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Abstract

Autism spectrum disorder has often been assumed to be a protective factor against substance use, yet the extent of substance use
in this population has been difficult to determine as limited research has been done on these interacting variables. This systematic
literature review examined 26 studies published between 2009 and 2019 to uncover the relationship between autism spectrum
disorder and substance use. The types of participants included from the primary studies are adults and adolescents. A significant
indication that this population is more susceptible to substance use and related disorders was found, yet this may only remain true
for adults. Various interacting environmental and genetic/neurological factors combine and may contribute towards this vulner-
ability such as feelings of isolation, deficits in executive functioning and genetic heritability. High comorbidity rates of depres-
sion, anxiety disorders and attention deficit/hyperactivity disorder may further strengthen this vulnerability. Screening for
substance use in these patients is not a common practice and the treatment of substance use disorder remains a challenge
suggesting that many individuals may remain underdiagnosed. This research paper thus demonstrates the need and importance
of more primary research to be done and for greater awareness of this vulnerability within mental health settings.
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Autism spectrum disorder (ASD) and substance use both carry
social stigma and are poorly understood by society at large.
One may not always consider those with ASD as being po-
tential users of drugs; thus, limited primary and secondary
research has been conducted on this possibility (Sizoo et al.
2010b). This research paper sets out to perform a systematic
literature review that intends to search for, screen and analyse
primary research from various academic databases and
scholars containing the topics or subtopics of ASD and sub-
stance use in adults and adolescents to uncover the relation-
ships among these variables within this group of people.
Autism spectrum disorder (ASD) is a neurodevelopmental
disorder that first becomes evident in early childhood and
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remains throughout adolescence and adulthood. This disorder
ranges from high-functioning to low-functioning spectrums
and is associated with impaired cognitive functioning, behav-
ioural challenges, social and communication difficulties, re-
petitive behaviours and fixated interests (Lever and Geurts
2016). ASD affects approximately 1% of the global popula-
tion (Hofvander et al. 2009). As many as 69% of individuals
with ASD present a comorbid diagnosis or psychiatric symp-
toms with depression and anxiety disorders being common
(Lever and Geurts 2016).

Similarly, substance use also presents a high rate of comor-
bidity. ‘Substances’ in this paper refer to chemicals that alter
the user’s awareness, behaviour and mood by altering their
brain function. These substances may be legal or illegal to
consume (McLellan 2017). Substances in this paper will also
refer to self-administered drugs for recreational purposes as
well as substances that are prescribed for medical purposes but
are used in high doses or in inappropriate situations.
Substance use may lead to the abuse of substances or depen-
dence that often leads to harmful side effects, changes in
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behaviour and physical withdrawal symptoms when removed
from the substance. The use of substances can therefore lead
to a substance use disorder (SUD) (McLellan 2017). Unlike
other mental disorders such as schizophrenia, mandatory drug
tests are not required for individuals with ASD in most routine
clinical assessments and hence substance use in this popula-
tion is under-recognised (Palmqvist et al. 2014). The potential
for those with ASD to be struggling with substance use or
dependency seems to be overlooked in modern-day mental
health practices as well as in academic literature (Arnevik
and Helverschou 2016).

One known systematic review on the topic of ASD and
SUD was published in 2016 by Arnevik and Helverschou.
Their subtopics were epidemiology, patient characteristics
and the function of drug use and treatment, sourcing a total
of 18 papers. That systematic review had its strengths, al-
though it used a limited amount of literature, did not discuss
the types of substances used, had an extremely limited discus-
sion on the potential neurological and social deficits that con-
tribute to substance use and lastly and focused mainly on the
limited treatment interventions available. Some updated liter-
ature has been published on this subject matter after January of
2016 when the researchers last performed their database
search (Arnevik and Helverschou 2016).

However, this research paper intends to incorporate a vari-
ety of, and updated research using various databases, some of
which are different from those used by Arnevik and
Helverschou (2016). Additionally, this systematic literature
review aims not only to discuss the prevalence of substance
use but also to focus on any potential social and neurological
deficits that may make an individual with ASD more suscep-
tible to substance use. Furthermore, this paper seeks to under-
stand why the relationship between ASD and substance use
may occur as well as the types of substances used and possible
explanations and implications of this usage to investigate a
possible comorbid relationship.

Extensive research has been conducted on the possible link
between substance use and addictive behaviours among peo-
ple with attention deficit hyperactivity disorder (ADHD), an-
other neurodevelopmental disorder, yet considering substance
use as a possible struggle faced among individuals with ASD
has only started to gain some psychological and psychiatric
attention (Sizoo et al. 2010a, b). Ortiz-Medina et al. (2014)
suggested that substance use rates in ASD may be equivalent
to other psychiatric disorders, yet some claim that SUD is
vastly underdiagnosed in those with ASD (Palmqvist et al.
2014). Furthermore, the available information and data on
ASD’s relationship with substance use remains extremely lim-
ited and warrants more investigation (Ortiz-Medina et al.
2014).

Many articles about ASD focus on maternal prenatal risk
factors such as substance usage during pregnancy and how
this may affect the development of ASD in children. The topic
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of substance use by either adolescents or adults with this dis-
order remains under-researched. The aetiology of ASD alone
remains an important area of investigation, although seeking
to understand individuals with ASD’s potential coping mech-
anisms, risks and how it affects individuals throughout their
lifetimes is a significant area of focus as well. The purpose of
this systematic literature review is to fill the gap within con-
temporary literature by providing a comprehensive picture of
the extent and nature of the interaction of ASD and substance
use. Available literature has tended to focus on one aspect of
substance use among people with ASD such as the prevalence
of SUD, whilst this paper aims to discuss possible explana-
tions and factors that account for this relationship dynamic
from a wider lens.

Lalanne et al. (2017) suggested that it is important to train
professionals to identify addiction early in those with ASD
and to raise awareness of this potential comorbidity among
mental health workers. It is imperative to improve our under-
standing of substance use in addition to its impact on mental
and neurodevelopmental disorders. The limited research and
literature provided on this subject matter provides some chal-
lenges but also emphasises the importance of performing such
a literature review as a lack of understanding or awareness of
this vulnerable subgroup may lead to them suffering in silence
and a worsening in symptoms.

This review involves performing an extensive search of
several applicable databases to discover relevant primary re-
search papers of either a qualitative or quantitative nature from
the last 10 years (2009-2019). These studies include the sub-
ject of ASD and its relationship with substance use as a main
or subtopic. Overall, this research paper seeks out to under-
stand to which extent living with ASD creates an increased
risk for substance use through the following objectives:

* To determine the prevalence and types of substances used

* To determine the social and environmental causes of sub-
stance use in those with ASD

* To determine the potential genetic and neurological
vulnerabilities

* To determine the prevention, screening, treatment and
care issues among this population

Method

Relevant articles were sought through a carefully structured
process in which seven databases were searched
(SpringerLink, Research Gate, Cengage Learning, Journal of
Autism and Developmental Disorders, PubMed, Medline and
Psych Info) for full-text scholarly literature which had been
published between 2009 and 2019. These searches were lim-
ited to English using a combination of keywords in each



Rev J Autism Dev Disord

database. The keywords used are as follows: Autism AND
substance use OR substance abuse OR drug use OR addiction
OR drug addiction OR drug dependency OR heroin OR can-
nabis OR alcohol OR LSD OR methamphetamines OR crack
cocaine OR cocaine OR hallucinogens OR ecstasy OR tobac-
co OR inhalants OR ketamine OR crystal meth OR meth OR
weed OR marijuana OR benzodiazepines OR recreational
drugs. A total of 940 articles were found across the following
databases, Journal of Autism and Developmental Disorders
(9); SpringerLink (46); Cengage Learning (49); Research
Gate (65); PubMed (249); Medline (328); and Psych Info
(194). These articles were critiqued using the inclusion and
exclusion criteria in Table 1. Only articles discussing adults
and adolescents were included. There are various
interpretations of the age which adolescence begins; Curtis
(2015) defines adolescence as starting from 11 years of age
due to the earliest potential initiation of puberty and ending at
18 years of age when an individual enters the early adulthood
stage. Articles that fit the inclusion criteria were imported
using RefWorks and duplicates were removed. The database
search was concluded on the 15th of May 2019. This process
has been demonstrated by the PRISMA flow diagram in Fig.
1.

Results
Included Studies

This section describes the origin and nature of the 26 studies
that were derived from 671 studies found after duplicates had
been removed. A comprehensive summary of all 26 studies is
included in Table 2. Twenty out of the 26 studies found were
from European countries. Only six out of the 26 studies were
performed in other parts of the world such as the USA (4),
China (1) and Australia (1). Apart from China, it is evident
that the given studies came from developed countries, where
people generally have a higher quality of life and more access

to healthcare compared to developing countries (Lake and
Turner 2017). Only three of the 26 studies consisted of longi-
tudinal studies, making most of the studies cross-sectional.
Eleven out of the 26 studies included participants with both
ADHD and ASD. This may be because these two disorders
share similar developmental pathways and behaviours; thus, it
may be hypothesised that they share the same risk for sub-
stance use-related problems (Lundstrom et al. 2011).

Five studies discuss the use of one or many substances as a
subtopic, whereas the rest of the 21 studies have substance use
as a main variable and topic of interest. From the years 2009 to
2019, the given papers seem to be equally spread among the 10
years. Five studies contained 1-11 participants, another five
studies used 11-100 participants, eight of the studies had a
sample of 101-200 participants, three studies used 201-600
participants and five studies had 600+ participants. As stated
by Sizoo et al. (2010a) who used a sample of 61 ASD and 49
ADHD participants, ‘Given the modest sample sizes it must be
emphasised that the results are preliminary, calling for replica-
tion’ (p. 41). Most of the studies contain 101 to 200 participants
or more, although 10 studies still used less than 100 partici-
pants. This is because some studies were of a qualitative nature
which tended to use a smaller population sample.

All the studies had men as the dominant represented gen-
der. This may be because ASD and autistic traits are more
commonly seen in males (Kreiser and White 2015). Most of
the studies (17) included participants that were either treat-
ment-seeking, outpatients or in psychiatric care. Other types
of populations included in the studies consisted of offenders
(1), college students (1) and homeless people (1). The remain-
ing six studies contained individuals from various locations
which were uncategorised.

As described in the inclusion criteria, studies containing
adolescents above the age of 11 years and adults were
searched for. The only study that included children under the
age of 11 years was the Swedish national cohort study by
Lundstrom et al. (2011), although the study excluded their
child participants when measuring mood disorders and SUD.

Table 1 Inclusion and exclusion

criteria Inclusion

Exclusion

Literature published between 2009 and 2019

Written in English

Literature that includes both ASD and substance
use as either their main or subtopic

Substance use that is either for recreational
purposes or the misuse of prescribed

substances

Primary research studies and case studies/reports
Studies that are either qualitative, quantitative or

mixed method

Literature that focuses on persons under 11 years of age

Substance use among caretakers of individuals with ASD
to cope

Maternal prenatal substance use and its impact on ASD

Other addictions that are not substance use such as Internet
and gambling addiction

Secondary research papers, including literature reviews

A focus on the treatment of ASD using substances that are
correctly prescribed or administered by a medical
professional, such as medical marijuana
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Fig. 1 PRISMA flow diagram.
This diagram represents the
process of identifying and
screening papers for eligibility
that were included in this research

paper

Only three of the studies had a specific focus on adolescents.
Sixteen studies of a quantitative nature mainly focused on the
prevalence of substance use, types of substances used or the
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Records identified through Additional records identified
database searches (PubMed, through other sources
Medline, Psych Info, Research
Gate, Cengage Learning, N=5
Springer Link, Journal of Autism
and Developmental Disorders)
N=940
I Records excluded:
\/|' Treatment of ASD: 86
Focus on ADHD only: 150
Records after duplicates Another disorder: 60
were removed and were —>
screened based on titles Maternal prenatal substance
and abstracts exposure: 56
N= 671 Focus on Children: 34
Potential causes of ASD: 62
No focus on substance use: 91
Only a focus on substance
use: 14
Families of those with ASD: 18
Other forms of addiction: 2
N=573
‘VV
Full text articles assessed
for eligibility —| Not relevant to this research
paper’s aims and objectives
N= 98
B N=72

Articles to be included in the
systematic literature review

N=26

effectiveness of treating SUD among this sample. Ten quali-
tative studies made use of interviews and case studies and
primarily aimed to understand the underlying reasons as to
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why the population in question may or may not use
substances.

Definitions of ASD and Substance Use

The selected studies observed different aspects of substance
use. Some make use of the terms ‘substance use-related prob-
lems’ (Butwicka et al. 2017), ‘substance-related behaviours’
(Schapir et al. 2016) or ‘addiction’ (Van Wijngaarden-
Cremers et al. 2014). This variance provides a challenge when
it comes to comparing the results. Most studies concerned
SUD, which indicates that this is a disorder that has been
diagnosed in the individual although many individuals may
have a pathological relationship with substances but may not
have been formally diagnosed with an SUD (Palmqvist et al.
2014).

Studies also differed with their classification of ASD.
Some studies used different terms linked to ASD such as
‘autistic traits’ or ‘autistic-like traits’ which may indicate some
symptoms of ASD but not a formal diagnosis. Some studies
differentiate high-level and low-level autism which may act as
a beneficial distinction to help identify who is at risk. One
study by Ramos et al. (2013) exclusively included
Asperger’s syndrome which is on the high-functioning spec-
trum with standard cognitive functioning but severe deficits in
social skills (Casartelli and Chiamulera 2016).

Some studies included pervasive developmental disorder
(PDD) or Pervasive Developmental Disorders Not
Otherwise Specified (PDD NOS) which is a disorder like
Autism but that does not reach the full criteria (Cascio and
Kilmon 1997). The current version of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) has revised
the criteria for autism by using the term ASD in replacement
of PDD suggesting that autism presents itself in different
levels of functioning rather than different subtypes (Maenner
et al. 2014). The DSM-5, which was released in 2013, no
longer contains various subtypes of autism such as
Asperger’s syndrome or PPD NOS as seen in some of the
studies in this systematic literature review. Maenner et al.
(2014) further suggested that ASD prevalence estimates may
be lower under the DSM-5 criteria than under earlier versions
of the DSM. This poses a challenge when comparing older
studies to more recent studies. Furthermore, studies that fail to
differentiate high-functioning from low-functioning ASD can
be problematic as studies that distinguish this assist in identi-
fying a precise population that may be vulnerable to substance
use instead of generalising the entire spectrum.

Conflicting Literature Regarding the Comorbidity of
ASD and Substance Use

The extent of substance use in those with ASD has been dif-
ficult to determine as limited research has been done on these

@ Springer

interacting variables (Lundstrom et al. 2011). Most studies
found have suggested a higher vulnerability or a link between
ASD and the likelihood of the development of an SUD. Out of
the 26 studies, five studies seem to disagree, namely,
Hofvander et al. (2009), Ramos et al. (2013), Schapir et al.
(2016), Mangerud et al. (2014) and lastly Churchard et al.
(2019). Hofvander et al. (2009) found that the ASD popula-
tion was no more at risk for substance use-related disorders
compared to other psychiatric populations.

The remaining four studies (Churchard et al. 2019;
Mangerud et al. 2014; Ramos et al. 2013; Schapir et al.
2016) found a lower risk of substance use within the ASD
population. Churchard et al. (2019) studied autistic traits
among the homeless population. They hypothesised that
homeless individuals with autistic traits had a lowered risk
of substance use compared to their non-ASD homeless coun-
terparts. Out of 22 homeless individuals with autistic traits, 12
(55%) of them reported using substances. This number was
lower than the homeless population without autistic traits; out
of 72 participants, 56 (78%) reported using substances
(Churchard et al. 2019). This study is challenging to compare
to other studies, given its unique population sample of home-
less individuals.

Schapir et al. (2016) found a lower risk of substance use-
related problems among people with ASD which will be
discussed in the next section. Ramos et al. (2013) studied 26
participants with Asperger’s syndrome and concluded that
there was a low risk for drug use. Mangerud et al. (2014)
suggested that those with ASD are less likely to use sub-
stances because they are less likely to be found spending time
in situations where substances are used. Both Ramos et al.
(2013) and Mangerud et al. (2014) exclusively studied an
adolescent population, whereas Schapir et al. (2016) studied
a young ASD sample as well, with the youngest participants
being 14 years old and the mean age being 23 years old. These
variances in results may be due to the age of onset of sub-
stance use within this population, especially as this population
demonstrates various developmental delays (Casartelli and
Chiamulera 2016). Adolescents with ASD may also be more
sheltered compared to their non-ASD counterparts, thus mak-
ing it more difficult to obtain substances at an early age
through their peers.

Prevalence and Types of Substances Used

A total of 11 papers specified the different types of sub-
stances used among the ASD population within their stud-
ies, rather than simply measuring SUD only. Those that
were mentioned having users were alcohol (11), alcohol
and cannabis (1), alcohol and cocaine (1), alcohol and
unspecified medication (1), alcohol and unspecified drugs
(1), cannabis (9), cigarette/tobacco use (4), heroin (2),
cocaine (3), methadone (2), amphetamines (3),
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hallucinogens (1), benzodiazepines (1), others or unspec-
ified (4), polydrug (3), hard drugs (1) and soft drugs (1).
Substances that fall within ‘hard’ and ‘soft’ drugs are
often subjective and lack proper scientific classification.
Janik et al. (2017) found that in literature, soft drugs often
referred to cannabis, alcohol and tobacco. Hard drugs, on
the other hand, may refer to opioids, amphetamines and
cocaine. The results of the 11 studies will be discussed
following the ascending order of publication.

One of the earliest studies on the link between ASD and
SUD was done by Sizoo et al. (2009b). They used 75 ASD
participants, 18% of whom had a current SUD and 11% pre-
sented a former SUD. In total, 75% of former and 36% of
participants with current SUD had an alcohol-related SUD.
Methadone, polydrug and methamphetamine both had a 7%
SUD rate. A total of 29% of participants had a current
cannabis-related SUD and 14% had both alcohol and drug-
related SUD. No participants reported a disorder related to
sedatives or cocaine.

The next study by Sizoo et al. (2009a, b) initially com-
pared the results from both ASD and ADHD samples. The
ASD sample consisted of 76 participants. A total of 28%
of the ASD sample reported having a lifetime of SUD,
whereas the ADHD group reported 60% lifetime SUD.
The alcohol subtype of SUD was reported in 47% of the
ASD participants, drastically more than the ADHD group
(25%). Cannabis abuse was seen in 29% of the ASD
group. This systematic literature review does not include
gambling addiction; however, drugs and gambling disor-
der was a combined category and was reported at 24%.
These figures may not be representative of the whole
ASD or ADHD population given its small sample size.

A 2010 study was done by Sizoo et al. Out of the 61 ASD
participants, 30% reported having a lifetime SUD. A total of
53% were reported to have the alcohol dependence subtype of
SUD, 26% had the cannabis dependence subtype and 21% fell
within the ‘other’ category of SUD. These categories were
somewhat broad, although this was one of the earlier publica-
tions on this topic. This study also measured SUD in a sample
with ADHD. Lifetime SUD was seen to be higher within the
ADHD group (57%), but the alcohol dependence type SUD
was significantly higher in the ASD group (Sizoo et al. 2010a,
b).

Another similar study by Sizoo et al. also was done in 2010
with a sample of 70 ASD participants. A total of 70% of
individuals reported having no history of SUD. The abuse of
alcohol was seen in 14% of the sample. Methadone was re-
ported at 2%. Amphetamines were reported in 2% of the sam-
ple, cannabis was at 7%, alcohol with drug use was at 3% and
polydrug was at 2%. There were no users of sedatives, hyp-
notics, anxiolytics and cocaine (Sizoo et al. 2010a, b). These
percentages are a lot lower than seen in the previous 2010
study.

A study by Joshi et al. (2013) measured the types of sub-
stances used among the ASD treatment population, and 33%
of the participants reportedly had an SUD. Joshi et al. (2013)
stated that this is consistent with the rates observed in other
psychiatrically referred populations with other disorders.
Among the participants, 29% had met the criteria for lifetime
alcohol abuse and 6% for current alcohol abuse. Furthermore,
13% met the criteria for a lifetime and 3% met the criteria for
current alcohol dependence. A total of 11% reported cigarette
smoking in their lifetime yet no one still smoked at the time.
Five percent met the criteria for lifetime drug dependence and
2% had it at the time of participation. Two of the nine partic-
ipants who met the criteria for drug abuse reported to actively
be using at the time of assessment. Most of the participants
were described as using more than one drug (6 out of 9 par-
ticipants). Cannabis was used by all participants with a history
of substance use. The use of hallucinogens was reported at
55.5% (5 out of 9), benzodiazepines at 50% (4 out of 9) and
cocaine use at 33.3% (3 out of 9), which was also notably
common (Joshi et al. 2013).

Kronenberg et al. (2014) measured the abuse of substances
that occurred for more than 3 years. A total of 25% of partic-
ipants reported abusing alcohol and 8% abused cannabis, al-
though 42% used both alcohol and cannabis together. A total
of 27% abused both alcohol and cocaine. Finally, 8% abused
alcohol and medication. It is notable that in this study, alcohol
and cannabis used together was the most common combina-
tion of substance use, followed by alcohol and cocaine.

Van Wijngaarden-Cremers et al. (2014) performed a pilot
study on eight ASD males. Four out of eight (50%) had an
alcohol-related SUD, a further 50% were reported to have a
soft drug-related SUD and 62.5% were reported to have a hard
drug-related SUD. Five out of the eight participants had more
than one SUD. These figures appear drastically high and may
be because of the small sample size.

De Alwis et al. (2014) studied the frequency of alcohol,
cannabis and tobacco smoking in 3080 Australian twins with
ADHD symptoms and autistic traits. The more autistic traits
the individual had, the higher the rates of tobacco smoking
and nicotine dependence were noted. Those with autistic traits
were 11 times more likely to report using cannabis than the
general population. Additionally, cannabis dependence was
associated with both higher ADHD and autistic traits with
individuals displaying three or more symptoms. Higher autis-
tic trait symptoms decreased the chances of individuals drink-
ing monthly or drinking to the point of intoxication. However,
individuals with six or more autistic traits were more positive-
ly correlated with alcohol dependence, conditional to monthly
use.

A 2015 study analysed a group of participants with both
ASD and SUD to find out their primary drug of use. Three
percent reported no primary drug used and 71% of participants
abused alcohol. No participants claimed to use heroin, 7% of
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those used cocaine, 3% used amphetamines and 13% reported
cannabis abuse. Only 3% used more than one type of sub-
stance. It is evident within this study that alcohol was the most
favoured substance of choice among this sample (Kronenberg
et al. 2015b).

In the following study from 2016, smoking, alcohol or
other substance use was defined as lifetime use if it occurred
for a period of at least 6 months (Schapir et al. 2016). This
study used the term PDD and compared the use of substances
among PDD to non-PDD controls. PDD consists of the whole
spectrum of autistic disorders. Out of 85 PDD participants,
only 3.5% reported alcohol use, 20% reported smoking ciga-
rettes and 2.4% used cannabis. All these percentages were
significantly lower compared to the 85 non-PDD groups
where 10% used alcohol, 52.9% smoked cigarettes and
10.6% used cannabis. This study’s findings suggest that the
PDD group face a lesser risk of developing an SUD. This
contrasts with the rest of the studies discussed here.

The 2017 study by Butwicka et al. had a large population
sample of 26,986 patients with ASD and 1,349,300 non-ASD
controls. The ASD sample had higher rates of SUD and drug,
tobacco use and alcohol-related disorders. The rates of SUD
for the ASD group were at 3.6% which was notably higher
than the rate amount non-ASD individuals which were 0.8%.
This study showed that alcohol and drug-related disorders had
the same prevalence of 2.1% whereas tobacco use was only at
0.1%. All substance use rates were higher for the ASD group
than the non-ASD group. ASD was associated with an in-
creased risk for a variety of substance use-related problems.
The data from family members in this study suggested that
this was due to a shared link between ASD and substance use
problems between relatives (Butwicka et al. 2017). This has
been the most recent primary study found, which discusses the
different types of substances used and does not simply just
report on the prevalence of substance use in general. In sum-
mary, this study suggested a higher prevalence of SUD and
related problems among the ASD participants, especially
without intellectual disability disorder compared to the non-
ASD controls.

Social and Environmental Factors Associated with
Substance Use in ASD

The possible social and environmental reasons why those with
ASD may use alcohol or other substances are discussed in this
section based on the included studies. Sizoo et al. (2010a, b)
found risk factors for those with ASD to develop SUD to be,
early onset of smoking, having parents who have an SUD and
adverse family history of child mistreatment. The exact role of
the social environment outside of the home remains unclear.
Based on their case study of a 28-year-old male with ASD and
alcohol dependence disorder, Rengit et al. (2016) suggested
that the ASD population may be more likely to use substances
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outside social settings. Sizoo et al. (2010a, b), however, found
that people with ASD with a current or past substance depen-
dency may express more social interest compared to those
with ASD without a history of an SUD. De Alwis et al.
(2014) acknowledge that those with autistic traits stereotypi-
cally have lessened exposure to social settings, where the
pressure of alcohol consumption often takes place.

In contrast, De Alwis et al. (2014) further stated that the
lack of social support, stressful social events and related
comorbidities may encourage the development of alcohol
dependence. Sizoo et al. (2009a, b) hypothesised that using
substances, particularly alcohol, alters people with ASD’s per-
ception, reducing their awareness of their poor social skills
which may create the illusion of improved social interactions
without truly improving performance. To further suggest this,
Sizoo et al. (2009a, b), in another paper, found that those with
ASD with current or previous SUDs may have substance-
induced problems with reality testing.

Those with ASD may be more vulnerable to stress due to
restricted access to appropriate coping mechanisms
(Hofvander et al. 2009). Social and communication impair-
ments associated with ASD may contribute to substance use
as a coping mechanism (Rengit et al. 2016). The qualitative
study by Lalanne et al. (2015) found that their two partici-
pants, both with high-functioning ASD, drank alcohol to de-
crease their anxiety linked to unexpected life events, sensory
abnormalities and their lack of confidence when socialising.
Both individuals studied presented deficits in attention span
and executive functioning and thus, apart from alcohol, tried
improving their performance with stimulants such as caffeine,
nicotine and tea (Lalanne et al. 2015).

The study by Kronenberg et al. (2014) aimed to understand
the everyday life consequences of individuals with ASD who
also have an SUD. The study found that those with ASD and
an SUD struggled to make sense of and express emotions
accurately. Chaotic thoughts and emotions often lead to a
vicious cycle of negative thinking and substance use.
Chaotic thoughts and emotions may also lead to an overload
of stimulus making them feel hopeless and dejected, thus
overall contributed to a decreased life satisfaction, and can
lead to social isolation and feelings of loneliness. The use of
substances was consequently aimed to muftle these chaotic
thoughts and feelings as well as to assist them to relax and
eradicate feelings of boredom.

Participants further expressed that they used substances to
be able to interact with others, as the previous study suggested
(Lalanne et al. 2015). Substance use reportedly helped with
decreasing overstimulation or oversensitivity and helped par-
ticipants to focus and react more appropriately in social set-
tings. The participants expressed how structure in their lives
was important for them to be motivated and productive, al-
though substance use leads to the dissolving of structure with-
in their lives in the long term. Furthermore, this lack of
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structure created a perpetuating cycle, as chaotic thoughts in-
creased, leading to more negative feelings, and using of sub-
stances as a coping mechanism (Kronenberg et al. 2014).
Correspondingly, a study by Sizoo et al. (2010a, b) found that
the ability to perform domestic chores and taking part in soci-
ety was the most negatively impacted by substance use.

Little research has been done on gender differences and
their impact on comorbid SUDs and ASD. One study,
however, by Kreiser and White (2015) aimed to do so. It
was found that males with ASD were more likely to have an
SUD compared to their female counterparts. A total of 33% of
high-functioning males and 37% of low-functioning males
had met the criteria for an SUD. Only 14% of high and 17%
of low-functioning females met the criteria. Kreiser and White
(2015) hypothesised that females with ASD are more likely to
display internal disorders as comorbidities such as anxiety and
depression, as opposed to more external disorders (SUD).
Females with ASD are also known to present less restrictive
and repetitive behaviours compared to males with ASD
(Kreiser and White 2015). This is relevant because according
to van Wijngaarden-Cremers et al. (2014), substance addic-
tion and ASD share behavioural similarities such as the high
levels of detailed perception and rigid or compulsive habits.
These restrictive and repetitive behaviours which males with
ASD are more likely to possess may be a risk factor for SUDs.

Langstrom et al. (2009) looked at violent offenders with
ASD compared to non-violent offenders with ASD. It was
found that 16.1% of violent offenders with ASD had an
SUD, yet only 0.5% of non-violent offenders with ASD had
an SUD. The misuse of substances significantly correlated
with violent offenders but not non-violent offenders. This
may be because substance use reduces the ability for those
with ASD to anticipate the consequences of their behaviour
and makes it challenging to act appropriately and acceptably
in social situations (Helverschou et al. 2019).

Genetic and Neurological Vulnerabilities

Genetic and neurological vulnerabilities may increase the risk
for those with ASD to misuse substances, although little pri-
mary research has been done on this topic. Casartelli and
Chiamulera (2016) suggested that irregularities in motor cog-
nition may affect social functioning in individuals with ASD
and help explain the pathways of drug-seeking behaviours
through creating repetitive and compulsive behaviours. The
main neurocognitive deficits associated with ASD that were
identified by one study were social and cognitive impair-
ments, a lack of processing bias, weak central coherence and
executive functioning impairments (Kronenberg et al. 2014).
Executive function is responsible for decision-making, plan-
ning, assessing risks and the breaking of habits (Craig et al.
2016). According to Kronenberg et al. (2014), this lack of

executive functioning may influence their inability to under-
stand the consequences of substance use. It is, therefore, pos-
sible that substance use with ASD leads to further accumula-
tion of executive functioning deficits. Furthermore, according
to Lalanne et al. (2015), the abovementioned deficits may be
risk factors for developing alcohol dependency as they relate
to anxiety and social problem-solving skills.

Rengit et al. (2016) suggested that people with ASD have
an elevated threshold for frontal cortical dopamine depletion
meaning that they are less receptive to cognitive rewards com-
pared to the non-ASD population. This is hypothesised to
make them more inclined to seek out substances. Those who
have ASD also often suffer from oversensitivity from external
stimuli. To cope with this, they may develop highly rigid and
repetitive comfort-seeking behaviours. This may potentially
involve substance use for some (Sizoo et al. 2009a, b).

ASD and ADHD are suggested to share similarities in
behavioural, cognitive and genetic traits (Craig et al.
2016). ASD and ADHD seem to be comorbid developmen-
tal disorders (Kronenberg et al. 2015a). Around 50 to 70%
of the contributing genetic factors of ADHD and ASD
show an overlap (Craig et al. 2016). Studies have sug-
gested similar aetiologies of ASD and ADHD, signifying
an increase of rare copy number variants at locus 16p13.11
in those with ADHD, an area where microdeletions and
microduplications have been reported in association with
ASD (Lundstrom et al. 2011). The relationship between
ADHD and substance use has been thoroughly investigat-
ed. The co-occurrence of adult ADHD and alcohol abuse
ranges from 35 to 71% and the co-occurrence of adult
ADHD with substance abuse ranges from 15 to 25%. If
ADHD creates a high risk of substance use and related
disorders, ASD may have an increased risk as well.
Furthermore, Mulligan et al. (2014) suggested that adoles-
cents with high levels of autistic traits are at an elevated
risk for alcohol and tobacco use if they have comorbid
ADHD. Considering the similarities among ASD and
ADHD, the influences that encourage SUDs in those with
ADHD may have the same effect in those with ASD.

Dang et al. 2014) studied the autism susceptibility trait
candidate 2 (AUTS2) on a genetic level. This gene, when
disrupted, is strongly associated with ASD, epilepsy, dyslexia
and ADHD. It has also been found that it acts as a vulnerabil-
ity gene for heroin and alcohol dependence. It is further sug-
gested that anomalies with the AUTS2 gene may also increase
the susceptibility to cannabis or nicotine dependence. ASD
and SUD can both be perceived as developmental disorders
in which a genetic predisposition and vulnerability play a role
(Van Wijngaarden-Cremers et al. 2014). Regardless of this
information, more primary studies need to be done to investi-
gate the potential neurological relationship between ASD and
SUD.
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Prevention, Screening, Treatment and Care Issues

This section sets out to discuss possible preventative solutions
and challenges, issues with caring for those with ASD and an
SUD, issues with screening and possible treatments and their
challenges, based on four studies that were included in the
review (Helverschou et al. 2019; Kronenberg et al. 2016;
Rengit et al. 2016; Palmqvist et al. 2014). Based on one case
study, the prevention of substance misuse among members of
the ASD population may be a challenging task (Rengit et al.
2016). ASD serves as a risk factor for many other comorbid
disorders such as anxiety disorders and depression (Kreiser
and White 2015). These disorders may further perpetuate a
cycle of substance use due to feelings of isolation and loneli-
ness (Kronenberg et al. 2014).

As stated earlier, substance use is often assumed to be a
peer activity but with ASD, it may occur more frequently in
isolation (Rengit et al. 2016). Thus, the availability of sub-
stances in the home and a family history of substance abuse
should be considered (Sizoo et al. 2009a, b). For a person with
ASD, certain protective factors such as family support, man-
agement of comorbid disorders and possible social skills train-
ing may minimise the risk of substance abuse (Rengit et al.
2016). Getting someone with ASD and SUD to seek treatment
serves as another challenge as it involves intensive social in-
teraction (Helverschou et al. 2019). It can therefore be sug-
gested that group therapy is not likely to be as effective among
this population. With other forms of therapy, it is important to
work with the behavioural and cognitive abnormalities of
ASD when treating substance use problems or dependency
(Rengit et al. 2016).

A second study compared the levels of burden and
expressed emotions among those caring for individuals with
just SUD or of those with both ASD and SUD (Kronenberg
et al. 2016). It was found that ASD alongside SUD created a
significantly higher feeling of distress as reported by their
caregivers. However, it was found that ASD did not contribute
to an increased feeling of burden. This means the caretakers of
those with both ASD and SUD reported fewer feelings of a
burden than caretakers of individuals who just had SUD. This
may be because SUD alone contains more social stigma and is
seen as a weakness, whereas ASD is seen as an uncontrollable
disorder. Those with ASD may also have been cared for long
before they were diagnosed with an SUD; thus, caregivers
have become more accustomed to the given levels of distress
(Kronenberg et al. 2016).

Palmqvist et al. (2014) found that screening for SUD
among both adult and adolescent psychiatric patients with
ASD was not a common practice in Sweden despite it being
part of their neurodevelopmental disorder guidelines. This
suggests that SUD may be significantly underdiagnosed
among those with ASD or even ADHD. Being under the in-
fluence of substances such as hypnotics or cannabis may
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imitate autistic-like behaviours, such as poor self-regulation
and lack of inhibitory control, making it difficult to create a
differential diagnosis (Palmqvist et al. 2014). This needs to be
considered more seriously in current clinical assessment
practices.

A fourth study suggested that current treatment methods of
SUD may not always be suitable for those with ASD.
Helverschou et al. (2019) performed a clinical explorative
study on effective treatment methods with those with comor-
bid ASD and SUD. Within their study, four male patients with
both ASD and SUD were given cognitive behavioural therapy
(CBT) for a minimum of 10 sessions to treat SUD. This ther-
apy had been modified to accommodate the challenges that
ASD may present such as communication difficulties. This
resulted in two participants ending their substance use, one
participant reduced their substance use, and another remained
heavily dependent on alcohol. Although this type of psycho-
therapy had a fair success rate, ASD provided additional chal-
lenges. It was reported that the participants’ communication
styles made them challenging to work with. Participants also
needed more sessions than recommended and it was thus more
time-consuming. Therapists noted that participants had diffi-
culty in understanding the nature and purpose of the therapy
sessions and struggled to understand the professional nature of
the therapeutic process (Helverschou et al. 2019).

This study suggests that knowledge and experience with
ASD are necessary for the therapist to successfully treat drug
and alcohol use within this disorder. Additionally, family and
community support are important to facilitate early interven-
tion and help with factors such as housing and employment.
Loneliness was noted to be significantly prevalent within the
participants making social support networks even more essen-
tial for treating SUD. Overall, CBT remains a promising form
of treatment for those with ASD and SUD, especially when it
is modified to accommodate ASD (Helverschou et al. 2019).

Discussion

The aims and objectives of this systematic literature review
were to explore the relationship between substance use and
ASD concerning potential comorbidity, prevalence, types of
substances used, social or environmental causes of substance
use, genetic and neurological vulnerabilities and lastly,
potential prevention, treatment and care. The overall
objective was to ascertain to what extent living with ASD
creates an increased risk for substance use. Out of the 26
studies found, five studies found that the ASD population
were at either a decreased risk or had no less of a risk than
the average psychiatric population for developing a SUD,
whilst Hofvander et al. (2009) found that the ASD population
had the same risk for substance use-related disorders as other
psychiatric populations. Churchard et al. (2019), Ramos et al.
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(2013), Schapir et al. (2016) and Mangerud et al. (2014) found
a decreased risk in the ASD population for substance use. A
common theme among the studies done by Ramos et al.
(2013), Schapir et al. (2016) and Mangerud et al. (2014)
which found a decreased risk of SUD in the ASD population
was that their samples consisted of adolescents or young
adults. A suggestion for further research would be to compare
younger and older ASD populations concerning SUD to iden-
tify a potential age of onset.

The rest of the 21 studies picked up on a distinct pattern
suggesting that individuals with ASD may use more or be
more at risk for abusing substances, further suggesting a likely
comorbid relationship between ASD and SUD. Although, the
participants in the study by Schapir et al. (2016) had the
highest rate of cigarette smoking compared to all given studies
in this paper that measured cigarette smoking, with 20% of the
ASD/PDD population within these studies even though this
was a lot less compared to the non-ASD/PDD control group
(52.9%). This is much higher than what was reported in the
study by Butwicka et al. (2017) where only 0.1% smoked
tobacco and Joshi et al.’s (2015) study that reported 11% of
lifetime tobacco usage.

De Alwis et al. (2014) concluded that more autistic traits
were associated with an increased vulnerability to SUD in-
cluding smoking cigarettes and nicotine dependence.
Alcohol use and related disorders seemed to be the most com-
mon and the highest reported substance of choice according to
the given studies, followed by cannabis. Social impairment is
one of the main characteristics of ASD. This may explain one
reason why the individuals with ASD were less likely to use
illegal drugs and more likely to use alcohol, which is legal,
and cannabis, which is legal in some places, because the use of
illegal drugs requires complex social and communication
skills for the attainment of the drugs (Kronenberg et al.
2015a).

Loneliness and isolation were identified as common di-
lemmas the ASD population faced that contributed towards
substance use, both as a coping mechanism and ‘self-medica-
tion’ to increase social abilities (Kronenberg et al. 2014). It
can be hypothesised that the lack of social support and societal
purpose, such as being unemployed, may make someone with
ASD more vulnerable to turn to substances. A chaotic cycle of
events has been noticed when ASD participants used sub-
stances as a coping mechanism to deal with deficits in com-
munication skills, low self-esteem or environmental overstim-
ulation (Lalanne et al. 2015). This leads to a lack of structure
within their lives which further perpetuates substance use.
Early identification is thus key to preventing SUD (Rengit
et al. 2016). The high comorbidity rate of ASD with disorders
such as anxiety, depression and ADHD needs to be highly
considered (Kronenberg et al. 2015a). The given qualitative
studies were especially beneficial for this systematic literature
review in describing and understanding the social and

environmental challenges faced by ASD participants and
how they led to substance use. Social and environmental risk
factors are likely to be merged with neurological/genetic vul-
nerabilities such as cognitive impairments to create a higher
risk overall (Kronenberg et al. 2014).

Limitations of Given Studies

One of the biggest limitations of these studies has been that
they were mostly performed in first-world countries, with
European countries having most of the studies done. This
presents a limiting perspective as countries with a lower qual-
ity of life, low socio-economic status and unique life stressors
may present different risk factors for vulnerable psychiatric
populations to use substances (Lake and Turner 2017).
There furthermore remain an extremely limited number of
studies that specifically focus on the ASD population and their
relationship with substance use making the information not
well known or easy to find. There also remains limited prima-
ry studies on the genetic and neurological vulnerabilities or
links between ASD and substance use such as common defi-
cits. On the other hand, there is a more common focus in the
literature on how maternal substance use may lead to child
ASD due to neurological deficits or abnormalities in utero.
Both environmental and genetic/neurological risk factors
should be investigated as it is likely that both are at play to
increase comorbidity between ASD and SUD (Sizoo et al.
2010a, b).

Another challenge or limitation is the changes made be-
tween the DSM-5 and previous versions of this diagnostic
manual. PDD or PDD NOS and various other subtypes of
Autism are no longer seen as clinically relevant which poses
a challenge when looking at existing studies that are based on
these terms or subtypes. For example, the Ramos et al. (2013)
study deals with the subtype of Asperger’s syndrome whereas
that may now be ‘high functioning’ on the spectrum (Maenner
et al. 2014). Individuals who fit the criteria for ASD 10 years
ago may not meet the current DSM-5 criteria today, making it
imperative that new research is done based on the most up-
dated definitions and to keep the differences in mind when
dealing with research-based upon earlier versions of the DSM.
Most studies did not make mention of electronic cigarettes and
it is often unclear if these have been included in studies that
discuss nicotine.

Limitations of this Systematic Literature Review

This systematic literature review set out to utilise primary
studies, written in English, published from 2009 to 2019 and
accessible through seven different databases. It is possible that
valuable studies either written in another language, accessible
from a different database or published before 2009 have been
excluded. Furthermore, the information conveyed in this
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research paper is limited to the extent of information that was
able to be provided through available primary studies.

Suggestions for Further Research and Implications for
Policy

The role of familial influences on an individual with ASD’s
vulnerability to misuse substances needs to be more thorough-
ly explored, not only concerning the social environment but
also in terms of genetic susceptibility. This is because SUD
and ASD are both exceedingly hereditary disorders (Van
Wijngaarden-Cremers et al. 2014). Butwicka et al. (2017)
found a higher than usual susceptibility rate of potential
SUD among parents and siblings of participants with ASD
suggesting a genetic link between ASD and SUD. Dang
et al. (2014) found complimentary results stating that the
AUTS2 gene commonly associated with ASD may also act
as a vulnerability gene to heroin and alcohol dependence.
Regarding familial environment factors, early onset of
smoking, having parents who have an SUD and adverse fam-
ily history, or child mistreatment increases the chances for
those with ASD to develop an SUD. Therefore, looking at
substance availability within the home and family substance
use is vital (Sizoo et al. 2010a, b).

As stated earlier, Ramos et al. (2013), Schapir et al. (2016)
and Mangerud et al. (2014) found a decreased risk in the ASD
population for substance use and the common theme within
the three studies was that their samples consisted of adoles-
cents or young adults. A suggestion for further research would
be to compare younger and older ASD populations with SUD
to identify a potential age of onset. This could be done by
comparing younger and older people within the ASD popula-
tion to recognise the difference of substance use habits and
possible age of onset for SUD. Looking into substance use
among high- versus low-functioning ASD may also be helpful
to understand comorbidity better. Another important aspect to
keep in mind is the comorbidity of ADHD, as Mulligan et al.
(2014) stated that with comorbid ADHD, adolescents with
ASD may be vulnerable to substances.

Although this systematic literature review did not look at
the use of drugs as a treatment but rather how they are used
recreationally, there remains a lot to uncover regarding the
treatment of ASD and related symptoms with substances. A
double-blind, randomised pilot study by Danforth et al. (2018)
set out to test whether methylenedioxymethamphetamine
(MDMA), also known as ecstasy, would be a safe and effec-
tive aid alongside psychotherapy for reducing social anxiety
in the ASD population. MDMA is a stimulant and hallucino-
gen that is often viewed as a dangerous recreational substance,
although following treatment, a notable reduction in social
anxiety among the adult participants with ASD was concluded
(Danforth et al. 2018). This could further suggest why some
individuals with ASD seek out recreational drugs to attempt to
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self-medicate and eradicate symptoms of social anxiety. From
the chosen studies in this paper, one study identified nine
active ASD substance users and five participants used hallu-
cinogens (55.5%) (Joshi et al. 2013).

As of March of 2019, clinical trials have opened in North
America aiming to observe changes in symptoms associated
with ASD within participants when doses of cannabidiol
(CBD) are administered. This is based on the premise that
CBD may be able to reduce irritability and anxiety. This clin-
ical trial, however, will focus on participants between the ages
of 7 and 17 years [National Library of Medicine (U.S.) 2019].
Given the information from the chosen studies, cannabis, sec-
ond to alcohol, was a popular choice of substance for the ASD
population. Research like this remains scarce and new, and the
performance of more clinical trials should enrich our under-
standing of the potential positive and negative impacts of sub-
stances on the psychiatric population.

Continuing to perform research on this subject matter re-
mains imperative, and as discussed in the subsection of pre-
vention, treatment and care, identifying those who are strug-
gling with substance use remains a challenge. As mentioned
previously, executive functioning impairments have been con-
sidered a core deficit in ASD (Craig et al. 2016). At times,
substance use-related symptoms may be mistaken for im-
paired executive functioning in those with ASD and conse-
quently go undetected (Palmqvist et al. 2014). It is therefore
urged that routine testing in psychiatric settings be done for
substance use in ASD patients which is thoroughly done with
other disorders such as schizophrenia (Palmqvist et al. 2014).
With policy implications, such research may encourage more
routine testing for substance use in those with ASD may be
enforced. As discussed, ordinary therapy for SUD may not be
suitable for ASD (Helverschou et al. 2019). The 2019 study
by Helverschou et al. is the only study that was found to
clinically test the effectiveness of SUD treatment therapy on
the ASD population. More in-depth and extensive research
may pave the way for specialised therapy methods to best treat
those with comorbid ASD and SUD.

Conclusion

In conclusion, the possibility of those with ASD having an
increased vulnerability of developing a SUD or struggling
with substance use-related behaviours remains a very recent
topic of interest. Additionally, it remains a topic of limited
research which may produce a detrimental effect on our un-
derstanding of ASD; thus, more in-depth research is recom-
mended. The ASD population is likely to struggle with both
environmental and genetic/neurological vulnerabilities that
make them more likely to turn to substance use as a coping
mechanism such as feelings of social isolation and deficits in
executive functioning. Most of the literature compiled for this
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systematic literature review concludes that there is indeed in-
creased comorbidity, vulnerability or risk factor for those
within the ASD population to develop some type of SUD,
but this finding was not true for adolescents and younger
people. This may be due to the age of onset of substance use
within this population, especially as this population demon-
strates various developmental delays. This possible age differ-
ence has not been commonly recognised by other papers with-
in this topic and may be regarded as new information about
ASD and substance use.
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