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Abstract

Driving is a complex process that places considerable demands on cognitive and physical functions. Many
complications of diabetes can potentially impair driving performance, including those affecting vision, cognition
and peripheral neural function. Hypoglycemia is a common side-effect of insulin and sulfonylurea therapy, impairing
many cognitive domains necessary for safe driving performance. Driving simulator studies have demonstrated how
driving performance deteriorates during hypoglycemia. Driving behavior that may predispose to hypoglycemia
while driving is examined. Studies examining the risk of road traffic accidents in people with insulin-treated diabetes
have produced conflicting results, but the potential risk of hypoglycemia-related road traffic accidents has led to
many countries imposing restrictions on the type and duration of driving licenses that can be issued to drivers with
diabetes. Guidance that promotes safe driving practice has been provided for drivers with insulin-treated diabetes,
which is the group principally addressed in this review.
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Introduction
Background
Driving has important business and recreational roles for
transport in most countries, allowing people to travel to
and from work, pursue their employment, and undertake
multiple social and domestic activities. Most people regard
driving to be a fundamental part of daily life; especially
those with limited access to public transport [1]. Safe driv-
ing requires complex psychomotor skills, rapid information
processing, vigilance and sound judgment [2]. Driving is
classified as a light physical activity [3] but has considerable
metabolic demands as has been demonstrated by driving
simulator studies, which have shown high glucose con-
sumption (predominantly cerebral) while driving [4].
Many of the microvascular and macrovascular complica-

tions of diabetes as well as some associated conditions (e.g.,
sleep apnea) can interfere with driving performance. Most
of the cognitive functions required for driving are impaired
by hypoglycemia [5, 6]. For many years diabetes, and in par-
ticular hypoglycemia, has been reported anecdotally to
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impair driving performance; this can lead to driving mis-
haps and cause road traffic accidents. Drivers have reported
incidents such as driving the wrong way along motorways
and injudicious parking during hypoglycemia [7].
The majority of driving licensing authorities in devel-

oped countries make a distinction between people with
diabetes who require insulin therapy to treat their diabetes
and those who do not. This is principally related to the
risk of hypoglycemia associated with insulin therapy.
Other glucose-lowering agents, particularly the insulin se-
cretagogues, the sulfonylureas and glinides, can also cause
hypoglycemia, although are seldom reviewed in relation to
driving performance. Recognition that the level of acci-
dent risk depends on factors other than insulin treatment
has encouraged licensing authorities to assess insulin-
treated drivers individually. In some countries this has
influenced changes in driving regulations to allow insulin-
treated drivers who are free of complications and able to
demonstrate management practises that promote driving
safety (such as regular blood glucose monitoring), to be li-
censed to drive large commercial vehicles from which they
were previously debarred. The present review focuses
mainly on drivers who require insulin treatment for their
diabetes.
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Literature search
A MEDLINE search (1946–2015) was conducted in January
2015 by combining the following subject terms: diabetes
mellitus, diabetes mellitus type 1, diabetes mellitus type 2,
automobile driving, traffic accidents, automobiles, whiplash
injuries, motor vehicles and automobile driver examination.
Limits of ‘human’ and ‘English language’ were imposed; the
citations were then considered for relevance. Papers from
the authors’ personal files were included, and lists of pub-
lished references were checked to identify any other rele-
vant material.

Review
Diabetes & driving performance

How can diabetes affect driving performance? The con-
siderable impact of hypoglycemia on driving performance
is discussed below. Other complications of diabetes such
as peripheral neuropathy, visual impairment and cerebro-
vascular disease leading to cognitive impairment may also
affect driving performance. Peripheral vascular disease is
not discussed but a lower limb amputation may impair
the ability of the individual to operate the foot pedals.
Adaptation of the vehicle to use hand-operated controls is
a possible solution. Disorders associated with type 2 dia-
betes (T2DM), such as sleep apnea, can have an adverse
impact on driving performance.

How does hypoglycemia affect driving performance?
Hypoglycemia is a common side effect of insulin therapy
for diabetes for people with type 1 and type 2 diabetes
[8]. Experimental laboratory studies have demonstrated
that cognitive functions critical to driving (such as atten-
tion, reaction times and hand-eye coordination) are im-
paired during hypoglycemia [5, 9]. The changes in visual
information processing that occur during hypoglycemia
could affect visual perception under conditions of lim-
ited perceptual time and low visual contrast (poor light);
this would also have a significant effect on driving per-
formance [10]. Studies using a sophisticated driving
simulator have shown that driving performance is af-
fected adversely by moderate hypoglycemia, causing
problems such as inappropriate speeding or braking, ig-
noring road signs and traffic lights and not keeping to
traffic lanes [11, 12]. During simulation studies, driving
per se required higher dextrose infusion rates to main-
tain normoglycemia compared to passively watching a
driving video; this increased metabolic demand in
drivers may risk promoting hypoglycemia, particularly if
their blood glucose is <5.0 mmol/l (90 mg/dl) [4].

Does hyperglycemia affect driving performance? The
effect of hyperglycemia on driving performance has re-
ceived very little attention and depends on how
hyperglycemia is defined. A questionnaire-based study re-
ported that hyperglycemia disrupted driving activities; 8 %
of participants with T1DM reported at least one episode
of disrupted driving associated with hyperglycemia over
1 year compared with 40 % of participants with insulin-
treated type 2 diabetes [13]. No studies have examined the
effect on driving performance but hyperglycemia does
affect some measures of cognitive function and mood in
people with T1DM and T2DM [14, 15].

How does peripheral neuropathy affect driving
performance? When reduced sensation and impaired
proprioception affect the lower limbs of people with dia-
betes they may find it more difficult to gauge pressure
on the accelerator, brake or clutch pedals. In addition
many of the agents used for neuropathic pain such as
gabapentin or amitriptyline can have a sedative effect, al-
though a recent driving simulator study in people with-
out diabetes did not show any effect of pregabalin on
driving performance [16]. To our knowledge, no studies
to ascertain the potential effects of peripheral neur-
opathy on driving performance have been performed
[17].

How does visual impairment affect driving perform-
ance? It is self-evident that vision is essential to safe
driving performance and any impairment therefore has
the potential to impair driving performance. Diabetes in-
creases the risk of developing several eye disorders that
can impair eyesight, such as cataract. Both proliferative,
severe non-proliferative retinopathy and maculopathy
can result in reduced visual acuity and affect visual
fields. In the UK diabetes is no longer the commonest
cause of blindness in working age people, but it remains
a significant cause of visual impairment [18]. Because of
the potential risk of visual impairment occurring
through diabetic eye disease, in most westernized coun-
tries applicants for a driving license must be able to
demonstrate an adequate level of vision. The assessment
of people who have had photocoagulation for prolifera-
tive retinopathy usually includes the assessment of visual
fields using perimetry.

How does cognitive impairment affect driving per-
formance? People with diabetes may experience cognitive
impairment from various causes, including cerebrovascular
disease in the older person. Despite resolution of hypo-
glycemic symptoms and counter regulatory hormonal re-
sponses after hypoglycemia is treated, recovery of cognitive
function has been shown to lag behind the restoration of
normoglycemia (between 20 to 75 min) [5, 19]. Cognitive
impairment has been shown to impair driving performance
both in simulator studies and in “real-world” assessments
of driving performance [20].
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How does sleep apnea affect driving performance?
Sleep apnea is associated with obesity and type 2 diabetes.
With the increased prevalence of obesity in many countries
people are at increased risk of developing sleep apnea. Poor
sleep quality overnight leads to daytime somnolence. Per-
formance in driving simulator studies is worse in people
with sleep apnea than in those without [21, 22]. A system-
atic review demonstrated that the risk of road traffic acci-
dents was three-fold higher in people with sleep apnea;
treatment of sleep apnea with continuous positive airway
pressure improves driving performance and reduces acci-
dent risk [23, 24].

Diabetes and the risk of road traffic accidents (RTAs)
This has been reviewed previously in detail for drivers
with insulin-treated diabetes [25]. Some studies have re-
ported that RTA rates appear to be no higher in drivers
with diabetes [26–28] whereas other studies have reported
an increased risk [29, 30]. The differences may result from
the considerable heterogeneity in the design of these stud-
ies. One reason why many studies failed to show a signifi-
cant difference in RTA rates at a population level between
people at risk of hypoglycemia (mainly those with insulin-
treated diabetes) and the general population with driving
licenses is that many countries impose restrictions on
drivers with insulin-treated diabetes and remove those
who are at high risk of having an accident. Drivers with
diabetes who have problems such as deteriorating eyesight
or impaired awareness of hypoglycemia may voluntarily
restrict or cease their driving activities to avoid putting
themselves and others at risk. However, a RTA is likely to
have multifactorial causation and it may be difficult to
control for concomitant fatigue, adverse weather or road
conditions, mechanical failure of the vehicle, or to the use
of drugs or alcohol.
A British study suggested that drivers with insulin-

treated diabetes were not at increased risk [31], but one
confounding factor was that the percentages holding a
driving license in populations with and without diabetes
were not determined [32]. Drivers with non-insulin
treated diabetes have received less scrutiny despite the fact
that the risk of severe hypoglycemia with sulfonylurea
therapy is similar to that of people with T2DM who have
been treated with insulin for less than two years [8]. Ana-
lysis of a claims database showed that the risk of road traf-
fic accidents was significantly increased (hazard ratio 1.8)
in people with a history of requiring medical attention to
treat a hypoglycemic episode; the anti-diabetes medica-
tions being used were not reported (Fig. 1) [33].
In Canada, the province of Ontario has mandatory

physician reporting of drivers with medical disorders
who may be unfit to drive, including people with dia-
betes. By providing a financial incentive for physicians to
report drivers at risk (which increased the incidence of
reporting) the RTA rate was lowered in those drivers
who received warnings [34]. The Canadian National
Population Health Survey (a large, representative longi-
tudinal study) used self-reporting of diabetes status, in-
sulin treatment and frequency of RTAs. The proportion
of those with diabetes and/or treatment with insulin was
not significantly higher in those who self-reported a his-
tory of RTAs in the preceding 12 months [35].
The largest study that examined RTA risk in drivers with

diabetes analyzed data from the entire adult Norwegian
population (3.1 million) for slightly over 2 years; just over
170,000 were taking anti-diabetes medications [36]. People
with insulin-treated diabetes had a modestly increased risk
of RTAs compared with the population as a whole, with an
odds ratio of 1.4 (1.2–1.6). Those taking medication for
peptic ulcers or gastro-esophageal reflux (neither of which
are thought to influence driving performance) had a similar
elevation in risk with an odds ratio of 1.3 (1.2–1.4). A
meta-analysis of data from all these studies failed to show a
significantly higher accident rate, with a non-significant
risk ratio of 1.26 [37].

Can high-risk drivers with diabetes be identified?
Hypoglycemia is recognized to be the cause of some
RTAs. When 452 people with T1DM who possessed
current driving licenses were followed prospectively for
12 months with monthly reporting, 52 % reported at
least one hypoglycemia-related mishap with 5 % record-
ing as many as six or more [38]. People with a history of
road traffic accidents exhibited poorer working memory
during hypoglycemia compared with no history of acci-
dents [39]. Adolescent drivers are well known to have an
increased risk of accidents; parents of adolescent drivers
with T1DM reported that 31 % of them had experienced
a collision in the preceding year that had been attributed
to hypoglycemia [40].
The factor that has most consistently been identified to

be associated with an increased risk of RTAs in people with
diabetes is previous exposure to severe hypoglycemia; a
history of severe hypoglycemia in the preceding two years
was associated with a four-fold higher risk of accidents [38,
41]. Driving problems included a variety of incidents in-
cluding disruptive hypoglycemia occurring while driving
and another passenger having to take over driving because
of the driver’s incapacity. When adjusted for annual
mileage, severe hypoglycemia, experience of hypoglycemia
while driving and a previous history of a RTA within the
previous two years were all associated with an increased
risk of a driving mishap [38]. Stricter glycemic control
(HbA1c of 7.4 % (59 mmol/mol) versus 7.9 % (63 mmol/
mol)) has been reported to be associated with a higher risk
of RTAs [38]. The type of diabetes was not stated in this
very small study but as the mean age at diagnosis was
31.6 years and 80 % were receiving insulin therapy, most



Fig. 1 Effect of hypoglycemia requiring medical attention on incidence of road traffic accidents in people with diabetes not on insulin therapy
(adapted from [33] with courtesy of Dr JE Signorovitch)
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drivers presumably had T1DM [41]. However, in people
with T2DM on glucose-lowering therapies, the risk of
severe hypoglycemia is similar across all levels of gly-
cemic control except in those with near-normal or very
poor glycemic control, so HbA1c is unlikely to be a
useful index of risk for severe hypoglycemic events and
resulting RTAs [42].
Drivers with type 1 diabetes (T1DM) who had a history

of driving mishaps in the previous 12 months were com-
pared to those with those with no such history [43, 44].
Other than a greater risk of severe hypoglycemia in the
later study, the groups were well matched in terms of dur-
ation of diabetes, age and glycemic control. The driving
performance of those with a history of driving mishaps de-
teriorated to a greater extent during hypoglycemia, thus
perhaps identifying a subset of drivers who are more vul-
nerable to hypoglycemia affecting their driving performance
adversely. An 11-item questionnaire attempted to identify
the “at risk” drivers with diabetes [45]. Those scoring in the
upper quartile reported more driving mishaps than those in
the lower quartile. The most discriminating questions re-
garding accident risk were those that quantified annual
mileage, identified a history of hypoglycemia-related RTAs,
elicited poor self-management of hypoglycemic episodes
and screened for the presence of lower limb neuropathy.
An internet-based management programme undertaken by
drivers with T1DM reduced the frequency of driving mis-
haps in high-risk drivers [46].

Hypoglycemia while driving; recognition and management

Experience of hypoglycemia while driving Previous
experience of hypoglycemia while driving has been re-
ported by between 15–66 % of drivers in surveys in the
United Kingdom and New Zealand [47–49]; experience
of hypoglycemia while driving in the preceding year was
reported by 13–29 % [26, 50]. A prospective survey in
the USA observed that over a 12-month period, 41 % of
drivers reported experienced “disruptive” hypoglycemia
while driving; the median number of hypoglycemia epi-
sodes reported by each driver was 2.7 (range of 1–26)
[38]. This would suggest that a subset of drivers experi-
ence hypoglycemia more frequently than others while
driving. A small study in eastern Europe that used blinded
continuous glucose monitoring showed that many drivers
with T1DM develop hypoglycemia while driving, including
many asymptomatic episodes [51]. In-vehicle monitoring
has been suggested as a possible solution using technolo-
gies, such as continuous glucose monitoring, which are
linked to the car’s dashboard display system [52].

The decision to drive including testing blood glucose
levels before and during driving A driver with insulin-
treated diabetes needs to have accurate knowledge of their
blood glucose, and appreciate the minimum level compat-
ible with safe driving. Subjective estimates of blood glu-
cose based on symptoms are unreliable [53–55]; this has
been clearly demonstrated in drivers with T1DM before
driving [47, 48]. The ability of deciding when it is safe
to drive may also be unreliable or absent, particularly
in those with impaired awareness of hypoglycemia.
During a driving simulator study only 4 % of those with
normal hypoglycemia awareness stated that they would
drive while hypoglycemic compared to 43 % with im-
paired awareness of hypoglycemia [56]. In a laboratory
study [57], 38 % of subjects felt able to drive safely
when their blood glucose was 2.8 mmol/L (50 mg/dl),
and in a driving simulator study three quarters of
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subjects neither recognized the impairment of their
driving performance, nor the presence of hypoglycemia,
at blood glucose levels as low as 2.8 mmol/l (50 mg/dl)
[12]. It is therefore preferable that the individual’s decision
to drive should be based on an actual measurement of
blood glucose, though this is not enforceable in drivers
with ordinary (European Group 1) driving licenses. Similar
findings were observed in a prospective study when
drivers with insulin-treated diabetes reported that they felt
safe to drive on around 25 % of occasions when they had
already ascertained that their capillary blood glucose was
low (below 2.2 mmol/l (40 mg/dl)), suggesting that errors
of judgment can arise from misperceptions about the
safety of driving with a low blood glucose [58]. Abnormal
behavior with pronounced cognitive impairment associ-
ated with hypoglycemia (becoming disorientated, getting
lost or arriving at their destination with no memory of
how they got there) was reported by 18 % of drivers [38],
a state described in legal parlance as “automatism”.
Questionnaire-based surveys have shown that 75–91 %
of drivers are able to proffer an appropriate level for the
minimum blood glucose for safe driving, i.e., 4.0 mmol/l
(72 mg/dl) or higher. However, it is disconcerting that
almost 40–60 % of drivers with insulin-treated diabetes
reported that they never test blood glucose before driv-
ing, or test only if they feel hypoglycemic [47, 50, 59].
Although testing before driving was more common in
participants with impaired hypoglycemia awareness, only
a small minority in this high-risk group reported regular
testing. Most participants (77 %) reported never testing
during journeys of any length, indicating a lack of vigi-
lance even when the risk of hypoglycemia is not negli-
gible [50]. This is particularly relevant in view of the
metabolic demands of driving [4].
Failure to measure blood glucose could have major

medico-legal consequences. In a previous prosecution
within the Scottish jurisdiction, a driver with T1DM,
was found guilty of causing death by dangerous driving
while hypoglycemic, and was strongly criticized because
he had not measured his blood glucose before driving.
In passing judgment, the Sheriff highlighted the risk as-
sociated with diabetes and driving, and stated that the
privilege of a driving license carries a responsibility to
ensure safety by measuring blood glucose. It is import-
ant that health care professionals ensure that the poten-
tial legal consequences of not testing blood glucose in
relation to driving are communicated to their patients.

Treatment of hypoglycemia that occurs while driving
Appropriate treatment of hypoglycemia while driving is
vital. Most drivers (83–88 %) have reported that they
carry carbohydrate with them in their vehicles, but very
few wait for more than 30 min after self-treatment be-
fore resuming driving, although cognitive function may
not have recovered fully until 45 min after restoration of
normoglycemia [47, 50, 59–62]. The exact time required
for recovery of sufficient cognitive function for driving
has not yet been determined and drivers should be ad-
vised to err on the side of caution.
Although the definition of safe practice is debatable, any

of the following omissions is unsatisfactory: not measuring
blood glucose before driving; not carrying carbohydrate
when driving; not stopping the vehicle when driving to self-
treat hypoglycemia; and believing that a blood glucose level
below 3.0 mmol/l (54 mg/dl) is compatible with safe driv-
ing. Almost half of the participants in an Edinburgh-based
study failed to meet one or more of these basic standards
[50]; a similar study in New Zealand reported that 33 % of
drivers failed to meet one or more of these criteria [47].

Driving regulations for drivers with insulin-treated diabetes
It is beyond the scope of this review to describe the reg-
ulations for drivers with insulin-treated diabetes in every
country or continent, and in many parts of the world no
such driving regulations exist. Many developed countries
place restrictions on those with diabetes; the principal
concern is the development of hypoglycemia while driv-
ing that may cause a RTA.

Driving regulations for drivers with insulin-treated diabetes
in the European Union (EU)
Many European countries previously imposed a blanket
ban on most drivers with insulin-treated diabetes, particu-
larly to drive large goods vehicles or passenger carrying
vehicles. This rather draconian approach failed to acknow-
ledge that the distribution of severe hypoglycemia is
skewed, with many drivers seldom or never experiencing
hypoglycemia [63]. In 2006 the European Union issued its
3rd Directive on driving that addressed several medical
conditions and licensing for driving, which included dia-
betes and aimed to harmonize the driving regulations ap-
plied by member states [64, 65]. The European regulations
were also an attempt to individualize the risk associated
with driving and allow some people with insulin-treated
diabetes to drive Group 2 vehicles (large goods vehicles),
provided they met strict criteria and could demonstrate
safe driving practices.
In the EU, driving licenses are issued as a Group 1 li-

cense (an ordinary driving license for a car, light van or
motorcycle) and as a Group 2 license (a vocational driving
license for a large goods vehicle (LGV) or a passenger car-
rying vehicle (PCV)). In the United Kingdom (UK), where
40 million people hold a driving license, approximately
575,000 are held by people with diabetes, with 13 % of
these being Group 2 licenses [66]. Licensing is processed
by the Driver and Vehicle Licensing Agency (DVLA).
Following the issue of the 3rd EU Directive on Driving,

the regulations for driving licenses have been changed



Table 1 Recommendations for safe driving practice for drivers
with insulin-treated diabetes [25, 72]

• Always carry your glucose meter and blood glucose strips with you

• Check your blood glucose no more than 1 h before the start of the
first journey and every two hours whilst you are driving

• If driving multiple short journeys, it is not necessary to test before each
additional journey as long as you test every 2 h while driving. More
frequent testing may be required in circumstances where a greater risk of
hypoglycemia is present, e.g., after physical activity or altered meal routine

• Try to ensure that blood glucose is kept above 5.0 mmol/l (90 mg/dl)
while driving. If your blood glucose is 5.0 mmol/l or less, have a snack.
Do not drive if blood glucose is less than 4.0 mmol/l (72 mg/dl) or you
feel hypoglycemic

• If hypoglycemia develops while driving, stop the vehicle in a safe
location as soon as possible

• Always keep an emergency supply of fast-acting carbohydrate such as
glucose tablets or sweets within easy reach inside the vehicle

• Do not start driving until 45 min after blood glucose has returned to
normal (confirmed by measuring blood glucose). It takes time for the
brain to recover fully from hypoglycemia

• Carry personal identification to indicate that you have diabetes in case
of injury

• Particular care should be taken during changes of insulin regimen,
change in lifestyle, following exercise, during travel and during
pregnancy

• Take regular meals, snacks and periods of rest on longer journeys. Do
not drink alcohol before, or while driving
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throughout Europe. Medical fitness to drive has to be
reviewed at least every 5 years for renewal of the driving
license. In addition the requirement was introduced that
any driver with diabetes holding a Group 1 driving license
who experienced more than one episode of severe
hypoglycemia in any 12 month period must inform their
national licensing authority and the driving license re-
voked until this problem was addressed and the annual
frequency of severe events had declined to one per year
[25]. In the context of hypoglycemia risk, this change in
legislation would have meant that 44 % of the intensively
treated group and 17 % of the conventionally treated
group in the Diabetes Control and Complications Trial
(DCCT) would have lost their driving licenses at some
time during the trial period [67]. A recent study in
Denmark has shown that following implementation of this
legislation self-reported rates of severe hypoglycemia have
fallen by 55 %, suggesting that the licensing change will
encourage concealment of severe hypoglycemia [68].
People with impaired awareness of hypoglycemia have
also to be debarred from driving, but this condition was
not defined and how this is identified and managed has
been left to individual countries.
By contrast, the regulations for Group 2 licenses have

been relaxed for insulin-treated drivers, who previously
had been debarred from driving LGVs and PCVs. Insulin-
treated drivers are now able to apply for a Group 2 license
although the medical fitness requirements are stringent;
they must report any severe hypoglycemic episode, must
have no evidence of impaired awareness of hypoglycemia
and must test their blood glucose regularly at times rele-
vant to driving and provide an accurate diary record.

Current guidelines for drivers with insulin-treated diabetes
in the USA and Canada
The American Diabetes Association (ADA) recommends
that “people with diabetes should be assessed individually,
taking into account each individual’s medical history as
well as the potential related risks associated with driving”
[69]. With the exception of commercial interstate driving,
the rules and regulations on driving and diabetes are
governed by individual states and vary considerably.
The Federal government in the United States does not im-
pose any specific restrictions regarding driving for people
with diabetes who are not treated with insulin. Similar to
European regulations, drivers with insulin-treated diabetes
may be able to obtain a driving license for commercial ve-
hicles such as large trucks, but may not be able to cross
state boundaries. Canada also imposes restrictions on driv-
ing licenses that are similar to Europe and the USA [70].

Driving regulations in other countries
Many developing countries, such as most in sub-Saharan
Africa, place no restriction on drivers with diabetes, and
surprisingly these still do not exist in most advanced
countries in the Middle East. The lack of driving regula-
tions in general, and the absence of restrictions for med-
ical disorders that can affect driving, are reflected by the
high mortality and accident rate associated with road
traffic accidents in these countries.
The Australian National Transport Commission have is-

sued guidelines that promote safe driving for people with
diabetes [71]. Drivers who are not insulin-treated are issued
with an unconditional driving license, provided certain cri-
teria are met (including co-morbidities). People requiring
insulin treatment are issued with a period-restricted (time
limited) driving license, which includes professional drivers
with the equivalent of Group 2 driving licenses. In contrast
with the EU, if a person with diabetes in Australia experi-
ences severe hypoglycemia they must cease driving for a
minimum period of six weeks. In addition, any driver who
has a persistent loss of hypoglycemia awareness is consid-
ered unfit to drive unless their ability to experience early
warning symptoms is restored.
Recommendations for safe driving practice have been

issued for drivers with diabetes, an example of these is
shown in Table 1.

Conclusions
Driving is a complex activity that is both mentally and
physically demanding; drivers often underestimate these de-
mands. Diabetes can impair driving performance in several
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ways, through short-term metabolic and longer-term com-
plications. Hypoglycemia is a common side effect of insulin
or sulfonylurea therapy and may occur during driving.
Driving simulator studies have shown a decline in driving
performance and impaired judgment during hypoglycemia.
Despite the risks associated with hypoglycemia and driving,
several surveys have shown that drivers with insulin-treated
diabetes continue to embrace unsafe practices.
Many developed countries have instituted restrictions

on drivers with diabetes through statutory regulations that
limit the duration and scope of driving licenses. Recom-
mendations and guidance for drivers with insulin-treated
diabetes and their medical attendants have been devel-
oped, but such advice is absent in many parts of the world,
where driving regulations are either very limited or non-
existent. This remains a serious challenge to road and
public safety in these countries and a risk to all road users.
Although the magnitude of the effects of hypoglycemia

while driving on accident risk continues to be debated,
hypoglycemia undoubtedly does cause road traffic acci-
dents, some of which have a fatal outcome. Patients prone
to debilitating hypoglycemia (such as those with impaired
awareness of hypoglycemia) should therefore merit special
consideration from the licensing authorities. The adoption
of a more individualized approach to the assessment of
the medical fitness to drive in North America and in
Europe has been an enlightened and commendable devel-
opment in recent years, but still requires further refine-
ment to ensure its safe and effective application.
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