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Medicine in the elderly
a

review

Rosemary Morgan, Debra King

Summary
There are differences between
elderly drivers and younger drivers in that the elderly are more
likely to have cognitive, motor
and sensoriperceptual deficits
affecting their driving performance. The elderly driver is more
likely to have a chronic illness and
to be on medication, that might
adversely affect driving. The elderly driver requires more study
and help either by retraining or
provision of adaptations to vehicles. Fitness to drive is of clinical
importance to doctors in most
specialities and recent studies
would suggest that doctors need
to be more aware of the current
guidelines on driving and be prepared to offer advice.
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Although elderly drivers form only a small percentage of the approximately 25
million licence holders in the UK, the number is likely to increase in future years
as a result of an ageing population. It is estimated that by the year 2000 about a
quarter of the driving population in the UK will be over 55 years of age.' Recent
media interest in road traffic accidents (RTAs) involving elderly patients has led
to increased public concern about the safety of elderly drivers. However, is this
concern justified and are elderly drivers any different from drivers of other ages?
The act of driving is taken for granted but it is a complex task and is dependent
on cognitive, motor and sensoriperceptual functions (box 1). All decline to some
extent with advancing age.2 The elderly driver is more likely to have a physical
illness (either single or multiple) than the younger driver and is also more likely
to be on medication which may have an effect on driving.
It has been found3 that many elderly drivers, as a result of being aware of a
reduction in motor/sensoriperceptual function, tend to drive shorter distances at
slower speeds. In addition they drive less at night and avoid rush hours.4
Although the elderly drive fewer miles than the average driver they have higher
crash rates per mile driven than any other age group with the exception of those
under the age of 24 years.5 Moreover, RTAs are 3.5 times more likely to be fatal
for older drivers.6
Driving is an important means of maintaining freedom and independence for
older people. They are more likely to have disabilities restricting mobility and
access to routine transport, so without their own cars they are limited and their
quality of life is reduced. It is therefore important to protect an individual's right
to drive provided they have the ability to do so. Doctors have an important role to

play

Driving is dependent on the
following
* cognitive function
* motor function
* sensoriperceptual function
Box 1

in

assessing, advising and helping elderly drivers.

Age-related changes affecting driving
COGNITIVE IMPAIRMENT

Cognitive impairment increases with age, is common and may affect over 20% of
people over 85 years of age in the community.7 Many patients with dementia lack
insight and continue to drive.8 Cognitive impairment may result in memory loss,
reduced attention span, difficulties in visual perception and impaired judgement
which may interfere with driving skills.9 Cognitive impairment has been linked
to higher rates of RTAs in elderly individuals.'0
PSYCHOMOTOR SLOWING
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Psychomotor slowing is also a frequent sequel of ageing. The reasons for slowing
are unclear but are probably due to a combination of peripheral and central
processes." Motor strength is important for driving, even for power-assisted
control devices and also appears to deteriorate with age. Although there is loss of
all muscle fibres in the elderly the loss of muscle tissue is greater for fast twitch
fibres than for slow twitch fibres, a likely contributing factor to psychomotor
slowing.'2 There is also a reduction in myosin adenosine triphosphatase activity
and in responsiveness to electrical stimulation which also reduces muscle
strength.'2 A measure of psychomotor function is simple reaction time, ie, the
speed of response to onset of a single stimulus, which is likely to increase with
age." Reductions in musculoskeletal function, including decreases in muscle
strength, flexibility, co-ordination and reductions in reaction time, adversely
influence driving performance.'3

Sensoriperceptual changes

with age

There is a decline in visual acuity with age. Peripheral vision is also affected and
the total horizontal peripheral visual field typically drops from 170 degrees in a
young adult to 140 degrees by the age of 50.'4The majority of sensory input for
the driver comes from visual perception, and much of this is from the periphery.
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Optical changes affecting
the older eye

Box 2

Type of RTAs affecting elderly drivers
RTAs in elderly drivers
compared to younger
drivers
* more likely to involve multiple

vehicles
* more likely to result in more serious

The type of RTA the elderly driver is involved in differs from those in younger
age groups (see box 3). Right of way and traffic sign violations are more common
in older people.5 There is also a higher incidence of RTAs in elderly drivers at
junctions compared to younger drivers.'7 This suggests that some elderly drivers
may have problems with decisions requiring complicated perceptual and
cognitive functions. RTAs involving elderly drivers are more likely to involve
multiple vehicles and result in more serious injuries.6

injury
* more likely to occur at junctions

Box 3

Medical conditions affecting
driving
Conditions affecting the level of
consciousness
* epilepsy
* diabetes mellitus
* cardiogenic syncope
Conditions affecting body control
* stroke
* Parkinson's disease
* visual acuity, visual fields, night
vision
* ophthalmic disease
* degenerative joint disease
* dementia

Medical conditions affecting drivers

Currently in the UK a driver is issued with a Group 1 licence until the age of 70
years and thereafter a three-year licence by completion of a medical questionnaire. Sometimes a medical by an independent medical practitioner is required
by the Driver Vehicle Licensing Authority (DVLA).
The Road Traffic Act'8 states that if a driver has a relevant disability they must
notify the DVLA on being made aware of that disability. It is a doctor's duty to
inform a patient if they have a relevant disability or disease which requires them
to stop driving. Studies in the UK have shown that many doctors are unaware of
the recommendations made by the DVLA for particular medical conditions.'9 20
Moreover recent studies2"-23 have shown that doctors fail to advise drivers with
particular conditions. There has been at least one case in which a doctor who
failed to advise a patient to stop driving and notify the DVLA was held to be
legally liable when the patient was subsequently involved in an RTA. 20 If a
patient refuses to discontinue driving even after a doctor's advice the doctor
should inform the patient that he/she will inform the medical adviser at the
DVLA. The doctor is within his/her rights to breach doctor/patient
confidentiality as he/she has a responsibility to society as well as his/her patient.
A number of chronic illnesses are more prevalent in the elderly. It has been
shown that drivers with epilepsy, heart disease, renal disease and diabetes
mellitus had higher crash rates than the general public.24

Box 4
EPILEPSY

Epilepsy has a high incidence in the elderly. The DVLA currently recommends
that a licence can only be granted provided the patient has been free of an
epileptic attack for one year or that the patient has only had an epileptic attack
whilst asleep in the past three years.'5
DIABETES MELLITUS

Ward et a!P6 found that almost all of the insulin-dependent diabetics recruited
had experienced a hypoglycaemic episode at some time and for 30% of the
patients hypoglycaemia is a major problem. An RTA was attributable to a
hypoglycaemic episode in 13%.
The DVLA recommendations on diabetes and driving include the following:
insulin-dependent diabetics must demonstrate satisfactory control, recognise
hypoglycaemia and meet visual standards. They are granted a 1, 2 or 3 year
licence. Renewal is on confirmation of satisfactory health by a doctor. For
non-insulin dependent diabetics a licence is granted subject to satisfactory
medical enquiries until the age of 70 provided they do not develop relevant
disabilities, (hypoglycaemic episodes and visual disturbances). If managed by
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decreased night visual acuity
decreased visual acuity
decreased resistance to glare
reduction in amplitude of
accommodation - presbyopia
* progressive decline in visual fields
* increased dark-adaptation time
*
*
*
*

It is not surprising that those with poor peripheral vision have RTA rates twice as
high as those with normal peripheral vision.'5
With advancing years difficulty with night-time driving results from several
factors. Resistance to glare declines by 50% every 12 years,"6 due to ageassociated lens protein changes and increased lens density causing increased
scatter of light. The time required to recover from glare also increases with age.
Pupillary miosis and increased lens density also reduce illumination reaching
retinal photoreceptors.
The law states that a licence holder must be able to read in good daylight a
registration mark fixed to a motor vehicle and containing letters and figures 79.4
millimetres high at a distance of 20.5 metres. In practice this corresponds to
between 6/9 and 6/12 on the Snellen chart.
In addition to the ageing changes affecting the eye, some occular diseases
increase in prevalence with age and can result in additional visual impairment.'6
Cataracts, glaucoma, macular degeneration and corneal disease can interfere
with driving safety. Moreover, these disorders have an insidious onset and may
not cause symptoms although they result in visual impairment. Consequently
drivers may not be aware of having a significant visual disability.
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diet alone they do not have to notify the DVLA unless they develop complications.

ARTHRITIS

Arthritis may affect driving
in two ways
* pain producing involuntary

hesitancy
* restriction in range of movement
Box 5

Age-related changes in
pharmacokinetics/
pharmacodynamics
* reduced hepatic circulation
* reduced efficiency of oxidative
metabolism
* reduction in renal function
* increase in the fat-to-lean body
mass ratio
* reduction in serum albumin with
higher concentrations of free
protein-bound drugs
* increased receptor sensitivity for
some drugs

Musculoskeletal problems, especially osteoarthritis, are common in the elderly.
Cervical spine stiffness may add to a reduction in peripheral vision and limit
perception of oncoming traffic. Specific driving tasks most at risk from
osteoarthritis and rheumatoid arthritis are breaking, turning and gripping the
wheel. A hand deformity may be sensitive to pressure and make the patient
unwilling to apply full strength to the steering wheel. Foot pain is important
because lower extremity function for breaking and acceleration is important.
CEREBROVASCULAR DISEASE

In the UK all patients are automatically suspended from driving for one month
following either a transient ischaemic attack or stroke because of the high risk of
recurrence of both cerebrovascular disease as well as ischaemic heart disease.25
The diagnosis of stroke alone is insufficient to determine whether a patient is
competent enough to drive or not. Physical and cognitive impairment need to be
assessed for each individual patient.
In a recent study,' subjects who had been regular drivers prior to their stroke
were referred to three Stroke Units for assessment of their driving ability.
Subjects undertook a road test and were graded into pass or fail groups. All
subjects were then randomised into two groups. The first group was tested using
the stroke drivers screening assessment, a brief screening measure designed for
nurses or therapists to administer. The patient's general practitioner was given
the results of the assessment with a recommendation about fitness to drive.
Patients in the control group were instructed to ask their general practitioners for
advice regarding fitness to drive. For each group, the decision made was
compared with performance on the driving test. The stroke drivers screening
assessment correctly predicted the road performance of 81 % of the patients
whereas the decision made by the general practitioner or the DVLA only
predicted the performance of 56% of the patients. It would appear that the
present system allows a substantial proportion of unsafe drivers to resume
driving and use of the stroke drivers screening assessment would be a cheap and
simple improvement on the present system. However, since even this is not
entirely accurate, road testing is recommended.
PARKINSON'S DISEASE

Provided medical assessment confirms that driving performance is not impaired,
a licence can be issued until the age of 70. The licence may be restricted to 'with
controls to suit the disability'. The DVLA should be informed by the patient.
DEMENTIA

Box 6

Medications used by elderly
patients which may have
adverse effects on driving
*
*
*
*
*

benzodiazepines
antidepressants
opioid analgesics
hypoglycaemics
antihistamines

Box 7

The DVLA guidelines for dementia are not clearcut. If a patient has early
dementia, provided there is 'adequate retention of insight and judgement and
there is no significant disorientation in time and space, driving may be permitted,
although annual medical review is required'.
Medications and driving

Elderly drivers are more likely to be on medication than other drivers. They are
also more likely to be sensitive to the side effects of medications as a result of agerelated changes in pharmacokinetics and pharmacodynamics. The effects of
medications on driving have been assessed by experimental studies of drug
effects on psychomotor function and epidemiological studies of the association
between RTAs and medication use (see box 7). Those drugs suppressing
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CARDIOVASCULAR DISEASE

The risk of a patient driving with a cardiac condition is related to the probability
of an incapacitating event occurring and the time spent whilst driving. Most
studies to date have reported a low incidence of cardiac-related events whilst
driving. Sudden death or loss of consciousness by a driver has accounted for less
than 2% of RTAs involving injury or death.27
The DVLA currently recommends that if angina occurs at the wheel driving
must cease. When symptoms are controlled driving may resume. Following a
myocardial infarction or insertion of a pacemaker, driving should cease for at
least one month. If a patient has heart failure, provided there is satisfactory
control, driving is permitted. If a patient has an arrhythmia likely to distract his
attention, driving should cease.
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Guidelines for assessing the
older driver

Box 8
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* visual screening: evaluate visual
acuity and fields. Refer for
ophthalmological assessment if in
doubt
* cognitive screening: Mini-Mental
State Examination; history from
patient and relative where possible
* musculoskeletal assessment: test
cervical mobility, gait and balance
* assessment of functional status:
Activities of Daily Living scale
* assessment of medications: advise
patient of any sedative side-effects
and reduce where possible. Also
advise on possible interactions with
alcohol.
* driving record, details of any past or
near crashes
* if in doubt refer for formal
assessment at a Driving Centre
* if ethical dilemmas arise, discuss
with the Medical Adviser at the
DVLA

psychomotor function by sedative or other mechanisms are prescribed more
commonly in the elderly.
In the Tenessee Medicaid Cohort Study29 16 262 people aged between 65-84
years were followed up for four years and details on any RTA they were involved
in obtained from police records. Medicaid prescription records gave information
on those taking benzodiazepines. The annual rate of involvement in RTAs with
injury involving drivers not on benzodiazepines was 12/1000 person years. This
rate was 50% higher in benzodiazepine users (p < 0.05). In the same study, users
of tricyclic antidepressants had a more than doubled risk of RTA with injury
(p <0.01). In the DVLA guidelines on fitness to drive it is stated that patients
should be advised about the possible effects of any medication which may affect
fitness to drive.

