RESEARCH
Drivers’ risk profile indicates the need for a graduated driving
licence in South Africa
L C Chokotho, R Matzopoulos, J E Myers

Background. Current driver mortality estimates do not consider the
great differences in exposure across the population, giving a false
impression that driver deaths are lowest in the youngest age group.
Interventions to reduce risk among the younger age group include
graduated driver licensing (GDL) – a three-phase licensing system
for novice drivers consisting of a learner’s permit, a provisional
license, and a full license.
Objectives. We calculated driver fatality rates per 10 000 registered
drivers in each age group and assessed the need for stricter licensing
conditions for novice and younger drivers.
Methods. Age-specific driver mortality rates were calculated
using Western Cape Province 2008 mortuary data. The total
number of licensed drivers in each age group served as the
denominator. Incidence rate ratios were calculated using the age
group of 65 - 79 years as the reference. Chi-square test of trend

Road traffic injuries (RTIs) cause the death of more people aged 5 - 29
years than does HIV/AIDS.1 The World Health Organization predicts
that, by 2030, RTIs will rise from the 9th (in 2004) to the 5th leading
cause of death, while HIV/AIDS will drop from the 6th to the 10th
ranking.2
In South Africa, injuries including RTIs are one constituent of
the quadruple burden of disease, together with diseases related
to poverty, chronic lifestyle diseases and HIV/AIDS.3 RTIs were
ranked 9th among the leading causes of death in 2000, but the 5th
leading cause of premature mortality and 4th leading contributor
to the burden of disease as measured in disability adjusted life years
(DALYs).4 The burden in Western Cape Province was 40% higher
than the national figure.4
Drivers accounted for 29% of fatalities nationally, and 31% in the
Western Cape Province.5 There have recently been calls in South
Africa to introduce stricter licensing conditions for younger drivers
in the form of graduated driver licensing (GDL),8,9 which is a threephase licensing system for novice drivers consisting of a learner’s
permit, a provisional license, and a full license.6 Although the exact
requirements and the minimum holding periods for each level of
GDL vary among countries, one common feature of the learner’s
permit phase is that learner drivers only drive under supervision of a
fully licensed driver.7,10,11
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on incidence rate ratios for the age groups was done. Statistical
significance was set as p<0.05.
Results. There were 339 driver deaths; mean age was 39.4±13.8
years, and males accounted for 80% of the deaths. Age-specific
driver mortality rates were highest in the youngest age group (15 19 years). There was a significant progressive decrease (except for
the age group 45 - 49 years) in the risk of death from road traffic
injuries with increasing age compared with the age group ≥65 years
(chi2 for trend p<0.0001).
Conclusion. This study showed a relationship between driver’s
mortality risk and younger age, and underscores the need for
introduction of a GDL programme in South Africa.
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Other restrictions that might be directed at learner drivers include
a zero blood alcohol content limit, restrictions on night-time driving,
limiting the number of passengers, and requiring compulsory use of
seat belts for all vehicle occupants.7,10,11 The provisional license phase
allows unsupervised driving but also with restrictions for a specified
period of time, and a full license is then only granted after successful
completion of the prior phases.
Current estimates of RTI risk in South Africa are expressed as
injuries or deaths per 10 000 motor vehicles or per 100 000 population
for specific time periods.5 Young drivers are considered to constitute
a particularly high-risk group,6,7 but the true nature of the risk
is not usually appreciated because of the use of an inappropriate
denominator. Fatality or injury estimates expressed as counts tend to
under-represent the risk associated with young drivers, who comprise
a relatively small proportion of the total driving population. To portray
fatality risks more accurately, we calculated age-specific driver fatality
rates per 10 000 registered drivers, and assessed whether stricter
licensing conditions for novice and younger drivers are needed.

Methods

RTI mortality data in Western Cape Province for 2008 were extracted
from the database of the Department of Health’s Forensic Pathology
Service. This provided data from the 18 provincial mortuaries that
collect information on all injury-caused deaths including those that
are road traffic related. South Africa’s strict medico-legal legislation
requires that all non-natural deaths should be examined by a district
surgeon, forensic pathologist or medical practitioner,12 and hence it
was assumed that mortuaries can provide full coverage of all nonnatural deaths in the province.
Age-specific driver mortality rates were calculated using the total
number of licensed drivers in each age group in Western Cape Province
obtained from the electronic National Traffic Information System as
denominators.13 The data were categorised by 5-year intervals to the
age of 64 years, with an additional category for drivers ≥65 years old.
Descriptive analysis of demographic characteristics and calculation
of incidence rate ratios were done using STATA version 10.0.14 Rate
ratios used the age group 65 - 79 years as the reference category,
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and incidence rate ratios in each age group were compared with the
reference category. Comparison of incidence rate ratios between
adjacent age groups was also done. A chi-square test of trend
on incidence rate ratios for the age groups was done. Statistical
significance was set as p<0.05.
Ethics approval to conduct the study was obtained from the
University of Cape Town’s Ethics Committee (HREC REF:295/2010)
and approved by the Western Cape Department of Health’s Provincial
Health Research Committee.

Results

There were 339 driver deaths in 2008 with a mean age of 39.4±13.8
years, with males accounting for 80% of the deaths. Calculation
of age-specific mortality rates among motor vehicle drivers using
the total number of licensed drivers in each age group as the
denominator demonstrated the considerably higher rates among
younger drivers (Fig. 1).
Fig. 1 provides a clearer representation of increased fatality risk
among young drivers than the counts data in Fig. 2, which shows the
least number of driver fatalities in the youngest age group.

Fig. 1. Age-specific driver fatality rate per 10 000 registered drivers.

Fig. 2. Driver fatalities by age.

750

Table 1 shows that there is an overall progressive decrease (except
for the age group 45 - 49 years) in the relative risk of death from a
RTI with increasing age compared with the age group ≥65 years. This
trend was statistically significant (chi2 for trend p<0.0001).
Only incidence rate ratios between adjacent age groups 45 - 49 and
50 - 54 years were significantly different (p=0.002). Comparison of
incidence rate ratios between the other adjacent age groups did not
reach statistical significance.

Discussion

This study has found definite decreasing age-specific mortality rates
and risks of death with increasing age among drivers. The graduated
driving license (GDL) is an intervention that has been implemented
in some countries to reduce crash rates and resulting higher mortality
rates in the younger age group. The increased crash rates among
young drivers have been attributed to a combination of several factors
including immaturity, inexperience in recognising risky situations,
and risk-taking behaviour.7 The GDL therefore aims to reduce
fatalities by increasing the opportunity for young, inexperienced
drivers to obtain more supervised driving experience and limit
their exposure to risky driving
situations.10 The significant
decreasing trend in risk of death
among drivers with increasing
age found in this study is
striking, which clearly indicates
the need for an intervention
such as a GDL programme
that targets the younger age
groups in South Africa to
offset the trend. The specific
requirements and restrictions
at each level of GDL must be
agreed upon, depending on
the risk factor profile of traffic
deaths and availability of
resources in South Africa. Since
inexperience and immaturity of
novice drivers also expose other
road users (e.g. passengers and
pedestrians) to increased risk of
traffic-related injuries, reducing
crash risk among younger
drivers as a result of a GDL
programme will also reduce
crash risk for other road users.
Many GDL programmes in the
USA and other countries have
demonstrated their efficacy in
reducing youngest drivers’ risk
of death by 20 - 40% regardless
of their specific details.7 The
benefits of GDL are clear as
some evaluations have found
reduced crash rates among
novice drivers of all ages
– not only teenagers – and
also that drivers who began
driving under a GDL system
have lower crash rates in later
years than similar-age nonGDL drivers.15
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Table 1. Relative risk of death using age group ≥65 years as the reference group
Incidence rate ratio

Confidence interval

p-value*

15 - 19

7.0

2.9 - 16.8

<0.0001†

20 - 24

5.7

3.1 - 10.4

<0.0001†

25 - 29

3.8

2.1 - 7.0

<0.0001†

30 - 34

3.0

1.6 - 5.5

0.0003†

35 - 39

2.7

1.4 - 4.9

0.0014†

40 - 44

2.0

1.0 - 3.8

0.04†

45 - 49

3.0

1.6 - 5.6

0.0002†

50 - 54

1.3

0.6 - 2.7

0.49

55 - 59

1.0

0.4 - 2.2

0.99

60 - 64

1.3

0.6 - 2.8

0.51

Age group (years)

≥65

Reference

*Statistical testing done on comparison of rate ratio for each age category with the reference category.
†
Statistically significant.

Denominators used to calculate commonly used road traffic
accident indicators such as injuries or deaths per 10 000 motor
vehicles or per 100 000 population for specific time periods, are
considered as reasonable measures of the population exposed to the
risk of death from a traffic accident during the same time period
in which injuries or deaths in the numerator occurred.16 However,
these are crude measures because of the vast differences in exposure
across the population. For instance, the denominator for deaths per
100 000 population includes other people who are not on the roads;
and not all inhabitants are exposed throughout the year.16 Therefore
it is necessary to account for this in the denominator – but this is
difficult to measure. Similarly, age-specific driver mortality ‘rates’
calculated by using the total population in a specific age group as
the denominator do not provide an accurate risk profile because not
all people in that particular age group are drivers, and therefore do
not have the same exposure as those in the numerator. Drivers in the
younger age groups also comprise a relatively small proportion of
the total population in their specific age group. These factors result
in an inflated denominator and an apparent low risk of death from
RTIs. The importance of using an appropriate denominator when
assessing risk was portrayed in this study in that when the actual
number of drivers at risk was used as a denominator in calculating
the age-specific mortality rate estimates, the higher risk in younger
age groups became apparent. This is in contrast to Fig. 2, where
counts were used as estimates of deaths in each group, and shows how
misleading simple count data can be.
Driver fatality data are usually presented without considering the
underlying population at risk, giving a wrong impression that driver
deaths are lowest in the younger age group.17,18 The study has therefore
highlighted the importance of using a proper epidemiological
approach that compares like with like where the actual population at
risk constitutes the denominator, in calculating age-specific mortality
rates and risk ratios. This approach should be used throughout where
possible in analysing traffic fatality statistics pertaining to motor car
and truck or motorcycle drivers.
A limitation of this study is that the results did not take into
account the influence of other risk factors associated with increased
risk of death among drivers such as high blood alcohol concentration
or use of seat belts, as such data were not routinely available. Lack
of data is a major shortcoming of official road traffic surveillance
systems in South Africa, and there is an urgent need to improve
these.19 Another limitation is that we used age as a proxy for driving
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experience. Therefore, even though our choice of the denominator
was more revealing of the increased risk of death among younger
drivers than older ones, the results could be improved further by
stratifying according to actual years of driving experience, and
looking at other measures of exposure such as kilometres travelled.
In the absence of reliable data for unlicensed drivers, we have also
assumed that the age profile of unlicensed drivers is similar to
licensed drivers and that the association between driving experience
and crash risk would be consistent for licensed and unlicensed
drivers. Notwithstanding these limitations, this study has provided a
fruitful description of driver’s mortality risk by age and has shown the
need for introduction of a GDL programme in South Africa to reduce
the risk of death among younger drivers.
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