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Abstract
Autistic adults have similar levels of desire for sexual and romantic relationships as their non-autistic peers. However, autistic 
adults are less likely to be in relationships and have less dating experience. We compared sexual knowledge, experiences, 
and pragmatic language ability in a community sample of young adults with (n = 27, mean age = 22.11) and without autism 
(n = 122, mean age = 19.47). Receipt of sex education and sexual knowledge did not differ between groups. However, autistic 
adults had significantly fewer partnered experiences and impaired pragmatic language. Within both groups, pragmatic skill 
predicted accurate sexual knowledge above and beyond general communication abilities. Findings suggest that sex education 
for autistic adults must address the social communication component of healthy romantic and sexual relationships.
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Autistic individuals are met with unique challenges as they 
become interested in romantic and sexual relationships. 
Prior literature has shown that autistic adults report sexual 
desire and satisfaction at a level that does not differ from 
non-autistic peers, although some differences have emerged 
by gender, sexual orientation, and for dyadic versus solitary 
sexual desire (Bush, 2018; Turner et al., 2019). Autistic indi-
viduals may engage in comparable rates of sexual behaviors 
(Fourie et al., 2017; Gilmour et al., 2012); 96% expressed 
an interest in sexuality (Hellemans et al., 2007), and 47% 
reported living with a spouse or romantic partner (Gotham 
et al., 2015a). Although autistic adults may desire sexual and 
romantic relationships, several studies have found that autis-
tic adults are less likely to be in a relationship (Bush, 2018; 

Dewinter et al., 2017; Hellemans et al., 2010; Mogavero 
& Hsu, 2020a), have fewer opportunities to date (Hancock 
et al., 2020), and have less dating experience (Mogavero 
& Hsu, 2020a) than their non-autistic peers. The source of 
the gap between the desires of autistic adults and reported 
experiences has been the topic of nascent literature regarding 
adult sexuality over the past decade. The present study aims 
to investigate this discrepancy by exploring how the knowl-
edge of autistic adults relates with challenges in pragmatic 
language—skills that may underlie the ability of autistic 
adults to connect and communicate with potential romantic 
partners.

Across surveys, autistic adults universally rated sexual 
health education as a gap in their healthcare (Burke et al., 
2019), despite literature suggesting that autistic adults may 
be receiving the same formal sex education in school settings 
as their non-autistic peers (Hellmans et al., 2010). Findings 
suggest that autistic adults have comparable knowledge to 
their peers regarding basic biology (Gilmour et al., 2012) but 
lower overall knowledge of sexual behaviors, intimate rela-
tionships, sexual identity (Dekker et al., 2017; Konstantareas 
& Lunsky, 1997; Mogavero & Hsu, 2020b), perceived sexual 
health knowledge (Brown-Lavoie et al., 2014), and aware-
ness of one’s sexuality and its impact on others (Bush, 2018; 
Hannah & Stagg, 2016). Collectively, these findings sug-
gest that existing sex education for autistic individuals may 
provide some benefit but is insufficient for teaching more 
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complex topics, such as the sociocultural norms involved in 
interacting with a romantic partner, including how to com-
municate interest through flirting or what expectations may 
be on a date.

Navigating romantic relationships requires a high level of 
complex communication skills. Being able to convey ones’ 
intentions to another and understand their intentions in turn, 
is paramount to building a safe, healthy romantic connec-
tion. Given the high social demands of pursuing romantic 
relationships, it is not surprising that navigating these expe-
riences may be particularly difficult for autistic adults who 
have documented difficulties reading and responding to the 
social world with expected emotion recognition, pragmatic 
language, and perspective-taking. Being able to express 
interests effectively and at the right moment requires a high 
level of social understanding in addition to specific prag-
matic language skills.

Pragmatic language refers to the use of language for social 
communication. Specifically, it is how someone chooses to 
say something. Difficulties with pragmatic language are a 
well-documented feature of autism (de Marchena & Eigsti, 
2016; Eigsti et al., 2011). Autistic people have difficulties 
providing pragmatic responses that are context-appropriate 
(Nadig et al., 2009), efficient (Volden, 2004), and organized 
(Capps et al., 2000; Liles et al., 1995; Norbury & Bishop, 
2003). Further, deficits in pragmatic language appear to be 
enduring, e.g., for children who once had an autism diag-
nosis but no longer meet criteria for the disorder (Kelley 
et al., 2006; Tager-Flusberg et al., 2005) and persisting into 
adulthood for autistic individuals (Lewis et al., 2008), par-
ticularly when the pragmatic context requires understanding 
of another person’s perspective (Deliens et al., 2018).

While few studies explore pragmatic language specifically 
in autistic adults, deficits in pragmatic language skills across 
disabilities are adversely related to psychosocial function-
ing. Studies have shown that pragmatic language difficul-
ties are correlated with lower social adaptation that persists 
into adulthood (Clegg et al., 2005; Eales, 1993; Whitehouse 
et al., 2009). Longitudinal work by Clegg et al. (2005) found 
that, at age 30, more than half of participants with reduced 
pragmatic language abilities had a limited range of friend-
ships, and less than one-third had ever been married. Evi-
dence indicates that this association is bidirectional; children 
with behavioral challenges or limited social groups are also 
more likely to have language impairments (Cohen et al., 
1998; Gallagher, 1999; Hartas, 2012; Helland et al., 2014; 
Lord, 1996). Little is known about the relationship between 
pragmatic language and social outcomes in samples of only 
autistic adults. However, we hypothesize that the correlation 
between reduced pragmatic language abilities and poorer 
social outcomes can be extrapolated to autistic adults with 
lower pragmatic language abilities. Taken together, these 
studies suggest that enduring pragmatic language deficits 

may affect social and romantic functioning for autistic adults 
and, relatedly, sociobehavioral deficits may further perpetu-
ate these difficulties.

The social use of language represents a bridge between 
knowledge and beliefs and the ability to communicate this 
information with others within a situational context. As such, 
studying the pragmatic language skills of autistic adults in 
terms of sexual health may offer tangible insight into what 
autistic adults actually know about sexual health, what they 
think they know, how they communicate what they know, 
and how their knowledge relates to their experiences. In the 
present study, we examined these variables through the lens 
of perceived knowledge, accuracy of knowledge, pragmatic 
skill, and romantic experiences. We compared autistic adults 
to a group without autism and predicted autistic adults would 
have lower perceived knowledge, similar accuracy, reduced 
pragmatic skill, and fewer romantic experiences based on 
previous findings. Additionally, we examined the relation-
ship between language and these various aspects of function-
ing separately within both groups.

Methods

Recruitment

Recruitment for autistic adults occurred via a recruitment 
registry at  Boston Children's Hospital and community 
sources (events, clinicians, the study website, presentations, 
and email groups/websites) via fliers and electronic postings 
on social media webpages. Recruitment for adults without 
autism occurred via the University of Massachusetts, Bos-
ton’s online research participation platform. Procedures for 
this study were approved by the Institutional Review Boards 
at both study sites.

Participants

Autistic Adults

Autistic participants included 27 young adults between the 
ages of 19–26 years (M = 22.19, SD = 2.11), with a previ-
ous diagnosis of autism spectrum disorder, autistic disor-
der, Asperger’s syndrome, or pervasive developmental dis-
order not otherwise specified (PDD-NOS) and an IQ > 70. 
Diagnosis was confirmed by record review and/or collat-
eral report of current symptoms on the Social Responsive-
ness Scale, Second Edition (Constantino et al., 2012). The 
Autism Diagnostic Observation Schedule, Second Edition 
(ADOS-2; Lord et al., 2012), was also completed for most 
participants (n = 20, 74.01%), and all met criteria for autism 
spectrum disorder. The ADOS-2 could not be completed for 
all participants (n = 7, 25.93%) due to restrictions during the 
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coronavirus pandemic. Cognitive ability was estimated using 
the two subtest version of the Wechsler Abbreviated Scale 
of Intelligence, Second Edition (WASI-II; Wechsler, 2011) 
(M = 107.22, SD = 18.02, 75–148). Cognitive and diagnostic 
assessments and record review were conducted by a licensed 
psychologist. Participation occurred at an academic medical 
center in the Northeastern United States.

See Table 1 for full participant demographics.
Prospective participants responded to the recruit-

ment materials and then participated in a phone screen-
ing conducted by a trained research assistant to assess 
their ability to provide informed consent. Autistic adults 
who were unable to provide legally valid consent were 
asked to submit documentation of their legal guardianship 
agreement prior to scheduling the first appointment. Dur-
ing the first appointment, informed consent was obtained 
from the participant or, if applicable, their legal guardian. 

Written consent materials were supplemented by visual 
schematics and visual schedules in the form of checklists 
and study flowcharts to aid understanding of study proce-
dures, risks associated with participation, and alternatives 
for responding.

Following consent, participants completed the WASI-II 
to estimate cognitive ability and an online questionnaire 
of self-report measures. Surveys were completed either 
at home in a private room (n = 7) or in a private room in 
the lab (n = 20). Participants responded to questions that 
assessed their knowledge and experiences related to sex-
ual health as well as a background questionnaire to elicit 
demographic information. Research staff checked in with 
participants while responding to ensure understanding of 
the questionnaires.

Table 1   Descriptive information 
for final sample

Autistic adults (n = 27) Non-autistic adults (n = 122)

Age in years, Mean (SD) 22.19 (2.11) 19.47 (1.40)
Sex assigned at birth 9 Female, 18 Male, 0 Intersex 95 Female, 25 Male, 0 Inter-

sex, 2 No response
Gender identity, % (n)
 Cisgender male 51.9 (14) 16.4 (20)
 Transgender male 3.7 (1) 2.5 (3)
 Cisgender female 22.2 (6) 60.7 (74)
 Transgender female 3.7 (1) 0 (0)
 Nonbinary 3.7 (1) 0 (0)
 Genderqueer 0 (0) .8 (1)
 Not sure of gender identity 11.1 (3) 5.7 (7)
 Gender identity: Other 3.7 (1) 6.6 (8)
 Gender identity: prefer not to answer 0 (0) 7.4 (9)

Sexual orientation, % (n)
 Heterosexual 51.9 (14) 78.7 (96)
 Homosexual 11.1 (3) .8 (1)
 Bisexual 18.5 (5) 11.5 (14)
 Asexual 11.1 (3) .8 (1)
 Queer 3.7 (1) 4.1 (5)
 Sexual orientation: Other 0 (0) 1.6 (2)
 Sexual orientation: Prefer not to answer 3.7 (1) 2.5 (3)

Race and ethnicity, % (n)
 Asian 14.8 (4) 24.6 (30)
 Black 3.7 (1) 12.3 (15)
 White 81.5 (22) 41.0 (50)
 Race: other 0 (0) 19.7 (24)
 Race: prefer not to answer 0 (0) .8 (1)
 Hispanic or Latinx 7.4 (2) 23.0 (28)

Education and housing, % (n)
 Living with at least one parent 59.3 (16) 83.6 (102)
 Completed at least some college 74.1 (20) 100 (122)
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Non‑Autistic Adults

Comparison participants included 122 undergraduates 
between the ages of 18–25 years (M = 19.47, SD = 1.40) 
recruited from a university in the Northeastern United 
States. To be eligible, participants needed to be fluent in 
English and of legal age in the state from which they were 
completing the questionnaire. Participants were excluded 
during screening if they had a previous diagnosis of autism 
spectrum disorder, autistic disorder, Asperger’s syndrome, 
or PDD-NOS.

See Table 1 for full participant demographics.
Prospective participants found the online study through 

their research participation portal. Following the online 
screener to determine eligibility, participants provided 
informed consent, and then completed an online survey 
assessing their sexual health knowledge and sexual behav-
iors. Participants also completed the Autism Quotient (AQ; 
Baron-Cohen et al., 2001) to assess for autism symptoms 
and a demographic questionnaire. We followed best online 
practices to maximize valid responses (e.g., Teitcher et al., 
2015).

Measures

Psychometric properties of the knowledge- and experience-
based tasks have not been reported for autism, although all 
have been used in previously published studies with this 
population.

Demographics

We collected demographic data from both groups. The ques-
tionnaire developed for use in this study elicited information 
about age, race, gender identity, and sexual and romantic 
orientations. Other questions focused on current relationship 
status, timing and type of sex education experience, access 
to the internet, and medical and behavioral histories.

Autism Quotient (Baron‑Cohen et al., 2001)

The Autism Quotient (AQ) is one of the most widely used 
scales assessing autistic traits in the general population. 
It has shown good sensitivity and specificity in detecting 
autism among adults (Booth et al., 2014), as well as accept-
able internal consistency and retest reliability (Stevenson & 
Hart, 2017). It consists of 50 self-report items that assess 
subclinical traits of autism spectrum disorder. The AQ was 
administered to the non-autistic group only. It consists of 
10 items in each of five domains: Social Skill, Attention 
to Detail, Communication, Imagination, and Attention 
Switching. Responses are given on a 4-point Likert scale 
(strongly agree to strongly disagree). Some items are reverse 

coded. Following scoring methods used by Austin (2005), 
responses were summed to yield scores ranging from 50 
to 200 for the total score and 0–40 for each subscale, with 
higher scores indicating more autism features. The AQ was 
used to characterize the non-autistic sample. The Commu-
nication domain was used in analyses.

Wechsler Abbreviated Scale of Intelligence, Second Edition 
(WASI‑II; Wechsler, 2011)

The WASI-II is an abbreviated measure of verbal and non-
verbal intelligence designed for individuals 6–90 years old. 
The FSIQ-2, composed of the matrix reasoning and vocab-
ulary section, was used in the current study. The FSIQ-2 
yields standardized scores (M = 100, SD = 15). The FSIQ-2 
has been found to have a split-half reliability coefficient 
of 0.89 and test–retest reliability of 0.90 (McCrimmon & 
Smith, 2013). In this study, we used the Vocabulary subtest 
t-score in analyses.

Sexual Experiences Questionnaire

We adapted The Sexual Experiences Questionnaire from a 
prior measure by Trotter and Alderson (2007). It is a 14-item 
multiple choice survey that elicits information about vari-
ous sexual experiences. Responders rated the frequency with 
which they have engaged in each activity (i.e., never, once, 
often). For current analyses, we dichotomized variables to 
create two groups: those who ever had a given experience 
vs. those who never had the experience. We computed an 
overall partnered experience total score by summing the 
items related to partnered experiences. Information about 
solo sexual experiences was derived from responses regard-
ing whether participants reported having ever masturbated.

Perceived Knowledge of Sexual Health

The Perceived Knowledge of Sexual Health Questionnaire 
(Brown-Lavoie et al., 2014) is a 5-item true/false self-eval-
uation of sexual knowledge (e.g., I know how to put a con-
dom on correctly). Participants received one point for each 
item they indicated as “true.” Total scores were computed 
by summing the five items.

Knowledge of Sexual Health Questionnaire

The Knowledge of Sexual Health Questionnaire (Walsh & 
Ward, 2010) is a 44-item survey measuring actual sexual 
health knowledge, knowledge sources, and self-efficacy in 
relationships. Topics cover sexually transmitted infections, 
contraception, and reproductive health. Answers are true/
false and have shown good internal consistency in previ-
ous samples of the general, young adult population (Walsh 
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& Ward, 2010) and have been correlated with other sexual 
knowledge measures (Diclemente et al., 1989). Participants 
received one point for each correct response. In this study, 
we administered a subset of 15 items to participants. Total 
scores were computed by summing final scores. Scores 
from this measure are referred to as recognition accuracy, 
to reflect ability to recognize the correct response.

Sexual Vocabulary Test

We created a Sexual Vocabulary Test from previous meas-
ures of sexual knowledge in autistic adults or with intellec-
tual disability (Ousley & Mesibov, 1991; Penny & Chata-
way, 1982). Consistent with Ousley and Mesibov (1991), 
the measure included 18 terms related to basic knowledge 
of sexual health and anatomy. Example items include: “Pro-
vide examples of birth control,” “Define Masturbation,” and 
“Define Sexual Intercourse.” In this study, we asked par-
ticipants to “define the following terms to the best of [their] 
ability” and record their responses in writing. No verbal or 
written prompting was given.

Vocabulary Accuracy  Consistent with past studies, items on 
the Sexual Vocabulary Test were scored on a 3-point scale 
for accuracy: 2 for a detailed correct answer, 1 for a gener-
ally correct answer, and 0 for a response of “don’t know” 
or an incorrect answer (Ousley & Mesibov, 1991; Penny & 
Chataway, 1982). For the present study, we expanded upon 
the original scoring scheme to create a detailed manual with 
guidelines for scoring each specific item. In developing this 
manual, we used definitions for each term from the Mer-
riam-Webster (n.d.) online dictionary as a guide. We chose 
this source, as opposed to an anatomy textbook, due to its 
ubiquitous availability and accessibility to lay audiences. To 
establish the manual, coders scored each item independently 
and met to compare scores and establish criteria through 
iterative coding discussions.

After developing the manual, coders scored responses 
independently and met to compare scores. When  discrep-
ancies were identified, they were discussed until a mutu-
ally acceptable decision was made. Raters met regularly to 
ensure consistency. Total accuracy was computed by sum-
ming all scores for each participant. Scoring agreement by 
two independent raters before consensus discussions was 
computed across all items; kappa was 0.854. See Table 2 for 
definitions and in-depth scoring criteria.

Pragmatics  The authors developed a scale specifically for 
this study to measure pragmatic skills related to the descrip-
tions provided on the Sexual Vocabulary Test. The codes 
were developed based on a review of the literature and theo-
retical constructs of interest: Sociocultural Competence, 

Vulgarity, Mechanical, Relevancy, Strategic Competence, 
and Discourse Competence.

•	 Sociocultural Competence refers to the ability to express 
oneself within the overall social and cultural contextual 
norms for communication (Celce-Murcia et al., 1995; 
Nadig et al., 2009).

•	 Vulgarity was coded as a separate construct as it repre-
sents a more severe transgression of sociocultural norms 
and may have more serious social implications.

•	 Mechanical Language refers to the use of objectifying 
language in descriptions of human body parts or the utili-
zation of words that are commonly only used to describe 
machines.

•	 Relevancy refers to the ability to self-edit in order to pro-
vide information that is sufficient without being redun-
dant (Volden, 2004).

•	 Strategic competence refers to the ability to overcome 
breakdowns and problem solve in communication—
i.e., the flexible use of language, such as the addition 
of emphasis and the creative application of language in 
order to bridge a gap in communication (Capps et al., 
2000; Celce-Murcia et al., 1995; Liles et al., 1995; Nor-
bury & Bishop, 2003).

•	 Discourse competence refers to the selection and arrange-
ment of words (Capps et al., 2000; Celce-Murcia et al., 
1995; Liles et al., 1995; Norbury & Bishop, 2003).

To develop the coding system, we preliminarily defined 
the constructs, and coders scored each response indepen-
dently before meeting to compare scores for each item. 
Using an iterative process, the authors collaborated to cre-
ate a shared rubric of the scoring criteria for each item. 
Each subscale, with the exception of Vulgarity, was scored 
on a scale of 0–2 with 0 representing the highest level of 
pragmatic skill and 2 represented the lowest. Vulgarity was 
measured on a 2-point scale (1 present or 0 not present).

After the manual was developed, coders then scored 
responses independently and met to compare scores. When 
discrepancies were identified, they were discussed until a 
mutual decision was made by each pair of coders. Raters 
met regularly to ensure consistency. Scoring agreement by 
two independent raters before consensus discussions was 
computed across all items; kappa was 0.778. A total prag-
matics score was compiled by summing subscale scores. See 
Table 3 for definitions of constructs and Pragmatics scoring 
criteria.
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Results

Between‑Groups Comparisons: Autistic vs. 
Non‑autistic

Demographics

An independent samples t-test showed that age dif-
fered significantly by group, t(31.25) = 6.37, p < 0.001, 
with individuals in the non-autistic group being younger 
(19.47 ± 1.40  years) on average than the autistic group 
(22.19 ± 2.11 years). A Pearson’s chi-square test indicated 
a significant difference in sex distribution between samples 
[χ2 (1, N = 147) = 22.37, p < 0.001] with the non-autistic 
group having a greater number of female participants. The 
two samples did not meet expected “assigned at birth” sex 
ratios for the general population (1:1) or the autism popu-
lation (1:4) and are overall skewed female. Further analy-
ses revealed greater diversity in sexual orientation [χ2(5, 
N = 145) = 21.08, p = 0.001] and gender identity [χ2(7, 
N = 140) = 27.42, p < 0.001] in the autistic group compared 
to the non-autistic group (see Table 1).

Pearson’s chi-square tests showed both groups received 
sex education at similar rates [χ2(1, N = 146) = 0.011, 
p = 0.92] and sex education type (abstinence until mar-
riage vs. comprehensive) [χ2(2, N = 120) = 1.42, p = 0.49]. 
Both groups reported similar solo-sexual experiences [χ2(1, 
N = 131) = 0.19, p = 0.66]; however, autistic participants 
reported significantly fewer partnered sexual experiences 
[t(132) = − 3.37, p = 0.001].

In the following models, outcomes from the battery were 
entered as dependent variables. Group (autistic or non-
autistic) was entered as the independent variable. Given 
significant group differences in sex and age, these variables 
were covaried in all preliminary analyses; however, where 
age and/or sex were not significant, these covariates were 
removed in reported models.

Diagnostic Group Comparisons of Knowledge, Perceived 
Knowledge, and Pragmatic Skill

Perceived Knowledge  An initial analysis of covari-
ance (ANCOVA) examining group differences in per-
ceived knowledge revealed a significant effect of sex [F(1, 
141) = 5.72, p = 0.02]; however, age was not significant. A 
subsequent ANCOVA covarying only sex found a signifi-
cant effect of sex [F(1, 143) = 6.01, p = 0.02] but no signifi-
cant diagnostic group differences in perceived knowledge 
[F(1, 143) = 1.24, p = 0.27]. Women had higher perceived 
knowledge scores (4.37 ± 0.88) than men (3.76 ± 1.38).
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Accurate Sexual Vocabulary  An analysis of variance 
(ANOVA) was run to compare group differences in Vocabu-
lary Accuracy after first determining that age and sex were 
not related to accurate sexual knowledge. The main effect 
of group for accuracy was not significant [F(1, 143) = 0.31, 
p = 0.59].

Recognition of Sexual Knowledge  An ANCOVA was also 
used to examine group differences in Recognition Accu-
racy. It revealed significant effects of sex [F(1, 132) = 5.21, 
p = 0.02] and age [F(1, 132) = 3.98, p = 0.048] on total 
recognition scores but not a significant effect of diagnos-
tic group [F(1, 132) = 2.07, p = 0.15]. Women demon-
strated better recognition knowledge (6.41 ± 2.55) than men 
(5.25 ± 2.82) and older participants performed better than 
younger participants.

Pragmatic Language Ability  A MANOVA examining 
group differences in pragmatic language, revealed a sig-
nificant main effect of group for pragmatic language [F(6, 
137) = 2.52, p = 0.02]. Post-hoc, Bonferroni-corrected 
comparisons of group differences indicated that the group 
difference was due to scores in the Relevancy domain 
[F(1, 142) = 10.17, p = 0.002]. Non-autistic participant 
scores (0.16 ± 0.45) reflected better pragmatic abilities in 
this domain when compared to autistic participant scores 
(0.54 ± 0.86). Group differences in all other pragmatic 
domains were non-significant; however, mean scores 
were lower for the non-autistic group across all domains, 
reflecting better general performance of pragmatic skills.

Within‑Group Comparisons

Autistic Group

To examine the relations between variables of interest 
and overall Verbal IQ, we computed Pearson correlations 
between WASI-II Vocabulary t-scores, Perceived Knowl-
edge scores, Vocabulary Accuracy scores, Recognition 
Accuracy scores, Total Pragmatic Language scores, and 
Total Partnered Experience scores (see Table  4, top). 
Vocabulary Accuracy was significantly related to WASI-II 
Vocabulary, r(24) = 0.48, p = 0.01, and to Pragmatic Total 
scores, r(24) = − 0.59, p = 0.002. All other correlations 
were non-significant.

We created a three-stage hierarchical multiple linear 
regression model to better understand how the variables 
related to Vocabulary Accuracy. Vocabulary Accuracy 
was the dependent variable, WASI-II Vocabulary was 
entered in the first step (to control for general verbal abil-
ity), Recognition Accuracy was added at step two, and 
Pragmatic Total score was added at step three. In the first D
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step, WASI-II Vocabulary significantly contributed to the 
model, F(1, 22) = 8.07, p = 0.01, and accounted for 26.8% 
of the variation in Vocabulary Accuracy scores. Recogni-
tion Accuracy explained an additional 3% of variance in 
vVcabulary Accuracy scores; however, this change in R2 
was non-significant, ΔF(1, 21) = 0.89, p = 0.36. Finally, 

adding Pragmatic Total scores to the regression model 
explained an additional 17.6% of variance in Vocabulary 
Accuracy scores and this change in R2 was significant, 
ΔF(1, 20) = 6.70, p = 0.02. When all three variables were 
included in step three, WASI-II Vocabulary and Pragmat-
ics were both significant and independent predictors of 

Table 4   Pearson correlations 
within group

SD standard deviation, WASI-II Wechsler Abbreviated Scale of Intelligence, Second Edition; AQ Autism 
Quotient
*p < .05, **p < .01

Variable n Mean (SD) 1 2 3 4 5

Autistic group
 1. WASI-II Vocabulary 27 57.9 (13.9) –
 2. Pragmatics Total 26 4.3 (3.0)  − .27 –
 3. Vocabulary Accuracy 26 39.6 (15.1) .49*  − .59** –
 4. Perceived Knowledge 27 3.8 (1.1)  − .12  − .14 .21 –
 5. Recognition Accuracy 25 5.4 (2.4) .29  − .27 .31 .28 –
 6. Partnered Experience 27 11.2 (5.3) .19  − .01  − .04 .03 .02

Non-autistic group
 1. AQ Communication 106 19.4 (4.1) –
 2. Pragmatics Total 118 3.2 (2.2) 0.08 –
 3. Vocabulary Accuracy 119 38.1 (12.2)  − 0.21*  − .51** –
 4. Perceived Knowledge 121 4.3 (1.0)  − .03 .05 .01 –
 5. Recognition Accuracy 112 6.2 (2.7)  − .29**  − .23* .40** .14 –
 6. Partnered Experience 107 14.6 (4.5)  − .03 .04 .07  − .07 .18

Fig. 1   Hierarchical linear 
regression model for autistic 
participants. Model 1: Verbal 
IQ predicts Accuracy scores. 
Model 2: Recognition scores 
do not improve prediction of 
Accuracy scores. Model 3: 
Pragmatics improves prediction 
of Vocabulary Accuracy scores 
beyond Verbal IQ and Recogni-
tion scores

Recognition 
β = .09

Accuracy 
Score

Model 1 

Model 2 

Model 3 

R
2Δ = .27 

R
2Δ= .18 

R
2Δ = .03 

F(1, 22) = 8.07, p = .01**

ΔF(1,21) = .89, p = .36

ΔF(1,20) = 6.70, p = .02*

Verbal IQ
β = .52

Verbal IQ
β = .47

Verbal IQ
β = .36

Pragmatics
β = -.45

Recognition
β = .18

Accuracy 
Score

Accuracy 
Score
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Vocabulary Accuracy. Together, the model with three 
independent variables accounted for 47.4% of variance in 
Vocabulary Accuracy scores (See Fig. 1).

Non‑Autistic Group

Pearson correlations were computed between AQ Com-
munication scores, Perceived Knowledge scores, Vocabu-
lary Accuracy scores, Recognition Accuracy scores, Total 
Pragmatic Language scores, and Total Partnered Experience 
scores. The AQ Communication domain related significantly 
to Vocabulary Accuracy, r(101) = − 0.21, p = 0.04, and 
Recognition Accuracy, r(99) = − 0.29, p = 0.003. Vocabu-
lary Accuracy also significantly correlated with Prag-
matic Total scores, r(115) = − 0.51, p < 0.001, and Recog-
nition Accuracy, r(107) = 0.40, p < 0.001. Pragmatic scores 
were significantly correlated with Recognition Accuracy, 
r(106) = − 0.23, p < 0.02. All other correlations were not 
statistically significant (See Table 4, bottom).

A three-step hierarchical multiple linear regression model 
was computed with Vocabulary Accuracy as the dependent 
variable. The AQ Communication domain was entered at 
step one, Recognition Accuracy was added at step two, and 
the Pragmatic Total score was added at step three. In step 
one, AQ Communication significantly contributed to the 
regression model, F(1, 94) = 4.08, p = 0.05, and accounted 
for 4.2% of the variation in Vocabulary Accuracy scores. The 

addition of Recognition Accuracy explained an additional 
9.4% of variance in Vocabulary Accuracy scores, and the 
change in R2 was significant, ΔF(1, 93) = 10.09, p = 0.002. 
Finally, adding Pragmatics Total scores to the regression 
model explained an additional 13.3% of variance in Vocabu-
lary Accuracy scores and this change in R2 was significant, 
ΔF(1, 92) = 16.66, p < 0.001. When all three variables were 
included in the full model, all variables were significant pre-
dictors of Vocabulary Accuracy scores. Together, the three 
independent variables accounted for 26.8% of variance in 
Vocabulary Accuracy scores (See Fig. 2).

Discussion

The current study aimed to compare sexual knowledge and 
behavior profiles between young adults with and without 
autism. Further, we aimed to contribute to the understanding 
of the associations between pragmatic language and knowl-
edge of sexual health terms while controlling for general 
verbal ability and recognition knowledge.

Consistent with prior literature, autistic adults reported 
fewer partnered sexual experiences but similar solo sexual 
experiences and sex education opportunities (Dewinter et al., 
2016; Hellemans et al., 2010). Further, autistic adults did not 
differ in accuracy, either for the recognition or vocabulary 
tasks. Contrary to our hypothesis and the results of other 

Fig. 2   Hierarchical linear 
regression model for non-autis-
tic participants. Model 1: AQ 
Communication score predicts 
Vocabulary Accuracy scores. 
Model 2: Recognition scores 
improve prediction of Vocabu-
lary Accuracy scores beyond 
AQ Communication scores. 
Model 3: Pragmatics improves 
prediction of Vocabulary 
Accuracy scores beyond AQ 
Communication and Recogni-
tion scores. AQ Com Autism 
Quotient Communication

AQ Com
β = -.20

AQ Com
β = -.12

AQ Com
Β = -.10

Pragmatics
β = -.38

Recognition 
β = .24

Recognition
β = .32

Accuracy 
Score

Accuracy 
Score

Model 1 

Model 2 

Model 3 

R
2Δ= .04 

R
2Δ= .13 

R
2Δ= .09 

F(1, 94) = 4.08, p = .046* 

ΔF(1,93) = 10.09, p = .002**

ΔF(1,92) = 16.66, p < .001**
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studies (e.g., Brown-Lavoie et al., 2014), autistic adults did 
not differ from their non-autistic counterparts in their per-
ceived knowledge of sexual health.

As predicted, although both groups demonstrated com-
parable accuracy, autistic adults showed significantly lower 
pragmatic skill relative to non-autistic adults when defining 
sexual anatomy and sexual health terms. The differences 
between sexual experiences and pragmatic skill, but not 
education, suggests sexual education and experiential learn-
ing opportunities for transition-aged autistic youth may be 
insufficient to support the level of engagement autistic adults 
desire. For instance, sexual education for autistic youth may 
need to provide information about how to effectively com-
municate about sexuality given the pragmatic language chal-
lenges of autistic individuals.

Within-group analyses for the autistic group revealed 
that pragmatic language skills correlated with Vocabulary 
Accuracy scores but not general verbal ability. Recent work 
suggests task demands influence pragmatic skills, such that 
increased task difficulty corresponds with reduced prag-
matic skills (de Marchena & Eigsti, 2016). The increased 
demand of defining sexual terminology compared to the 
neutral words presented in the WASI-II vocabulary section 
may explain the pattern of performance on both measures. 
Among autistic individuals, hierarchical linear regression 
revealed that pragmatic scores predicted sexual vocabulary 
accuracy above and beyond recognition accuracy and gen-
eral verbal ability. This suggests that the ability to socially 
communicate ones thoughts about sexual terms is an impor-
tant skill, distinct from ones knowledge of sexual health or 
general verbal ability.

Within-group differences in the non-autistic sample 
revealed a similar pattern. Correlations showed that self-
reported communication abilities, as indexed by the AQ 
Communication subscale, were correlated with sexual 
vocabulary accuracy, pragmatics, and recognition knowl-
edge. Hierarchical linear regression revealed pragmatic 
scores predicted sexual vocabulary accuracy beyond both 
recognition knowledge and self-reported communication 
abilities. This similarly suggests that socially communicat-
ing about sexual terms requires additional skills beyond 
anatomical knowledge or perceived ability to communicate 
with peers.

These findings in both groups suggest that, although a 
participant’s ability to be factually accurate in their descrip-
tions of sexual terminology may be related to general com-
munication abilities, effectively communicating this knowl-
edge to others is a distinct skill. As a whole, our findings 
relating the ability to effectively communicate about sexual 
health to pragmatic language performance, general language 
skills, and accuracy performance lend additional insight into 
the shortcomings of current sex education practices—par-
ticularly for autistic people who tend to have challenges 

navigating socially complex interactions. Our work high-
lights a need to provide instruction on the discussion of 
sexual health and romantic relationships. This  is a critical 
skill in order for individuals to communicate effectively with 
health care providers and potential partners and provides a 
foundation for navigating conversations about sexual con-
sent. That is, our results emphasize that specific pragmatic 
language skills are necessary—rather than knowledge 
alone—in order to effectively participate in these contexts. 
Sexual education curricula that simply provide information 
without developing the skills required to discuss it with oth-
ers may limit its effectiveness for autistic people.

Although participants in both groups reported simi-
lar anatomical knowledge and formal sex education, the 
literature suggests significant differences in the informal 
sexual health education received by autistic adults versus 
their non-autistic peers. Studies have shown differences in 
how autistic adults receive information about sexual health 
(Brown-Lavoie et al., 2014). Autistic individuals are less 
likely to receive information about dating, sex, and sexual 
health from social sources compared to their non-autistic 
(Brown-Lavoie et al., 2014). In fact, Pecora et al. have shown 
that autistic women are most likely to gain their knowledge 
of sexual health from the media, rather than social con-
versations (2020). Although sex education and the media 
may provide access to some of the information sought by 
autistic adults, both have critical drawbacks that may con-
tribute to the gap between skillful behaviors of autistic and 
non-autistic individuals in the realms of dating and sex. As 
an example, in a study by Hannah and Stagg (2016), autis-
tic adults identified needing to be explicitly taught “dirty 
talk”—a topic that goes beyond the bounds of normative 
school sex education and is typically learned through social 
sources, such as friends and family. Without access to social 
sources willing to teach about these topics, attempts by autis-
tic adults to supplement sex education with information 
from sources such as movies, television, and pornography 
may present them with an unrealistic picture of romantic 
and sexual activities. Autistic individuals appear to have 
reduced opportunities to learn and practice context-specific 
pragmatic skills needed to communicate about their sexual 
health, desires, and experiences. Consequently, although 
young adults without autism often have the benefit of incor-
porating multiple perspectives—parents, peers, providers, 
sex education classes, internet resources—into their con-
ceptualization of sex and dating behaviors, autistic adults 
are often left with only the internet and school-sponsored 
sex education. The differential abilities in pragmatic skill 
demonstrated in the current study may reflect consequences 
of the lack of social conversations regarding sex and healthy 
dating relationships.

Potential behavioral consequences of reduced pragmatic 
language would include difficulty raising conversations 
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about sensitive topics like sexuality or consent, failure to 
recognize cues that romantic advances may be unwelcome, 
trouble understanding innuendos while flirting with a part-
ner, and difficulty identifying situations where formal verses 
slang sexual terminology may be culturally appropriate. Dif-
ficulties with pragmatics may offer insight into findings that 
autistic adults show lesser sexual awareness—defined as the 
knowledge of one’s own sexuality and concern about how 
one presents sexually to others—compared to their peers 
(Bush, 2018; Hannah & Stagg, 2016). With fewer social 
sources of information and without education that focuses on 
the socioemotional and communicative aspects of relation-
ships, autistic adults are potentially left at a disadvantage 
when it comes to expressing their sexual desires and under-
standing the intentions of a potential partner.

The findings of the present study suggest that, in order to 
continue bridging the gap between autistic adults’ desires 
and the experiences they are equipped to obtain, future sex 
education likely needs to go beyond biology and contracep-
tion and focus additionally on the social and communicative 
aspects of relationships and building awareness of sexual 
health.

Limitations and Future Directions

There is a rich autism literature focused on pragmatic lan-
guage and a growing literature examining sexual behavior. 
However, to our knowledge, this is the first study to evaluate 
pragmatic language skills within a sexual knowledge-based 
task. Given the nascent literature, we developed scoring cri-
teria for vocabulary accuracy and pragmatic skills for the 
current study. Interrater reliability was good, although these 
measures have yet to be validated; therefore, our results 
should be interpreted with caution. Relatedly, we used only 
written samples to evaluate pragmatic abilities. Written 
samples may provide particularly useful insight into com-
munication challenges in an age when much of our social 
communication is digital (e.g., with dating applications com-
monly used for meeting new partners). Future research may 
benefit from an exploration of whether these communication 
difficulties persist in verbal communicative scenarios such 
as in conversations with potential partners or while flirting.

The current study offers a snapshot of what behavioral 
experiences for autistic people may look like; however, 
the autism spectrum is very broad. Participants needed an 
estimated IQ greater than 70 to participate in this study; 
therefore, our findings may not generalize across the entire 
autism spectrum. There has been an increase in literature 
suggesting the need for sex education for those with intel-
lectual disabilities (Solomon et al., 2019). As we emphasize 
in the current study, sex education is not a one-size-fits-all 
endeavor. Future research should investigate whether and 
how the needs of autistic people with lower IQ may differ.

Additionally, the autistic and non-autistic groups com-
pared were unequal in number. Despite the differences in 
group sample size, Levene’s test of equality of error vari-
ances were not significant in any of the models tested, sug-
gesting that differences in variance within groups did not 
contribute to the findings. Further, groups were not matched 
for age or sex. Both samples were skewed female compared 
to expected sex ratios, and the non-autistic sample was 
younger; however, age and assigned sex were non-signif-
icant in most models, and we controlled for them statisti-
cally when they were significant. Further research may ben-
efit from investigating these questions with more equally 
matched groups.

Given that the group of autistic adults was significantly 
older, it is possible they had more time to obtain sexual 
knowledge and romantic experiences compared to the 
younger non-autistic group. However, recognition knowl-
edge was the only outcome that differed by age in our analy-
ses, suggesting that age had a relatively minor impact on 
our findings among two groups of young adults. Given lit-
erature suggesting a later age of sexual debut for autistic 
adults (Bejerot & Eriksson, 2014), future research with both 
younger adolescents and older adults may find notable differ-
ences that would help the field understand the developmental 
trajectory of these skills.

Consistent with the literature, autistic adults reported a 
broader range of sexual orientations and gender identities 
compared to the non-autistic group (Dekker et al., 2017; 
Gotham et al., 2015). However, the current sample was 
underpowered to examine how differences in sexual ori-
entation and gender identity may relate to accuracy and 
pragmatic skill. Future research on these differences may 
add nuance to our understanding of social-sex education—
allowing researchers to explore whether and how sexual 
orientation and gender identity influence the way one com-
municates about sex. Moreover, growing research suggesting 
higher rates of asexuality in the autistic population should 
be considered when evaluating desires and specific topics 
to address in sex education tailored to autistic adults (Bush 
et al., 2021).

Finally, as a result of restrictions from the coronavirus 
pandemic, some testing was limited or conducted online. 
As the ADOS-2 has not been validated for virtual admin-
istration, we did not collect this measure from participants 
who were assessed virtually. Furthermore, the online survey 
methods used with young non-autistic adults prevented the 
measurement of IQ and general verbal ability. Given the 
comparison group was recruited from a university psychol-
ogy research website, we expect that the verbal ability of the 
comparison group was at least as high as the autistic group. 
In order to understand within group differences related to 
communication ability, we used self-report of communica-
tion skills on the Autism Quotient as a proxy of general 
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verbal ability. Nonetheless, this scale is clearly different 
from the formal cognitive assessment of the WASI-II and 
within-group analyses should be conducted in future work 
using the same measure of general verbal ability.

Conclusions

The current study assessed knowledge, communication, and 
behavioral profiles among autistic adults and non-autistic 
college students. Autistic adults presented with fewer part-
nered experiences and poorer pragmatic skill compared to 
their non-autistic counterparts. Autistic and non-autistic 
adults presented similar profiles in sex education experi-
ences, perceived knowledge, and accuracy of sexual knowl-
edge. Further analyses revealed that, for both groups, prag-
matic skill predicted accuracy in defining anatomical terms 
above and beyond verbal IQ or self-reported communication 
abilities. Collectively, results of this study indicate that autis-
tic adults have similar knowledge regarding sex and romance 
compared to their non-autistic peers; however, autistic 
adults have more difficulty communicating this knowledge 
effectively.
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