum number of 
subjects who have to be covered: 
A· A certain minimum number is necessary for establishing changes in the frequency 
distribution of motorists' BAC's with any certainty. In the eatlier surveys the number 
was always 2,000. With the 3 teams, 10 weekends and 3 nights (Friday, Saturday and 
Sunday), this had never caused any problems" This number was not reached in 1973, 
but three of the ten weekends then had to be abandoned because of the Sunday driving 
ban. If the volume of traffic remained the same, and with the same refusal rate and the 
same team capacity, no problems were expected in 1975 using 3 teams for 10 weekends. 



As to the volume of traffic and the refusal rate with the new regulations, experience in 
1974 already gave some idea: 
- the number of refusals was lower than in previous surveys; 
- the volume of traffic caused no problems either, because double the number of 
subjects were easily reached with the then increased team capacity (except in the early 
morning hours - which was already known!). Team capacity was reduced somewhat 
by a change deemed necessary in the design (change of location half-way through the 
night). But this reduction in capacity was offset by adapting the original questionnaire; 
by dropping the blood test in many cases and by adapting the breaks. 

B. A second consideration in determining the necessary number of subjects is the 
number who have been drinking (i.e. with a BAC in excess of 20 mg/ 100 ml) as the 
necessary min1mum for statistical analysis for this category. 
It is difficult to indicate an absolute minimum, but alleast 150 is envisaged. Whether 
this number could really be reached in 1975 depended, inter alia, on drinking and 
driving habits in the period covered by the surveys. Only a rough assumption could be 
made as to this. Previous years' figures might give some indication. 
Based on the assumption that the number of drinking drivers in 1975 would be about 
half that in 1970, 1971 and 1973, and hence twice as many as in November 1974, then 
the number of persons with a BAC of 20 mg/ 100 ml or higher would be in the region of 
450, i.e. ample for analysis. 

C. A third consideration is the possibility of subsequent verification of the breath 
analysis by means of blood analysis. Such verification was considered pertinent in 
cases of a positive BAC (found with a breath test). For this category, too, 150 are 
sufficient. Based on the estimate of 450 persons with a BAC of ~ 20 mg/lOO ml, it 
would suffice to have the blood test for verifying the breath test made by only one of the 
three teams. 

2. BA C determinatIon 
In the 1970, 1971 and 1973 surveys both blood and breath tests were made with as 
many persons as possible. The results of comparing both were such that a provisional 
choice can be made of a breath ana Iyser instead of t he blood test: the Omicron 
Intoxilyzer. 
The 1974 surveys had already been made with breath analysis only. With this 
provisional choice, it seemed advisable to have a built-in verification by means of 
blood samples taken by one of the three teams. These were limited to persons whom the 
breath test showed to have been drinking. The number of persons for whom blood 
samples would then be available according to the earlier rough estimate would be 
about 150. This is ample for verification of the comparability of breath and blood tests. 
In cases where the breath test only was used, the outcome was not accepted as it was but 
was adjusted in order to obtain the closest possible estimate of the BAC. 

3. Locations and times 
In order to keep the tests comparable from year to year, thedeslgnfor 1975 had to be as 
close as possible to the original scheme · There were no problems regarding 
comparability of the period of the surveys (number of weekends, days of the week and 
hours of the night). Every time the survey was repeated, a number oflocations (or their 
immediate surroundings were found to have changed so much that a different location 
in the same municipality had to be sought. 1975 was no exception to this. As compared 
with 1970 a large number of locations ultimately proved to have changed. This did not 

20 



seem to be a big drawback because the provisional results (in terms of BAC 
distribution) did not disclose any major differences as between the types of locati<?n. 
The limited surveys in 1974 had taught that it quickly became known that 'check-ups' 
were being made at certain points. 
This happened in earlier years, too, but after alteration of the Act it seemed to have 
more consequences. Some motorists chose a different route, parked their cars or 
waited till the survey team had left. 
Several of the original locations selected in consultation with the local police also 
proved to be used regularly as locations by the police themselves, especially after 1st 
November 1974. Particularly in such cases, the places were avoided, presumably 
mainly by motorists who had been drinking. Owing to the haste in making the 
preparations and the lack of experience of the changed legal position, it was not 
possible in 1974 to solve all the problems of selecting locations. 
For 1975, two solutions were proposed: 
1. Revision of the choice of locations in each municipality. 
2. Movement of the survey team after several hOUTS. 
The second solution meant that more bcations per evening were needed in each 
municipality. In order not to affect the team's nightly capacity too much, it was decided 
to introduce one move per team per evening; the locations would not have to be too far 
apart owing to the time needed for the move. It seemed inadvisable to visit a specific 
location more than once duri ng the research. This meant for each municipality - on 
the basis of the original 30 - that six instead of three locations would have to be 
selected. This was no problem in bigger municipalities, but in smaller ones (20,000-
50,000 inhabitants) it was sometimes impossible. In this event, substitute or 
supplementary municipalities were selected with the same population and in the same 
regional area. In the initial contact with the 'new' municipalities, the Government 
Working Party (and Central Police Traffic Committee CPVC) acted as intermediaries. 
The teams were moved about half-way through the evening without there being any 
time during which no team at all was co llecting data. This was achieved by reserving a 
maximum of one hour for the move: one half of the moves from 24.00 to 01.00, the 
other moves from 01.00 to 02.00 hrs. 
In 1975, the basis was again a representative national sample stratified by regional 
areas and size of municipality. In discussing the locations, the increase to 42 
municipalities was explained. The new municipalities were all selected so that they 
were located in the same region and were of the same size as those they replaced or 
supplemented . 
The new sample thus satisfied to the same extent the requirements of representativity 
as the original one from 1970 - 1971. (The same limitations of course also applied, such 
as the absence of Amsterdam, The Hague, university towns, and municipalities with 
fewer than 20,000 inhabitants.) 

The increase in the number of municipalities was therefore mainly in the category of 
smaller municipalities because it is in these that it often proved impossible to find such 
suitable location. Owing to the increase in the number of locations there is always a 
possibility that in 1975 the sample included relatively more locations with a low(el) 
traffic density, than in 1970, 1971 and 1973 · In order to exam ine whether the change 
had influenced the BAC distribution, for example , traffJe densi ty in 1975 was included 
as a sepearate variable. 

4. Questionnaire 
The questionnai re was again adapted to the (new) s"\ Uation on severa Ipoints of detail. 
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There was a more sweeping change as regards the processing of the interviews. While 
the earlier versions of the questionnaire (1970, 1971 and 1973) had to be coded 
afterwards, the form used in 1975 was coded directly by the interviewers. The 
completed questionnaires were read mechanically. 
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3. Execution 

3.1. Number of subjects 

Data on the collaboration by motorists, the number for which a BAC value was 
determined and the basis on which this was done are presented in Table C for all the 
years of the surveys. 
The big decrease in the refusal rate in 1974 is striking. There was a 'recovery' again in 
1975. 

3.2. BAC values 

Table C shows that the BAC values were arrived at partly from blood samples, and 
partly on the basis of either one or two breath analyses. 
In the latter case the result of the breath test or tests was used to determine the BAC 
with the regression formula for the breath analyser concerned. 
A detailed description of breath analysis, blood analysis and the method of arriving at 
BAC values is given in the SWOV report on Breath-analysis apparatus. 

In 1973, BAC values were based more widely on breath analysis than in 1970 and 1971; 
this was even more so in 1975, while in 1974 the BAC's were determined from breath 
tests only. 

Year 
1970 1971 1973 1974 1975 

Number of motorists asked to collaborate 3141 3417 2617 1946 4039 
Number and percentage of refusals 451 434 483 67 455 
(when first approached) 14% 13% 18% 3% 11% 
Number of motorists for whom necessary 
processing data were lacking 10 12 9 
Number of motorists for whom no BAC could 
be determined 5 15 25 119- 31 
Number and percentage (of total asked) 2675 2967 2109 1741l 3544 
for whom a BAC was determined 85% 87% 81% 9()lJfl 88% 
Number and percentage (of total BACs) for 2305 2413 1125 311 
whom BAC was based on blood sample 86% 81% 53% 9% 
Number and percentage of motorists for whom 370 554 984 1748 3233 
BAC was based on breath samE le 14% 19% 47% 100% 91% 

- Owing to an analyser becoming defective. no BAC's could be determined one eVening at one location-This 
was in the first weekend. however. while for 1974 only data for the other weekends were used for determining 
the short-term effect on the change in the law· 

Table C- Number of subjects. refusal rates and BAC determination 
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4. Processing 

4.1. Reweighting 

The number of subjects who could be handled per unit of time by a team was fairly 
constant, but the number of passing cars varied greatly in place and time. The ratio of 
numbers interviewed to the number of passing motorists - the interview-ratio - was 
therefore spread greatly by the time and place of investigation. The interview-ratio is 
expressed in a percentage indicating the number of interviewed motorists per 100 
passing motorists, In 1970 and 1971 the interview-ratio varied, for instance, from an 
average of 4% in the first hour's observation to an average of 25% in the last. By size of 
municipality it varied from an average of 2% in the cities to an average of 10% in rural 
areas. Without reweighting, the last hour's observations and those in small 
municipalities would have been relatively overrepresented in the sample. This would 
not matter if the results concerning drinking were hardly dependent, if at all, on the 
time of evening/ night or size of municipality. But this relationship did exist indeed for 
the time of observation: the later it was in the evening/ night the more evidence of 
drinking there was. 
There were practically no differences in BAC distribution by locations · 
Reweighting for time of observation was therefore necessary, but not for size of 
municipality. 
The basis of reweighting was the ratio of the number of passing cars to the number of 
subjects in the same period. For each location the night was divided into three two­
hour periods (22.00 - 24.00, 24.00 - 02.00 and 02,00 - 04.00 hours) and the ratios 
mentioned above were' ascertained for each period . Next, the ratios were subdivided 
into classes. 
After this, the weighting factor was determined for each class so that the ratio between 
the number of passing cars and the number of subjects per location per two-hour 
period was about constant. 
For considerations of processing methods and finance, it was decided to keep the 
number of different weighting factors and the level of the highest factor as small as 
possible . 
The original number of observations in 1971 was 2982; after reweighting these were 
increased to 7908 (cards). For 1970, the numbers were 2680 and 7100 · 
The distribution by extent of drinking with the reweighting method employed is 
practically the same as that which would have been found had reweighting been done 
every half hour · Distribution by size of municipality with the re weighted data proved 
to be almost identical to that with the original unweighted data. 

The circumstances leading to (some) limitation of the number of different weighting 
factors and the level of the greatest factor in 1970 and 1971 no longer existed in 1973. 
For all 189 observation periods in 1973 the wei,ghting factor was determined by 
dividing the number of passing motorists observed ID each perlod (V) by the number o f 
motorists interviewed in that same period (N). This quot'lent V : N rounded off to a 
whole number was put on the processing tape for each sUbJ'ect. The numbers so 
reweighted were practically ident'ical to those of observed traffic. 
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The un weighted stock in 1973 was 2134 observations; re weighted it was 32690. 

In 1974 the same reweighting procedure was applied as in 1973. In that year there were 
81 observation periods. The unweighted stock for aU three weekends, 1867 observa­
tions, provided a weighted stock of 16625. 
Lastly, for 1975 the 1973 reweighting method was used again. The un weighted stock of 
3575 was reweighted to 43654. 
Care was constantly taken in the statistical analyses to weight all years the same. 

4.2. Refusals 

To ensure a representative sample it was important that persons refusing to collaborate 
(when first asked by the recruiting member of the team) should not differ from those 
who did collaborate. 
This could not be verified or not be verified directly on all points. In order to obtain 
some information about the persons refusing, the team member recorded a number of 
data. It can be concluded from the distribution of persons refusing and collaborating 
by time, sex, age and size of municipality and regional area that no significant 
differences were noted in 1971, 1973 and 1975. 
Little was known about the value of the estimated alcohol consumption. The observed 
percentages, however, give no grounds for presuming there was any great difference in 
drinking as between persons refusing and those collaborating. The data for 1970 and 
1974 were not worked out because the 1970 records were too incomplete, and in 1974 
there was a low refusal rate. 

4.3. Comparability of different years' results 

4.3.1. General 
The bottom limit for establishing whether a person had been drinking or not was put at 
20 mg/ lOO ml. This rather high non-drinking upper limit had to be'used owing to 
disturbances in analyzing very-Iow-BAC blood in 1973. To ensure comparability, this 
limit was used for the other years as well. In 1975 and 1974, subjects whose BAC was 
not known were not included in assessing the results. For the other years they were 
included in the < 20 mg/ lOO ml group. The numbers concerned in all cases are too 
small to affect the overall results (See also 3.2.). The 1974 data relate only to the 
combined results for the two weekends after 1st November, i.e. after the change in law. 

4.3.2. Weekend/BA C distribution relationship 
In 1973, the research was stopped after seven weeks because of the Sunday driving ban. 
This might have affected comparability of the 1973 results with those for other years if 
a relationship existed between weekends and BAC distribution. It was concluded that 
the comparability of the results was not affected · 

4.3.3. Location traffic density/BA C distribution relationship 
In 1975 there was a big increase in the number of locations and there may thus have 
been relatively more locations with a low traffic density in the sample. This again might 
affect the comparability of the results with those for previous years. The relationship 
found between traffic density at locations and BAC distribution indicates that this is 
not the case · 
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4.3.4. Distribution of samples by regional area and size of municipality 
The sample of municipalities and locations was kept as constant as possible 
throughout the years. This implies that the distribution of the sample of motorists over 
the various regional areas and sizes of municipalities should not be allowed to differ 
much from year to year. Statistical tests show that such differences nevertheless occur 
(See also Table D). They can be explained partly by population trends in some 
municipalities puting them in another category. In addition, traffic densities at the 
selected locations have an effect. These may also have developed differently in the 
course of time. Besides which, substitute or supplementary locations were used at 
which the densities may have differed from those of the original places. Lastly, it is not 
ruled out that discontinuance of the surveys in 1973 after 7 weekends and the 
introduction of an improved reweighting procedure, also in 1973, brought about a 
minor change in the composition of the (reweighted) sample. 
Apart from this, the implications of the differences are insignificant: There is no 
correlation between size of municipality and BAC, though there is between regional 
area and BAC; but the changes in the sample as between regional areas occurred 
mostly prior to the change in the law on 1st November 1974. 

4.4. Statistical analysis 

For statistical testing of differences in BAC distribution between the years, the number 
of BAC classes had to be reduced, especially because other variables are involved in the 
comparison as well. 
For that purpose the BAC distribution was simplified to four classes: < 20 mg', 20 - 50 
mg; 50 mg-IOO mgand> 100 mg / IOO ml. It was firstly verified whether the numbers of 
subjects in the BAC classes differed, taking into account the reweighting factor per 
subject. The difference is expressed as a X2 value with the appropriate number of 
degrees of freedom and level of significance. It was then determined which relatlons 
between the four BAC classes specially contrlbn re to any significant effect. The classes 
can be subdivided into two groups in a number of ways · A special effect then 
corresponds to each subdivision. Next, each of the two groups was again divided in two 
until each class has been tested seperately aga nst one o r more other classes. The BAC 
classes for example were always compared as follows: first, BAC < 20 mg/100 ml was 
compared with> 20mg/ lOO ml, then 20mg- 50 mgwith >50mgand lastly 50-100 mg 
with> 100 mg/100 ml. By no means all classes have been compared thus directly with 
one another, while each successive comparison is based on fewer observations (in this 
case subjects) than the preceding one and hence must differ more greatly before it is 
statistically significant. The result of each comparison is given in the form of a z "Value 
with the appropriate leve I of significance. 
Next, it was examined whether the BAC distribution differed for the various years. It 
was first examined whether there was a difference in the number of subjects per year , 
again allowing for the reweighting factors (which cannot p rovide any conclusions of 
interest in this case). 
For this purpose, the years must also be divided into two groups each time. First, 1975 
was compared with 1973 + 1971 + 1970, next 1973 with 1971 + 1970 and fina lly 1971 
with 1970. Then it was checked whether there is a relationship between BAC 
distribution and years. All possible two-by-two comparisons were also made, starting 
with < 20 mg/100 ml against> 20 mg/100 ml for 1975 as against 1973 + 197 1 + 1970 
and ending with 50 mg/1 00 ml· as against> 100 mg/l 00 ml for 1971 as against 1970. 

26 



1970 Unweighted Reweighted 

Size of 
municipality North East West South Total North East West South Total 

Large towns 7 7 18 18 
Medium-sized towns 4 7 21 7 38 4 10 22 9 46 
Small towns 6 9 9 18 43 4 5 8 12 30 
Rural areas 6 2 3 3 12 2 2 2 I 7 

Total 13 19 40 28 lOO 10 17 50 23 100 

1971 

Large towns 7 7 15 15 
Medium-sized towns 4 7 20 7 37 4 10 22 9 45 
Small towns 6 9 10 15 40 5 6 8 12 30 
Rural areas 3 3 3 6 15 2 2 2 4 9 

Total 13 20 40 28 100 11 17 47 24 100 

1973 

Large towns 10 10 19 19 
Medium-sized towns 4 6 20 6 36 4 10 23 6 43 
Small towns 7 10 11 17 44 4 5 9 14 33 
R ural areas I 3 3 4 12 2 2 2 6 
Total 11 19 45 27 IQ) 8 18 52 22 100 

1975 

Large towns 9 9 19 19 
Medium-sized towns 4 5 17 7 33 4 8 18 9 39 
Small towns 6 8 13 20 47 3 5 12 14 34 
Rural areas 4 4 I I 11 3 3 I I 8 
Total 14 17 40 28 100 10 16 50 24 100 

Table D . Distnbu lion of motorists by size 0 f municipality an d regional a rea (unweig hted and reweighted) 
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The analysis did not include 1974 because that survey was too limited in its nature as 
compared with the other years. 

Finally, this analysis included another one or two other variables in the same way so 
that the principal effect of these and also their interactions with the other variables 
were examined, and also the contribution of specific combinations of classes. 
With still more variables the numbers of subjects per specific combination would 
become too small. Besides this, significant interactions of still more variables are 
difficult to interpret. With small numbers, the reliability of the estimate of the effects is 
too slight. 
For the time being it is nog yet possible to test for a connection between two variables 
while eliminating the effect of a third variable on the two other variables. In this 
research, this applies for example to the variables BAC, time and origin which are all 
interrelated. The relation between origin and BAC was, however, checked for various 
times. 
The analysis method has been described in detail by J. de Leeuw & S. Oppe (1976). 

Analysis was limited for the time being to a number of variables expected to have a 
pronounced effect on BAC, or an effect of which on the BAC would have practical 
implications, or with which a change in BAC distribution since the change in the law 
might be related. This choice was largely based on the results of multivariate analysis of 
the 1971 material. 
The variables are: time of evening, day of week, trip departure point (origin), age and 
sex of motorist, day of weekend , regional area and size of municipality. These variables 
were subdivided into a maximum of five classes, after which the relevant combinations 
of the variables were analysed. The X2-values of interesting principal effects or 
interactions were determined together with the contribution by the specific 
combinations of classes in the form of z-values (as far as significan t at the I % level) . 

28 



5. Results 

Figure 1 gives cumulative percentage distributions per year with class intervals of 10 
mg / 100 ml. For this, the research results were reweighted with reference to the volume 
of traffic. 
The lower limit for establishing whether or not the driver had been drinking was set at 
20 mg / IOO ml. Below this it cannot be stated with certainty that a breath or blood 
sample contains alcohol due to drinking. Within the group with a BAC lower than 20 
mg /I~>o ml, however, a distinction can be made between motorists who said they had 
not drunk any alcohol and those who had drunk at least one glass in the evening. 
Subjects whose BAC was not known were disregarded in 1975 (and in 1974). In the 
other years they were included in the group with BAC's below 20 mg / 100 ml. 

For 1975, Figure I shows that 44% of motorists with a BAC below 20 mg / IOO ml said 
they had not consumed any alcohol that evening; 36% with a IlAC below 20 mg / l 00 ml 
said they had had a drink that evening. 20% had a BAC higher than 20 mg / 100 ml, 
including for instance 9% with more than 50 mg/l 00 ml; 5% of all motorists had a BAC 
higher than 80 mg / 100 ml. including 3% with more than 100 mg / 100 ml. 

1974 data relate sole~ to the combined results for the two weekends after 1st 
November. i.e . after the change in the law. The curve for 1974 clearly shows that 
drinking by motorists was then much less than in preceding years. 
The more gradual trend of t ~ curve for 1973 and 1971 indicates that in those years 
alcohol consumption was greater than in the other years. There was apparently also 
more drinking in 1970 than in 1975. But the differences are slighter. 
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6. Discussion of results with reference to a 
statistical analysis 

6.1. Explanation 

The following shows the results in the form of bar diagrams and as horizontal and 
vertical percentage tables subdividing the BAC into four classes. Both forms of 
presentation require some explanation. 

To compare drinking in the various years, the percentage distribution of the four 
different BAC classes can be examined per year and be presented as figures and tables. 

If a third variable, such as time, is added to the variables year and BAC, van ous 
possibilities of presentation arise. 
1. The distribution of BAC classes can be presented individually per year for each of 
the three two-hour periods. This has been done in the figures with bar diagrams and in 
the horizontal percentage tables. For simplicity, the figures include three years only. It 
can be seen from these whether drinking by the group of motorists from one two-hour 
period differs from the other periods. This has to be done for each year individually. A 
comparison can also be made between the years as regards drinking by motorists for 
one of the two-hour periods at a time. The percentages for different BAC classes can 
simply be added together. 
2. This presentation does not yet indicate how motorists in a given BAC class are 
divided over the three two-hour periods in each year. To make this possible, the 
vertical percentage tables have been given. The assumption is that it is more important 
to know the distribution for all motorists with a BAC > 20 mg / I 00 ml or > 50 mg / 
lOO ml than for motoristis with BAC 20 - 50 mg / IOO ml or 50 - 100 mg / IOO ml. The 
tables show, for instance, what percentage of motorists with a BAC > 50 mg/ IOO ml 
were found in a given year either before or after midnight. 
3. Lastly, it can easily be calculated from a combination of horizontal and vet:tical 
percentage tables what percentage of all weekend-night motorists consists of drivers 
with a given BAC at a given time. 

By adding a fourth variable, such as the day, presentation of the results becomes so 
complicated that the figure shows only the 1975 results and the tables are split into sub­
tables for each seperate year. For 1975, extra tables are added giving the distribution of 
motorists with BAC > 20 mg/ IOO ml, and> 50 mg/IOO ml and> 100 mg/ J 00 ml 
respectively, for both day and time. The variables time and day can, of course, be 
replaced by others; year and BAC a re always of importance . 

The differences in drinking before and afte r the change in the law on I st No ember 
1974 and the relations between a number of other variables and drinking are discussed 
below. The figures, but especiallY the tables , howevet, contain far more information 
than can be st ressed in this discussion . 
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6.2. Results 

6.2.1. Year 
From 1970 to 1973 there was increasing drinking by drivers. Although in 1973, as 
compared with 1971 and 1970, the percentage of drinking drivers was greater, the 
BAC's were not as high. In the last weekend before 1st November 1974, drinking had 
already decreased as compared with previous years (Table 2 and Figure 2). 
The 1974 results were not included in the statistical tests. It can nevertheless be said 
that immediately after the change in the law in November 1974 there were practically 
no drinking drivers at weekend nights. It is difficult to say what the 1975 pattern would 
have been without the 1974 change in the law. At least the 1973 level of drinking could 
have been expected however. The 1975 level was in fact even slightly below the 1970 
level. 

6.2.2. Time 
This decrease may be either due to more moderate drinking or to a change in the 
composition of traffic as regards characteristics relating to drinking by drivers. The 
latter might be the case, for example, if late-night traffic densities in 1975 had greatly 
decreased compared with previous years. But this was not the case. There was even a 
slight increase in late-night traffic densities as compared with the early evening. It is 
not possible to ascertain whether overall traffic densities differ as between the years 
(Table I). 

The later the hour, the higher the percentage of motorists who have been drinking and 
the higher the BAC's (Table 2). Of motorists with a BAC> 100 mg /100 ml in 1975. 
19% were encountered between 22.00 and 24.00 hours and 43% between 02.00 and 
04.00 hours. But the traffic density distribution was: 55% between 22.00 and 24.00, 
33% between 24.00 and 02.00 and only 12% between 02.00 and 04.00 hours (Table 1). 

The reduction in dr"lnking by motorists in 1975 as compared with 1973, 1971 and 1970 
was not the same throughout the night. After midnight, the reduction was slightly 
greater than be-fore. Nevertheless, in 1975 between 02.00 and 04.00 hours, 24% of all 
motorists stilll had a BAC > 50 mg/IOO ml, including 11 % with> 100 mg/ 100 ml. 
About 35% had> 20 mg/ lOO ml (Table 2 and Figure 3). 

6.2 ·3. Day 
Traffic density distribution over the night differs on Friday, Saterday and Sunday. On 
Saturday night there is busy traffic late into the night. On Sunday it quiets down quite 
early. The increase in the course of the years in late-night traffic densities as compared 
with early evening applies especially to Friday and Saturday. Moreover, in 1975 traffic 
density on Saturday night as a whole increased further still as compared with Friday 
and Sunday. Overall t raffic density on Friday and Sunday night is about the same 
(Tab'le I). 

Drinking on the three evenings differs mainly shortly after midnight. On Sunday night 
at time there is a lower percentage of drinking drivers than on Friday and Saturday. 
But the BAC levels are relatively higher (Table 3a to d and Figure 4). 
In 1975, the 43% motorists with a BAC > 100 mg/ 100 ml between 02.00 and 04.00 
hours were divided into 19%on Friday and 15%and 9%on Saturday and Sunday night 
respectively . One of the reasons for this is that since the change in the law there was less 
drinking on Saturday and Sunday night (Table 4). 
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6.2.4. Trip origin 
During the night the traffic structure changes as regards motorists' trip ongm. 
Relatively the largest group nearly always consists of motorists who have been visiting, 
but this decreases after 02.00 hours. Other groups that get smaller as it gets later are 
drivers coming from home or fetching someone or taking someone home. As against 
this, there are comparatively more motorists coming from catering establishments or 
parties (Table 5). 
Traffic composition by trip origin changes quite a lot from year to year. For instance, 
in 1975 the 'catering establishment' category was smaller than in previous years. 
Moreover, these changes of trip origin vary somewhat according to the time of 
evening/night (Table 6). 

Comparison of drinking by drivers according to trip origin has special relevance if 
made for separate times. Otherwise the relationship between drinking and trip origin 
would be confused with that between drinking and time. 
The increase in drinking as the hour gets later is very clearly linked up with the 
motorist's trip origin. An important example is a comparison between the 'visiting' and 
the 'bar, pub' groups. The most striking feature is that during the entire night motorists 
coming from a catering establishment have drunk more, and more often. But whereas 
in the 'visiting' category drinking continues to increase throughout the night the later it 
gets, the increase in the 'catering establishment' group is relatively less by the end of the 
night. The difference in drinking between the 'visiting' group and the 'catering' group is 
therefore partly eliminated late in the night (Table 7a to d and Figures 5 and 6). 

For 1975, this ultimately means: Early in the evening the number of motorists with a 
BAC > 20 mg/ 100 ml or> 50 mg/ 100 ml respectively returning from a visit is twice as 
large as that from catering establishments. At the end of the night the two groups are 
about the same size. This also applies to motorists with BAC> 100 mg/ 100 ml, except 
for the time between 24.00 and 02.00 hours, when the number of high-BAC motorists 
coming from catering establishments is nearly twice that from visits (Table 8). 

Otherwise, there is no indication that the relationship between drinking and trip origin, 
whether or not in combination with the time, has been influenced over the years. The 
decrease in drinking since the change in the law therefore seems to be about the same 
for all groups of trip origins. 

6.2.5. Age 
Owing to the period of the surveys, many motorists under 35 were encountered. 
Moreover, the number of motorists aged 50 or older greatly decreases the later it gets. 
As against this, there is an increase in the 25 - 35 age group · Furthermore, in the course 
of the years there is a slight shift in the age structure: slightly fewer motorists under 25; 
rather more aged 50 or older. Apart from a high percentage of motorists between 25 
and 35 at the end of the night in 1973, there were no movements in ages related to the 
year and time of surveys (Table 9). 

In view of the above, therefore, it is again useful to compare drinking by age groups at 
separate times. 
There are then indeed some differences in drinking as between age groups. It can be 
stated that at the beginning of the night the percentage of older motorists who have 
been drinking is clearly lower than that in other age groups. Among younger motorists, 
the percentage that had been drinking was somewhat larger shortly after midnight than 
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in the other age groups; but later on the increase in drinking by them was not as great as 
in the other age groups. This thus means that because there are so many motorists 
under 35, motorists who have been drinking include a large number under 35 as well 
(Table lOa to d). 

Of motorists with a BAC > 100 mg/ 100 ml in 1975, for instance, 34% were under 25 
(these included 10% between 02.00 and 04.00) and another 40% between 25 and 35 
(including 19% between 02.00 and 04.00 hours) (Table II and Figure 7). But it should 
not be concluded from this that motorists under 35 drink more, at least not as far as 
motorists during weekend nights are concerned. 

Changes in drinking habits in the course of the years - since the change in the la w too 
- have moreover been about the same for all ages. 

6.2.6. Sex 
M·ales form by far the greater proportion of motorists at weekend nights. But the 
percentage of females in 1975 (14%) was higher than in previous years (1973: 9%,1971: 
8%, 1970: 8%). 
Among these women, the percentage that had been drinking was lower than among 
male drivers (Table 12 a to d and Figure 8). In 1975, too, the percentage of drinkers was 
lower than in previous years. But not only was drinking less frequent in 1975; the 
women who did drink, drank less. 
In 1974 after the change in the law the percentage of women drivers was a lready higher 
during the surveys. This increase was probably due to the change in the law and to 
women taking over the wheel from men because the men had been drinking. 

6.2.7. Regional area and size of municipality 
In the West of the country, but even more so in the South, motorists drink more and 
more often than in the North and East. The South in this .case means the provinces of 
Zeeland, Noord-Brabant and Limburg. It is noticeable, for instance, that in 197528% 
of all motorists in the sample who had been drinking came from the South; of those 
with a BAC> 50 mg/ 100 ml there were even 36%, and of those with> 100 mg/ 100 ml 
as many as 40%. Of all motorists - regardless of BAC - 24% come from the South 
(Tables 13a to d and 14). 

The endeavour was to obtain a nationally representative sample, but not too much 
value should be attached to the distribution of drinking drivers (with BAC's > 20 mg/ 
100 ml, > 50 mg/ 100 ml and> 100 mg/ lOO ml respectively) over both regional areas 
and sizes of municipalities. 
Drinking changes somewhat from year 10 year depending on regional area and size of 
municipality · Apart from this there was no indication of any connection between size 
of municipality and BAC. Lastly, it was found that changes occurred during the years 
in the distribution of the sample of motorists oVer regional areas and sizes of 
municipalities (Table 15). In view of the intention of keeping the sample of 
municipalities and locations as constant as possible this had not realIy been expected. 
But these movements have little significance for findings about drinking by the sample 
of drivers as a whole. 
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1970 

Time R"iday Saturday Sunday Total 

22.00 - 24.00 hrs 61 48 69 59 
24.00 - 02.00 hrs 30 38 24 31 
02.00 - 04.00 hrs 9 13 7 10 

Total 100 100 100 100 

Total as horizontal percentages 33 37 30 100 

1971 

22.00 - lLOO hrs 60 47 69 58 
24.00 - 02.00 11"5 30 38 25 31 
02.00 - 04 00 hrs 11 15 6 11 

Total 100 100 100 100 

Total as horizontal percentages 32 37 31 100 

1973 

22.00 - 24.00 hrs 55 45 71 56 
24.00 - 02.00 hrs 32 39 25 32 
02.00 - 04.00 hrs 12 16 4 11 

Total 100 100 100 100 

10tal as horizontal percentages 33 34 32 100 

1975 

22.00 - 24.00 hrs 55 45 71 55 
24.00 - 02'()0 hrs 31 40 24 33 
02.00 - 04.00 hrs 14 16 5 12 
Total 100 100 100 100 
Total as horizontal percentages 31 41 29 100 

Table 1. Distribution of motorists by time of day 
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1970 (A) 

Time BAC (mg / IOO ml) 
< 20 20-50 50-100 

22.00 - 24.00 hrs 86 8 4 
24.00 - 02.00 hrs 69 13 12 
02.00 - 04.00 hrs 54 15 17 

Total 78 10 8 

1971 

22.00 - 24.00 hrs 82 9 5 
24.00 - 02.00 hrs 61 15 13 
02.00 - 04.00 hrs 47 15 20 

Total 72 12 9 

1973 

22.00 - 24.00 hrs 80 13 6 
24.00 - 02.00 hrs 59 20 14 
02.00 - 04.00 hrs 45 19 20 

Total 69 16 10 

19 74 

Total 80 8 9 

1974 2 

Total 95 3 

1975 

22.00 - 24.00 hrs 85 10 4 
24.00 - 02.00 hrs 76 13 8 
02.00 - 04.00 hrs 65 11 13 

Total 80 11 6 

Table 2. Year x Time x BAC 

(A) Distribution over BAC classes by time and year 
(B) Distribution over times by BAC group and year 
(I) last weekend before 1st November 
(2) two weekends after 1st November 

46 

(B) 

BAC (mg/ IOO ml) 
> 100 Total < 20 >20 > 50 > 100 

2 100 65 36 28 27 
7 100 28 44 47 43 

14 100 7 20 25 29 

5 100 100 100 100 100 

4 100 66 37 31 27 
11 100 27 43 45 47 
18 100 7 21 24 26 

8 100 100 100 100 100 

2 100 65 38 30 21 
7 100 28 42 44 43 

16 100 7 20 26 36 

5 100 100 100 100 100 

3 100 

100 

I 100 59 41 30 19 
4 100 31 38 39 38 

11 100 10 21 31 43 

3 100 100 100 100 100 



Friday (A) (B) 

Time BAC (mg / 100 ml) BAC (mg/ loo ml) 
< 20 20-50 50-100 > 100 Total < 20 >20 > SO > lOO 

22.00 - 24.00 hrs 84 10 4 2 100 67 42 32 33 
24.00 - 02.00 hrs 68 IS 12 5 100 27 41 44 38 
02.00 - 04.00 hrs 55 14 18 13 100 7 17 24 30 

Total 77 12 8 4 100 100 100 100 100 

Saturday 

22.00 - 24.00 hrs 84 8 4 4 100 55 30 27 30 
24.00 - 02.00 hrs 69 14 10 7 100 36 46 45 39 
02.00 - 04.00 hrs 54 14 17 15 100 10 24 29 30 

Total 74 11 8 7 100 100 100 100 100 

Sunday 

22.00 - 24.00 hrs 90 5 4 I 100 76 38 32 13 
24.00 - 02.00 hrs 67 10 14 9 100 19 44 51 60 
02.00 - 04.00 hrs 54 19 13 13 100 5 18 17 27 

Total 82 7 7 3 100 100 100 100 100 

Table 3a. Day x Time x BAC in 1970 

(A) Distribution over BAC classes by time and day in 1970 
(B) Distribution over times by BAC group and day in 1970 
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Friday (A) (B) 

Time BAC (mg / IOO ml) BAC (mg/ IOO ml) 
< 20 20-50 50-100 > 100 Total < 20 > 20 > SO > 100 

22.00 - 24.00 hrs 82 10 4 4 100 67 39 30 29 
24.00 - 02.00 hrs 63 14 11 12 100 26 40 43 44 
02.00 - 04.00 hrs 47 13 21 19 100 7 21 27 27 

Total 73 12 8 8 100 100 100 100 100 

Saturday 

22.00 - 24.00 hrs 79 10 8 4 100 55 30 29 25 
24.00 - 02.00 hrs 62 16 14 8 100 35 34 43 43 
02.00 - 04.00 hrs 46 17 21 16 100 10 25 28 32 

Total 67 13 12 7 100 100 100 lOO 100 

Sunday 

22.00 - 24.00 hrs 85 7 5 3 100 78 42 35 28 
24.00 - 02.00 hrs 56 13 16 16 100 19 45 51 53 
02.00 - 04.00 hrs 48 14 14 24 100 4 13 14 19 

Total 75 9 8 8 100 100 100 100 100 

Table 3b. Day x Time x BAC in 1971 

(A) Distribution over BAC classes by time and day in 1971 
(B) Distribution over times by BAC group and day in 1971 
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Friday (A) (B) 

Time BAC (mg/lOO ml) BAC (mg / lOO ml) 
<20 20-50 50-100 > lOO Total <20 >20 > 50 > lOO 

22'()() - 24·00 hrs 81 11 5 3 lOO 63 37 32 40 
24.00 - 02.00 hrs 63 21 13 3 lOO 29 42 37 23 
02.00 - 04.00 hrs 49 16 24 11 lOO 9 22 31 37 

Total 71 IS 10 4 100 lOO 100 100 100 

Saturday 

22.00 - 24.00 hrs 81 11 6 I lOO 57 24 18 8 
24.00 - 02.00 hrs 55 24 14 7 100 33 50 48 43 
02.00 - 04.00 hrs 42 22 18 18 100 8 26 34 49 

Total 65 18 11 6 100 100 100 100 100 

Sunday 

22.00 - 24.00 hrs 78 15 6 I 100 76 57 38 23 
24.00 - 02.00 hrs 61 11 16 11 100 21 36 51 64 
02.00 - 04.00 hrs 52 12 20 16 100 3 7 11 13 

Total 73 14 9 5 lOO 100 100 100 100 

Table k. Day x Time x BAC in 1973 

(A) Distribution over BAC classes by time and day in 1973 
(B) Distribution over times by BAC group and day in 1973 
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Friday (A) (B) 

Time BAC (mg/ IOO ml) BAC (mg / lOO ml) 
< 20 20-50 SO-lOO > lOO Total < 20 > 20 > 50 > 100 

22.00 - 24.00 hrs 82 12 6 I lOO 60 39 32 12 
24.00 - 02.00 hrs 69 17 9 5 lOO 28 38 36 39 
02.00 - 04.00 hrs 60 12 14 14 lOO 11 22 32 49 

Total 75 13 8 4 100 100 100 100 100 

Saturday 

22.00 - 24.00 hrs 83 13 4 I 100 47 36 25 17 
24.00 - 02.00 hrs 79 12 7 2 100 40 40 40 33 
02.00 - 04.00 hrs 69 11 13 7 100 14 24 35 50 

Total 79 12 6 2 100 100 100 100 100 

Sunday 

22.00 - 24.00 hrs 89 6 4 1 100 75 52 43 32 
24.00 - 02.(l0 hrs 79 8 8 5 100 22 34 38 38 
02.00 - 04.00 hrs 58 9 14 18 100 4 14 19 30 

Total 85 7 5 3 100 100 100 100 100 

Table 3d. Day x Time x BAC in 1975 

(A) Distribution over BAC classes by time and day in 1975 
(B) Distribution over times by BAC group and day in 1975 
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BAC > 20 mg/ 100 ml 

Time Friday Saturday Sunda y Total 

22.00 - 24.00 hrs 15 16 11 41 
24·00 - 02·00 hrs 14 17 7 38 
02.00 - 04.00 hrs 8 10 3 21 

Total 37 42 21 100 

BAC > 50 mg / IOO ml 

22.00 - 24.00 hrs 11 8 11 30 
24.00 - 02.00 hrs 14 15 9 39 
02.00 - 04.00 hrs 12 14 5 31 

Total 38 37 25 100 

BAC > 100 mg / IOO ml 

22.00 - 24.00 hrs 4 5 10 19 
24.00 - 02.00 hrs 17 10 11 38 
02.00 - 04.00 hrs 19 15 9 43 

Total 40 30 30 100 

Table 4. BAC x Time x Day in 1975 
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1970 

Trip origin 

Visiting 
Public house. ba r 
Party 
Job 
Other 

Total 

1971 

Visiting 
Public house. bar 
Party 
Job 
Other 

Total 

1973 

Visiting 
Public house. bar 
Party 
Job 
Other 

Total 

1975 

Visiting 
Public house. bar 
Party 
Job 
Other 

Total 

22.00 - 24.00 hrs 

43 
16 

I 
10 
30 

lOO 

41 
15 
4 
9 

32 

100 

41 
10 
5 

10 
34 

100 

47 
9 
2 
8 

34 

100 

24.00 - 02.00 hrs 

50 
24 
2 
8 

16 

100 

42 
26 
7 
9 

18 

100 

42 
26 
7 
9 

16 

100 

50 
19 
6 
6 

19 

100 

Table 5. Distribution of motorists by trip origin and time 
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02.00 - 04.00 hrs 

35 
34 
4 

14 
14 

100 

27 
32 
14 
11 
16 

100 

25 
37 
12 
11 
15 

lOO 

38 
25 
7 

14 
16 

100 



Trip origin 

Visiting 
Public house 
Bar, etc. 
Party 
Catering job 
Job, meeting 
From home 
Collecting /taking home 
Other 

Total 

22.00 - 24.00 hrs 

47 
4 
6 
2 

8 
15 
11 
8 

100 

24.00 - 02.00·hrs 

50 
8 

11 
6 
I 
6 
7 
7 
5 

100 

Table 6. Distribution of motorists by trip origin and time in 1975 

02.00 - 04.00 hrs 

38 
9 

16 
7 
5 
9 
5 
6 
7 

100 
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22.00 - 24.00 hrs (A) (B) 

Trip origin BAC (mg / 100 ml) BAC (mg / loo ml) 
< 20 20-50 50-100 > 100 Total < 20 > 20 > 50 > 100 

Visiting 89 5 4 2 100 45 34 43 35 
Public house, bar 71 19 7 3 100 I3 33 27 19 
Pany 100 100 I 
Job 87 6 2 4 100 10 9 10 19 
Other 89 7 2 2 100 31 23 20 27 

Total 86 8 4 2 100 100 100 100 100 

24.00 - 0200 hrs 

Visiting 74 12 8 6 100 54 41 38 45 
Public house, bar 51 17 21 11 100 17 37 43 40 
Party 49 27 11 I3 100 2 3 3 3 
Job 77 5 14 4 100 9 6 8 5 
Other 76 14 8 2 100 18 12 9 15 

Total 69 13 12 7 100 100 100 100 100 

02.00 - 04.00 hrs 

Visiting 50 17 19 14 100 32 38 37 34 
Public house, bar 48 14 20 18 100 30 38 41 43 
Party 44 11 19 26 100 3 5 6 7 
Job 65 15 11 10 100 I7 11 9 9 
Other 73 I3 7 7 100 19 8 6 7 

Total 54 15 17 14 100 100 100 100 100 

Table 7a. Time x Trip origin x BAC in 1970 

(A) Distribution over BAC classes by trip origin and time in 1970 
(B) Distribution over categories of trip origin by BAC group and time in 1970. 
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22.00 - 24.00 hrs (A) (8) 

Trip origin 8AC (mg / loo ml) 8AC (mg/ loo ml) 
< 20 20-50 50-100 > 100 Total <20 > 20 > 50 > 100 

Visiting 85 9 4 2 100 43 34 27 25 
Public house. bar 55 22 13 11 100 10 37 40 44 
Party 71 15 7 7 100 3 7 6 8 
Job 89 5 3 3 100 9 6 6 7 
Other 90 4 4 2 100 35 18 21 17 

Total 82 9 5 4 lOO 100 100 lOO 100 

2400 - 02.00 hrs 

Visiting 64 18 12 6 100 42 38 30 22 
Public house. bar 45 15 18 23 100 19 36 43 53 
Party 59 16 11 14 100 7 7 7 8 
Job 72 7 12 9 100 11 6 8 7 
Other 72 11 11 6 100 22 12 12 10 

Total 61 15 13 11 100 100 100 100 100 

02.00 - 04.00 hrs 

Visiting 46 17 17 20 100 26 27 26 29 
Public house. bar 32 14 29 24 lOO 22 4 1 44 42 
Party 45 16 22 17 100 14 14 14 13 
Job 63 12 15 12 100 15 7 8 7 
Other 65 17 9 9 100 23 10 8 8 

Total 47 15 2 18 100 100 100 100 100 

Table 7b. Time x Trip origin x 8AC in 1971 

(A) Distribution over 8AC classes by trip origin and time in 1971 
(8) Distribution over categories of trip origin by 8AC group and time in 1971 
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22.00 - 24.00 hrs (A) (B) 

Trip origin BAC (mg / IOO ml) BAC (mg / 100 ml) 
< 20 20-50 50-100 >100 Total < 20 > 20 >50 > 100 

Visiting 83 11 5 I 100 42 35 32 18 
Public house. bar 52 30 13 6 100 7 24 24 34 
Party 57 31 3 9 100 4 11 7 24 
Job 88 5 5 3 100 11 6 10 16 
Other 85 9 6 100 36 23 26 8 

Total 80 13 6 2 100 100 100 100 100 

24.00 - 02.00 hrs 

Visiting 67 20 12 2 lOO 48 34 28 10 
Public house. bar 37 26 21 IS 100 16 40 45 62 
Party 54 25 17 4 100 6 8 7 5 
Job 67 16 8 9 100 11 7 8 9 
Other 72 12 11 5 100 19 11 12 12 

Total 59 20 14 7 100 100 100 100 100 

02.00 - 04.00 hrs 

Visiting SI 18 19 13 100 28 22 22 21 
Public house. bar 31 28 20 21 100 25 47 42 49 
Party 45 12 28 IS 100 12 12 14 12 
Job 56 12 22 10 100 13 9 10 7 
Other 65 8 IS 12 100 21 10 11 1 1 

Total 45 19 20 16 100 100 100 100 100 

Table 7c. Time x Trip on'gin x BAC in 1973 

(A) Distribution over BAC classes by trip origin and time in 1973 
(B) Distribution over categories of trip origin by BAC group and time in 1973 
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22.00 - 24.00 hrs (A) (B) 

Trip origin BAC (mg /100 ml) BAC (0 loo) 
< 20 20-50 50-100 > 100 Total < 20 > 20 > 50 > 100 

Visiting 84 11 5 I 100 46 50 51 43 
Public house, bar 66 22 9 3 100 7 20 20 24 
Party 85 13 2 100 2 2 I 
Job 92 7 I 100 8 4 3 5 
Other 90 6 3 100 36 23 25 28 

Total 85 10 4 100 100 100 100 100 

24.00 - 02.00 hrs 

Visiting 76 14 18 2 100 50 51 45 30 
Public house, bar 61 19 10 I() 100 15 3 1 34 55 
Party 80 7 11 3 100 6 5 8 5 
Job 87 9 2 2 100 7 3 2 4 
Other 88 6 5 I 100 22 I() 10 8 

Total 76 13 8 4 100 100 100 100 100 

02.00 - 04.00 hrs 

Visiting 64 12 13 11 100 38 39 38 39 
Public house, bar 55 13 16 17 100 21 32 34 37 
Party 76 6 8 9 100 9 , 5 6 
Job 63 12 15 10 100 13 15 14 12 
Other 80 7 10 4 100 20 9 9 6 

Total 65 11 13 11 100 100 100 100 100 

Table 7d. Time x Trip origin x BAC in 1975 

(A) Distribution over BAC classes by trip origin and time in 1975 
(B) Distribution over categories of trip origin by BAC group and time in 1975 
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BAC> 20 mg /100 ml 

Trip origin 

Visiting 
Public house, bar 
Other 

Total 

BAC> 50 mg /100 ml 

Visiting 
Public house, bar 
Other 

Total 

BAC> 100 mg / 100 ml 

Visiting 
Public house, bar 
Other 

Total 

22.00 -
24.00 hrs 

20 
9 

12 

41 

15 
6 
9 

30 

8 
5 
6 

19 

Table 8 · BAC x Trip origin x Time in 1975 
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24.00 -
02.00 hrs 

19 
12 
7 

38 

17 
13 
8 

39 

11 
21 
6 

38 

02.00 -
04.00 hrs 

8 
7 
6 

21 

12 
10 
9 

31 

17 
16 
10 

43 

Total 

48 
27 
25 

100 

44 
30 
26 

100 

36 
41 
23 

100 



1970 

Age 22.00 - 24.00 hrs 24.00 - 02.00 hrs 02.00 - 04.00 hrs 

< 25 y 32 35 35 
25 - 35 Y 29 31 37 
35 - 50 Y 24 23 21 
> 50 y 15 12 7 

Total lOO lOO lOO 

1971 

< 25 y 33 33 34 
25 - 35 Y 29 35 38 
35 - 50 Y 25 21 22 
> 50 y 14 10 6 

Total 100 100 lOO 

1973 

< 25 Y 29 33 27 
25 - 35 Y 30 30 48 
35 - 50 Y 24 25 20 
> 50 y 17 12 6 

Total lOO 100 100 

1975 

< 25 Y 28 32 30 
25 - 35 Y 30 36 39 
35 - 50 Y 23 20 24 
> 50 y 20 12 7 

Total lOO lOO 100 

Table 9. Distribution of motorists by age group and time 
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22.00 - 24.00 hrs (A) (B) 

Age BAC (mg / IOO ml) BAC (mg / 100 mJ) 
< 20 20-50 50-100 > 100 Total < 20 > 20 >50 > lOO 

< 25 y 88 7 4 I 100 33 28 27 16 
25 - 35 Y 87 9 I 3 100 29 27 19 40 
35 - 50 Y 84 9 7 I 100 24 28 32 14 
> 50 y 85 6 5 4 100 15 16 22 30 

Total 86 8 4 2 100 100 100 100 100 

24.00 - 02.00 hrs 

< 25 y 69 14 12 5 100 35 34 32 26 
25 - 35 Y 70 13 JI 6 100 32 29 29 28 
35 - 50 Y 63 15 12 10 100 21 27 28 34 
> 50 y 73 10 10 7 100 12 10 11 13 

Total 69 13 12 7 100 100 IQ) 100 100 

02.00 - 04.00 hrs 

< 25 y 63 13 12 12 100 40 29 27 29 
25 - 35 Y 47 17 21 15 100 32 43 43 40 
35 - 50 Y 53 14 16 17 100 21 22 23 26 
> 50 y 57 16 14 12 100 7 7 6 6 

Total 54 15 17 14 100 100 IQ) 100 100 

Table lOa. Time x Age x BAC in 1970 

(A) Distribution over BAC classes by age and time in 1970 
(B) Distribution over age groups by BAC group and time in 1970 
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22.00 - 24.00 hrs (A) (B~ 

Age BAC (mg/IOO ml) BAC (mg / IOO mll 
< 20 20-50 50-100 > 100 Total < 20 > 20 > 50 > 100 

< 25 y 79 12 6 4 100 31 38 35 35 
25 - 35 Y 82 8 6 4 100 29 29 31 30 
35 - 50 Y 84 7 6 4 100 25 22 27 25 
> 50 y 88 8 3 2 100 IS 10 7 8 

Total 82 9 5 4 100 100 100 100 100 

24.00 - 02.00 hrs 

< 25 y 59 16 13 12 100 33 35 34 36 
25 - 35 Y 55 15 17 13 100 32 41 43 41 
35 - 50 Y 66 14 9 10 100 23 18 17 19 
> 50 y 74 12 9 5 100 13 7 6 4 

Total 61 15 13 11 100 100 100 100 100 

02.00 - 04·00 hrs 

< 25 y 54 16 16 14 100 40 28 27 27 
25 - 35 y 41 12 23 24 100 33 41 47 50 
35 - 50 Y 46 19 19 16 100 22 25 22 19 
> 50 y 42 19 27 13 100 5 7 6 4 

Total 47 15 20 18 100 100 100 100 100 

Table lOb. Time x Age x BAC in 1971 

(A) Distribution over BAC classes by age and time in 1971 
(B) Distribution over age groups by BAC group and time in 1971 
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22.00 - 24.00 hrs (A) (B) 

Age BAC (mg / lOO ml) BAC (mg / lOO ml) 
< 20 20-50 50-100 > 100 Total < 20 > 20 > 50 > lOO 

< 25 y 78 13 7 I 100 28 31 31 16 
25 - 35 Y 78 14 7 I lOO 29 33 32 21 
35 - 50 Y 81 10 4 5 lOO 25 23 29 63 
> 50 y 84 12 4 lOO 18 14 9 

Total 80 13 6 2 lOO 100 lOO lOO lOO 

24.00 - 02.00 hrs 

< 25 y 56 22 13 9 100 31 35 34 45 
25 - 35 Y 55 22 17 6 f~ 29 33 33 27 
35 - 50 Y 61 16 17 6 lOO 26 24 27 22 
> 50 y 73 18 7 3 loo 14 8 6 5 

Total 59 20 14 7 lOO 100 lOO 100 100 

02.00 - 04.00 hrs 

< 25 y 49 17 23 11 100 29 25 2S 19 
25 - 35 Y 40 21 19 20 100 42 52 52 61 
35 - 50 Y 50 13 24 12 lOO 22 18 20 16 
> 50 y 56 25 7 12 100 7 5 3 5 

Total 45 19 20 16 lOO lOO lOO 100 lOO 

Table 10c. Time x Age x BAC in 1973 

(A) Distribution over BAC classes by age and time in 1970 
(B) Distribution over age groups by BAC group and tme in 1973 

62 



22.00 - 24.00 hrs (A) (B) 

Age BAC (mg / IOO ml) BAC (mg / IOO ml) 
< 20 20-50 50-lOO >100 Total < 20 > 20 > 50 > lOO 

< 25 y 85 9 6 I 100 28 28 35 1I 
25 - 35 Y 83 I1 5 2 lOO 29 34 37 42 
35 - 50 Y 82 13 3 2 lOO 22 26 20 40 
> 50 y 91 6 2 lOO 22 I1 7 8 

Total 85 10 4 lOO lOO lOO lOO lOO 

24.00 - 02.00 hrs 

< 25 y 72 16 5 7 lOO 31 37 33 59 
25 - 35 Y 76 12 10 3 lOO 36 37 41 33 
35 - 50 Y 78 14 8 I 100 20 18 16 7 
> 50 y 86 5 9 I 100 13 7 10 2 

Total 76 13 8 4 100 100 lOO 100 lOO 

02DO - 04.00 hrs 

<25 y 68 9 15 8 lOO 32 27 28 23 
25 - 35 Y 62 13 13 13 lOO 37 42 41 45 
35 - 50 Y 63 11 14 12 lOO 23 25 25 26 
>50 y 75 9 6 II lOO 8 5 5 7 

Total 65 II 13 II lOO lOO 100 100 lOO 

Table IOd. Ttme x Age x BAC in 1975 

(A) Distribution over BAC classes by age and time in 1975 
(B) Distribution over age groups by BAC group and time in 1975 
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BAC> 20 mg / IOO ml 

Age 22.00 - 24.00 - 02.00 - Total 
24.00 hrs 02.00 hrs 04.00 hrs 

< 25 y 11 14 6 31 
25 - 35 Y 14 14 9 37 
35 - SO Y 11 7 5 23 
> 50 y 5 3 I 9 

Total 41 38 21 100 

BAC> 50 mg / IOO ml 

< 25 y 10 13 9 32 
25 - 35 Y 10 16 13 39 
35 - 50 Y 7 6 8 21 
> 50 y 3 4 I 8 

Total 30 39 31 100 

BAC> 100 mg lJOO ml 

< 25 y 2 22 10 34 
25 - 35 Y 8 12 19 40 
35 - 50 Y 8 3 11 21 
> 50 y I I 3 5 

Total 19 18 43 100 

Table 11. BAC x Age x Time in 1975 
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1970 

Sex 

Males 
Females 

Total 

1971 

Males 
Females 

Total 

1973 

Males 
Females 

Total 

1975 

Males 
Females 

Total 

(A) 

BAC (mg 1100 ml) 
<20 

76 
87 

78 

70 
90 

72 

68 
85 

69 

78 
88 

80 

20-50 

11 
10 

10 

12 
4 

12 

16 
10 

16 

11 
11 

11 

Table 12. Year x Sex x BAC 

50-lOO 

8 
3 

8 

10 
4 

9 

11 
3 

10 

7 
I 

6 

> lOO 

5 
I 

5 

8 
2 

8 

5 
3 

5 

4 
I 

3 

(A) Distribution over BAC classes by sex and year 

Total 

lOO 
lOO 

100 

lOO 
lOO 

lOO 

lOO 
100 

100 

lOO 
lOO 

lOO 

(B) Distribution over sexes by BAC group and year 

<20 

90 
10 

lOO 

90 
10 

lOO 

89 
11 

lOO 

84 
16 

lOO 

(B) 

BAC (mg 1100 ml) 
> 20 

95 
5 

lOO 

97 
3 

lOO 

95 
5 

100 

91 
9 

lOO 

> 50 

97 
3 

lOO 

97 
3 

lOO 

96 
4 

lOO 

97 
3 

lOO 

> 100 

lOO 

lOO 

98 
2 

lOO 

95 
5 

lOO 

97 
3 

lOO 

Tota l 

92 
8 

lOO 

92 
8 

100 

lOO 

86 
14 

lOO 
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North (A) 

Size of municipality BAC (mg 1100 ml) 
< 20 20 - 50 50 - 100 > 100 Total 

Large towns 
Medium sizes towns 84 5 5 6 100 
Small towns 84 7 5 4 100 
Rural areas 84 6 6 4 100 

Total 84 6 5 5 100 

East 

Large towns 
Medium sized towns 86 8 4 2 100 
Small towns 80 6 10 4 100 
Rural areas 67 27 5 I 100 

Total 83 9 6 2 100 

West 

Large towns 75 12 10 3 100 
Medium sized towns 78 9 7 6 100 
Small towns 74 11 9 6 100 
Rural areas 76 13 7 4 100 

Total 77 9 8 6 100 

South 

Large towns 
Medium sized towns 74 13 6 7 100 
Small towns 73 11 9 7 100 
Rural areas 73 18 4 3 100 
Total 73 12 8 7 100 

Table 13a. Regional area x Municipality size x BAC in 1970 

(A) Distribution over BAC classes by size of municipality and regional area in 1970 
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North (A) 

Size of municipality BAC (mg 1100 ml) 
< 20 20-50 50-100 > 100 Total 

Large towns 
Medium sized towns 66 17 10 7 100 
Small towns 79 7 6 8 100 
Rural areas 77 11 6 6 100 

Total 74 12 7 7 100 

East 

Large towns 
Medium sized towns 68 13 10 9 100 
Small towns 76 13 7 4 100 
Rural areas 74 15 4 7 100 

Total 71 13 8 7 100 

West 

Large towns 79 4 10 7 100 
Medium sized towns 71 13 9 7 100 
Small towns 77 11 7 5 100 
Rural areas 60 21 13 6 100 

Total 71 13 8 7 100 

South 

Large towns 
Medium sized towns 61 15 14 10 100 
Small towns 68 10 12 10 100 
Rural areas 71 12 10 7 100 

Total 66 12 12 10 100 

Table 13b. Regional area x Municipality size x BAC in 1971 
(A) Distribution over BAC classes by size of municipality and regional area in 1971 
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North (A) 

Size of municipality BAC (mg 1100 ml) 
< 20 20-50 50- lOO >100 Total 

Large towns 
Medium sized towns 75 14 5 6 100 
Small towns 77 14 4 5 100 
Rural areas 68 15 7 10 100 

Total 75 14 5 5 100 

East 

Large towns 
Medium sized towns 61 25 4 10 100 
Small towns 66 18 II 5 100 
Rural areas 71 13 7 9 100 

Total 64 21 7 8 100 

West 

Large towns 74 12 11 3 100 
Medium sized towns 71 14 II 4 100 
Small towns 67 21 9 3 100 
Rural areas 72 13 14 I 100 

Total 70 16 II 4 100 

South 

Large towns 
Medium sized towns 66 13 16 5 100 
Small towns 66 15 14 5 100 
Rural areas 68 15 7 10 100 

Total 66 14 14 6 100 

Table 13c. Regional area x Municipality size x BAC in 1973 

(A) Distribution over BAC classes by size of municipality and regional area in 1973 
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North (A) 

Size of municipality BAC (mg/ 100 ml) 
< 20 20-SO SO-lOO > 100 Total 

Large towns 
Medium sized towns 88 8 3 I 100 
Small towns 85 7 6 2 100 
Rural areas 79 10 7 4 100 

Total 84 8 5 2 100 

East 

Large towns 
Medium sized towns 85 10 4 I 100 
Small towns 82 12 4 2 100 
Rural areas 83 11 5 2 100 

Total 84 11 4 100 

West 

Large towns 77 14 6 3 100 
Medium sized towns 80 10 6 3 100 
Small towns 80 11 7 2 100 
Rural areas 75 18 4 3 100 

Total 79 12 6 3 100 

South 

Large towns 
Medium sized towns 74 9 12 4 100 
Small towns 77 11 7 6 100 
Rural areas 74 9 IS 2 100 

Total 76 10 9 5 100 

Table 13d. Regional area x Municipality size x BAC in 1975 

(A) Distribution over BAC classes by size of municipality and regional area in 1975 
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BAC > 20 mg / IOO ml 

Size of municipality North East West South Total 

Large towns 21 2 1 
Medium sized towns 2 6 17 11 36 
Small towns 2 4 12 16 34 
Rural areas 3 2 I I 8 

Total 7 12 51 28 100 

BAC > 50 mg /100 ml 

Large towns 17 17 
Medium sized towns 2 5 18 15 40 
Small towns 2 3 11 19 35 
Rural areas 4 2 2 8 

Total 8 10 46 36 lOO 

BAC > 100 mg / IOO ml 

Large towns 16 16 
Medium sized towns I 3 19 12 35 
Small towns 2 3 9 27 41 
Rural areas 4 2 I I 8 

Total 7 8 45 40 100 

Table 14. BAC x Municipality size x Regional area in 1975 

70 



1970 

Size of municipali ty North Ea st West South Total 

Large towns 18 18 
Medium sized towns 4 10 22 9 46 
SmaJl towns 4 5 8 12 30 
Rural areas 2 2 2 I 7 

Total 10 17 50 23 100 

1971 

Large towns 15 15 
Medium sized towns 4 10 22 9 45 
Small towns 5 6 8 12 30 
Rural areas 2 2 2 4 9 

Total 11 17 47 24 lOO 

1973 

Large towns 19 19 
Medium sized towns 4 10 23 6 43 
Small towns 4 5 9 14 33 
Rural areas 2 2 2 6 

Total 8 18 52 22 l OO 

1975 

Large towns 19 19 
Medium sized towns 4 8 18 9 39 
Small towns 3 5 12 14 34 
Rural areas 3 3 I I 8 

Total 10 16 50 24 l OO 

Table IS. Distribution of motonsts by municipality size and regional area 
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