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SCIENTIFIC CORRESPONDENCE

Vision impairment and older drivers: who's driving?

J E Keeffe, C F Jin, L M Weih, C A McCarty, H R Taylor

Aim: To establish the association between impaired vision
and drivers’ decisions fo stop driving, voluntarily restrict
driving, and motor vehicle accidents.

Methods: Driving related questions were included in a
population based study that determined the prevalence
and incidence of eye disease. Stratified random cluster
samples based on census collector districts were selected
from the Melbourne Statistical Division. Eligible partici-
pants aged 44 years and over were interviewed and
underwent a comprehensive ophthalmic examination. The
outcomes of inferest were the decision to stop driving, lim-
iting driving in specified conditions, and driving accidents.
The associations between these outcomes and the legally
prescribed visual acuity (<6/12) for a driver’s licence
were investigated.

Results: The mean age of the 2594/3040 (85%) eligible
participants was 62.5 (range 44-101). People with visual
acuity less than 6/12 were no more likely to have an acci-
dent than those with better vision (x* = 0.175, p>0.9).
Older drivers with impaired vision, more so than younger
adults, restrict their driving in visually demanding situations
(p<0.05). Of the current drivers, 2.6% have vision less
than that required to obtain a driver’s licence. The risk of
having an accident increased with distance driven (OR
2.57, CL 1.63, 4.04 for distance >31 000 km) but not
with age.

Conclusion: There was no greater likelihood of self
reported driving accidents for drivers with impaired vision
than those with good vision. While many older drivers with
impaired vision limit their driving in adverse conditions
and some drivers with impaired vision stop driving, there
are a significant number of current drivers with impaired
vision.

n the age group 80 years and over, one in three people have

vision less than the legally required driving standard.' It is

projected that, by the year 2051, there will be at least double
the number of elderly people’ and thereby an increase in the
number of people with impaired vision. This could have
significant road safety implications.

Vision testing, often only visual acuity, is a required proce-
dure to obtain a driver’s licence. There is no agreed standard
within or between countries, however, on the level of visual
acuity required for driving. The first vision standard for
driving involved the reading of the letters or numbers on a
number plate at a specified distance.” From this, licensing
authorities have arbitrarily set a minimum standard to obtain
a full or restricted licence for both visual acuity. In Australia
the visual acuity required for issue or renewal of a driver’s
licence is either 6/12 or 6/18 depending on the state of issue.*
In the United States, visual acuity of 6/12 is the most common
standard but ranges up to 6/21 for an unrestricted licence.’ The
current requirement in the United Kingdom is to be able to
read the equivalent of 3.125” letters from 67 feet which was
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thought to convert to a Snellen acuity of approximately 6/15
but has recently been shown to more closely approximate
6/10.

There is conflicting evidence of the effects of vision impair-
ment on driving. Retrospective studies have investigated the
link between impaired vision (visual acuity 6/12 or 6/15) and
driving accident records.” Only weak links were found
between visual acuity and the likelihood of accidents for those
with lower visual acuity. Reduced visual acuity (categories
including up to <6/15) were found to be not significantly
related to at-fault crashes in cataract patients but reduced
contrast sensitivity did elevate the risk of crash involvement.®

The purpose of this study was to examine the association
between vision impairment as measured by visual acuity and
the decision to restrict or stop driving and motor vehicle acci-
dents in a representative cohort of urban Australians.

METHODS

The Melbourne Visual Impairment Project (VIP) was a popu-
lation based study of Melbourne adults. The detailed method-
ology has been published previously.” Briefly, nine pairs of
census collector districts were randomly selected from the
Melbourne Statistical Division for the baseline study. Eligible
residents were defined as people aged 40 years and older and
who had been resident in their homes for at least 6 months.
From the household census demographic information was
collected from the eligible residents who were then invited to
local examination centres for a standard ophthalmic examina-
tion and completion of an extensive eye health related
questionnaire. The protocol was approved by the human
research and ethics committee of the Royal Victorian Eye and
Ear Hospital.

Letters were sent to all 3271 participants from the baseline
study inviting participation in the 5 year follow up study. The
standard ophthalmic examination included measurement of
presenting (usual or “walking around”) visual acuity (VA)
and, for all those with vision less than 6/6, best corrected VA
was measured after refraction.

Participants were asked if they had ever driven a motor
vehicle and if they were current drivers. Current drivers were
asked about their accident record in the intervening 5 years
since the baseline study. To determine the amount of driving
each year, participants were asked “approximately how many
kilometres do you drive each year?” They were also asked if
they had deliberately avoided driving in a number of different
conditions—at night, in bad weather, during peak hours, in
the city centre, over long distances, or in other situations.
Those who had stopped driving were asked the reason for
doing so as an open ended question with the responses later
grouped and coded according to vision or other reasons such
as other illness or accident.

Vision impairment in this study was defined and visual
acuity <6/12. This is the most common visual acuity criterion
to obtain a driver’s licence and is also the level of impairment
found in population based studies to be related to an increase
in falls and increased social isolation." "

Interview data were entered directly into a Paradox
database with inbuilt consistency checks. All other data were
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Table 1 Relation between accidents and normal and
impaired vision. (x?=0.175, 2 df, p>0.9)

Accidents due to

Accidents not

Visual impaired vision due to impaired No accidents
acuity (%) vision (%) (%)

=6/12  31(1.8) 300 (17) 1394 (81)
<6/12 1(2.1) 7 (15) 38 (83)

entered twice and verified. Statistical analyses were conducted
with sas version 6.0. x* Analyses were used to examine the
relation between categorical variables and driving behaviour.
A p value of less than 0.05 was considered to be statistically
significant. Multivariate logistic regression analysis was used
to investigate the risks of accidents.

RESULTS

Of the 3271 participants in the baseline VIP, 231 (7.1%) had
died leaving 3040 eligible to return. From the remaining eligi-
ble baseline participants 2594 (85%) did participate, 51 (2%)
had moved interstate or overseas, 83 (3%) could not be traced,
and 312 (10%) refused to participate. The time between the
baseline and follow up examinations ranged between 4 and 7
years (mean 4.5 (SD 0.64), median 4 years). The mean age of
the participants was 62.5 years (SD 10.9, range 44-101) and
55% (1421) were female.

Eligible participants and non-participants were compared
for any differences on demographic data available."” The only
differences were that people who were born in Greece or Malta
and non-English speakers were significantly less likely to par-
ticipate. All age groups had participation rates of at least 80%
but in the multivariate model participation rate by age only
just reached statistical significance (p=0.04). Non-
participants could not be questioned to establish their driving
and accident record.

Driving and ophthalmic data were obtained from 2308
(89%) participants. Eighty four per cent (1949/2308) reported
ever having driven and, of those, 1787 (92%) were current
drivers.

In the previous 5 years, 339 (19%) of the current drivers
reported at least one motor vehicle accident. The majority
(86%) had been involved in one accident with 12% having two
accidents and the remaining 2.4% reporting three to five acci-
dents. From the 339 who had accidents 32/339 (9.5%)
reported that the accidents were related to vision. People with
impaired vision (<6/12) were no more likely to have an acci-
dent or to attribute that the accident was the result of
impaired vision (Table 1).
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Figure 1 Reasons given for stopping driving by past drivers
according to their presenting visual acuity. The differences between
the categories of visual acuity are significant, x* = 27.56, 1 df,
p<0.001).
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Table 2 Proportions of drivers with
impaired vision (<6/12) who restrict
their driving in adverse conditions

44-64 years =65 years
Conditions % %
Night 1.8 9.5**
Peak hour 2 11+
City 1.6 12+
Bad weather 0.3 1.3 NS
Restrict distance 4.6 8.7 NS

NS = not significant.
*p>0.05, **p>0.001.

Those who had stopped driving were asked the reasons why.
Eleven per cent (17/160) gave impaired vision as the reason for
having stopped driving, while among the other reasons, 19%
did so because of other illness and 9.4% said that they stopped
because they had had an accident. People with impaired vision
were more likely to give impaired vision as the reason for
stopping driving (Fig 1). The proportion increased as vision
impairment worsened (Mantel-Haenszel x*° = 16.7, 1 df,
p<0.001). The proportion increased from 4.6% giving vision as
the reason if VA was 6/12 or better to 33% with VA <6/12 and
43% with VA <6/18.

Some drivers reported restricting their driving in possible
adverse driving conditions such as at night time, during peak
(rush) hour, in the city area, during bad weather, and limiting
the distance driven. Of those who reported limiting their driv-
ing in these conditions, 57% said that they did so because of
their vision.

Older drivers with impaired vision were significantly more
likely than similarly impaired younger drivers to restrict their
driving at night time, during peak hour, or not driving in the
city area (Table 2). There were no significant differences for
either older or younger adults in restricting driving during bad
weather or restricting the distance travelled.

Of those who were current drivers, 2.6% had vision less
than the legal visual acuity limit. The majority had vision
worse than 6/12 but equal to or better than 6/18. Thirteen per
cent (6/46) had VA <6/18. The main cause of the impaired
vision was refractive error (Table 3).

In this population aged 44 and older, the greatest
proportion (35%) of accidents reported were in the age group
50-69 but the younger age groups drove greater distances each
year than the older drivers (Table 4).

Logistic regression was conducted to determine if age or
distance driven were independently related to accidents.
Owing to the small numbers of people in the older age groups,
the groups 70-79 years and those 80 and older were combined.
There was no significant increase in odds of having an
accident with increasing age (Table 5). As the distance driven
increased so did the odds of having an accident. The odds of
having an accident were almost double if distance driven was
between 21 000 km and 30 000 km, and if the distance was in
excess of 30 000 km the odds were 2.5 times higher than if the
distance driven was less than 10 000 km (Table 5).

Table 3 Causes of vision impairment
(<6/12) in current drivers (n=46)

Cause No (%)
Refractive error 37 (80)
Cataract 3(7)
Retina (including AMD) 2 (4)
Other 4(9)
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Table 4 Analysis of proportion of accidents according fo age groups and distances
driven

<10000 km 11 000- 21 000- % for each
Age group (years) (%) 20 000 km (%) 30000 km (%) >31000 (%) age group
<49 39 23 19 19 18
50-59 39 36 10 15 85|
60-69 52 30 11 6 28
70-79 75 21 4 0 16
>80 100 0 0 0 8
% according to distance 50 29 11 10 100

Table 5 Odds of reporting an accident according to
age (controlling for distance driven) and distance
driven (controlling for age)
Variables Odds ratio Confidence limits
Age (years)
Reference <49 1.00
50-59 0.89 0.62 to 1.26
60-60 0.85 0.59 to0 1.23
>70 1.04 0.69 to 1.57
Annual distance driven (km)
Reference <10 000 1.00
11 000-20 000 1.31 0.99t0 1.73
21 000-30 000 1.82 1.20 10 2.76
>31 000 2.57 1.63 to 4.04
DISCUSSION

Some people with impaired vision either stop driving
voluntarily or when advised to do so while others do not. This
was demonstrated in a survey in Brisbane in 1991 that found
that 8% of people who held drivers’ licences had less than the
vision required to do so.” A similar survey in the United King-
dom found that 14% of drivers had vision below the required
limit and that more than half had ignored the advice to stop
driving." This Victorian study confirmed that there are people
who report that they are current drivers with vision lower
than that legally required. The figures for Melbourne could be
lower than in other cities and especially in rural areas as Mel-
bourne is relatively well served with public transport, thus
offering the choice of not driving to older people.

While we found a small proportion (2.6%) of people with
impaired vision are current drivers, the numbers become sig-
nificant when applied to a town or city. For example, in a city
with a population 135 000 people of whom 55 000 (40%) are
aged 45 and over, there could be approximately 1430 drivers
on the roads with vision lower than the visual acuity criterion
for driving.

Older drivers generally drove shorter annual distances and
limited their driving in demanding or adverse conditions. This
was especially so of older drivers with impaired vision. These
Australian drivers avoided potentially challenging situations
as did older drivers in the United States.” Another Australian
population based study of older people found similar reasons
for stopping driving; in order of importance they were loss of
confidence, medical conditions, failing eyesight, no need to
continue driving, an accident, or loss of licence.'® In addition to
identifying factors, Marottoli and colleagues found that it was
the combination of factors and that the more factors present,
the higher the percentage who stopped driving."”

It was the distance driven—that is, exposure on the road, that
was independently related to an increased risk of accidents.
When controlling for distance driven, older drivers were not
more likely to report being involved in road accidents than
younger adults. These results are at odds with other studies
that have found older drivers to be overinvolved in collisions."
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One of the possible reasons for differences found in the risk
factors for vehicle accidents and the relation between vision
(visual acuity in particular) and accidents is in the methodolo-
gies used. Driving behaviour can be observed either on the road
with simulated vision impairment” or in driving simulators
with people who are vision impaired.” While driving behaviour
can be observed that might put a driver at risk and “crashes”
occur in the simulator, these findings do not necessarily prove
the link between impaired vision and driving accidents. In
other studies, patients are recruited from clinics and the vision
characteristics of those who are involved in crashes are
compared with those that have not been so involved.®

The use of a retrospective case-control study inside a popu-
lation based study on causes and prevalence of vision provided
the opportunity to examine the relative risks of driving
accidents, the association of impaired vision and driving, and
reasons for stopping driving. Population based studies have
relatively few people who have significant vision impairment
but allow generalisations to be made to the whole of the
population represented. Conversely, clinic based studies can
recruit large numbers of people who are vision impaired to
investigate details related to their driving behaviour and
vision.

One of the limitations of this study was that it relied on self
report of accidents that has previously been found to have a
moderate level of agreement with state recorded crashes."

Almost 20% of the participants in the VIP had at least one
motor vehicle accident in the 5 year period between the base-
line and follow up study. In this case-controlled study compar-
ing those with impaired vision with a matched cohort without
impaired vision, no relation was found between road accidents
and drivers with impaired vision as defined by visual acuity less
than 6/12. Given the importance of vision for driving, there
must be a cut-off point in vision at which drivers are more
likely to have accidents. The evidence from this study does not
support the criterion of visual acuity of less than 6/12 as the
critical limit. The fact that impaired vision affects driving
performance has been demonstrated.” " What those studies
and the VIP were not able to determine is what level of visual
acuity is required for safe driving (avoidance of crashes).

People with impaired vision might be reluctant to seek an
eye examination if they fear that the result of the examination
could be the recommendation of the loss of their driver’s
licence. Rather, people who suspect that they have impaired
vision should be encouraged to seek an eye examination as the
most common causes of impaired vision in Australians* are
cither correctable or treatable. Undercorrected refractive error
is responsible for about half (53%) of the impaired “walking or
driving around” vision of Australians. Most with visual acuity
less than 6/12 can have vision corrected to better than 6/12
with glasses or other corrective techniques.”

The majority of participants with vision less than that
required to hold a driver’s licence was in the category of less
than 6/12 but equal to or better than 6/18 and was caused by
refractive error. The definition of refractive error in the VIP
was a refractive error that could be corrected by one line of
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visual acuity or more. Thus, most of those ineligible on vision
grounds need not be if they had an eye examination and pre-
scription of appropriate spectacles. This is a message that
needs to be promoted to improve the eye health of Australians.

Cataract was also a cause of impaired vision among current
drivers. This need not be so as cataract surgery is successful in
restoring visual acuity to better than 6/12 in almost all cases.”

Those with vision loss caused by age related macular
degeneration (AMD) need to be monitored with regard to
driving. In most cases there is no treatment that can reverse
the vision loss or retain vision and in almost all cases vision
will deteriorate.

CONCLUSION

The inability to see clearly and detect objects has obvious con-
sequences for driving. There is still no convincing evidence of
the exact level of visual acuity at which driving becomes
unsafe—that is, is related to an increased risk of accidents.
Research is needed to determine the level of visual acuity at
which drivers are no longer safe. Our study has shown that
less than 6/12 might not be the critical level of visual acuity
that is related to road crashes. Some other, presumably lower,
visual acuity level might be the criterion used to determine the
eligibility to obtain a driver’s licence.

This study has demonstrated that there are many Austral-
ians driving with vision lower than that required by law. Most
of those drivers could have vision improved or restored so that
they could meet the required standard.
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