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The role of driver demerit points and age in the
prediction of motor vehicle collisions
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Cipmn, M. L. and Morgan, P. (1975). British Journal ofPreventive and Social Medicine,
29, 190-195. The role of driver demerit points and age in the prediction ofmotor vehicle collisions.
The records of drivers, selected from the file of licensed drivers in Ontario, were reviewed
to study the relationship between demerit points, other driver characteristics, and the
frequency or risk of future collisions and traffic convictions. A stratified sample of 500-600
drivers from each of five levels of demerit points was selected. Low-point drivers differed
significantly from high-point drivers in age, sex, and class of licence; estimates of risk of
collision or conviction in each demerit point group had to take account of these differences.
Discriminant analysis was used to identify drivers likely to be involved in collisions or to be
given traffic convictions, and to identify accidents involving injury or fatality. Of the traits
considered (demerit points, age, sex, class of licence, history of previous accidents), demerit
points represented the only variable of importance in predicting future collision involvement.
Since it is the only one of these variables which can be altered by driver behaviour it offers an
opportunity to prevent accidents.

Once they have passed the driving test, few drivers
have their driving skills assessed except by the
subjective opinions of fellow motorists and through
receiving traffic tickets. The latter may lead to
disciplinary action in the form of fines and, for
multiple offences, to suspension of driving privileges.
In order to administer such suspensions in a fair
and systematic way, systems of demerit points have
been developed in many parts of North America and
in some countries in Europe. Points are assigned to
each driver based on the number and type of con-
victions for traffic offences he has recently committed.
In Ontario, for example, each of 26 traffic violations
has been assigned a number of points depending on
the presumed severity of the offence. Values range
from seven points for 'failure to remain at the scene
of an accident' to two points for 'unnecessarily slow
driving'. Drivers who accumulate 15 or more
points in a two year period lose their licences for
periods of one to six months.

Several studies have shown that traffic offences
indicate one's risk of collision. Brezina (1969)
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found an association between convictions for
speeding and subsequent accident occurrence in
Ontario. He also reported that characteristics such
as age, sex, and size of urban settlement influenced
both accident and violation frequencies but did not
include these variables when relating accidents to
the type of offence. The association between offences
and accidents may thus be explained by these
common factors. Drivers involved in pedestrian
fatalities and single car crashes have been found to
have substantially more previous traffic offences
than control groups (Baker, Robertson, and O'Neill,
1974; and Schmidt et al., 1972).
There are several reasons why traffic convictions

should not be good predictors of subsequent
collision. First, the actions of the driver leading up
to a collision or a conviction may be quite different.
One study which tested reaction time and other
behaviour in drivers demonstrated that those who
had had many convictions but had never had an
accident performed significantly better than drivers
who had a record of at least one collision but no
convictions (Fergenson, 1971). Secondly, it is often
difficult to identify the violation which 'caused' a

190

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jech.bm
j.com

/
B

r J P
rev S

oc M
ed: first published as 10.1136/jech.29.3.190 on 1 S

eptem
ber 1975. D

ow
nloaded from

 

http://jech.bmj.com/


The role of driver demerit points and age in the prediction ofmotor vehicle collisions

specific accident (Zylman, 1972). Thirdly, the
accumulation of convictions and the occurrence of
collisions are not necessarily related to the same
exposure factors. For example, the intensity of
police surveillance in the neighbourhood affects the
driver's frequency of conviction but may have little
influence on his risk of collision.
The occurrence of traffic convictions is thus

subject to many factors which should weaken its
ability to predict subsequent traffic accidents.
Nevertheless it is often assumed that frequent
traffic convictions, as measured by an accumulation
of demerit points, indicate poor driving ability and
that bad drivers have more collisions. We wish to
examine these assumptions in the light of other
factors which are associated with both risk of
accident and frequency of traffic violations: age,
sex, class of licence, and history of previous collision
involvement.

METHODS
We obtained information from the records of

2650 unidentified licensed drivers from the Ministry
of Transportation and Communication in Ontario.
Beginning in July 1966, a computer file of driver
records was established; drivers were entered in
the file either when they renewed their licence for the
next three years, when a new licence was granted,
or if the driver was involved in an accident or
traffic offence. Each driver had a record covering an
average of 2 5 years before July 1970 and a further
2 5 years from July 1970 to December 1972.

Drivers were selected for our study according to
the number of demerit points outstanding on 1 July
1970. As shown in Table I, there were 3 5 million
drivers in Ontario in 1970; 85% had two or fewer
demerit points; only 0 * 3% had 12 or more points. In
order to have an adequate number of drivers with
large numbers of points we used a stratified sample,
choosing 500 to 600 drivers from each of five levels

TABLE I
DISTRIBUTION OF DRIVERS BY DEMERIT POINTS

1 JULY 1970

Demerit Points Percent of all Drivers* Size of Sample

0-2 85-3 591

3-5 111 531

6-8 2-7 511
9-11 0*6 486

12+ 0 3 531
2650

Total drivers = 3 5 million

of demerit points by systematic sampling. One in
5000 drivers in the 0-2 point stratum up to one
in 17 drivers in the 12 or more points stratum were
selected in this way for a total of 2650 drivers.
The number of drivers chosen in each stratum was

sufficient to describe most variables adequately. One
notable exception was the variable sex: women were
very infrequent in the high-point strata, and some
analyses were confined to male drivers only. We
examined the age, sex, and class of licence of the
drivers in each stratum and calculated the risk of
collision or traffic convictions in the period July
1970 to December 1972 for each level of demerit
points. Because substantial differences in age, sex,
and class of licence existed between drivers in each
stratum, these factors were accounted for by the use
of specific or standardized rates.
We identified those drivers who, from their

demerit points, age, sex, and other traits, appeared
likely to be involved in collisions or further traffic
violations by calculating a discriminant function
based on these data. Three different classifications
were attempted:
I. drivers with one or more convictions and

drivers with no convictions after 1 July 1970;
2. drivers with one or more collisions and drivers

with no collisions after 1 July 1970;
3. for each collision, collisions resulting in personal

injury or death and those resulting only in
property damage.

The variables studied for their ability to dis-
criminate between these groups were those used in
the earlier calculations (age, sex, class of licence;
and demerit points) and one additional variable,
history of a collision occurring before 1 July 1970.
The calculations for discriminant analysis were
carried out with the help of the BMD Biomedical
Computer Program BMD07M (Dixon, 1973). This
program is a stepwise procedure: the variable
with the greatest power to discriminate is used
first in the analysis, followed by each variable which
can contribute the most additional discrimination.
The proportion ofcorrect classifications, as 'collision-
free' or 'conviction-free' for example, was then
calculated as a measure of discriminatory power.

RESULTS
The average number of convictions and collisions,

and the risk of involvement in at least one collision
increased fairly steadily as demerit points increased
(Table II). The mean number of convictions rose
from 0 53 in the lowest stratum to 2 73 in the
highest. Similarly the mean number of collisions
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TABLE II
EXPERIENCE OF DRIVERS AFTER 1 JULY 1970

Demerit Mean No. Mean No. Drivers with One
Points of Convictions of Collisions or More Collisions
(lY.)

0-2 0-53 0 154 14-2

3-5 1 03 0 305 25*2

6-8 1*41 0-384 27-8

9-11 2-36 0 586 42-4

12+ 2-73 0-642 43-7

in the highest stratum was more than four times the
mean number in the lowest point group. The pro-
portion of drivers with at least one collision in the
24-year period tripled between the lowest and highest
strata. These differences seem striking; however the
drivers in each stratum differed substantially in
traits known to be related to risk of accidents
(Brezina, 1969). As demonstrated in Table III,
drivers in the high-point strata were younger, more
often male, and more likely to have a chauffeur's
licence compared with drivers in the low-point
strata. The value of points as an indicator of accident
or conviction risk will be evident only when the
confounding effects of these factors have been
taken into account.
The collision risks for male drivers in each

stratum, standardized for differences in age dis-
tribution, are shown in Table IV. The increasing
risk with increasing demerit points is weaker after
age adjustments have been made, but the risk for
drivers with nine or more points remains more than
double that of drivers in the 0-2 point group. Also
shown in Table IV are the age-standardized rates of
collision for male drivers by class of licence.
Standardization was required as there were sub-
stantial differences in the age and sex distribution of
drivers who had an operator's or chauffeur's licence;
the latter is required if the driver receives payment

TABLE IV
COLLISION RISKS BY CLASS OF LICENCE
MALE DRIVERS, AGE-STANDARDIZED

Demerit Class of Licence
Point

Stratum Operator Chauffeur Total
% 0% %

0-2 17 0 20 5 19-0

3-5 26-7 35 4 31 2

6-8 24-9 30 5 28-7

9-11 41 1 42-2 42-0

12+ 37 6 44-4 43 9

for driving. Young men (under 25 years) are more
likely to possess a chauffeur's licence than older men
or women of any age. In each demerit point stratum
drivers with a chauffeur's licence have a higher risk
of collision than drivers with an operator's licence,
even after the rates have been standardized for age.
In some strata, notably the 3-5 point group, the
difference in risk is substantial.
Age standardization removes the effects of

differences in age ftom comparisons of other
variables; to study the effects of age explicitly we
examined both the frequency of conviction for
traffic offences and the risk of collision in male
drivers by age and demerit point group. The
results are illustrated in Figs 1 and 2. The
data in Fig. 1 indicate that age and demerit
points influence the frequency of conviction inde-
pendently. Among drivers with a given level of
points in July 1970, younger drivers accumulated
more convictions in the following 2+ years than
did older drivers. In each age group, drivers with
more points in July 1970 tended to acquire more
convictions subsequently.
For collisions (Fig. 2) the relationships are

different from those for traffic convictions. Drivers
with 0-2 points had approximately the same risk

TABLE III
DRIVERS IN EACH DEMERIT POINT STRATUM
AGE, SEX, AND CLASS OF LICENCE, JULY 1970

Age Quartiles (years) Sex
._______________________ (Percentage of Class of Licence

Stratum 25% 50% 75% Men) (Percentage with Chauffeur's Licence)
0-2 23-8 34-6 46-7 58-7 33-2

3-5 256 34-7 45 9 83-8 52 0

6-8 23-1 28-4 39-5 93.7 60 7

9-11 22-6 26-0 33-7 96-9 70-8

12+ 216 24-5 29-7 98 9 74-4
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FIG. 1. Traffic convictions (men).
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FIG. 2. Collision risk (men).

of collision (16-21 %) in each age group; 4

with nine or more points had much higher ri
collision (38-48 %) but again showed little difl
with age. The collision risks by each age grou
not statistically significant in these point
although the drop in risk of collision for
drivers (56+ years) was consistent for each sti
However, collision risk varied considerabl]
the age of the driver in intermediate point g
Drivers who were under 25 years of age and wl
3-5 points experienced a collision rate as I

any other group, and much higher than older
drivers in the same point group. Among drivers
with 6-8 points those aged under 25 years exhibited
a similarly high rate of collisions compared with
older drivers in that stratum. These differences in
risk with age are each statistically significant at the
5% level.
These data concern only the men in the study;

\ the rates for women demonstrated a similar pattern

12 + although the scarcity of women with more than
six points made the data for these strata unreliable.
In each age and demerit point group the rates of
conviction and collision were much lower for women

6-8 than for men.
3- 5

The results of discriminant analysis in attempting
3 to classify drivers into a 'conviction' and a 'no
0-2 conviction' group are shown in Table V. In the

2j-year study period, 58 5% of the drivers accumu-
lated at least one traffic conviction. If drivers had

5b+ been classified by a random method, one would
expect to see approximately 58-5% of the drivers
in the 'conviction' group and approximately 41 5%
of the drivers in the 'no conviction' group correctly
classified. When the drivers' demerit points were
used, the proportion of drivers correctly classified
rose to 77 1 % of the 'conviction' group and 56 3%
of the 'no conviction' group. Demerit points enter-

12+ ed computations first because they appeared to have
the greatest discriminating power; in fact, the addi-

9-'i tion of the remaining variablesimproved very slightly
the proportion correctly identified in both groups.
As shown in Table V, the proportion in the 'con-
viction' group classified correctly dropped by 2-4

6-s percentage points.
% In a similar fashion we studied the ability of
*A these variables to classify drivers into those involved

and not involved in any collisions during the study
period. Results are presented in Table VI. Altogether
30-1% of drivers were actually involved in a

56+ collision, so that any random division of drivers
into two groups should result in 30% of drivers
correctly classified in the 'collision' group and 70%

drivers TABLE V

isks of DRIVERS CORRECTLY IDENTIFIED IN

Ference CONVICTION AND NO-CONVICTION GROUPS
p were
strata,
older

ratum.
y with
xoups.
ho had
uigh as

Percentage Correct

Discriminator Conviction No-conviction
Variables Group Group

None (chance
allocation) . 58-5 41-5

Demerit points only 77-1 56* 3

All variables .. 74-7 61*9

3-0

0
t 2-5
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TABLE VI
DRIVERS CORRECTLY IDENTIFIED IN

COLLISION AND NO-COLLISION GROUPS

Percentage Correct

Discriminator Collision No-collision
Variables Group Group

None (chance
allocation) 30 1 69*9

Demeritpoints only 41*5 78 9

All variables 42-6 81-2

of drivers correctly classified in the 'no collision'
group. The use of demerit points as a discriminating
variable improves the percentage of correct class-
ifications to 41*5% and 78 9 % respectively; the
addition of the remaining variables considered in
the analysis raised the percentages to 42 6% in the
'collision' group and to 81-2% in the 'no-collision'
group.
A total of 1105 collisions occurred to the drivers

in the study. These collisions were classified as
property damage only (65 5%), or personal injury
or fatality (34 5%). Discriminant analysis was of
little or no value in classifying each collision as one
with property damage only or involving personal
injury and fatality. The results are given in Table
VII. Classification of these collisions was very
slightly improved over purely random allocation to
37-2% using the entire array of discriminator
variables. Demerit points entered as a discriminator
only after class of licence and age of driver.

TABLE VII
COLLISIONS CORRECTLY IDENTIFIED BY OUTCOME

Percentage Correct

Discriminator Personal Injury Property Damage
Variables or Fatality only

None (chance
allocation) 34-6 65*4

All variables 37-2 67-8

DISCUSSION
Demerit points are a measure of vulnerability to

both collisions and traffic convictions in the future;
this characteristic of drivers appears to be more
sensitive than traits traditionally used to predict
risk of accident such as age, sex, class of licence,
and history of previous collisions. This is so whether
one tries to measure the risk of involvement directly
through the calculation of rates or to discriminate
between drivers involved in and drivers free of
collisions or traffic convictions.

There was no attempt at this stage to study the
role of specific types of violation and their relation-
ship to later behaviour. Many specific violations
occurred too rarely to give reliable evidence of any
association if considered alone. The demerit point
score may comprise a few violations with many
points (for example, careless driving, travelling
more than 30 mph above posted limit) or many
violations with few points (for example, unnecessarily
slow driving, improper right turn). More than half
of the violations among the records in the study
were for speeding; an earlier study (Brezina, 1969)
found that speeding offences were more closely
associated with subsequent collisions than other
violations he considered.

There is undoubtedly substantial variation in the
exposure of drivers in this study to the risk of
collision or conviction: this is a variable which it
was impossible to measure from the data available
to us. Differences in the number of kilometres
driven and the type of driving may explain a large
part of the differences between men and women,
and some of the differences between operator and
chauffeur licences. 'Chauffeurs' may have a much
more variable exposure than 'operators', since the
former class includes all those who drive for a living
(whether long-distance lorry drivers or drivers of
taxis and delivery vans) as well as many who drive
only for personal use.

It is possible that the greater risk of demerit
points, collisions, and convictions in younger
drivers is due simply to greater exposure. However,
Campbell (1972) conducted a survey of young
drivers (16-25 years) in British Columbia who had
had an accident and contrasted them with drivers
of the same sex but who were 26 years older, and
found that the young men drove slightly less than
their older controls. Furthermore, he found that
the frequency of traffic conviction per person per
kilometre was substantially higher for young male
drivers aged 20-25 years, but slightly lower for
those aged 16-19 years when compared with their
older controls.
The inconsistency of the association between

age and the risk of collision involvement was
unexpected. Collision rates for men showed little
change with age in most demerit point strata; the
exceptions were drivers with 3-5 points and 6-8
points. It may be that driver control programmes-
involving interviews, retraining, and retesting of
drivers with poor records-begin too late to be
effective among young drivers. Although a warning
letter is sent to each driver attaining six points, no
attempt is made to alter driving behaviour until
nine points have been assigned. In this stratum,
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the collision rate for drivers of all ages is at least
double that for drivers with no points. Among
drivers under 25 years, we have evidence that
collision risk is substantially higher when only
3-5 points are earned, and intervention programmes
might be more effective if they were begun at lower
point levels for these drivers.
Demerit points are one variable the driver can

control; he cannot alter his sex, exaggerate his age,
or erase the occurrence of earlier accidents. For
younger male drivers especially, this concept of
control is important. A young man who is able to
avoid demerit points and remain in the lowest
point stratum appears able to avoid future collisions
as successfully as older drivers in that stratum.
This information may prove to be a valuable
incentive, especially if it is reflected in the insurance
rates he must pay. The fact that men under 25 years
old had a higher frequency of traffic conviction,
and hence were less likely to remain free of demerit
points, suggests that such an incentive is badly
needed.
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