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Abstract

Assessing fitness to drive in applicants with a historical or current substance use disor-

der presents a specific clinical challenge. The Australian guidelines require evidence of

remission and absence of cognitive change when considering applications for re-

licensing driver or individuals applying to reengage in safety-sensitive work. This paper

reviews some of the clinical and biochemical indicators that determine whether a par-

ticular person is in ‘remission’ and meets the criteria for return to driving or other

safety-sensitive occupation. It provides an overview of the challenges in establishing an

evidence-based approach to determining fitness for safety critical activities. There is no

internationally accepted definition of ‘remission’. Review of the literature and examina-

tion of assessment protocols from other national jurisdictions are available for alcohol

and the more important drugs of interest in road safety. Assessing fitness to drive when

there is a history of substance misuse and/or substance use disorders is a complex issue

that requires assessment of biomarkers, clinical findings and clinical assessment before

the person returns to driving. We propose that hair testing provides a reliable and

reproducible way to demonstrate remission and provide cost-effective monitoring.

Standardised psychological tests could provide a reproducible assessment of the cogni-

tive effects of drug use and suitability to resume driving. We recommend that Aust-

Roads amend the national guidelines to reflect an evidence-based approach to assessing

fitness to drive after conviction for offences related to alcohol and drug use.

Background

Driving a car is an important determinant of quality of
life which most people take for granted.1 Loss of licence
can have far-reaching impact for employment and social
mobility, which in turn, affects mental health, education
and access to many essential services.

Driving is a potentially dangerous activity, with driving
errors associated with drug and alcohol consumption
causing significant mortality and morbidity.2–9 Driving
requires visual acuity, perception, planning, coordination
and timely reactions. There is substantial clinical and prac-
tical evidence that these skills are acutely compromised by
the consumption of psychotropic drugs, and can be

chronically affected in those people with drug misuse
disorders.4,10,11

Misuse of drugs is incompatible with safety critical activi-
ties like driving, including both professional and private
vehicle operation, which has substantial implications for
public safety. Similar risks occur with the operation of
other forms of transport, including aviation, rail and mari-
time operations. Safety considerations may lead to admin-
istrative or judicial suspension because of substance
misuse. This raises questions about when is it safe for indi-
viduals who have history of substance misuse to regain the
privilege to drive a vehicle or return to safety critical work.

In populations who misuse drugs, whether they are
seeking treatment, are receiving treatment or have
undergone rehabilitation, the risks for safety critical
activities need to be assessed and managed. In this paper,
we explore procedures that would allow practical
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implementation of the Australian standards. The pro-
posed approach has implications for other jurisdictions
and for employers in safety-sensitive occupations other
than driving. For simplicity, all references to driving
include by implication aviation, rail and maritime
operations.

The Australian guidelines

The National Transport Commission and Austroads devel-
oped medical standards for driver licensing in Australia in
consultation with a range of medical experts, peak medical
bodies and professional colleges, the road transport indus-
try and State and Territory licensing authorities. All licens-
ing authorities have adopted the national guidelines for
the purpose of assessment of a licence holder’s fitness to
drive. The guidelines were updated in October 2016 and
amended in August 2017. They can be viewed on the
Austroads website at https://www.onlinepublications.
austroads.com.au/items/AP-G56-17.
The guidelines provide a flexible clinical framework

for recommendations about the impact of specific medi-
cal conditions on suitability for full or conditional licens-
ing. In most cases, physicians in primary care or
specialist practice can logically make decisions about
suitability for driving. Many of the guidelines have clear
criteria on which to base decision for many medical con-
ditions: frequency of seizures in epilepsy syndromes,
occurrence of hypoglycaemic episodes in diabetes or epi-
sodes of cardiac arrhythmia. These criteria assist the
practitioner when making decisions about fitness to
drive for these specific conditions.
Occupational therapists have a range of tools to

employ assessing older drivers or drivers with specific
diseases, such as Parkinson disease or epilepsy.12–15

Practitioners specialising in addiction medicine have
guidelines that call for the following criteria to be met
before a person is permitted to return to driving after los-
ing their licence for substance use. The standard requires
an objective clinical assessment that establishes the client
is actually in remission (not just saying so) and that sub-
stance use has not resulted in brain or other end-organ
damage that creates secondary safety concerns.

1 Evidence of remission.
2 Absence of cognitive impairment relevant to driving.
3 Absence of end-organ effects relevant to driving.
4 Periodic review.

DSM-5 criteria for substance misuse

Diagnostic classification of drug use has traditionally
attempted to separate people who use excessive

quantities of drugs from those who are dependent on
them (drug dependent). Analysis of 39 papers represent-
ing over 200 000 study participants concluded that the
problem of drug use lies on a continuum, with little to
no clear distinction between substance misuse and
dependence.16

Consequently, the classification system of the Diagnos-
tic and Statistical Manual of Mental Disorders of the
American Psychiatric Association (DSM-5) makes no dis-
tinction between abuse and dependence: rather, it sepa-
rates individuals on the basis of severity of impact.17

DSM-5 has 11 elements to consider in classifying the
severity of substance use disorder (Table 1).
Deciding on the degree of severity is relatively simple –

if the answers is ‘yes’ to 2 or 3 items in the list, then the
disorder is ‘mild’, if the total of positive answers is 4 or
5, the condition is considered moderate and if the person
scores 6 or more, the condition is severe. However,
assessment of severity this way is subjective and relies
on the subject being truthful. This does not assist in
deciding whether the individual should return to
driving.

Evidence of remission

The Australian standard calls for evidence of remission.
The guidelines indicate that ‘remission is attained when
there is abstinence from use of impairing substance/s or
where substance use has reduced in frequency to the
point where it is unlikely to cause impairment’.18

Table 1 DSM 5 criteria for substance misuse disorder

1 Taking the substance in larger amounts or for longer than the you
meant to
2 Wanting to cut down or stop using the substance but not
managing to
3 Spending a lot of time getting, using or recovering from use of the
substance
4 Cravings and urges to use the substance
5 Not managing to do what you should at work, home or school,
because of substance use
6 Continuing to use, even when it causes problems in relationships
7 Giving up important social, occupational or recreational activities
because of substance use
8 Using substances again and again, even when it puts the you in
danger
9 Continuing to use, even when the you know you have a physical or
psychological problem that could have been caused or made worse by
the substance
10 Needing more of the substance to get the effect you want
(tolerance)
11 Developing of withdrawal symptoms, which can be relieved by
taking more of the substance.
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Remission is a ‘temporary diminution of the severity of
disease or pain’.19 How is a practitioner to make consis-
tent clinical assessments about whether a reported
change in drug use is meaningful or lasting? It is not
enough to accept self-reported abstinence.

Licensing and occupational health services expect the
clinical assessment to determine fitness to drive not just
at the time of examination, but in anticipation of future
performance. There is no simple clinical test to deter-
mine past, let alone predict future drug use. Clinical
examination offers a mere snapshot of the applicant’s
current medical condition. The licensing authority or
employer needs a system that allows for systematic
review of alcohol- or drug-related issues.

The design and execution of such an assessment is not
a straightforward process, and considerable care and
expertise is required to ensure that it provides a true
evaluation of the present health status and has predictive
value for the future. The aim is accurate assessment that
reliably detects individuals who are unfit to drive. The
threshold for that decision is critical. ‘Any test can be
made to look good … if the threshold for a positive test
is set very high’.20 With a high threshold, few people will
return to driving which may unfairly discriminate
against applicants who pose a low safety risk, but setting
the assessment standard too low will result in an unac-
ceptable number of people allowed to drive who
should not.

In any decision-making process, there is a matrix of
outcomes (Fig. 1):21,22

Risk matrix

Relying on interview and standard diagnostic scales is
not sufficient for this purpose. A multicentre study con-
ducted by the World Health Organization found that
concordance between diagnostic tools based on self-
report varied from 0.43 for cannabis use to 0.76 for alco-
hol use and 0.93 for opiate use.23 The low reliability of
the interview instruments makes this an unsuitable
approach for safety critical decisions (Fig. 1).

The guidelines recognise the need to strike a balance
between the needs of the community and the needs of
the individual. The guidelines ask ‘Is there a likelihood
the person will be unable to control the vehicle and act
or react appropriately to the driving environment in a
safe, consistent and timely manner?’.18

In other specialist areas, there are objective decision
points: such as clearly defined standards for visual acuity,
a requirement for seizure-free periods in epilepsy, no
hypoglycaemic episodes in diabetes and no loss of con-
sciousness with cardiac rhythm disturbances. For drug
misuse, there are no objective criteria for consistent

decision-making. Moreover, the current guidelines do
not define an objective basis on which to make consis-
tent decisions, so we propose some practical solutions.

In normal clinical encounters, everyone assumes that
the patient is honestly presenting the clinical issues. We
assume that clinicians and patients share the common
goal of reaching a diagnosis and instigating useful
treatment.

In forensic practice, the subject and clinician may not
share a common goal. Applicants for relicensing will
minimise their account of drug use in order to maximise
the chance of successful licence restoration. The clinician
on the other hand should focus not just on the applicant,
but also on community safety creating a genuine conflict
of interest and potentially to natural tensions and
mistrust.

Taking a history from a subject to establish patterns of
drug use is not sufficient for this purpose because self-
report can be unreliable. A meta-analysis of self-reported
drug use when toxicology was available for validation
found that at best, only 42% of subjects correctly
reported drug use.24 Objective evidence of abstinence is
therefore required.

Short-term abstinence is relatively easy to validate
with oral fluid or urine drug screening, but gaining a
longitudinal perspective of lasting abstinence is more dif-
ficult. The presence of drugs in most substrates is tran-
sient with detection usually possible for hours or, at
most, days.25

Ease of specimen collection, storage and transmission
of samples, cost of analysis and the availability of exper-
tise to interpret the result all influence choice of appro-
priate tests. While several biological matrices are
available for the assessment, we argue that hair testing is
the method of choice for this assessment.

Oral fluid has the advantage of being relatively easy to
collect under direct supervision without privacy
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Figure 1 Risk matrix.
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concerns. Immediate screening tests can provide a result
in minutes. Oral fluid is convenient when screening for
recent use.25–28

Urine is relatively easy to collect and screening kits
allow immediate interpretation, but specimens must be
collected with careful supervision to avoid dilution, adul-
teration or substitution.29–33 There are privacy concerns
when collecting supervised samples. Some individuals
will struggle to provide a sample because of paruresis.34

There are innumerable websites offering artificial urine
and prostheses of various skin shades to facilitate cheat-
ing. Integrity testing is required to ensure that the liquid
provided is actually urine.
Blood testing requires a skilled phlebotomist.35,36 Sam-

ple collection is invasive and associated with biohazard.
Blood samples need to be kept cool during storage and
transport.37

Hair testing provides the best opportunity to be confi-
dent that the subject is abstinent. Hair has been recog-
nised as a stable matrix for detection of some poisons
since the 1850s.38 Hair is mostly keratin, the same tough,
highly stable protein that makes up fingernails, horses
hooves and animal horns. Hair follicles are closely associ-
ated with sebaceous glands and sweat glands and drugs
are thought to enter the hair complex from the blood
supply to the follicle, and from deposition of sweat and
sebum onto the surface.39 In theory, the concentration
of a drug in hair should reflect the blood levels at the
time the hair was developing. However, the movement
of secretions along the hair shaft and exposure to the
environment make the distribution of drug along the
shaft less than precise.29

The primary advantage of hair testing is that the win-
dow of detection is so long. Head hair grows at about

1 cm per month (range 0.7–1.4 cm/month). Pubic hair
grows more slowly but may be suitable when head hair
is unavailable.
The cost of hair testing is a factor to consider. Testing

for a single substance group, for instance amphetamines,
costs about AU$500 per test, and the panel of illicit sub-
stances is about AU$1000 per test. A urine drug screen is
AU$25–AU$50 per test. When the total cost, including
administration, supervision and transport of samples is
considered, hair sampling at three monthly intervals is
cost-effective, less time consuming and less subject to
adulteration or deliberate tampering.
Hair sampling provides a detection window measured

in months. The sample is relatively easy to collect and
does not require special conditions in transport. Most
drugs are stable in hair at room temperature for months.
Cutting a hair sample into segments can provide a time
course of drug use.
Environmental contamination is a potential con-

founder. Most contaminants are only loosely bound to
the surface of the hair and can be removed by washing
the sample prior to analysis.40,41 Detection of drugs in
the hair washings is evidence of environmental contami-
nation.42 However, even with the most rigorous proce-
dures, it is not always possible to ‘distinguish a drug
contaminated subject from an active user’.43

Many drugs bind directly to the pigment melanin,
which means that hair colour can be a factor in the sen-
sitivity of the hair testing.44 This factor alone could theo-
retically produce a bias against dark haired individuals if
the cut-offs were set inappropriately low.45 Hair treat-
ments can strip colour and reduce the concentration of
drugs in hair.40 In spite of these limitations, hair testing
offers the best opportunity to detect drug use in the

Figure 2 Proposed flow chart for assessing

fitness to drive.
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recent past.46 Bald and/or depilated subjects can provide
fingernails or toenails as an alternative keratin
matrix.47,48

Absence of cognitive impairment

Human failure is the commonest cause of motor vehicle
collisions, yet there is no single personality trait that pre-
dicts safe driving. Research has typically looked at ‘abili-
ties’ (e.g. reaction time, perceptual speed, attention,
divided attention, problem solving) or personality traits
(e.g. emotional stability, social responsibility, self-control,
sensation-seeking, willingness to take risks) in relative
isolation.49–51

There are few clinical data that help physicians make
decisions about cognition and fitness to drive.52 Many
tests have been used ranging from clock drawing53

through simulated driving54 to tests of driving on the
road,55 but the research in this area has largely focused
on medical conditions in the older driver. There is rela-
tively little information about younger drivers or drivers
with a history of drug use. Bedard et al.56 wrote:

… a statistically significant association between a test
result and poor driving performance does not guaran-
tee that the test can be used to classify drivers as safe
or unsafe. (p. 339)

Ball assessed 1910 older drivers and followed their
driving records for 5 years. Performance-based cognitive
measures were found to be predictive of future at-fault
motor vehicle collisions in older adults, and that high-
risk drivers can be identified through brief, performance-
based measures.57

Despite this, there is a fundamental difference
between assessing older drivers for the ability to keep
driving and assessing younger, drug using drivers for
their ability to return to driving. The older drivers are
more likely to have relatively stable, progressive medical
conditions with a predictable rate of decline. The drug-
using driver has an unpredictable future: their personal
situation may be dynamic.

In several European countries, notably Austria and Ger-
many, returning to drive requires the applicant to pass
both medical and psychological tests (die Medizinische-
Psychologische Untersuchung or MPU).58,59 The MPU
uses a combination of clinical examination and psycho-
logical test battery to determine fitness to drive. The MPU
explains up to 70% of the results on a standardised driv-
ing test,60 predicts repeat offending61 and the performance
of professional bus drivers.62

The subject puts on headphones and sits in front of a
computer with a specialised response panel. The operator
explains each test and the subject has a chance to practise.

The tests lead from relatively simple tasks to a higher level
of difficulty. For instance, a stimulus appears on the mon-
itor for a short time and the subject identifies what he or
she saw in the picture: Was there a stop sign? Was a
pedestrian on the roadside? The test battery looks at criti-
cal elements of the driving task: choice reaction time (sim-
ple and complex) perceptual speed, risk acceptance and
social responsibility, which holds even after injury.60,63

The tests are validated.60,63–66 They do not require literacy
or computer skills. Given the accumulation of over
60 years of normative data, this methodology is suitable
for the assessment of driving-related cognitive impair-
ment in Australia.

Absence of end-organ effects relevant to
driving

Alcohol and other drugs have effects on multiple organ
systems. A general clinical examination can yield some
useful information about past and present drug use. Spe-
cific examinations the clinician might consider include:

• Ear nose and throat for mucosal irritation and other
sites of insufflation.
• Mouth and teeth show signs of xerostomia with stim-
ulant use.
• Abdominal examination for hepatomegaly, liver ten-
derness and ascites.
• Lymphadenopathy.
• Cardiovascular effects of the stimulants (hypertension,
tachycardia, arrhythmia)
• Endocrine changes (testicular atrophy,
gynaecomastia).
• Neurological signs (tremor, sensory impairment,
memory impairment, coordination difficulty, ataxia,
neuropathy), eye signs particularly pupil size and mental
state (cognitive difficulty, delusions, hallucinations,
paranoia).
• Imaging, blood tests and electrocardiogram (ECG)
may also assist.

The pattern of significant signs will depend on the sub-
stance in question and underlying medical conditions. A
thorough examination may allow the clinician to deter-
mine if there are lasting end-organ effects. Most of the
end-organ effects are useful for assessment of severity of
substance misuse and may aid monitoring remission.

There are specific signs that are critical to the determi-
nation of fitness for safety critical activities:

• Neurological signs (peripheral neuropathy, seizure
disorders, impaired coordination).
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• Cognitive impairment (memory impairment, problem
solving).
• Mental health (delusions, hallucinations, paranoia).
• Cardiovascular effects (ischaemic heart disease,
arrhythmias).

Periodic review

There is always a risk of relapse no matter how long the
patient has been in remission. This creates the challenge
of determining the prognosis for future behaviour. Clini-
cal and biochemical assessments can help to establish
that the individual is currently ‘in remission’ but cannot
shed light on future drug use.
A person could present as fit and well in the morning

and be totally incapacitated by drug use a few hours
later. This means that monitoring in the community
and/or the work place may be essential. Many jurisdic-
tions mandate fitting of ‘interlock’ devices that ensure
that the driver has no alcohol on the breath before driv-
ing. There is good evidence for interlock programmes
reducing injury and fatal collisions.67,68 Many authors
have suggested that it would be cost-effective to build
interlocks into all new vehicles.69 In the meantime, indi-
viduals can be required to install an interlock as a condi-
tion of resuming driving.
Fitting interlock devices is not a solution for fleet

operators who cannot have an individual vehicle
reserved for a particular driver and cannot justify the
expense of retrofitting a fleet. Requiring everyone to
provide a breath sample or undergo drug testing before
starting work is already the norm in many industries.
This is a superficially attractive approach. A Cochrane
review of Alcohol and drug screening of occupational drivers

for preventing injury found ‘… insufficient evidence to
advise for or against the use of drug and alcohol testing
of occupational drivers for preventing injuries as a sole,
effective, long-term solution in the context of work-
place culture, peer interaction and other local fac-
tors’.70,71 However, high-profile testing provides a
powerful signal of the seriousness with which manage-
ment views alcohol and drug misuse in a safety critical
environment. Random breath testing of drivers has
been successful in all countries that have robustly
applied the policy.72

Practical issues in implementation

Review of assessments by medical practitioners found a
significant difference in the rate of rejection of applicants
for driver licensing when the assessment was made by a
doctor who did not know the patient compared to the

patient’s own doctor.73 Only 3% of patients were found
‘unfit to drive’ by their own doctor, whereas 17% were
judged unfit to drive on independent assessment. In con-
sideration of public safety, there is no room for incom-
plete assessment.
There are very few addiction specialists in each

Australian jurisdiction. Many have personally communi-
cated a lack of willingness and/or expertise to undertake
medico-legal assessments of this type. There are no
resources for a psychological assessment similar to the
MPU. When administrators insist that a driver obtain a
specialist report prior to considering an application for
relicensing, they are placing an unrealistic and insur-
mountable hurdle in the driver’s path.
In order to overcome this, we propose the assessment

of reliable biological matrices; namely, hair samples, as
standard.
Using this method, the licensing authority is able to

refer the applicant to an authorised agent who collects
the hair sample and forwards it to the appropriate labo-
ratory for testing.

• Absence of cognitive impairment as demonstrated by
completion of a standardised psychological test battery
that could include simulated driving.
• Absence of end-organ effects as demonstrated by a
clinical examination.
• Periodic review at the discretion of the licensing
authority.

This simple scheme would allow the limited number
of addiction specialists to leverage their expertise and
support community-wide policies. We estimate that this
scheme of assessment would cost the applicant between
AU$750 and AU$1250 per subject, depending on the
substances to be tested in the hair sample. In Europe,
specialist clinics are available for these assessments.

Conclusion

The current Australian guidelines to assess drivers for
relicensing after conviction for alcohol or drug offences
do not specify a framework to assist the practitioner
arrive at a reasoned, evidence-based judgement. Hair
testing provides a reliable and reproducible way to dem-
onstrate remission. Standardised psychological tests are
widely used in Europe and could provide a reproducible
assessment of the cognitive effects of past drug use and
suitability to resume driving. We recommend that
national guidelines reflect an evidence-based approach
to assessing fitness to drive after conviction for offences
related to alcohol and drug use.
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