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In considering the research for autism and driv-
ing, first, let’s go beyond the image of Rain Man
and refresh our understanding of the intriguing
diagnosis of autism spectrum disorder (ASD).

ASD is a neurological, developmental disorder
that is characterized by challenges with verbal and
nonverbal communication (American Psychiatric
Association, 2013). Individuals with ASD have
difficulty relating to others socially and are also
not inclined to make eye contact (American Psy-
chiatric Association, 2013). They often display
repetitive behaviors which could occur in many
forms, such as flapping their hands and repeat-
edly saying the same phrases (Centelles et al.,
2013). They frequently become highly fixated on
a particular interest area and develop significant
depth of knowledge in this area.

Degree of impairment varies markedly from in-
dividual to individual. There is a famous quote
by Dr. Stephen Shore often repeated: “If you’ve
met one person with autism, you’ve met one
person with autism” (Spectrum, 2017).

This is certainly the case when it comes to cog-
nitive abilities. Intelligence varies widely. How-
ever, the Center for Disease Control reports that
over 50% of individuals with ASD are consid-
ered intellectually competent (CDC, 2017). One
noted cognitive characteristic is that individuals
with ASD have greater difficulty with executive
functions — particularly in the areas of mental
flexibility, planning, and inhibition (American
Psychiatric Association, 2013). These individu-
als thrive with routines and rules but display
problems with adjusting to novel tasks.

Physically, many individuals with ASD exhibit
impairments in visual motor coordination, mo-
tor planning, and bilateral integration (Ameri-
can Psychiatric Association, 2013; Dzuik et al.,
2007; Rinehart et al., 2006).

Interestingly, 83% of individuals with ASD
have an additional diagnosis (Center for Dis-
ease Control and Prevention, 2017). ADHD is a
common comorbidity (Leitner, 2014), as well as
epilepsy (Danielsson, 2005) among others.

There is greater male prevalence with ASD. The
disorder occurs 4.5 times greater in males than
females children (CDC, 2017).

The rate of ASD diagnosis has increased to 1
in 68 children (CDC, 2017). Just between the
years 2012 and 2014, the rate of diagnosis in-
creased by 30% (Wingate et al., 2014).

One final fact regarding the general diagnosis is
that these children are growing up, and there is
a lack of services to address the needs of older
adolescents and adults with ASD (Tyler, 2013).
This is the point at which we as driver reha-
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bilitation specialists encounter these individu-
als. They and their families want them to lead
healthy, independent lives as much as possible
— including living on their own, working and,
yes, driving in the community.

Ten years ago research in this area was nearly
nonexistent (Classen & Monohan, 2013), but
it has grown considerably. In surveying the re-
search for this article, 20 studies specific to the
topic of ASD and driving were reviewed. All
studies were published or presented between
2009-2017. Of interest, four of the 20 studies
are published in academic journals by our own
members of ADED. All the studies vary greatly
in number of subjects, methods, and geographi-
cal areas.

DRIVER LICENSING

As expected, fewer individuals with ASD have
a driver license compared with their neurotypi-
cal (NT) peers. Whereas ~85% of individuals 16
and older in the general adult population in the
United States have a driver license, 24% to 48%
of individuals with ASD obtain a driver license
(Cox et al., 2012; ; Curry et al., 2017;Farley et
al., 2009; Feeley et al, 2010; Huang et al., 2012).
The largest study by Curry et al. (2017), which
was recently featured in News Brake, indicated
that 1 in 3 in the general ASD population obtain
a driver license.

Individuals with ASD require more time to ob-
tain a driver license. Based on the same study by
Curry et al. (2017), individuals with ASD obtain
a driver license an average of nine months later
than NT peers in New Jersey. According to Daly
et al. (2014), individuals with ASD in Sweden
obtain a driver license approximately two years
later than NT peers. People with ASD require
nearly three times as many driving lessons as
healthy peers and must take more road tests to
obtain a driver license (Almberg et al., 2015).

Positive indicators for obtaining an unrestricted
driver license are that the individual has at least
near average intelligence, that driving is includ-
ed as a goal in a teen’s individualized education
plan (IEP), and that the parent has experience
with teaching driving (Huang, 2012). Addition-
ally, obtaining a driver permit is a strong indica-
tor, as Curry et al. (2017) revealed that 90% of
individuals with ASD who obtain a driver per-
mit obtain a full unrestricted driver license.

DRIVING CHALLENGES

Adult drivers with ASD report more collisions
and more traffic violations than their NT peers
(Daly et al., 2014). The number of traffic viola-
tions was statistically significant, with 30% of
individuals with ASD compared to 12% of their
peers. The traffic violations were primarily re-
lated to running stop signs or stop lights, speed-
ing, reckless driving, and making illegal turns.
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It should be noted that this is the opposite for
teen drivers. Teens with ASD have lower crash
ratings than peers (21% vs. 33%) (Curry et al.,
2016).

Reports of individuals with ASD, their par-
ents, and driver instructors yield insights about
weaknesses in driving. Individuals with ASD,
parents and driver instructors all note problems
with adjusting to unexpected or novel roadway
situations (Chee et al., 2014; Cox et al., 2012;
Tyler, 2013). Parents report challenges with
concentrating and multi-tasking during driv-
ing (Cox et al., 2012). Driver instructors report
that the individuals with ASD exhibit problems
with the following: merging into traffic, inter-
preting facial expressions and gestures of other
drivers, focusing for longer driving periods,
becoming over-stimulated, displaying anxiety
and anger, and wanting to focus only on their
particular areas of interest, not driving (Tyler,
2013).

Research using driving simulators and driv-
ing-like tasks has produced further infor-
mation about driving behaviors in the ASD
population and possible underlying causes
for errors. On a driving simulator, non-drivers
with ASD exhibited more driving errors (Clas-
sen et al., 2013). These errors were related to
issues with maintaining lane alignment, regu-
lating speed, and responding to stimuli. In-
terestingly, compared to the NT adolescents,
these same individuals with ASD or ASD/
ADHD had decreased right-eye visual acuity,
selective attention problems, decreased visual
scanning, and challenges with visual-motor
coordination and specific physical-motor
tasks. Individuals with ASD responding to
video footage of driving show reduced reac-
tions to human hazards versus mechanical
hazards in the driving environment (Bishop,
2017; Sheppard et al., 2010). Driving simula-
tor research shows that individuals with ASD
have a tendency to shift eye gaze away from
increasing roadway stimuli and to the right
(Reimer et al., 2013). This same study sug-
gests heightened anxiety by an elevated heart
rate on driving simulator tasks. Although dif-
ficulties with coordinating the motor aspects
of driving may be a challenge, another driv-
ing simulator study presented that individuals
with ASD can be successful with overcoming
motor challenges to regulate steering, ac-
celerating and braking (Brooks et al., 2016).
The individuals with ASD required more time
than NT teens to achieve success on the tasks
but eventually performed at the same level
of the control group. Finally, another driving
simulator study revealed that these individu-
als have reduced working memory and slower
reaction times with steering, but not braking
(Cox, 2016).
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DRIVER TRAINING TECHNIQUES

Reports from parents and driver instructors indi-
cate that the following methods are most helpful
in training individuals with ASD:

- Using video games and driving simulation
experiences before driving a vehicle to lessen
anxiety (Cox, 2012).

- Using the same vehicle for driving lessons
(Cox, 2012).

- Providing repetitive, routine but short lessons
(Cox, 2012; Ross, 2015, Tyler, 2013).

- At the beginning of driving sessions, provid-
ing a brief visual or verbal plan of the session
(Cox, 2012).

- Using direct communication (Ross, 2015;
Tyler, 2013).

- Avoiding excessive, verbal instruction (Cox,
2012).

- Breaking down the driving task into smaller
steps (Cox, 2012; Tyler, 2013).

- Encouraging use of coping mechanisms
(Tyler, 2013).

- Adapting the training techniques for each
individual’s needs (Ross, 2015; Tyler, 2013 ).

- Using a workbook to reinforce driving termi-
nology and concepts (Tyler, 2013).

- Providing visual demonstrations of the tar-
geted driving behaviors (Ross, 2015).

- Being patient and remaining calm (Cox,
2012).

ADDITIONAL THOUGHTS AND
PERCEPTIONS

In regards to their self-perceptions, several studies
inquired of drivers with ASD, primarily adolescents
and young adults. Three different studies (Chee et
al., 2014; Huang et al., 2012; Tyler, 2013) indicated
that individuals with ASD were confident in their
ability to follow the rules of the roadway. These in-
dividuals rated their driving skills significantly low-
er than their peers in a study by Daly et al. (2014).
Chee et al. (2014) found that most prefer not to
drive on the highway or at night, limit their driving
to when necessary, choose to drive fewer days per
week, and voiced anxiety about driving.

Parents expressed other concerns. They were
hesitant to reveal the ASD diagnosis, as they
feared their children’s experiencing discrimina-
tion on the driving test (Tyler, 2013). Although
70% of parents acknowledged the impact of the
ASD symptoms on driving, they felt that their
children did not recognize how the ASD symp-
toms deterred driving safety (Cox et al., 2012).

Although yielding significant information,
these current research studies have several lim-
itations. One notable point is that none of the
studies are directly related to in-vehicle obser-
vations of individuals’ driving. Many are based
on reports of individuals and parents. Few stud-
ies included the reports of driver rehabilitation
specialists or driver instructors. Several are
based on performance on driving simulators. A
couple of the studies used individuals’ respons-
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es to driving video footage.

With our direct behind-the-wheel work, it
would be highly interesting for driver rehabili-
tation specialists to be more involved in studies
with this unique population and to contribute to
proven driving assessments and training meth-
ods.

REFERENCES

Almberg, M., Selander, H., Falkmer, M., Vaz, S., Cic-
carelli, M., & Falkmer T. (2017). Experiences of facili-
tators or barriers in driving education from learner and
novice drivers with ADHD or ASD and their driving
instructors. Developmental Neurorehabilitation, 20(2),
59-67.

American Psychiatric Association. (2013). Diagnostic
and statistical manual of mental disorders (5th ed.).
Washington, DC: APA.

Bishop, H., Biasini, F., & Stavrinos, D. (2017). Social
and non-social hazard response in drivers with autism
spectrum disorder. Journal of Autism and Developmen-
tal Disorders, 47(4), 905-917.

Brooks, J., Kellett, J., Seeanner, J., Jenkins, C., Bu-
chanan, C., Kinsman, A., Kelly, D., & Pierce, S.
(2016). Training with motor aspects of pre-driving
skills of young adults with and without autism spec-
trum disorder. Journal of Autism and Development
Disorders, 46(7), 2408-2426.

Centelles, L., Assaiante, C., Etchegoyhen, K., Bou-
vard, M., & Schmitz, C. (2013). From action to inter-
action: Exploring the contribution of body motion cues
to social understanding in typical development and in
autism spectrum disorders. Journal of Autism and De-
velopmental Disorders, 43(5), 1140-1150.

Centers for Disease Control and Prevention. (2017).
Autism spectrum disorders.

Retrieved May 26, 2017, from www.cdc.gov/ncbddd/
autism/data.html

Chee, D.Y., Lee, H.C., Falkmer, M., Barnett, T., Falk-
mer, O., Siljehav, J., & Falkmer, T. (2015). Viewpoints
on driving of individuals with and without autism
spectrum disorder. Developmental Neurorehabilita-
tion, 18(1), 26-36.

Classen, S., Monahan M., & Hernandez, S. (2013). In-
dicators of simulated driving skills in adolescents with
autism spectrum disorder. The Open Journal of Oc-
cupational Therapy, 1(4), Article 2.

Classen, S., Monahan, M., & Wang, Y. (2013). Driving
characteristics of teens with attention deficit hyperac-
tivity and autism spectrum disorder. American Journal
of Occupational Therapy, 67(6), 664-673.

Classen, S., & Monahan, M. (2013). Evidence-based
review on interventions and determinants of driving
performance in teens with attention deficit hyperactiv-
ity disorder or autism spectrum disorder. Traffic Injury
Prevention, 14(2),188-193.

Cox, N.B.,Reeve, R.E., Cox, S.M., & Cox, D.J. (2012).
Brief report: Driving and young adults with autism
spectrum disorder: Parents’ experiences. Journal of
Autism and Developmental Disorders, 42 (10), 2257—
2262.

Cox, S.M., Cox, D.J., Kofler, M.J., Moncrief, M.A.,
Johnson, R.J., Lambert, A.E., Cain, S. A., & Reeve,
R.E. (2016). Driving simulator performance in novice
drivers with autism spectrum disorder: The role of ex-
ecutive functions and basic motor skills. Journal of Au-
tism and Developmental Disorders, 46(4),1379-1392.

Curry, A.E., Metzger, K.B., Yerys, B., Siobhan, G.,
Pfeiffer, M.R., & Huang P. (2016). 847 Longitudinal
study of driver licensing and motor vehicle crash rates
among teens with autism. Injury Prevention, 22, A302.

Curry, A.E., Yerys, B.E., Huang P., & Metzger, K.B.
(2017) Longitudinal study of driver licensing rates
among adolescents and young adults with autism spec-
trum disorder. Autism. Published online Arpil 4, 2017.

Daly, B.P., Nicholls E.G., Patrick, K.E., Brinckmann,
D.D., & Schultheis, M.T. (2014). Driving behaviors

Summer 2017

in adults with autism spectrum disorders. Journal of
Autism and Developmental Disorders, 44(12), 3119—
3128.

Danielsson, S., Gillberg, I.C., Billstedt, E., Gillberg,
C., & Olsson. 1. (2005). Epilepsy in young adults with
autism: A prospective population-based follow-up
study of 120 individuals diagnosed in childhood. Epi-
lepsia, 46(6), 918-923.

Dzuik, M.A., Gidley Larson, J.C., Apostu, A., Mahone,
E.M., Denckla, M.B., & Mostofsky, S.H. (2007). Dys-
praxia in autism: Association with motor, social, and
communicative deficits. Developmental Medicine and
Child Neurology, 49(10), 734-739.

Farley, M., McMahon, W., Fombonne, E., Jenson,
W.R., Miller, J., Gardner, M., Block, H., Pingree, C.B.,
Ritvo, E.R., Ritvo, R.A., & Coon, H. (2009). Twenty-
year outcome for individuals with autism and average
or near average cognitive abilities. Autism Research,
2,109-118.

Feeley C. (2010). Evaluating the transportation needs
and accessibility issues for adults on the autism spec-
trum in New Jersey. In Proceedings of the 89th Annual
Meeting of the Transportation Research Board: 10-14
January 2010; District of Columbia.

Huang, P., Kao, T., Curry, A.E., & Durbin, D.R.
(2012). Factors associated with driving in teens with
autism spectrum disorders. Journal of Developmental
& Behavioral Pediatrics, 33(1), 70-74.

Leitner, Y. (2014). The co-occurrence of autism and
attention deficit hyperactivity disorder in dhildren
— What do we know? Frontiers in Human Neurosci-
ence, 8, 268.

Lindsay, S. (2016). Systematic review of factors affect-
ing driving and motor vehicle transportation among
people with autism spectrum disorder. Disability and
Rehabilitation, 39(9), 837-846.

Reimer, B., Fried, R,. Mehler, B., Joshi, G., Bolfek, A.,
Godfrey, K.M., Zhao, N., Goldin, R., & Bierderman,
J. (2013). Brief report: Examining driving behavior in
young adults with high functioning autism spectrum
disorders: A pilot study using a driving simulation
paradigm. Journal of Autism and Developmental Dis-
orders, 43(9), 2211-2217.

Rinehart, N. J., Bellgrove, M. A., Tonge, B. J., Brere-
ton, A. V., Howells-Rankin, D., & Bradshaw, J. L.
(2006). An examination of movement kinematics in
young people with high functioning autism and asperg-
er’s disorder: Further evidence for a motor planning
deficit. Journal of Autism and Developmental Disor-
ders, 36(6), 757-767.

Ross, V., Jongen, E., Vanvuchelen, M., Brijs, T., Brijs,
K., & Wets, G. (2015). Exploring driving behavior of
young novice drivers with an autism spectrum disor-
der: A driver instructor questionnaire. In proceedings
of the 8th International Driving Symposium on Human
Factors in Driving Assessment, Training and Vehicle
Design: June 22-25, 2015; Salt Lake City, Utah.

Sheppard, E., Ropar, D., Underwood, G., & van Loon,
E. (2010). Brief report: Driving hazard perception in
autism. Journal of Autism and Developmental Disor-
ders, 40(4), 504-508.

Sheppard, E., van Loon, E., Underwood, G., & Ropar,
D. (2017). Attentional differences in a driving hazard
perception task in adults with autism spectrum disor-
ders. Journal of Autism and Developmental Disorders,
47(2), 405-414.

Spectrum. (2017). About autism. Retrieved May 26,
2017 from http://www.spectrumasd.org/homepage/

Tyler, S. (2013). Asperger’s syndrome: The implica-
tions for driver training methods and road safety. Jour-
nal of the Australasian College of Road Safety, 24(1)
55-62.

Wingate, M., Russell, S.K., Pettygrove, S., Cunniff, C.,
Schulz, E., Ghosh, T., Robinson, C., Lee, L., Landa,
R., & Constantino, J. (2014). Prevalence of autism
spectrum disorder among children aged 8 years-autism
and developmental disabilities monitoring network,
11 sites, United States, 2010. Morbidity & Mortality
Weekly Report, Summer, 63, 2.

21



