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Abstract 

Background  Autistic children have been shown to have less complete definitions of friendships and higher levels of 
loneliness than their non-autistic peers. However, no known studies have explored sex differences in autistic children’s 
understanding of friendships and reported loneliness across development. Autistic girls demonstrate higher levels of 
social motivation than autistic boys and appear to “fit in” with their peers, but they often have difficulty recognizing 
reciprocal friendships during middle childhood. As autistic girls develop a more complex understanding of friendship 
during adolescence, they may begin to redefine their friendships and experience heightened loneliness. Here, we 
explored how autistic and non-autistic boys and girls define the meaning of friendship and report feelings of loneli‑
ness across development. We also examined their perceptions of friendships and loneliness.

Methods  This mixed-methods study analyzed the transcribed clinical evaluations of 58 autistic children (29 girls) 
matched to 42 non-autistic children (21 girls) on age and IQ. Transcripts were coded for four categories that children 
used to define friendships—personality, companionship, dependability, and intimacy—and for reported loneliness. 
We then compared these codes across diagnosis, sex, and age. Content analyses were further implemented to gain a 
more holistic understanding of children’s perceptions of friendships and loneliness.

Results  Girls, regardless of diagnosis, were more likely than boys to refer to personality when defining the meaning 
of friendship, and the likelihood of referring to dependability and intimacy increased with age. Most children reported 
having at least one friend, though some autistic adolescents reported not having friends or were uncertain whether 
they had friends. While autistic and non-autistic boys and girls were equally likely to report feeling lonely at times, 
several autistic girls and boys reported being frequently lonely.

Limitations  This study was a secondary data analysis. The standardized set of questions on the ADOS limited the 
amount of information that children provided about their friendships and perceptions of loneliness.

Conclusion  As with non-autistic children, autistic children acquire a more complex understanding of friendship 
throughout development. However, as children begin to prioritize dependability and intimacy in friendships, autistic 
adolescents may have difficulty developing friendships characterized by these constructs. Furthermore, the quantity 
and/or quality of autistic children’s friendships may not be sufficient to alleviate loneliness.
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Introduction
Many autistic children have the desire to form relation-
ships with others, but often have difficulty developing 
and maintaining friendships [1–6]. Autism spectrum dis-
order (ASD) is a neurodevelopmental condition marked 
by challenges in social interaction and communication, 
difficulties with peer relationships, and restricted, repeti-
tive behaviors, interests, and activities [7, 8]. Autistic 
children, both in middle childhood and adolescence, tend 
to have fewer friends than their non-autistic peers [1, 4], 
and compared to friendships reported by non-autistic 
children, those reported by autistic children are less likely 
to be reciprocated by the nominated friend [3, 9–12]. 
Furthermore, compared to their non-autistic peers, autis-
tic children consistently report their best friendships to 
be of lower quality on the friendship qualities scale (FQS) 
[13], specifically on the subscales of companionship, 
security-intimacy, closeness, and help [3]. A theoretical 
explanation for the lower levels of friendship reciprocity 
and quality observed among autistic children is Milton’s 
[14] “double empathy problem”. This view emphasizes 
that both non-autistic and autistic individuals experience 
equal difficulty understanding the thoughts, feelings, and 
needs of one another. Compared to non-autistic dyads, 
autistic children and their best friends rate their mutual 
friendship to be lower in closeness, security-intimacy, 
and help on the FQS [15], thereby supporting Milton’s 
theory of mutually reduced empathy.

Friendship across development
Researchers have explored the developmental trajectory 
of friendship among non-autistic children by catego-
rizing friendships into three functional roles: compan-
ionship (e.g., spending time together in shared play or 
activities), affection (e.g., mutual liking and caring), and 
intimacy (e.g., sharing each other’s thoughts, feelings, 
and experiences) [16–18]. While early friendships tend 
to be predominantly based on companionship and play-
mate activities [19–21], young children also demonstrate 
mutual affection and concern for their friends [21–23]. 
Meanwhile, intimacy in friendships develops throughout 
adolescence as children begin to rely on their friends for 
emotional support [16]. A seminal study by Bauminger 
and Kasari [24] explored how autistic children define the 
meaning and purpose of friendships. The researchers 
found that when autistic and non-autistic children were 
asked “Can you tell me what a friend is?”, autistic chil-
dren were less likely than non-autistic children to refer 
to companionship (59% vs. 89.5%), affection (41% vs. 
73.7%), and intimacy (40.9% vs. 68.4%) in their responses. 
Autistic children were also significantly less likely than 
non-autistic children to incorporate all three constructs 
in their definitions of friendship. Participants in the study 

were in middle childhood and adolescence (7–14 years), 
yet it is unclear whether developmental status played a 
role in how children defined the meaning of friendship. 
Autistic and non-autistic children were more likely to 
refer to companionship in their definitions than affection 
and intimacy, suggesting that some (perhaps younger) 
children may not have had a comprehensive understand-
ing of the role affection and intimacy can play in friend-
ships. Therefore, when autistic and non-autistic children 
define the meaning of friendship, both diagnostic status 
and age may be influencing factors.

Sex differences in the quality and meaning of friendships
Studies exploring friendships in autistic children have 
focused predominantly on males, which is expected 
given the 4:1 male-to-female ratio observed in autism [7]. 
Autistic girls are underdiagnosed and remain under-rep-
resented in research [6]. However, it is well established 
that autistic girls demonstrate higher levels of social 
motivation than autistic boys, increasing their opportu-
nities for group acceptance. For example, observational 
studies of autistic children in middle childhood reveal 
that autistic girls tend to stay in close proximity to their 
peers during free play, optimizing their social opportuni-
ties, whereas autistic boys tend to play alone away from 
peers [25]. The social motivation of autistic girls is fur-
ther reflected in their use of language. Autistic girls in 
middle childhood and adolescence are more likely than 
autistic boys to talk about social groups in conversations 
[26] and to refer to friends during semi-structured inter-
views [27]. Several studies report that the apparent social 
success of autistic girls is due to their ability to engage in 
masking behaviors that conceal potential communica-
tion challenges [25, 28, 29]. Autistic girls frequently copy 
the social behaviors of their non-autistic peers, thereby 
“masking” their social difficulties [25]—but although 
autistic girls appear to fit in with their peers, they often 
have difficulty recognizing reciprocal friendships in mid-
dle childhood. Studies have found that the friendships 
of autistic girls are less likely than those of non-autistic 
girls to be reciprocated by the nominated friend [30]. In 
a study by Chamberlain et al. [10], a mother of a second-
grade girl explained that her daughter had reported hav-
ing “lots of friends”—however, during recess, she would 
play by herself in proximity to her peers.

As with non-autistic children, autistic children also 
seem to develop a more complex understanding of 
friendship as they enter adolescence. Regardless of diag-
nosis, adolescent girls emphasize the importance of 
shared conversations and emotional support in friend-
ships, whereas adolescent boys emphasize the impor-
tance of shared activities and practical support [6]. 
Studies have also revealed that autistic girls produce 
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higher ratings of friendship quality [6, 31] compared to 
autistic boys during adolescence. Differences in friend-
ship quality between autistic girls and boys may be due 
to the nature of these relationships, as discussed above. 
However, these studies have also found that autistic girls 
produce lower ratings of friendship quality [6, 31] com-
pared to non-autistic girls during adolescence. There-
fore, while adolescent autistic and non-autistic girls both 
understand the role of emotional support and intimacy in 
friendships [6], autistic girls may be less likely to experi-
ence these constructs in their own friendships.

Loneliness in autistic children and adolescents
Lower levels of friendship reciprocity and quality are 
associated with greater loneliness in non-autistic and 
autistic children [32–34]. Loneliness in autistic children 
is associated with lower levels of self-worth [32], height-
ened levels of social anxiety [35], and a higher likeli-
hood of depression in adolescence [36, 37]. Studies have 
found that reported loneliness among autistic children 
increases across development. Autistic and non-autistic 
children in second-through fifth-grade classrooms report 
similar levels of loneliness [10]. However, among samples 
that include participants in middle childhood and adoles-
cence, autistic children report higher rates of loneliness 
than their non-autistic peers [1, 24, 32, 34, 38]. Develop-
mental differences in reported loneliness among autistic 
children may be due to perceived social involvement. 
Autistic children in middle childhood rate themselves as 
being more socially involved (i.e., interacting with more 
peer groups) than what is reported by their peers [10]. 
Since these children perceive themselves as being socially 
integrated in their classrooms, they may not experience 
feelings of loneliness. Autistic adolescents are also less 
socially involved than their non-autistic peers, but unlike 
autistic children in middle childhood, they may have a 
more accurate perception of their social integration and 
report higher rates of loneliness [38].

Loneliness among autistic adolescents has also been 
shown to be related to their reported number of close 
friendships and their reported satisfaction with those 
friendships [39]. Studies have found that most autistic 
children in middle childhood report being highly satisfied 
with their friendships [3, 17, 40]. However, autistic ado-
lescents may experience difficulty in developing friend-
ships marked by affection and intimacy, which become 
increasingly important throughout adolescence [16, 24]. 
Since autistic adolescents also report their best-friend-
ships to be of lower quality than their non-autistic peers 
[3, 6, 31], they may experience less satisfaction with these 
friendships and experience higher rates of emotional 
loneliness. Seminal research on loneliness conducted by 
Weiss [41] suggests that there are two types of loneliness: 

social and emotional. Social loneliness refers to the 
absence of accessible social networks and peer groups, 
which provide companionship and a sense of belonging. 
Meanwhile, emotional loneliness refers to the absence of 
close, intimate friends or people that one can turn to for 
support [1, 42].

Studies have found that among samples that include 
participants in middle childhood and adolescence, autis-
tic children report higher rates of social and emotional 
loneliness compared to their non-autistic peers [1]. How-
ever, as expected, prior studies exploring loneliness in 
autistic adolescents have focused on males. Since ado-
lescent autistic girls are more socially motivated than 
autistic boys and report higher levels of friendship qual-
ity [6, 31], they may experience lower levels of social and 
emotional loneliness. Meanwhile, autistic girls report 
lower levels of friendship quality [6, 31] compared to 
non-autistic girls and therefore may report higher levels 
of emotional loneliness. It should be noted that previ-
ous research on friendships and loneliness has primarily 
focused on autistic children and adolescents who are able 
to use spoken language and are often functioning within 
an expected range of development for their chronological 
age. Minimally verbal and intellectually disabled individ-
uals remain under-represented.

The current study
The current mixed-methods study had three aims. First, 
we aimed to explore how autistic and non-autistic boys 
and girls defined the meaning of friendship and then 
determine whether these definitions differed across sex, 
ASD diagnostic status, and age. While prior research [24] 
coded children’s definitions of friendship into three cat-
egories—companionship, affection, and intimacy—we 
qualitatively analyzed children’s definitions to identify 
additional roles of friendship that children described. 
Second, we aimed to determine whether reported lone-
liness among autistic and non-autistic children differed 
across sex, ASD diagnostic status, and age. Finally, we 
aimed explore children’s perceptions of friendships and 
loneliness, specifically if they reported the absence of 
friendships and if they frequently felt lonely. Similar to 
previous reports, we limited our investigation to indi-
viduals who had spoken language and could complete 
Module 3 of the autism diagnostic observation schedule 
(ADOS) [43].

Methods
Participants
The current mixed-methods study was a secondary 
analysis of transcribed clinical evaluations from 100 chil-
dren between 6 and 15  years—58 autistic children (29 
girls) and 42 non-autistic children (21 girls). Participant 
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samples overlap with Libster et al. [44]. The transcribed 
evaluations were selected from two ongoing studies 
and five completed studies in which participants were 
administered the ADOS Module 3 [43]. The number of 
participants whose data were used from each study is 
listed in Table  1. Autistic girls were the smallest group 
in each of the original studies. Therefore, every autistic 
girl from each of the original studies was included in the 
current sample to maximize the number of autistic girls. 
Autistic girls who did not respond to at least 50% of the 
ADOS questions were then excluded. Afterward, groups 
of autistic boys and non-autistic boys and girls were cre-
ated that matched the autistic girls on age and IQ. If a 
participant did not respond to at least 50% of the ADOS 
questions, they were replaced with another participant. 
The UCLA Institutional Review Board (IRB) approved 
data sharing of all seven primary studies, as did the IRB 
at each site.

This study focused on autistic children who were 
administered Module 3 of the ADOS. Thus, they were 
children with spoken language (including complex sen-
tences and references to non-present people or events) 
and who had average to above average IQs. The tran-
scribed evaluations of non-autistic children were selected 
from the two studies at Children’s Hospital of Philadel-
phia [27, 48], in which semi-structured behavioral sam-
ples of non-autistic children were compared to those of 
autistic children. In the current study, autistic and non-
autistic boys and girls were matched by group (frequency 
matching) on age (range 6–15  years) and IQ. Two one-
way ANOVAs were conducted to test the success of the 
matching procedure and did not reveal significant differ-
ences in age and IQ across the four sex/diagnostic groups 
(see Table  2). Furthermore, ADOS calibrated sever-
ity scores (CSS) were matched across autistic boys and 

girls and across non-autistic boys and girls. Independ-
ent samples t-tests were conducted to test the success 
of the matching procedure and did not reveal significant 
differences in ADOS severity scores across sex within 
each diagnostic group. ADOS Social Affect (SA) and 
Restricted Repetitive Behaviors (RRB) scores also did not 
differ across sex within each diagnostic group, as tested 
using independent samples t-tests (see Table 2).

Racial and ethnic demographic information was avail-
able for 99 of the 100 participants—68% of participants 
were White, 19% were Black, 3% were Hispanic, 3% were 
Asian, and 6% were multiracial. Participants had been 
administered the ADOS and demonstrated evidence that 
they understood the assessment questions and could 
articulate their responses. Children who did not respond 
to at least 50% of the ADOS interview questions were 
excluded from the study, as rich and comprehensive qual-
itative data were needed to conduct the content analyses.

Measures
In the seven primary studies, the ADOS (Module 3) [43] 
was administered in a range of settings—clinicians either 
visited the child’s school or home or the child visited the 
institution where the study was taking place. Each admin-
istration of the ADOS was videotaped for later analysis. 
The ADOS is a semi-structured diagnostic assessment 
used to measure behaviors that may be symptomatic 
of ASD, including challenges in communication, social 
interaction, and play. After the assessment is finished, 
the clinician rates a series of items based on the child’s 
performance and observations made during the assess-
ment [49]. These ratings are used to formulate diagnos-
tic algorithms for two behavioral domains—Social Affect 
(SA) and Restricted Repetitive Behaviors (RRB). The SA 
and RRB algorithms are then standardized to provide 

Table 1  Primary studies from which current sample was selected

Two ongoing studies (P50HD055784, 2R01MH100027-11) are currently being conducted at the University of California, Los Angeles. Two completed studies [45, 
46] took place at UCLA, one completed study [47] took place at both the University of North Carolina, Chapel Hill and the University of Chicago, and the other two 
completed studies [27, 48] took place at Children’s Hospital of Philadelphia

ASD boys ASD girls Non-ASD boys Non-ASD girls

Ongoing studies

 P50HD055784 2 2 – –

 2R01MH100027-11 4 4 – –

Completed studies

 Dean et al. [46] 1 1 – –

 Kasari et al. [45] 2 3 – –

 Lord et al. [47] 1 1 – –

 Cola et al. [27] 10 8 17 14

 Parish-Morris et al. [48] 9 10 4 7

Total 29 29 21 21
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a measure of overall autism symptom severity, known 
as the Calibrated Severity Score (CSS) [50, 51]. ADOS 
severity scores, which range from 1 (least severe) to 10 
(most severe), can be used to compare autism symptom 
severity across children of different ages [51].

Children’s responses to interview questions on the 
ADOS were coded, with a focus on questions about the 
nature of friendships and loneliness. For the purposes 
of this study, responses to the following questions were 
transcribed and coded: (1) “Do you have any friends? 
Can you tell me about them?” (2) “What does being 
a friend mean to you? How do you know if someone is 
your friend?” (3) “Do you ever feel lonely?” and (4) “Do 
you think other kids/people your age ever feel lonely?” 
While the ADOS interview is semi-structured and allows 
for follow-up questions to children’s responses, clinicians 
follow a standardized interview protocol and receive 
standard training on its administration, along with reli-
ability assessments. Most clinicians in the current study 
followed the protocol. However, one interview excluded 
the questions about what being a friend means and 
how to know if someone is a friend, and four interviews 
excluded the question about perceived loneliness in other 
people. When this occurred, the child’s response was 
coded as “missed”. These codes were omitted from the 
analyses.

Defining the meaning of friendship
Responses to the questions “What does being a friend 
mean to you?” and “How do you know if someone is your 
friend?” were transcribed, and a manifest content analy-
sis was implemented to code and quantify children’s defi-
nitions of friendships. Using the guidelines established by 
Elo and Kyngäs [52], the transcripts were first reviewed 
to gain an understanding of the data. Afterwards, chil-
dren’s definitions of friendships were identified and 
grouped into categories. A list of codes that represented 
these categories was then generated and applied to the 
text through detailed, line-by-line annotations of the 
transcripts. The coding procedure was implemented 
using Dedoose software [53].

We identified four content categories that children 
referred to when defining the meaning of friendship—
personality, companionship, dependability, and intimacy. 
Personality was coded if the child referred to a friend 
as someone who has positive qualities (e.g., “Someone 
who’s very nice to you,” “Someone who helps you”). Com-
panionship was coded if the child referred to a friend as 
someone they like or enjoy being with (e.g., “You like 
playing with each other,” “Someone who you can just 
have fun with”). Dependability was coded if the child 
referred to a friend as someone they care about or can 
rely on (e.g., “Someone who will be there for you,” “When 

I’m in trouble they’d stand up for me”). Finally, intimacy 
was coded if the child referred to a friend as someone to 
whom they can disclose their feelings (e.g., “You both can 
tell each other secrets and confide in each other,” “I can 
trust them with like secrets and stuff”).

Multiple codes were applied to the text if the child 
referred to more than one category when describing 
what friendship meant to them. For example, if the child 
referred to a friend as someone who was kind to them 
and who they relied on, the excerpt was coded as person-
ality and dependability. While affection has been used 
in prior research [24] to refer to mutual liking and car-
ing in friendships, the current study distinguished liking 
vs. caring. When the child referred to a friend as some-
one they liked, this was coded as companionship (e.g., 
“They like you and you like to play with each other”). 
Meanwhile, when the child referred to a friend as some-
one they cared about, could rely on, or could turn to for 
support, this was coded as dependability (e.g., “You take 
care of one another”). Dependability codes in the cur-
rent study therefore had stronger emotional connected-
ness than companionship codes. If the child did not refer 
to personality, companionship, dependability, or intimacy 
in their definitions (e.g., “Friend means that you are the 
best friend in the world"), their response was coded as 
incomplete.

A second coder annotated 25% of the transcripts 
and interrater reliability was calculated (Cohen’s 
kappa = 0.85). Four logistic regression analyses were then 
conducted to test whether sex and/or diagnosis predicted 
children’s references to personality, companionship, 
dependability, and intimacy when describing the mean-
ing of friendship. Another logistic regression analysis was 
conducted to test whether sex and/or diagnosis predicted 
incomplete definitions of friendship. Finally, a Poisson 
regression analysis with robust error variance was con-
ducted to test whether sex and/or diagnosis predicted 
the number of categories (0–4) that children referred to 
when describing the meaning of friendship. Age and IQ 
were controlled in all six models, which were conducted 
using R version 4.1.0.

Reported loneliness
Responses to the question “Do you ever feel lonely?” were 
transcribed and coded for children’s reported loneliness. 
“Yes” was coded if the child reported that they felt lonely 
at times, and “no” was coded if the child reported that 
they never felt lonely. A second coder annotated 25% of 
the transcripts and interrater reliability was calculated 
(Cohen’s kappa = 1.00). A logistic regression analysis was 
then conducted to test whether sex and/or diagnosis pre-
dicted perceived loneliness, after controlling for age and 
IQ. Two responses did not clearly answer the question 
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and were therefore omitted from the analysis. The logis-
tic regression model was conducted using R version 4.1.0.

Perceptions of friendships and loneliness
A final manifest content analysis was implemented to 
explore children’s perceptions of friendships and loneli-
ness, specifically if they reported the absence of friend-
ships and if they frequently felt lonely. Children’s 
responses to the following questions were transcribed 
and analyzed: (1) “Do you have any friends? Can you 
tell me about them?” (2) “Do you ever feel lonely?” and 
(3) “Do you think other kids/people your age ever feel 
lonely?”. The transcripts were coded using the previously 
discussed guidelines established by Elo and Kyngäs [52]. 
The first round of analysis examined children’s reported 
friendships. Occurrences in which children reported not 
having friends or were unable to provide details about 
friends were coded and counted. These frequency counts 
were then compared across sex and ASD diagnostic 
status. The second round of analysis examined the fre-
quency in which children reported feeling lonely. Occur-
rences in which children referred to being frequently 
alone were coded and counted. These frequency counts 
were then compared across sex and ASD diagnostic sta-
tus. Since the identities of researchers ultimately shape 
the research process [54], it is important to reflect on 
our positionality. This research was conducted by White, 
non-autistic psychologists at academic institutions who 
have experience conducting research to benefit autistic 
children and adults.

Results
Defining the meaning of friendship
Four separate logistic regression models tested predictors 
of children’s references to personality, companionship, 
dependability, and intimacy when defining the meaning 

of friendship. An additional logistic regression model 
tested predictors of incomplete definitions of friend-
ship, in which children omitted all four categories in their 
responses. The interaction between sex and ASD diag-
nostic status was not a significant predictor of any of the 
five outcomes and was taken out of the final models (p 
value range 0.15–0.97).

Final models are depicted in Table 3. In the first model, 
sex was found to be a significant predictor of personal-
ity. Girls were 2.51 times more likely than boys to refer 
to personality when defining the meaning of friendship 
(p = 0.03). Meanwhile, in the second model, neither sex 
nor ASD diagnostic status was a significant predictor 
of companionship. Autistic boys and girls were as likely 
as non-autistic boys and girls to refer to companion-
ship when defining the meaning of friendship. In the 
third model, age was found to be a significant predictor 
of dependability. For every 1-year increase in age, chil-
dren were 1.62 times more likely to refer to dependability 
when defining the meaning of friendship (p < 0.001). In 
the fourth model, both IQ and age were significant pre-
dictors of intimacy. For every one-point increase in IQ, 
children were 1.08 times more likely to refer to intimacy 
when defining the meaning of friendship (p = 0.03). Fur-
thermore, for every 1-year increase in age, children were 
1.83 times more likely to refer to intimacy (p = 0.01). 
Finally, in the fifth model, age was a significant predictor 
of incomplete definitions of friendship. For every 1-year 
increase in age, children were 0.45 less likely to omit all 
four categories—personality, companionship, depend-
ability, and intimacy—when defining the meaning of 
friendship (p = 0.002).

A Poisson regression model with robust error variance 
further tested predictors of the number of categories 
that children included in their definitions. The interac-
tion between sex and ASD diagnostic status was not a 

Table 3  Final odds ratio estimates for referred categories when defining the meaning of friendship

* indicates significant predictor. The reference groups for diagnosis and sex were non-autistic children and boys, respectively

Personality Companionship Dependability Intimacy Incomplete

OR OR OR OR OR

CI CI CI CI CI

Diagnosis 0.59 1.25 0.44 0.22 2.34

0.25–1.37 0.55–2.87 0.17–1.10 0.02–1.31 0.56–12.41

Sex 2.51* 1.24 0.64 3.85 1.18

1.11–5.81 0.55–2.80 0.26–1.52 0.66–3.31 0.33–4.29

IQ 0.99 1.02 1.01 1.08* 0.96

0.97–1.02 0.99–1.05 0.98–1.05 1.01–1.16 0.91–1.01

Age 0.98 1.12 1.62* 1.83* 0.45*

0.80–1.19 0.93–1.37 1.29–2.12 1.21–3.23 0.25–0.70
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significant predictor and taken out of the final model. 
Age was found to be a significant predictor. For every 
1-year increase in age, the expected number of categories 
in children’s definitions increased by 10% (95% CI [1.04, 
1.16]), all else equal (p < 0.001).

Reported loneliness
To test predictors of reported loneliness, in which the 
question ““Do you ever feel lonely?” was coded as “yes,” 
a logistic regression analysis was conducted. The inter-
action between sex and ASD diagnostic status was not 
a significant predictor of perceived loneliness and was 
taken out of the model (p = 0.68). Autistic boys and girls 
were as likely as non-autistic boys and girls to report feel-
ing lonely at times (OR = 2.15, p = 0.07).

Perceptions of friendships and loneliness
When asked if they had friends, five autistic children 
(three girls) either reported not having any friends or 
were uncertain whether they had friends (e.g., “I really 
don’t have a lot of friends,” “I talk to people, but I’m not 
sure if they’re friends of not since I’m usually quiet at 
school”). This was not reported by any non-autistic chil-
dren. The autistic boys and girls who reported not hav-
ing friends or who were uncertain were all adolescents 
(12 years of age or older). However, the majority of autis-
tic children in the study reported having at least one 
friend.

Furthermore, ten autistic children (five girls) reported 
that they were often lonely (e.g., “I’m alone most of the 
time,” “At school, nobody wants to play with me”). This 
was not reported by any non-autistic children. These 
children only referred to the social dimension of loneli-
ness (i.e., the absence of accessible peer groups), not 
emotional loneliness (i.e., the absence of close, inti-
mate friends). Interestingly, all the autistic children who 
reported being frequently lonely also reported having at 
least one friend.

Discussion
This study explored how autistic and non-autistic boys 
and girls defined the meaning of friendship and exam-
ined their perceptions of friendships and loneliness. This 
study further compared children’s definitions of friend-
ships and reported loneliness across sex, ASD diagnostic 
status, and age. When defining the meaning of friend-
ship, girls, regardless of diagnosis, were more likely than 
boys to refer to personality (i.e., someone who is nice). 
This finding may be explained by children’s stereotypes 
about how boys and girls are “supposed” to behave. Gen-
der stereotypes begin to develop in early childhood [55, 
56] and continue throughout adolescence and adulthood 
[57, 58]. Prescribed gender-typical behaviors for girls and 

women include being warm, gentle, and sympathetic, 
while those for boys and men include being dominant, 
aggressive, and independent [56–59]. As with non-autis-
tic children, autistic children also tend to report having 
same-sex friends [6, 30]—therefore, both autistic and 
non-autistic girls may expect their friends to exhibit “girl-
typical” behaviors.

Although autistic girls often refer to positive personal-
ity traits, such as kindness, when defining the meaning 
of friendship, they may not necessarily be treated with 
kindness by their own friends. This was demonstrated by 
two autistic girls in the current study, who reported being 
bullied by their friends (“Katie bullies Paige, Freddy, 
sometimes even me, but she’s still my friend”). In another 
study examining the friendship experiences of autistic 
adolescents, Sedgewick et al. [5] also found that autistic 
girls reported high levels of relational aggression within 
their friendships. Autistic girls may therefore have dif-
ficulty identifying inappropriate friendship behaviors. 
Parents of autistic children, especially girls, may need to 
engage in discussions on how to identify “true” friends. 
It is equally important for teachers and school personnel 
to identify instances of bullying and promote prosocial 
behaviors among autistic and non-autistic children.

Our findings further revealed that autistic and non-
autistic boys and girls were equally likely to refer to 
companionship when defining the meaning of friend-
ship, contrary to the results found by Bauminger and 
Kasari [24]. The discrepancies between the two studies 
could be attributed to variations in analyses. The current 
study used a larger sample (N = 100 vs. N = 44), defined 
companionship differently, and implemented regression 
analyses. Autistic and non-autistic children in the current 
study were also equally likely to refer to dependability 
and intimacy when defining the meaning of friendship, 
controlling for sex, age, and IQ. However, age was a sig-
nificant predictor of both categories—the likelihood of 
referring to dependability and intimacy increased with 
age. These findings are consistent with the literature on 
the development of friendships. Although young chil-
dren demonstrate mutual affection and concern for their 
friends [20–22], they may not be able to express or artic-
ulate these feelings until adolescence [24]. Intimacy is an 
even more complex construct that does not develop until 
adolescence [16]. In the current study, only seven chil-
dren—all adolescents—referred to intimacy. Another sig-
nificant predictor of intimacy was IQ—as IQ increased, 
the likelihood of referring to intimacy increased.

Age was also a significant predictor of incomplete defi-
nitions of friendship, as well as the number of categories 
that children referred to when defining the meaning of 
friendship. The likelihood of having incomplete defini-
tions of friendship decreased with age, and on a similar 



Page 9 of 12Libster et al. Molecular Autism            (2023) 14:9 	

note, the expected number of categories that children 
included in their definitions increased with age. Although 
adolescents in the current study demonstrated more 
complete definitions of friendships than children in mid-
dle childhood, our content analysis revealed that a few 
autistic adolescents reported not having any friends or 
were uncertain whether they had friends. Autistic and 
non-autistic children in middle childhood may be more 
indiscriminate when choosing friends—for example, 
they may consider every student in their classroom to be 
a “friend”. However, as children begin to develop a more 
complex understanding of friendship, autistic adoles-
cents may experience difficulty in developing close, inti-
mate friendships [3].

Surprisingly, given previous research, autistic boys and 
girls were as likely as non-autistic boys and girls to report 
feeling lonely at times, controlling for age and IQ. How-
ever, it is important to note that the interview question 
asked if children ever felt lonely—the question did not 
address the frequency or nature of loneliness. Our con-
tent analysis revealed that several autistic boys and girls, 
in middle childhood and adolescence, reported that they 
were often lonely. While the autistic children in Baum-
inger et  al.’s study [1] reported high levels of social and 
emotional loneliness using a rating-scale format, the 
autistic children in the current study only referred to 
social loneliness. Therefore, when verbally describing 
feelings of loneliness, autistic children may be more likely 
to refer to social rather than emotional loneliness. Inter-
estingly, all the autistic children in the current study who 
reported being frequently lonely also reported having at 
least one friend. This suggests that the quantity and/or 
quality of autistic children’s friendships, which is often 
lower than that of non-autistic children, may not be suf-
ficient to alleviate loneliness.

Limitations
This study has many strengths, including a relatively 
large, well-matched sample of autistic and non-autistic 
girls and boys. It also has limitations, which we hope 
will be addressed in future research. While the majority 
of autistic children in the current study reported having 
at least one friend, we were unable to examine the qual-
ity, reciprocity, or satisfaction of children’s friendships. 
Future studies should use measures of friendship quality 
[13], reciprocity [30], and satisfaction [40] to determine 
whether these components of friendship differ across 
sex, ASD diagnostic status, and age. Another limitation is 
that this study was a secondary data analysis of children’s 
responses to interviews on the ADOS. The standard-
ized set of questions on the ADOS limited the amount of 
information that children provided about the meaning of 
friendships and perceptions of loneliness. This presented 

a major limitation in analyzing children’s responses to the 
loneliness interview. Due to the phrasing of the question 
“Do you ever feel lonely?”, we were unable to examine the 
degree to which autistic and non-autistic boys and girls 
experienced social and emotional loneliness. Future stud-
ies should use self-reports that measure the degree of 
social and emotional loneliness [1] and examine differ-
ences in reported loneliness across sex, ASD diagnostic 
status, and age.

Although the ADOS is a standardized measure, there 
was still variability in the administration of the assess-
ment across participants. There were variations in 
obtaining answers to all of the questions, and follow-up 
questions asked by clinicians may have influenced chil-
dren’s responses—clinicians who asked more follow-up 
questions may have elicited more information from chil-
dren. Furthermore, the current study only included par-
ticipants who responded to at least 50% of the interview 
questions. While this was necessary to collect rich quali-
tative data, we were unable to examine perceived friend-
ships and loneliness in autistic children who did not 
have the verbal communication skills to talk about their 
experiences. Future studies should therefore use multi-
informant approaches, including parent- and teacher-
report, to acquire a more holistic understanding of 
autistic children’s social experiences. The generalizability 
of the current study is also limited by race, as the major-
ity of the participants were White.

Future directions and implications
The current study has important implications for inter-
ventions designed to improve peer relationships among 
speaking autistic children. Prior interventions have 
focused on the development of social skills in autistic 
children in middle childhood [45, 60] and adolescence 
[61, 62]. However, several autistic children in the current 
study reported the absence of friendships and frequent 
loneliness despite having successful interactions with 
their peers. Future interventions may therefore need to 
also focus on the development of reciprocal, high-quality 
friendships among autistic children. It is important to 
note that autistic children often report being excluded by 
their non-autistic peers [12, 30, 63]. Non-autistic children 
have been shown to rate their first impressions of autis-
tic children more negatively than their first impressions 
of other non-autistic children [64], and autistic children 
often attribute peer rejection to personal attributes, such 
as being “different” or “not approachable” [65]. Therefore, 
future interventions should not solely focus on teaching 
autistic students the social skills to “fit in,” but should also 
focus on the acceptance of autistic children by their non-
autistic peers.
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Conclusion
The current study emphasizes the role of developmental 
status in autistic children’s definitions of friendship and 
descriptions of friends. As with non-autistic children, 
autistic children acquire a more complex understand-
ing of friendship—characterized by personality, com-
panionship, dependability, and intimacy—throughout 
development. However, autistic children may experi-
ence difficulty in developing close, intimate friendships, 
which become increasingly important throughout 
adolescence. Having reciprocal, high-quality friend-
ships during childhood and adolescence may protect 
autistic children from loneliness, which they experi-
ence at higher rates than their non-autistic peers. The 
current study therefore highlights the importance of 
interventions designed to improve friendship reciproc-
ity, quality, and satisfaction among autistic children and 
adolescents.
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