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Foreword

In May 1998, the Fourth World Conference ‘Injury prevention and control’
takes place in Amsterdam. During this conference, ideas will be exchanged
concerning the dangers of various social activities; sport, at home, in traffic,
and at work. Besides injuries suffered as a result of an accident, attention
will also be paid to injuries inflicted deliberately (violence and suicide).

The Scientific Programme Committee that has prepared the contents, has let
it be made known that there exists a need for background documentation
with recent data concerning the above-mentioned types of dangers in The
Netherlands. As far as they are directly available, this documentation should
also contain some international data for comparison.

This report is SWOV's contribution; it contains that data chiefly concerning
road safety.

Our contribution has been made possible thanks to the annual subsidy to
SWOV from the Vehicle Insurance Department of the Netherlands Asso-

" ciation of Insurers.



1.

Introduction

A selection has been made of that data which can be considered indicative of
the size and severity of road safety in the Netherlands at this moment in time
and for the developments of this problem during (approximately) the last ten
years. In choosing the subjects and the periods, the availability of compar-
able data for domestic, industrial, and sport accidents has been taken into
account.

The following have been selected to show the size of road safety:

- the absolute numbers of victims, subdivided by severity (deaths, seri-
ously injured, and slightly injured);

- the mortality: deaths per 100,000 population;

- the injury rates per kilometre or per hour;

- the number of Years of Life Lost (YLL);

- the costs of injuries.

For the comparison between member countries of the European Union (EU)
practically all indicators were available.

For the comparison with other accidents outside traffic, data was available
for the absolute numbers of deaths, the mortality, and the Years of Life Lost.

To describe the present day situation in the Netherlands, the period of 1994-
1996 was chosen.

For some of the comparisons these three years were totalised. For example,
this was done for the calculation of the injury rate per occupant-kilometre
and per hour travelled, because for some of the subdivisions (age-group or
modal split), the absolute numbers per annum were too small.



2. The absolute size of the road safety problem

In order to describe the present day situation, as far as the absolute numbers
of traffic victims are concerned, the period 1994-1996 has been chosen.
These are official national estimates, based on three sources:

1. the police registration (deaths and in-patients);

2. the National Patient Register;

3. a special registration of accident victims who have been treated in the
Accident & Emergency (A&E) departments of a sample of hospitals.

The period 1994-1996 has been chosen because the real numbers are only
known for these three years.

For the years previous to 1994, the police data is the source for fatalities and
in-patients.

The following numbers of victims apply to the Netherlands during the 1994-
1996 period:

- an annual average of 1,271 deaths;

- an annual average of 19,477 seriously injured (in-patients);

- an annual average of 97,527 slightly injured (treated at hospital A&E’s.

More detailed subdivisions are available for each victim severity (annual
averages 1994-1996). In Table 2.4 it appears that most of the deaths are
occupants of cars and vans (52%), most of the seriously injured are cyclists
(36%), and most of the slightly injured are (also) cyclists.

The comparison between the various age-groups is better if they are related
to their sizes, or to their exposure (the extent that they travel); the latter will
be discussed in chapter 5.

The comparison between the various modal splits is also better if they are
related to their exposure; this is discussed in chapter 5.
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Table 2.1. Real numbers of victims (deaths), by age-group and sex, 1994-1996.
Source: police registration.
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Table 2.2. Real numbers of victims (in-patients), by age-group and sex, 1994-1996.
Source: SIG Health Care Information.
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Table 2.3. Real numbers of victims (in-patients), by age-group and sex,
1994-1996. Source: sample of hospital Accident & Emergency departments.
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Table 2.4. Real numbers of victims by modal split, 1994-1996 (average).

Source.: sample of hospital Accident & Emergency departments.



3. The absolute size of the road safety problem, 1986-1996

During this period, the number of victims developed as follows:

Deaths:

- between 1986 and 1991 the number fell from 1.527 to 1.281, thus by 246
(16 %);

- between 1991 and 1995 this number stabilised around 1.300;

- in 1996 the number fell to 1.180.

In-patients:

- between 1986 and 1991 the number fell slightly from 20.660 to
18.304, thus by 2.356 (11 %);

- after this, this number stabilised at a slightly higher level, and in 1996, it
was about 19.000.

In Table 3.1. the development between 1986 and 1996 is given of the
number of deaths and in-patients subdivided by age-group; in Table 3.2 by
modal split.

In chapter 5 a comparison is made, during the period 1986-1996, between
the modal splits in which the exposure is taken into account.
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Table 3.1. Trends 1986-1996. Sources: Police (deaths), SIG Health Care Information (in-patients).
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Deaths
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In-patients
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1996 *‘;3‘2* ‘»—»1572

Table 3.2. Absolute number of victims by modal split, trend 1986-1996. Source: police (deaths), SIG

Health Care Information (in-patients).
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4.

Mortality, 1980-1994

Data conceming mortalities (deaths per 100,000 population) have been
taken from a RIVM study, published in 1997,
The following unnatural causes of death have been extracted:

a. suicide,

b. accidental fall,

¢. road accidents,

d. violence,

e. accidental drowning,
f. accidental poisoning.

As this comparison is primarily aimed at injury as a result of an accident,
suicide and violence are-omitted.

We are concerned here with a comparison of objective exposure to various
social activities. Although in the case of accidents there are (by definition)
no deliberate injuries, people are more aware of the dangers of some
activities than of others.. It can be the extra danger of some activities that

makes them attractive (compare mountaineering and fast driving with

climbing up the stairs at home).

Cause of death Absolute Males per 100‘000{ Females per 100.000
deaths 1994 +

19801 1990|1994 1980, 1990] 1994
Suicide and automutilation 1584 13‘9—r 12.3 14.0 8.0 7.2 6.4
Violence 171 I.Tr 1.2 1.6 0.6 0.6 0.7
Accidents
Road Accidents 1322 22.0 13.5 12.8 7.7 54/ 47
Accidental fall 1561 9.0 7.9 6.9 21.1 13.4] 123
Accidental drowning 104 1.6 1.2 1.1 oiL 03] 03
Accidental poisoning 60 1.3 0.6 0.5 O.i 01 03
Total 4802 48.9 367, 369 383 1 27.0{ 247

Table 4.1. Deaths by cause and sex, per 100.000 people,; 1980, 1990, and
1994, standardised for the Netherlands population in 1990. Sources: RIVM

study, 1997 and Statistics Netherlands; Statistics of the causes of death.

In 1994 accidental falls were the greatest cause of death. The differences
between males and females are large; even though there have been many
changes during the course of time.

The mortality from accidental falls in 1994 was, under males, almost half of
that under females (7.9 versus 12.3). With road accidents on the other hand,

males have a mortality nearly three times higher than females (12.8 versus
4.7). This is also true of accidental drowning.
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In 1994, the male mortality from road accidents was the highest, but for
females this was accidental falls. The mortalities (as a result of the causes
mentioned) for both were considerably higher in 1980.

13



5. Death and injury rates per kilometre and per hour, 1994-1996

Injury rate have been calculated for the period 1994-1996, by severity
(deaths, in-patients, A&E patients).

For comparisons between age-group and sex, the three years have been
totalised so that the absolute numbers are large enough. In the numerator are
the numbers of victims, and in the denominator the data from the National
Travel Survey (NTS) of Statistics Netherlands. The NTS data refer to the
numbers of occupant kilometres travelled, or hours travelled. The age-group
0-14 years is excluded because they have only been in the NTS for the last
few years.

To compare the modal split, also the rates per occupant kilometre have been
calculated; in the numerator, there is data from the Passenger Transport
Statistics. Here it was possible to calculate each year of the period 1994-
1996 separately.

The death and injury rates calculated here express the risk that the group
concerned (a particular age-group or modal split) themselves run. One
should realise that this calculation has certain limitations. It is therefore less
suitable for answering some questions. This means that there can be large
differences between the various means of transport (e.g. between so-called
‘heavy traffic’, such as lorries, and so-called ‘slow traffic’, such as cyclists).

5.1 Death and injury rates per occupant kilometre

The rates per occupant kilometre have been used to calculate the differences
between the sexes and age-groups.

The injury rate for A&E treatment is almost 65 times greater than the death
rate, and approximately 5 times greater than the in-patient rate.

The differences between males and females and between age-groups are
large. This is also, of course, a result of other factors, such as differences in
the modal split.

The rates for serious injury (death and in-patient) are higher for males than
for females. The rates for A&E treatment are however for females, higher.
The rates for serious injury (death and in-patient) are the highest for 65 years
and older. The rates for A&E treatment however, are the highest for the
group 15-24 years.

The combination of age and sex would seem to result in the highest rates for
A&E treatment for 15-24 year old males. The rate for in-patients are the
highest for females of 65 years and older. The death rate is the highest for
male of 65 years and older.

To compare the various modal splits (means of transport) during the period
1994-1996, the rate per occupant kilometre have been calculated. In each of
these three years, the death rates were the highest for mopedists and motor-
cyclists. The same applies to the in-patient rate; only here the mopedists had
a much higher rate than the motorcyclists.

14



Deaths

Age-group Male Female Total
15-24 0.1520 0.0512 0.1055
25-39 0.0676 | 00207 00530
4049 o048 00271 0.0403
5050 0.0557 00359 | 00493 |
60-64 ] 0.0821 00594 | 00725 |
65+ 0.2445 01675 | 02059 |
[Total 4 """"""" 00884 0.0504 0.0730
In-patients

15-24 2.1633 1.2094 17232
2539 0.8189 06016 | 07354
40-49 06037 | 06072 06050 |
50-59 0.7185 09057 | ©0.7907
60-64 07948 | 12733 | 09965
65+ 2.0844 2.5745 2.3300
Total 10559 | 10023 | 10342
Accident & Emergency treatment

15-24 11.1858 9.2453 10.2906
2530 | 41467 4.0799 4.1210 |
4049 | 24324 32083 | 27159
50-59 24187 | 39188 29975 |
| 60-64 22821 4.0532 3.0289
65+ 35294 | 5.4689 45014
Total 1 44932 50462 47175

Table 5.1. Death and injury rates per 10’ occupant kilometres,
1994-1996. Sources: Police, CBS, NTS (deaths), SIG, CBS, NTS (in-
patients), sample of hospital Accident & Emergency departments,
CBS, NTS (A&E treatment).

Year Modal split (means of transport)

Car( Va.nl Heavy traffic Motorcyc]eT Moped Bicycle PedestrianT Total

Death rate

1994 0.04 0.04 0.02 0.59 0.78 02 022| 007
(1995 | 004 003 0.02 0.60 0.98 02 025 007
1996 | 004 003 o 0.57 0.86 02 020 006

1994 033 s 033 0.30 6.28 19.59 521 3.22 0.97
1995 033 . 033 0.28 L 8.06 2124 543 3.04 0.99

1996 j 032 0.32£ 031 k 771 20.10 5.49 3.15] 0.97

Table 5.2. Death and in-patient rates per 107 occupant kilometres, 1994 t01996. Sources:
Police, CBS-Statistics of passenger traffic (deaths), Police: SIG Health Care Information, CBS
Statistics passenger traffic (in-patients).
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5.2. Death and injury rates per hour travelled

Comparisons of the death and injury rates between the groups result in
differences when time travelled is used instead of kilometres travelled.

This is clearest of all when comparing the 15-24 year-olds and the 65 years
and older. Per kilometre travelled, the death rate is about twice as much for
the 65 years and olderthan for the 15-24 year-olds; per hour travelled, their
rates are almost equal. Per kilometre travelled, the A&E rate for 15-24 year-
olds is more than double the rate for the 65 years and older, but per hour
travelled this rate is four times as much. The 15-24 year-olds apparently
travel the same distance in less time. This is probably a result of their higher
degree of motorization.

Deaths

Deaths
Age-group f Male Female Total
15-24 03462 0.1077 02313
25-39 0.2037 0.0620 0.1365
40-49 0.1366 TL 0.0493 0.0951
50-59 0.1415 0.0603 0.1026
U I OO —
60-64 0.1549 0.0734 0.1120
65+ 03395 0.1775 02474
Total 02210 0.0880 0.1553
In-patients

15-24 4.9201 2.5474 37801
25-39 24648 | 12577 1.8934
40-49 1.7259 1.1@ 1.4310
50-59 17604 1_5216_,k 1.6462
60-64 1.4965 15780 | 1.5393
65+ f 2.9030 2.7290 2.8040
Total ! 2.6389 17539 22021
A&E treatment

15-24 1 25.4402 ‘] 19.4734 225733
25-39 | 12.4808 | 8.5289 10.6099
40-49 6.9538 | 5.8376 6.4237
50-59 5.92ﬁ 6 58357L 6.2407
60-64 42970 5.0233 | 4.6787
65+ 4.9155 57970 54171
Total 11.2290 | &83045)[ 10.0452

Table 5.3. Death and injury rates per 10° hours travelled, 1994-1996.
Sources: Police, CBS, NTS (deaths), SIG Health Care Information, CBS,
NTS (in-patients), A&E sample, CBS, NTS (A&E treatment).
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6. Death and in-patient rates per kilometre, 1986-1996

The death and in-patient rates have been calculated for the period 1986-1996
(A&E treatment data is not available). In the denominator are the occupant
kilometres from the Passenger Transport Statistics.

The rates for each means of transport (modal split), as well as the total have
been calculated. All age-groups (including the 0-14 year-olds) are included.

Year | Modal split
- Car Vank Heavyi Motor Moped; Bicycle| Pedestrian To’t_al—‘
trafﬁcL cycle
Death rate
1986 ‘ 0.06 0.06 0.02 0.71 0.74T 0.26
r1387 0.06 0.04 0.01 0.58 0.79 0.28
ow | wosoml om sl os ox
1989

Table 6.1. Death and in-patient rates per 10’ occupant kilometres, 1986 to 1996.
Sources: Police, CBS-Passenger traffic statistics (deaths), Police: SIG Health Care Infor-
mation, CBS Passenger Traffic Statistics (in-patients).
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The death rates have gradually decreased since 1986. There was however a,
probably temporary, stagnation during the years 1991-1995. The death rate
in 1996 was lower than in 1986.

This lower death rate also applies to most means of transport; the exceptions
are heavy traftic and mopeds.

The in-patient rates also declined during the period 1986-1991, and have
since then stabilised (during the years 1992-1996). This decline also applies
to most mens of transport; the exceptions are heavy traffic, mopeds, and
bicycles.

The death and in-patient rates calculated here are a measurement of the risk

that the appropriate means of transport themselves run. It does not express
the risk they present for other means of transport (see chapter 5).

18



7. Years of Life Lost (YLL), 1990 en 1994

The following data for years of life lost (YLL) by cause of death and their
shares in the total, have been taken from a Ministry of Health study,
published in 1997. The number of years lost for someone who has died is
determined by the life expectancy at the time of death. The source is the
CBS Death Statistics and Survival Tables 1990 and 1994, prepared by the
Ministry of Health.

The same list of unnatural causes of death have been selected as those used
in chapter 4:

a. suicide;

b. accidental fall;

c. road accidents;

d. violence;

e. accidental drowning;

f. accidental poisoning.

As this comparison is primarily aimed at injury as a result of an accident,
suicide and violence are omitted.

1990 1994
a;c;d—e;— » Absolute number % sh;r—; Ab;(:l—11~t~‘3~n;:m—b;;r % share
Suicide and automutilation 45697 37% 50316 41%
Vioence T e e
Accidents
Road accidents ]Lq sis92] | a1su] 3w
Accidental fall 12860 10% 12125 10%
Acidental drowning | s12t] 4% a0, 4l
Accidental poisoning 1932 2% 2538 2%
Total 124197 100% 125;2_5 7”’100%

Table 7.1. Years of Life Lost (YLL) and the percentage share in the total, by
cause of death, 1990 and 1994. Source: CBS Cause of Death Statistics and
Survival Tables.

If suicide and violence are omitted, the greatest number of lost years of life

is the result of road accidents; although the number of road accidents has
fallen since 1990.

In the comparison of mortalities from the same causes of death (see chapter
4, Table 4.1), the accidental falls were more important than road accidents.
Road accidents, however, cause far more lost years of life than accidental
falls because the average age of road deaths is much lower (younger). This is
due to the large share of the 15-24 year-olds.

19



3.

Costs of road accident injuries, 1993

The total costs of road accidents contain the following categories: medical
costs, potential loss of production, material damage costs, settlement costs,
traffic-jam costs, and social, ‘human value’ costs (with death and serious
injuries).

Within this framework, the material damage costs have been omitted. Two
other items, settlement and traffic-jam costs, could also partly be added.
When they are the results of a material damage only (MDO) road accident,
they should be omitted. There is no data available to calculate the shares of
these two items accurately. Seeing the relatively small size of both these
items (each is less than 4% of the total costs), we can make do with a rough
estimate. The costs of traffic-jams have been completely omitted.

Category of costs Total costs in

millions of

guilders per year

Medical costs 440

Potential loss of production 4346

Settlement costs 303

Subtotal 5089

Addition of immaterial costs after establishing gross/net correction 2826
for loss of production

Total 7915

Table 8.1. Up-dated estimation (in millions of guilders) of the costs of traffic
injuries, 1993. Source: SWOV 1995 en 1996.

In the SWOV-report Costs of Road Safety in the Netherlands, 1993 (Mui-
zelaar a.0., 1995) the costs of road accidents for 1993 were calculated, but
without the Material Damage Only (MDO) accidents.

In the report Financing a sustainably-safe road transport system (Poppe &
Muizelaar, 1996) an estimation of social costs was made, based on the ‘will-
ingness-to-pay’ method, and using data from foreign countries.

The total costs of traffic injuries (the total costs minus the material damage
costs) amounted in 1993 to almost 8 billion guilders.

20



9. International comparisons

International data for a number of the above-mentioned road safety indica-
tors does exist.

The numbers of road deaths in 1980, 1990, and 1994 for the member co-
untries of the European Union (EU) come from the International Road
Traffic and Accident Database (IRTAD) of the OECD.

The mortality figures (deaths per 100,000 population) also come from
IRTAD.

The death rates per vehicle kilometre could not be calculated for most of the
EU member countries because the numbers of kilometres travelled for most
of the means of transport are seldom known. The kilometrages of motorised
traffic is, in the most countries, known. A ‘second best’ solution was
therefore chosen; namely the death rate per motorvehicle kilometre were
calculated. This was done partly because, to a certain degree, itis a
measurement (or indicator) of the risk for the vulnerable road users
(mopedists, cyclists, and pedestrians). Most of the deaths of vulnerable road
users are the result of a collision with bigger, heavier, and faster vehicles.

The death rates per motorvehicle kilometre (deaths per 18% km.) in 1980,
1990, and 1994 for the member countries of the EU are taken from the FER-
SI report: Road safety research and policy in Europe (1996).

The costs of road accident victims (deaths, heavily injured, and lightly
injured), for the EU member states in 1990, are taken from the ETSC report:
Cost of transport accidents and the value of safety (1996).

9.1. Absolute size of the road safety in the EU, 1990-1994

46,479 road deaths occurred in the whole EU in 1994. This was consider-
ably less than in 1980, when 64,199 people were killed. This decrease
occurred in all member countries except Greece. The largest numbers of
road deaths are to be found in Germany, France, and Italy.

Luxemburg

Netherlands
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Deaths (absolute numbers)

Sweden

Total

Table 9.1. International comparisons between the countries of the European
Union: absolute numbers of deaths. Source: SWOV: IRTAD.

9.2. Mortality in the EU, 1980-1994

The numbers of deaths per 100,000 population differs greatly between the
member countries of the EU. In 1994, the mortality was the highest in
Portugal and Greece. Only Sweden and Great Britain have a lower mortality
than the Netherlands. Since 1980, the mortality has fallen in all member
countries except Greece.

Deaths (per 100,000 population)

o T e ]
[T B o]

Belgium 24,31 19.86 L 16.75
| Denmark 1347 1235, 1051
| Germany 1925 1396 1 12.07 |
L T T R —

Finland 11.55 13.05 9.45
[ France ] 2545 1992 156
 Grecee L el wes| 206
ireland | l6ss | 1es| 139
aly ] o35 a4
| Luxemburg S B 1820 0 183

Netherlands T 14.17 | 9.24 | 8.46
Austia H—”Mww"zéggwAm“—’ﬁiqr’__wﬁa;
bortugal 31.54 3221 2659
Spai e w2l s
Sweden o 021 9.05 "T—Mﬁy—éfﬁ

Table 9.2. International comparisons between the countries of the
European Union: deaths per 100,000 population. Source: SWOV: IRTAD.
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9.3. Death rates per motorvehicle kilometres in the EU, 1980-1994

The numbers of motor vehicle kilometres is known for most of the countries
of the EU. For the other countries, the estimates in the FERSI report have
been used.

The death rate varies a lot between the countries. In 1994 it was the highest
in Greece, Portugal, and Spain. Only Great Britain, Sweden, and Finland
had a lower death rate than the Netherlands.

The death rate has fallen considerably since 1980 in all countries. Then also,
the Netherlands belonged to the safest countries in Europe (together with the
above-mentioned countries plus Denmark).

Country Deaths per 10® km

Belgium 4.99 2.81 2.13

Great Britain ' 222 1.28 0.88

Sweden

Total

*For Greece, Luxemburg en Portugal no data is available; these have been estimated.

Table 9.3. Number of deaths per 10° vehicle kilometre for the
EU-member countries. Source: FERSI

9.4. Costs of traffic injuries in the EU, 1990

In the already mentioned ETSC report, an estimate was made, using a uni-
form method for the first time ever, of the costs of all road accident injuries.
For those countries where figures were not available, the numbers were
estimated based on the data of the countries most similar who did have the
data. Therefore the damage through loss of ‘human value’ could also be
taken into account.

The total costs of road accident injuries for the whole EU in 1990 amounted
to more than 90 billion ECU.
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Country ‘ In 10° ECU
 Belgium B 3557
Demarc e
Germany 36562
G
Great Britain 11071
Finland 1246
France _j( 9532
Greece 779
| - S
 feland 402 |
Ttaly 13873
T T ———————————-,
Luxemburg 126
Netherlands 2587
Austria 3864
Portugal 2233
Spain 4336
Sweden 1482
Y]
Total 90834

Table 9.4. Social costs of deaths and injuries in the EU-member
countries, 1990. Source: ETSC.
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