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Abstract
It has been suggested that autistic traits are associated with less frequent alcohol use in adolescence. Our study seeks to 
examine the relationship between autistic traits and alcohol use in a large adolescent population. Leveraging data from the 
IMAGEN cohort, including 2045 14-year-old adolescents that were followed-up to age 18, we selected items on social 
preference/skills and rigidity from different questionnaires. We used linear regression models to (1) test the effect of the 
sum scores on the prevalence of alcohol use (AUDIT-C) over time, (2) explore the relationship between autistic traits and 
alcohol use patterns, and (3) explore the specific effect of each autistic trait on alcohol use. Higher scores on the selected 
items were associated with trajectories of less alcohol use from the ages between 14 and 18 (b = − 0.030; CI 95% = − 0.042, 
− 0.017; p < 0.001). Among adolescents who used alcohol, those who reported more autistic traits were also drinking less 
per occasion than their peers and were less likely to engage in binge drinking. We found significant associations between 
alcohol use and social preference (p < 0.001), nervousness for new situations (p = 0.001), and detail orientation (p < 0.001). 
Autistic traits (social impairment, detail orientation, and anxiety) may buffer against alcohol use in adolescence.

Keywords  Adolescence · Alcohol use · Autistic traits · Social preference

Introduction

Autism spectrum disorder (ASD) is a complex neurodevel-
opmental disorder, affecting more than 6 in 1000 children in 
Europe [1]. The disorder is characterized by social impair-
ments leading to less engagement in social interactions, 
abnormalities in verbal and nonverbal communication and 
restricted, stereotyped interests and behaviors that persist 
into adulthood [2]. Subthreshold levels of autistic traits are 
also found in the general population [3, 4]. This is shown 
by a number of instruments, including the self-assessment 
screening instrument called the ‘Autism-Spectrum Quotient’, 
which is used to measure autistic traits, regardless of a clini-
cal ASD diagnosis [5]. A systematic review showed that 

individuals within the general population had an average 
score of 17 on the before mentioned Autism-Spectrum Quo-
tient compared to an average of 35 in a clinical ASD popula-
tion [6]. Furthermore, results from a twin study suggested 
that autistic traits [as measured by the Social Responsiveness 
Scale (SRS)] were continuously distributed in both boys and 
girls [7].

Importantly, while ASD and subclinical autistic traits 
have been associated with various functional impairments 
[8, 9], associated benefits have also been reported. For 
example, a recent study using a large nationally representa-
tive cohort of British twins (n = 7781) found that children 
who focus strongly on the subject of interest and display 
little concern about fitting in tend to have better academic 
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performance than their peers [10]. Another study, comparing 
people with ASD with healthy controls on decision-making, 
found that individuals with higher levels of autistic traits 
were more likely to make consistent decisions [11].

Apart from the reported academic benefits, it has been 
suggested that autistic traits may also be associated with 
certain positive health behaviors, such as a reduced tendency 
to start drinking and/or abusing alcohol [12]. Supportive of 
the idea that autistic traits may act as a buffer against alcohol 
use is the finding of a recent large-scale study that examined 
comorbidity within ten psychiatric diagnostic groups: devel-
opmental disorders were the only type of disorders that were 
not associated with later substance use [13, 14]

One possible explanation of reduced alcohol intake 
among adolescents with autistic traits, like a more rigid 
thinking pattern, could be that, once they decide not to start 
using alcohol, they will not change their decision due to peer 
pressure. Alternatively, a reduced tendency to start drinking 
may also be due to impaired social skills, causing individu-
als with autistic traits to have more limited interactions with 
their (substance-abusing) peers [15] and less access to social 
settings that encourage drinking and alcohol intoxication 
[12]. Peer influence is an important risk factor for drink-
ing in adolescence [16, 17], and less engagement in social 
situations may, therefore, be protective against alcohol use.

However, findings relating to alcohol use among the non-
clinical samples have been inconsistent. For example, De 
Alwis et al. [18] found that adults with autistic traits were 
less likely to report drinking to intoxication, but were at 
elevated risk for developing alcohol dependence. Contrary 
to this finding, a twin-study using data from two Swedish 
samples (including adults and children) found that individ-
uals with more autistic traits indicated more alcohol and 
substance abuse [19]. Alcohol use among individuals with 
autistic traits could be potentially attributed to ‘self-medi-
cation’ to lower anxiety. Indeed, it has been suggested that 
some persons with high-functioning autism intentionally 
drink alcohol to cope with anxiety, to maintain friendships 
and gain access to new relationships [20, 21]. Interestingly, 
while this theory has been put forward in relation to ASD 
[20, 21], this pattern is generally not seen in adolescents 
with (social) anxiety [22].

These inconsistent findings are potentially due, at least in 
part, to several methodological limitations of those earlier 
studies, such as crude measures of alcohol use [19] or a 
failure to account for potential comorbid Attention Deficit 
Hyperactivity Disorder (ADHD) symptomatology. Account-
ing for ADHD symptoms is important because ADHD and 
its subclinical symptoms co-occur frequently with both 
autistic traits [19, 23, 24] and clinical ASD [9] and greatly 
influence alcohol use in this group. Indeed, in contrast to 
individuals with ASD traits alone, individuals with comor-
bid ADHD traits have been found to have an increased risk 

of alcohol abuse [14, 18, 25, 26]. It has been suggested 
that the underlying reasons for the increased alcohol con-
sumption among youngsters with co-occurring ASD and 
ADHD symptoms could be in part genetic but may also be 
a direct, impulsive, response to dealing with stressors in the 
immediate environment [27, 28]. Autistic traits have been 
associated with an enhanced risk of exposure to environ-
mental stress, e.g. to bullying or child abuse [27, 28]. The 
co-occurring (impulsive) traits associated with ADHD may 
cause the young individual to initiate alcohol use.

Understanding the relationship between autistic traits 
and alcohol use in adolescents may provide us with new 
insights into factors that may facilitate or prevent the devel-
opment of alcohol use during adolescence, and may pro-
vide important clues about potential targets for interven-
tions aimed at the reduction of alcohol use in adolescents.

Adolescence is a crucial, dynamic developmental period 
[29] and there is large heterogeneity in developmental pat-
terns across individuals. Trajectories of alcohol use behav-
iors may provide more insight into what makes adolescents 
decide to start drinking and who is more likely to engage in 
unsafe drinking practices (like binge drinking) than cross-
sectional data alone.

Using comprehensive data from the unique large-scaled 
IMAGEN cohort [30] including over 2400 young adoles-
cents, we (1) examined the association between autistic traits 
relating to social skills and rigidity and differences in alco-
hol use between the ages of 14 and 18, (2) explored the asso-
ciation between these autistic traits and the amount of drinks 
per occasion and risk of binge drinking, and (3) explored 
whether there was a differential association between alcohol 
use and specific autistic traits.

Methods

Participants

The IMAGEN study is a multi-site multi-national longitudi-
nal research project that includes data on 2462 14-year-old 
adolescents and their parents. Participants were recruited 
through high schools in eight European sites across the 
United Kingdom, Ireland, France, and Germany. Clinical 
and behavioral data were collected at baseline, and assess-
ments were repeated at 2 (age 16) and 4 years (age 18) fol-
low-up. A detailed description of recruitment and research 
procedures has been published elsewhere [30]. The study 
protocol was approved by the King’s College London (KCL) 
College Research Ethics Committee CREC/06/07-71 and 
each study site was granted approval from the local research 
ethics committee. Written consent was obtained from each 
participant and his or her guardian.
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Instruments

Social preference and rigidity

To assess autistic traits in the IMAGEN population, items 
were derived from the following scales designed to capture 
personality traits and behavior in non-clinical populations:

The Neuroticism, Extraversion, Openness Personality 
Five Factor Inventory (NEO-FFI) [31] contains 60 ques-
tions on separate personality traits organized by the five-
factor model (neuroticism, extraversion, openness to experi-
ence, agreeableness and conscientiousness). The items are 
measured on a five-point Likert scale ranging from ‘strongly 
agree’ to ‘strongly disagree’. We selected three items from 
this scale: ‘I like to have a lot of people around me’, ‘I usu-
ally prefer to do things alone’ and ‘I really enjoy talking to 
people’.

The Temperament and Character Inventory Questionnaire 
(TCI) [32] is a self-report instrument that assesses four tem-
perament (novelty seeking, harm avoidance, reward depend-
ence, and persistence) and three character (self-directness, 
cooperativeness and self-transcendence) dimensions. It com-
prises 240 items rated on a five-point Likert scale, ranging 
from ‘definitely true’ to ‘definitely false’. Two item were 
selected from the TCI: ‘I hate to change the way I do things, 
even if many people tell me there is a new and better way 
to do it’ and ‘I like to pay close attention to details in eve-
rything I do’.

The Strengths and Difficulties Questionnaire (SDQ) [33, 
34] assesses peer relations, conduct problems, emotional 
problems, prosocial behaviors and hyperactivity using 25 
items on a 3- point Likert scale, ranging from ‘true’ to ‘not 
true’. From this scale we selected two items: ‘I have one 
good friend or more’ and ‘I am nervous in new situations. I 
easily lose confidence’.

When necessary, item scores were reversed, so that for 
each item a higher score represented more severe traits 
(Table 1).

ASD and ADHD diagnoses

IMAGEN is a general cohort study, which means partici-
pants with a clinical diagnosis of ASD or ADHD were 
excluded. However, some participants may still have met 
the diagnostic criteria for ASD or ADHD. We used the 
Development and Well-being Assessment (DAWBA) to 
identify and exclude these individuals from analyses. The 
DAWBA includes a package of interviews, questionnaires 
and rating techniques designed to diagnose psychiatric 
problems in 2–17 year-olds. Clinical raters use responses 
from informants to assign ICD-10 and DSM-IV psychiat-
ric diagnoses. These clinician-rated DAWBA diagnoses 

are considered reliable and are able to discriminate well 
between community and clinical samples and between dif-
ferent diagnoses [35].

Alcohol use

To measure alcohol use, we used a short version of the 
Alcohol Use Disorder Identification Test (AUDIT), called 
the AUDIT-Consumption (AUDIT-C [36]). The items 
were designed to measure (1) frequency of alcohol use 
(How often do you have a drink containing alcohol?), (2) 
the amount of alcohol used (How many standard drinks 
containing alcohol do you have on a typical day when 
drinking?), and (3) the frequency of binge drinking (How 
often do you have six or more drinks on one occasion?). 
The AUDIT-C is a reliable measure of hazardous alcohol 
use [36] and has been validated in adolescent populations 
[37]. Questions are rated on a five-point Likert scale, 
ranging from 0 to 4 with higher scores indicating more 
frequent and more severe alcohol use (Table S1). The 
cut-off scores for alcohol use disorder in adults are  ≥ 3 
(women) or  ≥ 4 (men) [36]. For adolescents, an item sum 
score of 2 or higher has been considered ‘problematic 
alcohol use’ [37].

Intelligence Quotient (IQ)

IQ was estimated with the WISC-IV subtests Vocabulary 
(crystalized IQ marker) and Matrix Reasoning (fluid IQ 
marker) [38, 39]. See supplemental Table S2 for a descrip-
tion of the WISC-IV.

Table 1   Selected questions on autistic traits

NEO-FFI Neuroticism, Extraversion, Openness Personality Inventory 
Five Factor Inventory, TCI Temperament and Character Inventory 
Questionnaire, SDQ Strengths and Difficulties Questionnaire
*Lower scores on this item translate to higher scores

Question Item name

NEO-FFI:
-I like to have a lot of people around me.* People
-I usually prefer to do things alone Alone
-I really enjoy talking to people.* Talking
TCI:
-I hate to change the way I do things, even if many people 

tell me there is a new and better way to do it
Change

-I like to pay close attention to details in everything I do Details
SDQ
-I have one good friend or more.* Friends
-I am nervous in new situations. I easily lose confidence Nervous
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Statistical analyses

Preparatory analyses

Item selection to measure autistic traits was performed using 
a stepwise approach. First, we evaluated all items from the 
SDQ, NEO-FFI, and TCI, using the DSM-IV ASD clas-
sification as reference [40]. This resulted in 18 potentially 
relevant questions. Second, we ran a principle component 
analysis to explore which items loaded best on the fac-
tors corresponding to the ASD DSM-IV classification (see 
supplementary material Table S4 for principle component 
analysis including the final selected items). Several items 
were removed because they loaded on multiple factors or 
did not load well on any of the factors (< 0.3). We checked 
the inter-correlation of the seven included autistic trait vari-
ables using Pearson correlation coefficients. Distribution of 
the social preference/skills and rigidity domain scores was 
also explored visually with the aid of a histogram. Lastly, we 
examined whether individuals with a suspected clinical ASD 
diagnosis (defined as DAWBA clinical ASD rating of > 0) 
had higher cumulative scores on the selected questions com-
pared to those without. Individuals with a suspected ASD 
diagnosis were excluded from further analyses.

Association between autistic traits at age 14 
and alcohol use in adolescents age 14–18

To explore the association between the autistic trait scores 
and alcohol use over time, we first looked at AUDIT-C 
scores at age 14, 16, and 18. Next, individual intercept and 
slope coefficients for the individual AUDIT-C scores over 
time were calculated for all subjects. The intercept refers 
to the AUDIT-C scores at age 14 and the slope shows the 
change of the AUDIT-C scores over time. An increase in 
AUDIT-C score, reflected by the slope coefficient, refers to 
an increase in alcohol use.

To test if drinking behaviors at baseline and their change 
over time were influenced by the cumulative score of the 
autistic trait domains, we used linear regression models 
including AUDIT-C intercept and slope coefficients as 
dependent variables and sum autistic trait score as independ-
ent variable, controlling for sex, site, presence of clinical 
DAWBA ratings of ADHD and IQ. We then examined the 
association between the social preference/skills and rigidity 
scores and amount of drinks per occasion in participants 
who indicated they were drinking at least once a month, 
using linear regression models. Lastly, we aimed to examine 
the differential influence of specific types of autistic traits on 
alcohol use by exploring the association between individual 
items and intercept and slope coefficients of the AUDIT-C 
scores.

All analyses were performed in Stata/MP 14.2 (Stata-
Corp, College Station, TX) [41]. Statistical significance 
was determined as a p value < 0.006 (0.05/8) due to eight 
statistical tests done on the dependent variable.

Results

Sample description

Out of 2462 IMAGEN participants, the results of the 
DAWBA pointed to four individuals with clinically severe 
ASD symptoms, who were excluded from further analyses. 
Another 413 had insufficient data available on questions of 
the autistic trait domains or ASD diagnosis, retaining a sam-
ple of 2045 participants for the main analyses (see Table 2 
for their demographic characteristics).

The cumulative scores of the autistic trait domains were 
normally distributed (Fig. S1). Pearson correlation coeffi-
cients indicated weak, non-significant, correlations between 
measures underlying the autistic trait domains (Table S3). 
Participants with a clinical DAWBA rating of ASD (n = 4) 
had significantly higher autistic trait sum scores compared 
to the rest of the sample (mean of 21.00 vs 17.03, t = 2.37, 
p = 0.018). The percentage of participants in the sample that 
reported using alcohol at least once a month increased with 
age: 52% at age 14, 83% at age 16 and 93% at age 18.

Table 2   Sample characteristics

a Alcohol Use Disorder Identification Test—Consumption (AUDIT-C)

Study sample
(n = 2045)

Ratio male/female; n (%) 1001 
(49.0%)/1044 
(51.0%)

Age at baseline; M (SD) 14.45 (0.408)
Participation rate per center, n (%)
 London 246 (12.6%)
 Nottingham 302 (15.5%)
 Dublin 179 (9.2%)
 Berlin 244 (12.5%)
 Hamburg 253 (12.9%)
 Mannheim 230 (11.8%)
 Paris 250 (12.8)
 Dresden 251 (12.8%)

Measures:
 IQ; M (SD) 38.25 (4.97)
 AUDIT-Consumptiona; M (SD)
  Age 14 1.08 (1.53)
  Age 16 2.87 (2.32)
  Age 18 4.23 (2.53)

 Sum score autistic trait items at age 14; M (SD) 17.03 (3.35)
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Autistic traits and trajectories of alcohol use

Cumulative scores on the selected questions of the social pref-
erence/skills and rigidity domains did not predict drinking 
behavior at age 14 (b = − 0.024; CI 95% = − 0.045, − 0.004; 
p = 0.021), but individuals with a higher total score engaged 
in drinking behavior less frequently between ages 14 and 18 
(b = − 0.030; CI 95% = − 0.042, − 0.017; p < 0.001). Girls 
showed a smaller increase in alcohol use between ages 14 
and 18 than boys (b = − 0.651; CI 95% = − 0.735, − 0.568; 
p < 0.001), but the autistic trait domains showed a similar pre-
dictive effect in both boys and girls. Interestingly, not correcting 

for ADHD did not alter the results. Using ‘country’ instead of 
‘center’ as a variable gave similar results. See Fig. 1 for the 
association between the slope coefficients of the total AUDIT-
C scores and the SPAR total scores and supplemental table 
(Table S3) for the associations between the intercepts and 
slopes of the AUDIT-C and the autistic traits divided by sex.

Association between autistic traits and the amount 
and frequency of alcohol use

Table 3 presents results of the regression analyses on 
social preference/skills and rigidity total scores and 

Fig. 1   Association between 
AUDIT-C slope and item sum 
score

Table 3   Association between cumulative social preference/skills and rigidity scores and items 2 and 3 of AUDIT-C

All measures have been controlled for sex, IQ, site and ADHD-ratings. Alcohol Use Disorder Identification Test—Consumption. Adj. R2: per-
centage of variance that is accounted for, 1 meaning 100%
*p < 0.006, significant
a Ranging from 1 (1 or 2) to 5 (10 or more)
b Ranging from 1 (never) to 5 (daily or almost daily)

Coef. CI 95% Std. error β t p Adj. R2

How many standard drinks containing alcohol do you have 
on a typical day when drinking?a

14 (n = 1078, 52%) − 0.014 − 0.027, − 0.000 0.007 − 0.063 − 2.00 0.046 0.022
16 (n = 1370, 83%) − 0.023 − 0.039, − 0.006 0.008 − 0.074 − 2.70 0.007 0.042
18 (n = 1363, 93%) − 0.024 − 0.041, − 0.007 0.009 − 0.074 − 2.80 0.005* 0.130
How often do you have six or more drinks on one occasion?b

14 (n = 1078, 52%) − 0.020 − 0.033, − 0.008 0.006 − 0.100 − 3.14 0.002* 0.009
16 (n = 1370, 83%) − 0.025 − 0.039, − 0.011 0.007 − 0.095 − 3.45 0.001* 0.034
18 (n = 1363, 93%) − 0.023 − 0.038, − 0.007 0.008 − 0.076 − 2.89 0.004* 0.123
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AUDIT-C scores at follow-up in participants that con-
sumed alcohol monthly or less. Regression analy-
ses per time-point among those participants showed 
that higher autistic trait sum scores were associated 
with fewer drinks consumed per occasion at age 18 
(b = − 0.024; CI 95% = − 0.041, − 0.007; p = 0.005); as 
well as less binge drinking at age 14 (b = − 0.020; CI 
95% = − 0.033, − 0.008; p =  0.002), age 16 (b = − 0.025; 
CI 95% = −  0.039, −  0.011; p = 0.001) and age 18 
(b = − 0.023; CI 95% = − 0.038, − 0.007; p = 0.004).

The association between different types of autistic 
traits and alcohol use

Our findings suggest that reduced social interest, more 
attention to detail and being nervous in new situations 
were associated with lower AUDIT-C scores (Table 4).

We observed a smaller increase in AUDIT-C scores 
over time among individuals who indicated that they pre-
ferred to do things alone (b = − 0.076; CI 95% = − 0.119, 
− 0.032; p = 0.001) and among those that did not enjoy 
talking to people (b = −  0.141; CI 95% = −  0.200, 
−  0.082; p < 0.001). However, ‘not having many 
friends’ was not associated with alcohol use at age 14 
(b = − 0.105; CI 95% = − 0.206, − 0.005; p = 0.040).

In addition, higher scores on the items refer-
ring to stronger attention to detail (b = −  0.108; CI 
95% = − 0.152, − 0.064; p < 0.001) and being nervous 
in new situations were associated with less alcohol use 
over time (b = 0.050; CI 95% = 0.020, 0.081; p = 0.001). 
Being nervous in new situations was also associated 
with a lower level of alcohol use at age 14 (b = 0.074; CI 
95% = − 0.125, − 0.023; p = 0.004).

Discussion

In a large sample of adolescents that were followed-up from 
ages 14–18, we sought to explore the relationship between 
autistic traits and alcohol use in adolescents. Our findings 
suggest that, after adjusting for suspected ADHD symptoma-
tology, autistic traits are associated with less frequent use 
of alcohol. Individuals with higher total scores on questions 
relating to social preference/skills and rigidity were less 
likely to start using alcohol during adolescence and to binge 
drink compared to their peers. Specifically, adolescents with 
less social interest, higher levels of attention to details, and 
higher levels of nervousness in new situations, used alcohol 
less frequently.

Our findings support the hypothesis that reduced partici-
pation in social activities, and consequently, less exposure to 
substance using peers, may protect adolescents from drink-
ing alcohol. There are two, not mutually exclusive, theories 
on why avoidance of social situations is a common trait in 
people with ASD. The first theory is the ‘social motivation 
theory’: people with autistic traits are believed to assign less 
reward values to social stimuli [42–45]. The second possi-
ble explanation for higher social avoidance could be higher 
levels of social anxiety. Experiencing anxiety in social situ-
ations is common for individuals with autistic traits [23, 46] 
and social avoidance could be the consequence of social 
anxiety. Not surprisingly, social anxiety in itself has been 
negatively associated with alcohol use among college stu-
dents [47] and shown to be protective against alcohol use in 
early adolescence [22]. Future research is needed to be able 
to disentangle these two mechanisms.

In addition, we found an association between higher atten-
tion to detail and less alcohol use over time. There are two 
plausible hypotheses that may help explain the association 

Table 4   Associations between social preference/skills and rigidity items and AUDIT-C score trajectories

All measures have been controlled for sex, IQ, site and ADHD-ratings
*p < 0.006, significant
a Alcohol Use Disorder Identification Test—Consumption
b 95% Confidence Interval

People Alone Talking Change Details Friends Nervous

AUDIT-Ca

 Intercept b = − 0.115
(− 0.198; − 

0.033)b

t = − 2.74
p = 0.006

b = 0.067
(− 0.005, 0.140)b

t = 1.82
p = 0.068

b = 0.086
(− 0.011, 0.184)b

t = 1.73
p = 0.083

b = − 0.020
(− 0.093, 0.053)b

t = − 0.53
p = 0.594

b = − 0.033
(− 0.105, 0.039)b

t = − 0.89
p = 0.372

b = − 0.105
(− 0.206, − 

0.005)b

t = − 2.06
p = − 0.040

b = − 0.074
(− 0.125, − 

0.023)b

t = − 2.86
p = 0.004*

 Slope b = − 0.032
(− 0.082, 0.018)b

t = − 1.24
p = 0.213

b = − 0.076
(− 0.119, − 

0.032)b

t = − 3.38
p = 0.001*

b = − 0.141
(− 0.200, − 

0.082)b

t = − 4.68
p < 0.001*

b = 0.039
(− 0.005, 0.083)b

t = 1.74
p = 0.082

b = − 0.108
(− 0.152, − 

0.064)b

t = − 4.83
p < 0.001*

b = 0.025
(− 0.036, 0.086)b

t = 0.80
p = 0.424

b = 0.050
(0.020, 0.081)b

t = 3.20
p = 0.001*
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between detail orientation and alcohol use in adolescence. 
The first hypothesis suggests that alcoholic beverages are 
less appealing to people that rate high on detail orientation 
because this trait is thought to be related to higher sensory 
sensitivity [48], especially olfactory sensitivity. A stronger 
sense for the smell of alcohol might negatively influence the 
taste of alcoholic drinks and, therefore, discourage adoles-
cents to start drinking. Future research is needed to explore 
if autistic traits indeed alter the taste and smell of alcoholic 
consumptions in such a way that it negatively influences 
the adolescent’s desire to start drinking alcohol. A second 
hypothesis suggests a direct negative effect of higher levels 
of detail orientation on social functioning. That is, higher 
levels of detail orientation reduce the ability to see the ‘big 
picture’, or integrate information to a coherent whole [11, 
49]. To navigate through complex social situations with 
many implicit rules and subtle cues, integration of many 
sources of information is essential. Failure to integrate all 
this information in a context might contribute to everyday 
social difficulties [50] and increase social impairment and 
avoidance of social situations, including those where alcohol 
is used.

Lastly, we explored items related to nervousness for new 
situations. Interestingly, participants that were nervous in 
new situations were drinking less at age 14 and were less 
likely to start drinking compared to their peers. This finding 
is contradicts the idea that alcohol is commonly used as a 
regulator of negative emotions [51] at least in young ado-
lescents. If participants that indicated nervousness in new 
situations would use alcohol as self-medication to reduce 
their anxiety, we would have expected to see an equal or 
more substantial progression in alcohol use once they started 
drinking.

Despite the social aspects of alcohol consumption, there 
is one important aspect that contributes to starting to drink 
alcohol in adolescence that needs to be addressed: drink-
ing under the age of 18 is forbidden by law in almost all 
countries included in this study (with the exception of Ger-
many, where the age limit for drinking beer is 16). In other 
words, to be able to drink alcohol, some form of disobedient 
behavior is required; for example, lying about ones age to 
purchase alcohol. For people with autistic traits this poses 
a possible challenge, because the ability to lie or cheat is 
suggested to be reduced in ASD [52]. More rigid definitions 
of ‘bad behavior’ and higher levels of rule-orientation [53] 
may withhold adolescents with autistic traits from drink-
ing alcohol. However, this hypothesis should be explored 
by future research. Future research should also consider 
other societal influences and differences. Fr example, the 
tendency to avoid social situations, and thus minimize expo-
sure to alcohol use, may vary across more or less individu-
alistic society (where such social avoidance is more or less 
permitted).

Strengths and limitations

The results of this study must be interpreted in the light of 
some limitations. First, we selected items from three dif-
ferent scales and some questions may have merely revealed 
personality (e.g. low extraversion and novelty seeking) 
rather than autistic traits solely. Also, our social preference/
skills and rigidity domains do not cover the full spectrum 
of autistic traits and parallels with autistic traits and ASD 
must, therefore, be considered with caution. However, 
there are also multiple factors that support the use of the 
selected items. First, we did select questions that were simi-
lar to those probed for by the DSM-IV [40] criteria and the 
cumulative score gives a broader picture of autistic traits and 
alcohol use in adolescents than when only social preference 
items were used. The questions we used were largely uncor-
related, which supports the idea that they measured unique 
features. Furthermore, we found that participants with a clin-
ical DAWBA rating of ASD showed a significantly higher 
combined score within the autistic traits items that were 
selected than the participants without an ASD diagnosis.

Second, although the associations between autistic traits 
and alcohol use we found were significant, effect sizes were 
small. Nevertheless, the effects we found were consistent 
across different types of traits, suggesting a non-negligible 
association between a broader ASD like phenotype and 
reduced alcohol use in adolescence.

Third, self-report measures may be unreliable when it 
comes to illicit behavior like underage drinking. However, 
although the AUDIT-C is a self-report instrument, it has 
been validated in both adult an adolescent populations and 
considered the best available self-report method for meas-
uring alcohol use [36]. In addition, there is no reason to 
believe that such under-reporting bias would influence 
answers of people with higher autistic traits differently than 
those of the rest of the participants. If anything, given the 
suggested reduced ability to lie in ASD, participants with 
higher cumulative scores may be more honest about their 
drinking behavior. On the other hand, we cannot rule out 
that adolescents with lower autistic trait scores may have 
falsely exaggerated their alcohol consumption in an attempt 
to impress the researcher, although this is unlikely given the 
private nature of the assessments. The strength of this study 
lies in the large sample size with a relatively long follow-up, 
during an important developmental period.

In sum, adolescence is a crucial period to experiment 
with alcohol and to learn about the consequences of consum-
ing alcohol. Using a validated scale to measure alcohol con-
sumption (AUDIT-C) this study provides important insights 
into factors influencing trajectories of alcohol use in ado-
lescents, which can inspire future preventive interventions 
aimed at preventing alcohol use. Specifically, our findings 
suggest that preventive training focused on social dynamics, 
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including vulnerability of peer pressure and changing per-
sonal decisions in groups, could be effective in minimizing 
risk for future alcohol use.
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