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Abstract
Introduction: Limited evidence is available to support knowledge of the time-frame and capacity for fitness to drive after mild
traumatic brain injury. The aim of this systematic review was to identify what methods and assessments are, or could be used to
determine fitness to drive for this population.
Method: We undertook a systematic search of six electronic databases. Two authors rated all studies for methodological content
and quality, and standardised data were extracted. Narrative analysis was conducted to understand the content of eligible studies.
Findings: A total of 2022 articles were retrieved; seven articles met the inclusion criteria. Self-reported questionnaires, non-
standardised assessments, questionnaires completed by next-of-kin, and simulator tests were the primary methods used to
determine fitness to drive. Only one assessment has been used to aid recommendations about fitness to drive in the acute hospital
setting. Six additional standardised assessments were identified that have the potential to predict fitness to drive in this population
group; however, these assessments require further psychometric testing prior to use.
Conclusion: While a variety of methods and assessments are currently used, there is little research evidence to suggest when
individuals are able to return to driving after mild traumatic brain injury. Research is urgently required to determine a consistent
and standardised approach to assessing fitness to drive following mild traumatic brain injury.
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Introduction

Traumatic brain injury (TBI) refers to an injury that is

sustained to the brain as a result of external forces. TBI

severity can be classified as mild, moderate, or severe

(McCrea et al., 2009). Of these three forms, it has been

estimated that mild TBI (mTBI) occurs most commonly,

and comprises 70–90% of all TBIs sustained in developed

countries (Carroll et al., 2004). However, because a high

proportion of individuals who sustain mTBI do not seek

medical treatment, it is difficult to estimate the true preva-

lence and incidence of the condition. For those individuals

who do seek medical treatment after mTBI, such treat-

ment is most commonly provided in an acute hospital

setting (Carroll et al., 2004). Mild TBI is characterised

by an individual experiencing one or more of the follow-

ing: confusion or disorientation after the event, the experi-

ence of other transient neurological abnormalities not

requiring surgery, loss of consciousness (LOC) for 30min-

utes or less, post-traumatic amnesia (PTA) less than

24 hours, and a Glasgow Coma Scale (GCS) score of

13–15 up to 30minutes post injury (Carroll et al., 2004).

Patients may present with symptoms such as headache,

dizziness, or fatigue post injury. In addition, patients who

have sustained mTBI may display reduced attention and

concentration levels, as well as impairments on standar-

dised cognitive assessments in the areas of organisation,

planning, and self-monitoring abilities (McCrea et al.,

2009). Symptoms are most pronounced 24 hours after

mTBI, rapidly improve within 1–2weeks, and are usually

fully resolved within 3months post injury (McCrea et al.,

2009). These symptoms have the potential to impact on an

individual’s ability to return to a range of occupations. For

example, individuals who return to driving may be at an

increased risk of motor vehicle accident involvement in the

acute stages post injury. While the exact link between the
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effects of mTBI and road safety are not yet known, emer-

ging evidence suggests that individuals with mTBI are sig-

nificantly slower to respond to traffic hazards when

compared with individuals with orthopaedic injuries at

24 hours post injury (Preece et al., 2010). In addition, it

has been noted that a high proportion of individuals with

mTBI are required to either adapt their driving or to

develop strategies to compensate for self-perceived driving

difficulties experienced up to 2–6 weeks post injury (Bottari

et al., 2012; Sveen et al., 2013).

Fitness to drive

In developed countries, the car is the most common form

of transportation (World Health Organization, 2013).

However, driving is a complex task. An estimated 1.2 mil-

lion people are killed worldwide in on-road crashes each

year, and an additional 50 million people are seriously

injured (World Health Organization, 2013). The World

Health Organization has warned that these figures will

continue to increase up to 65% over the next 20 years,

unless there is plan to rapidly commit to the prevention

of road trauma. Therefore, it is essential that individuals

and their next-of-kin can be provided with evidence-based

directives, inclusive of time-frames for successful return to

driving after mTBI. Any suggested time-frames for return

to driving must take into account the fact that individuals

who have sustained mTBI may display reduced cognitive

and physiological abilities (McCrea et al., 2009), and that

deficits in such abilities have the potential to affect fitness

to drive (Austroads, 2012). Together with medical staff,

occupational therapists face the difficult task of assessing

and making a recommendation as to whether a patient

who has sustained mTBI is fit to drive. Drawing on

research evidence may aid clinical reasoning in this area.

Two systematic reviews have focused on fitness to drive as

an outcome after TBI, and have included participants with

mTBI (Classen et al., 2009; Ortoleva et al., 2012). Ortoleva

et al. (2012) conducted a systematic review in order to

identify the predictors of fitness to drive after a TBI of

any level of severity, including mTBI. Seven studies met

the inclusion criteria, five of which were identified by the

authors as being of poor methodological quality. The

authors concluded that there is ‘no sound basis at present

for predicting driving capacity after traumatic brain

injury’ (Ortoleva et al., 2012: 302). Similar to this,

Classen et al. (2009) sought to understand whether fitness

to drive could be predicted after a TBI of any level of

severity, including mTBI. While Classen et al. (2009)

included 13 studies in this review, only three studies

included participant/s with mTBI. For the mTBI popula-

tion, there was no evidence of consistent predictors of

fitness to drive post injury (Classen et al., 2009). Hence,

occupational therapists in the acute care setting have very

little evidence on which to base fitness to drive recommen-

dations provided to their patients after mTBI. There is

therefore a need to establish what methods and assess-

ments are currently being used to guide fitness to drive

recommendations in clinical practice, given that predictive

factors alone are not valid or reliable (Classen et al., 2009;

Ortoleva et al., 2012).

This systematic review was considered to add signifi-

cantly to knowledge in this area, by examining the meth-

ods and assessments of fitness to drive that are used with

this population group. This was chosen in favour of fur-

ther exploration of predictors of fitness to drive, which

have already found to be lacking in other reviews

(Classen et al., 2009; Ortoleva et al., 2012). Considering

the limited information available in the literature

reviewed, it was also reasoned that it would be valuable

to review what assessments could be used in this area of

practice and included in future research. Specifically, these

assessments needed to be suitable for use in the acute hos-

pital setting, given that this is where the majority of indi-

viduals who sustain mTBI are treated and

recommendations are made about return to driving by

occupational therapists (Carroll et al., 2004).

Aim

The aims of this systematic review were to: (1) identify

what methods are used to determine if individuals who

have sustained mTBI are fit to drive post injury; (2) iden-

tify what assessments are used in the acute hospital setting

to determine fitness to drive with this population group;

and (3) identify standardised assessments that could be

used in the acute hospital setting to predict fitness to

drive after mTBI (including assessments that are available,

but have not yet been used with a dedicated sample of

mTBI participants). These aims were designed to inform

occupational therapists of current best evidence concern-

ing return to driving after mTBI, and to direct further

research into assessments that could be used in the acute

care setting.

Methods

The full protocol for this systematic review is available

from the corresponding author for this paper.

Search strategy

For each aim, the electronic databases MEDLINE,

CINAHL, PsychInfo, Embase, The Cochrane Library,

and OT Seeker were searched by one author (AB) from

inception to 30 April 2013. The search strategy was first

developed and used in MEDLINE, and was then adapted

for use in each of the other electronic databases (Appendix).

A broad search strategy was selected for use in order to

identify as many relevant studies as possible. Therefore,

the search did not include keywords for specific methods

and assessments. Keywords mild traumatic brain injury;

OR mild TBI; OR mild closed head injury; OR minor head

injury; OR concussion; OR brain concussion; OR post concus-

sion syndrome; OR acquired brain injury; ORABI were com-

bined with the keywords fit$ to driv$; OR automobile driv$;

OR driv$ perform$; OR driv$ ability; OR driv$ skill$; OR

driv$ competence; OR driv$. All keywords were mapped to
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Medical Subject Headings (MeSH) in each electronic data-

base. All citations identified in the search of the electronic

databases were downloaded into a bibliographic manage-

ment software program (EndNote version X5), and dupli-

cate studies were removed. Remaining studies were screened

by two authors (AB and CU) to determine eligibility for

inclusion in the review. If agreement could not be reached

between the two authors after discussion of the article, the

option to contact a third reviewer (NL) was available. If

insufficient evidence was available from the title and abstract

to make a decision on whether to include or exclude the

article, the full text was obtained and screened. If further

clarification was still subsequently required, the primary

author of the article was contacted via email. The reference

lists of all studies that met the inclusion criteria were

screened to identify any other studies that were not initially

identified by searching the electronic databases. Online cit-

ation tracking was also completed for all of the studies

that met the inclusion criteria. The websites of key brain

injury associations and road traffic associations were

screened to identify any studies not published in journals.

Inclusion/exclusion criteria: Aims 1 and 2

For an article to be included in Aim 1 and Aim 2 of this

systematic review, each of the following criteria had to be

satisfied.

Population. Participants in the study had to:

. Have sustained mTBI, as defined by Carroll et al. (2004):

. confusion or disorientation after the event;

. the experience of transient neurological abnormalities

not requiring surgery

. LOC4 30minutes

. PTA4 24 hours

. GCS score 13–15

. Be free from any co-morbidities that may impact on fitness

to drive, such as post-traumatic stress disorder

. Be a current inpatient at an acute hospital setting or

have been admitted and discharged from an

acute hospital setting, either to home or to a rehabilitation

centre

Outcome. At least one outcome measure used in the study

had to be related to fitness to drive; as characterised by

one or more of the following:

. comprehensive driver evaluations, non-standardised

assessments of fitness to drive, standardised assessments

of fitness to drive, neuropsychological tests, off-road

screening assessments, on-road assessments, information

provision, self-reported questionnaires, questionnaires

completed by next-of-kin, or computer-based driving

simulator tests

Studies were excluded from this systematic review if one or

more of the following factors were identified.

Population. Participant samples that were:

. Comprised of mixed diagnostic groups (e.g. mTBI and

moderate and/or severe TBI) where data for the mTBI

group was significantly different and could not be sepa-

rated out from the other group/s, even once the primary

author of the article had been contacted

. Comprised of positive imaging findings (e.g. cerebral

abnormalities or lesions)

. Non-human participants (e.g. crash test dummies)

Study design. Types of studies that were:

. Opinion reviews, narrative reviews, or conference proceed-

ings where no data could be extracted

. Non-full text studies

. Non-English studies

. Duplicate studies

These exclusion criteria were set in order to ensure that

high-quality data pertaining to fitness to drive after mTBI

were obtained.

Inclusion/exclusion criteria: Aim 3

For an assessment to be included in Aim 3 of this system-

atic review, each of the following criteria had to be satis-

fied. The assessment had to be:

. Standardised, and commercially available.

. Able to be administered in a busy, acute hospital

setting. This meant that the assessment had to be:

a stand-alone tool, suitable for bedside use, short in

length (less than 15minutes), able to be resumed if tem-

porarily interrupted, and required no equipment to admin-

ister (other than the administration booklet, pen and

paper).

. Related to on-road performance – as characterised by one

or more of the following being recorded:

. ‘pass’ or ‘fail’ on an on-road test

. crash involvement (not self-reported)

. traffic violations (not self-reported)

. Published in at least two peer-reviewed publications, which

reported on the psychometric properties of the tool.

Assessments were excluded if they were:

. Related to driving simulator-based outcomes, which

required specialised hardware in addition to a standard

computer.

Quality assessment

Quality assessment was independently completed by two

authors (AB and CU) for all included studies. Two quality

assessment tools were used: The Assessment of Multiple

Systematic Reviews (AMSTAR) (Shea et al., 2007) and
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The Downs and Black Instrument (Downs and Black,

1998), which was modified for use in this systematic

review.

The AMSTAR contains 11 items evaluating the meth-

odological quality of a systematic review (Shea et al.,

2007). The respondent answers either ‘yes’, ‘no’, ‘can’t

answer’, or ‘not applicable’ to each of the questions. One

point is awarded for a ‘yes’ response. A score of 11 indi-

cates high methodological quality in a systematic review,

and a score of 0 indicates low methodological quality. The

AMSTAR has been shown to have acceptable face and

content validity (Shea et al., 2007).

The Downs and Black Instrument consists of 27 ques-

tions that are grouped into four sections: ‘reporting’,

‘external validity’, ‘internal validity (bias)’, and ‘power’

(Downs and Black, 1998). Scores on an unmodified

Downs and Black Instrument range from 0–34, with a

score of 0 indicating a low-quality study and a score of

34 indicating a high-quality study. The psychometric prop-

erties of the Downs and Black Instrument are reported to

be acceptable for face and content validity, internal con-

sistency (KR-20: 0.89), test–retest reliability (r 0.88), and

inter-rater reliability (r 0.75) (Downs and Black, 1998). In

addition, the Downs and Black Instrument can be adapted

to suit the needs of a specific research question (Downs

and Black, 1998). In this systematic review, all questions

pertaining to ‘intervention’ (Question 4, 8, 14, 19, 23, 24)

were removed from the instrument, as this review included

a population (individuals who have sustained mTBI) and

outcome (fitness to drive) group only. Therefore the max-

imum score available on the Downs and Black Instrument

in this systematic review was 21.

All studies identified for inclusion in this systematic

review were also graded on their level of evidence, as per

The Centre for Evidence Based Medicine (2009). Using

this system, each article was graded from Level 1a through

to Level 5, with Level 1a offering the highest level of evi-

dence and Level 5 offering the lowest level of evidence.

This step was completed in order to allow studies that

were assessed using the AMSTAR to be compared with

studies that were assessed using The Downs and Black

Instrument.

Data extraction

Data extraction was independently completed by

two authors (AB and CU) for all studies that met the inclu-

sion criteria. For Aims 1 and 2, data from each article

pertaining to: publication details, purpose of the study,

study design, level of evidence provided by the study, and

inclusion/exclusion criteria applied in the study were

extracted. In addition, the population of the study, setting

of the study, methods and assessments of fitness to drive

used in the study, results of the study, conclusions from the

study, and quality assessment of the study were extracted.

For Aim 3, data were extracted about the assessments’:

commercial availability, time taken to complete, psycho-

metric properties, relationship to on-road performance,

and suitability to use with a population with mTBI.

Data analysis

When planning this systematic review, it was anticipated

that the search strategy would yield a wide variety of study

designs, including systematic reviews, case-control studies,

cohort studies, cross-sectional studies, longitudinal

studies, and single case studies. Accordingly, it was antici-

pated that the methods and assessments of fitness to drive

used in these studies would not be sufficiently homogenous

to allow meaningful quantitative synthesis of the results.

From the outset, it was therefore planned that data in this

systematic review would be synthesised qualitatively, by

using a narrative analysis for all three aims. This

involved coding the data, and grouping them into like

categories.

Findings

Figure 1 presents a flowchart of the number of studies that

were identified and screened in this systematic review.

Agreement was reached between the first two authors for

all of the studies.

In summary, a total of 2022 studies were identified by

applying the search strategy. After removing duplicate stu-

dies, 1063 studies remained. For Aims 1 and 2, seven stu-

dies met the inclusion criteria and were included in data

analysis. Publication date of the included studies ranged

from 1998 (Fisk et al., 1998) to 2010 (Preece et al., 2010).

Except for one study, which was completed as a systematic

review (Classen et al., 2009), all of the other studies used a

cross-sectional design. The highest level of evidence of the

studies was 1a, which was provided by the systematic

review (Classen et al., 2009), with all other studies provid-

ing level 2b evidence. A summary of each of the studies

included in this systematic review is provided in Table 1.

Two of the mTBI studies that were cited in the sys-

tematic review completed by Classen et al. (2009) were

also identified for inclusion in this systematic review.

Hence, in Table 1 the reader is referred to Study 3

(Hawley, 2001) and Study 7 (Schneider and Gouvier,

2005) for details of these studies. Furthermore, in the

Results and Discussion presented hereafter, only six stu-

dies are listed, as the results from Classen et al. (2009) are

contained either within Hawley (2001) or Schneider and

Gouvier (2005).

Primary aim

What methods are used to determine if individuals who have

sustained mTBI are fit to drive post injury? No consistency

existed in the methods that were used in the studies

included in this systematic review. Self-reported question-

naires were used in two of the studies (Fisk et al., 1998;

Hawley, 2001). Non-standardised assessments of fitness to

drive (Schneider and Gouvier, 2005), information provi-

sion (Moore and Leathem, 2004), questionnaires com-

pleted by next-of-kin (Kreutzer et al., 2009), and

computer-based driving simulator tests (Preece et al.,

2010) were used in one study each. Two studies (Moore
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and Leathem, 2004; Preece et al., 2010) were completed in

the acute hospital setting. All of the other studies that were

included in this systematic review used the method of

referral to either inpatient rehabilitation or an outpatient

setting to assess fitness to drive. This meant that time from

injury to participation in the study varied, from an average

of 24 hours post injury (Preece et al., 2010) to 7.13 years

post injury (Schneider and Gouvier, 2005).

Secondary aim

What assessments are used specifically in the acute hospital

setting to determine fitness to drive in individuals who have

sustained mTBI? Two of the six studies included in this

systematic review were completed in the acute hospital

setting (Moore and Leathem, 2004; Preece et al., 2010).

The study conducted by Moore and Leathem (2004)

involved information provision to patients with mTBI

about fitness to drive prior to discharge; however, it is

not clear what assessment tool (if any) was used to

inform these recommendations. In this study, blanket

restrictions of ‘no driving’ for variable time periods

(depending on the physician) were provided to all

participants via an information handout, but it is not

clear if actual assessment of fitness to drive did occur.

Only one study included clear assessment of fitness to

drive in the acute hospital setting (Preece et al., 2010). In

this study, Preece et al. (2010) used The University of

Queensland Hazard Perception Test (HPT) to examine

the effects of mTBI on fitness to drive, 24 hours post

injury. Convenience sampling was used to recruit 42 par-

ticipants who had sustained mTBI, and 43 matched par-

ticipants who had sustained an orthopaedic injury, from a

large acute metropolitan hospital. On a computer screen,

the HPT presented 24 traffic conflicts, and the participant

was required to use a computer mouse to click on the

traffic conflict as quickly as possible. It was found that

participants who had sustained mTBI were significantly

slower to respond to traffic hazards compared with par-

ticipants who had sustained an orthopaedic injury

(p¼ 0.03, d¼ 0.48). The authors concluded that individ-

uals who have sustained mTBI should not drive for a min-

imum of 24 hours. These results are in line with the nature

of recovery after mTBI, where symptoms are most pro-

nounced 24 hours post injury (McCrea et al., 2009), as well

as clinical practice guidelines which advise patients not to

Articles identified through database 
searching
(n = 2019)

Additional articles identified through 
other sources

(n = 3)

Articles after duplicates removed
(n = 1063)

Articles screened based on 
title and abstract

(n = 1063)

Articles excluded based on 
title and abstract

(n = 949)

Full-text articles assessed for 
eligibility
(n = 114)

Full-text articles excluded, with reasons
(n = 107)

-population criteria not met (n = 79)
-outcome measure criteria not met (n = 4)
-study design criteria not met (n = 24)

Articles included in 
qualitative synthesis
(narrative analysis)

(n = 7)

Articles included in 
quantitative synthesis (meta-

analysis)
(n = 0)

Figure 1. Number of studies identified and screened for inclusion or exclusion: Aim 1 and Aim 2.
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drive for a minimum of 24 hours (Austroads, 2012). This

indicates that the University of Queensland HPT may be a

valuable assessment of fitness to drive after mTBI, once

psychometric studies with larger sample sizes are com-

pleted. However, as no longitudinal follow-up was pro-

vided in the study, it is not known at what time-point

the participants were considered fit to drive after this

24 hour period. Findings suggest a need for future research

to incorporate the expected recovery time-frame after

mTBI into the methodology that is used.

Tertiary aim

What standardised assessments could be used in the acute

hospital setting to predict fitness to drive after mTBI? In

addition to the University of Queensland HPT which was

identified through Aims 1 and 2 of this review, Aim 3

identified a further six standardised assessments that

could be used to predict return to driving for this popula-

tion group. A description of these assessments and their

psychometric properties is presented in Table 2.

The Clock-Drawing Test (Shulman, 2000), Mini-

Mental Status Exam (Folstein et al., 1975), OT Drive

Home Maze Test (Unsworth et al., 2011a), Road Law

and Road Craft Test (Unsworth et al., 2011b), Trail

Making Test Part A (Reitan, 1986), and Trail Making

Test Part B (Reitan, 1986) have all displayed the capacity

to predict on-road driving performance in participants

with moderate and severe TBI, and other forms of neuro-

logical conditions. However, as per Aim 1 and Aim 2 of

this systematic review, no published studies currently exist

to support fitness to drive recommendations with these six

assessments after mTBI. Therefore, further psychometric

testing for all of these assessments is indicated with this

population group. These six assessments, as well as the

HPT (Preece et al., 2010), are likely to offer occupational

therapists with a selection of valid and reliable standar-

dised assessments to aid their decision-making with

respect to fitness to drive after mTBI.

Discussion

This systematic review identified only seven studies per-

taining to the methods and assessments used to determine

whether individuals who have sustained mTBI are fit-to-

drive post injury. When planning this systematic review, it

was decided to include studies where participants had been

discharged from the acute hospital setting to either an

inpatient rehabilitation setting or to outpatient follow-

up. This was completed in order to provide an indication

of the context of where fitness to drive is determined after

mTBI. However, this meant that time from injury to par-

ticipation in the study varied considerably, from 24 hours

post injury to 7.13 years post injury. In line with this, five

of the seven studies included in this systematic review were

completed at either inpatient rehabilitation or at out-

patient follow-up. This is surprising, given that individuals

who sustain mTBI are most commonly treated in an acute

hospital setting, and this is the context in which most

clinical fitness to drive recommendations are made for

this population group by occupational therapists

(Carroll et al., 2004). In the two studies completed in the

acute hospital setting, the methods of computer-based

driving simulator testing (Preece et al., 2010) and informa-

tion provision alone (Moore and Leathem, 2004) were

used to determine fitness to drive recommendations. No

studies used the ‘gold standard’ of Comprehensive Driver

Evaluations (CDEs) (Classen et al., 2009) to assess fitness

to drive after mTBI. Completed by specially trained occu-

pational therapists, a CDE consists of an off-road assess-

ment using tools that have been found to correlate with

on-road driving performance, followed by an on-road

assessment. For this population group, the off-road assess-

ment could include the HPT or one or more of the six

assessments identified in Aim 3: the Clock-Drawing Test

(Shulman, 2000), Mini-Mental Status Exam (Folstein

et al., 1975), OT Drive Home Maze Test (Unsworth

et al., 2011a), Road Law and Road Craft Test

(Unsworth et al., 2011b) Trail Making Test Part A

(Reitan, 1986), and Trail Making Test Part B (Reitan,

1986), followed by an on-road assessment. The on-road

assessment is completed in a dual-control vehicle with

the individual presenting for assessment driving the car,

the driving instructor sitting in the front passenger seat

and controlling the car if necessary, and the occupational

therapist sitting in the rear passenger seat. In this manner,

an accurate and comprehensive assessment of the driver’s

performance can be obtained in the ‘real world’; that is,

on-road. However, CDEs are expensive to administer

(Classen et al., 2009). This could be one reason

why CDEs have not been used in research to date with

participants who have sustained mTBI. However, if the

expense of conducting a CDE with every patient who

has sustained mTBI precludes its use in daily clinical prac-

tice, then use of the CDE in research with this population

group is essential (Classen et al., 2009; Ortoleva et al.,

2012), as CDEs offer the most valid and reliable form of

fitness to drive assessment. Research using the CDE with a

large sample of participants after mTBI could be used to

establish evidence-based guidelines of off-road scores that

predict appropriate time-frames for returning to drive post

mTBI. Alternatively with further psychometric testing, the

Clock-Drawing Test, Mini-Mental Status Exam, OT

Drive Home Maze Test, Road Law and Road Craft

Test, Trail Making Test Part A, and Trail Making Test

Part B, or the HPT, could be used by occupational ther-

apists in an acute hospital setting to screen patients for

potential limitations in their fitness to drive. This would

ensure that appropriate follow-up could be provided to

these patients in an accurate and timely manner, and

assist in preventing involvement in motor vehicle

accidents.

Limitations of the systematic review/directions
for future research

Although a rigorous search strategy was applied to this

systematic review, it is possible that some studies that were
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published in languages other than English were over-

looked. In addition, because of the heterogeneity in the

methods and assessments of fitness to drive used in each

of the individual studies and the paucity of useful research

data, it was not possible to pool the results using quanti-

tative methods. However, this systematic review has high-

lighted a clear gap and a scarcity of published studies in

the literature with respect to the methods and assessments

of fitness to drive after mTBI. In particular, this review has

identified that only two studies have been conducted in the

acute hospital setting. Given that this is where the majority

of individuals who sustain mTBI are treated (Carroll et al.,

2004), further assessment of fitness to drive in the acute

hospital setting is required. In addition, longitudinal

follow-up of participants also needs to be incorporated

into further research in this area. This will enable a trajec-

tory of the expected recovery in fitness to drive skills after

mTBI to be established. This research is urgently needed in

order to reduce the risk of motor vehicle accidents and

ensure the safety of all road users. Ultimately, the findings

of this review and research in this area will promote the

development of protocols to guide decision-making con-

cerning fitness to drive post mTBI.

Conclusion

In summary, this systematic review has demonstrated lim-

ited evidence concerning the methods and assessments that

are used to determine if individuals who have sustained

mTBI are fit to drive post injury. Since individuals who

experience mTBI are generally expected to resume all of

their pre-morbid occupations, it is essential that time-

frames for the recovery of these skills are known. While

there is growing research evidence for return-to-driving

outcomes for patients who have moderate and even

severe TBI, there is a paucity of information for the

much larger group of patients with mTBI. One study has

suggested that individuals should not drive for a minimum

of 24 hours post mTBI. However, there is no evidence to

support time-frames beyond this, and it is possible that

patients who return to drive at 24 hours are still at risk

of crash. Research is urgently required to provide occupa-

tional therapists with evidence-based directives, inclusive

of time-frames, for successful return to driving with this

population group. This kind of evidence will be of value

not only to patients, but also to their families, clinicians,

insurers, and third party payers. Ultimately, this research

will play a role in maintaining a safer environment for all

road users. In the interim, this review has identified seven

standardised assessment that occupational therapists can

use in acute care hospital settings to help guide clinical

recommendations made to mTBI patients regarding their

readiness to resume driving.

Key findings

. No consistency existed in the methods and assessments

used with this population.

. Six standardised assessments were identified that could

be used by occupational therapists to potentially deter-

mine fitness to drive with the mTBI population.

What the study has added

This systematic review presents current best evidence

surrounding fitness to drive methods and assessments

after mTBI. The findings promote further research into

assessments that could be used with this population

group.
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Appendix

MEDLINE search strategy

Line
number Result

1 ‘mild traumatic brain injury’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol sup-
plementary concept, rare disease supplementary concept, unique identifier]

2 ‘mild TBI’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary concept,
rare disease supplementary concept, unique identifier]

3 ‘mild closed head injury’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supple-
mentary concept, rare disease supplementary concept, unique identifier]

4 ‘minor head injury’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary
concept, rare disease supplementary concept, unique identifier]

5 ‘concussion’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary concept,
rare disease supplementary concept, unique identifier]

6 ‘post-concussion syndrome’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol sup-
plementary concept, rare disease supplementary concept, unique identifier]

7 ‘brain concussion’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary
concept, rare disease supplementary concept, unique identifier]

8 ‘acquired brain injury’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplemen-
tary concept, rare disease supplementary concept, unique identifier]

9 ‘ABI’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary concept, rare
disease supplementary concept, unique identifier]

10 exp Post-Concussion Syndrome/ or exp Brain Injuries/ or exp Brain Concussion/ or exp Head Injuries, Closed/

11 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10

12 ‘fit$ to driv$’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary concept,
rare disease supplementary concept, unique identifier]

13 ‘automobiledriv$’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary
concept, rare disease supplementary concept, unique identifier]

14 ‘driv$ perform$’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary
concept, rare disease supplementary concept, unique identifier]

15 ‘driv$ ability’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary concept,
rare disease supplementary concept, unique identifier]

16 ‘driv$ skill$’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary concept,
rare disease supplementary concept, unique identifier]

17 ‘driv$ competence’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary
concept, rare disease supplementary concept, unique identifier]

18 ‘driv$’.mp. [mp¼ title, abstract, original title, name of substance word, subject heading word, protocol supplementary concept, rare
disease supplementary concept, unique identifier]

19 exp Automobile Driving/ or exp Automobile Driver Examination/

20 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19

21 11 and 20

22 limit 21 to humans
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