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Objective: The purpose of the present study was to examine motivation for the contextual
nature of motivations for social participation in cognitively able adolescents and adults with
autism spectrum disorder, using self-determination theory as a theoretical framework.
Methods: Fourteen Australians and 16 Taiwanese (aged 16–45 years) with Asperger’s syndrome
and high functioning autism were asked to carry a device which prompted them seven times/day for
7 days, to record what they were doing, with whom, perceived difficulty and social reciprocity, and
the reasons for engaging in a situation, which were then coded into degree of self-determination.
Results: Multilevel analyses showed that participants were more likely to be self-determined
while engaging in “solitary/parallel leisure” and “social activities” than in other types of activities. Interactions with “family members” and “casual/intimate friends” were also positively
associated with self-determined motivation. Further, participants were more likely to perceive
higher levels of being listened to during interaction with casual/intimate friends than in interaction with other people. Global social anxiety served as a moderator for their perceptions of
difficulty and social reciprocity during social engagement.
Conclusion: The findings highlight the context-dependent motivations for social engagement
of cognitively able individuals with autism spectrum disorder.
Keywords: autism, real-life experience, social motivation, social interaction, ecological
momentary assessment
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Cognitively able adolescents and adults with a diagnosis of autism spectrum disorder
(ASD), such as those once diagnosed with Asperger’s syndrome (AS) or high functioning autism, commonly have restricted social participation as a result of social and communication deficits.1–4 They frequently report social isolation and negative experiences
in social situations, which may influence their motivation for social engagement.
Whether individuals with ASD wish to engage socially (ie, possess social motivation) is controversial. Theory and research examining this question is inconclusive and
the findings are at odds. The term “autism” is drawn from the Greek word, “autos”,
meaning “self”. The name was first applied to children who were socially isolated,
seemingly by choice. Thus, the popular belief that individuals with ASD lack the
motivation to engage socially. Recently, Chevallier et al proposed a social motivation
theory of autism, describing it as an extreme case of diminished social motivation.5
Other researchers studying social motivation concluded that children with ASD display
less desire for interaction than typically developing peers,6 a finding explicitly and
directly gleaned from asking participants to view pictures of people taken from the
side view and indicate whether they wanted to interact with those individuals.
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The results of other studies refute the poor social motivation
hypothesis. For example, Deckers et al asked children with
ASD to indicate whether they would like to get acquainted
with individuals presented in profile pictures of faces.6 If they
wanted to know a person, they pulled on a joystick and turned
the photo toward them. If they did not want to meet the person,
they pushed on the joystick which turned the picture away (ie,
Face Turn Approach-Avoidance Task).7 Unlike asking them
explicitly, using this implicit approach, Deckers et al found that
children with ASD were inclined to express a desire to approach
others. Other researchers8,9 have used electroencephalography
with cognitively able children with ASD, finding greater left
than right anterior cortical activity while at rest, a pattern associated with a disposition to approach socially.10
A third hypothesis is that social motivation in individuals with ASD is context dependent. That is, individuals are
motivated to engage socially in specific contexts and not in
others. For example, using experience sampling methodology (ESM), Hintzen et al found that cognitively able adults
with ASD chose to spend more time with familiar people
than did adults without ASD.11 In addition, we found that
cognitively able adolescents and adults with ASD reported
enjoying everyday social situations when they were conversing with friends compared with other people or being alone
(Chen et al, unpublished data, 2015).
Self-determination theory (SDT),12–14 which focuses on how
social contexts affect engagement, may help understand the
contextual nature of motivations for social interaction in people
with ASD. Instead of treating motivation as a unitary construct,
SDT addresses the orientation/type of motivation which concerns the reasons or goals that give rise to an action.14 According
to SDT, motivations can be self-determined in situations that
individuals find compelling (ie, intrinsically motivated) or that
they think are good for them (ie, identified regulation). In contrast, individuals sometimes perform behaviors to satisfy external demands (ie, external regulation), or to avoid guilt or attain
recognition (ie, introjected regulation); both are extrinsically
motivated. However, amotivated behaviors occur in situations
where an individual lacks a reason for or an intention to act.
SDT suggests that orientation of motivation can be
predicted by the degree to which an action satisfies basic
psychological needs. Deci and Ryan described three basic
psychological needs inherent to all human beings:12 autonomy,
competence, and relatedness. Autonomy comprises feelings
of volition and self-ownership. Competence refers to the
experience of effectance and mastery. Relatedness is the need
to feel connected and experience reciprocal care and love.
Human needs play a mediating role between the actions
of individuals and the social context.12–14 Deci and Ryan
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suggested that participation in a supportive social environment
is crucial to satisfaction of psychological needs; which, in turn,
facilitates self-determined behaviors and positive experiences.
Our previous findings that cognitively able adolescents and
young adults with ASD enjoyed social interactions with certain contexts suggests that those interactions met basic needs.
In contrast, Whitehouse et al found that adolescents with AS
have little intrinsic motivation for establishing friendships,
probably because their needs are not met.15
The lack of clarity around the motivation for social participation of adolescents and adults with ASD may, in part, reflect
differences in methodology. While we have used ESM16,17 to
explore social experiences in everyday contexts, most previous researchers have used retrospective interview or global
self-rating scales. For example, Whitehouse et al15 used the
Friendship Motivation Questionnaire,18 which required participants to indicate how true statements were of them. This
task is highly cognitive, requiring aggregation of experiences
over time.19 Retrospective responses are easily contaminated
by memory bias20 or by the emotional states elicited by
reflective questioning.19 More importantly, retrospective and
one-time reporting are divorced from real life contexts and
experiences of social participation. Thus, the low motivation
for social engagement identified by Whitehouse et al15 may
not truly reflect their social desires in everyday life.
ESM is an ecological momentary assessment used to
identify dynamic relationships between subjective experiences and everyday contexts.19 ESM allows participants to
report their actions, momentary thoughts, and feelings in real
time, across natural settings and over a period of time. This
method enables to identify fluctuations in perceptions about
everyday experiences within a person.21 As such, it is suited
to capturing the variability inherent to the ASD population.
Unlike single-case studies, data collected with ESM can
be aggregated and analyzed at within- and between-person
levels simultaneously.21 In addition, compared with retrospective approaches, data collected through ESM have greater
ecological validity and are less subject to recall or social
appropriateness bias.16,19 Further, ESM survey questions are
short, straightforward, and address only the immediate context, which involves less cognitive demand than retrospective
methods. Recent research has established the validity and
usability of ESM with the ASD population.11,22–26
The purpose of the present study was to examine motivation for social participation in everyday contexts among
cognitively able adolescents and adults with ASD. We used
SDT as a theoretical framework and ESM as a methodology.
To examine the extent to which the basic needs of competence
and relatedness were met in everyday social experiences, we
Neuropsychiatric Disease and Treatment 2015:11
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investigated perceptions of difficulty and social reciprocity. Given the heterogeneity of people with ASD and our
previous findings (Chen et al, unpublished data, 2015), we
examined severity of ASD symptomology and global social
anxiety as moderators of motivation for and perceptions of
everyday participation. In addition, because we had found
that Australian females with ASD are more socially active
than Australian males and Taiwanese people (Chen et al,
unpublished data, 2015), we also examined whether participant group (Australian females vs other people) served as
a moderator.

Methods
The study had approval from the University of Sydney Human
Research Ethics Committee, the Autism Spectrum Australia
Research Approval Committee, and the Research Ethics
Committee of National Taiwan University Hospital (NTUH).
All participants provided written consent, and parents provided additional consent for participants younger than 18.
Because the study began prior to release of the Diagnostic and
Statistical Manual of Mental Disorders (DSM) 5th edition,27
we used DSM-IV criteria for ASD diagnosis.

Participants
Thirty-two individuals with AS or high functioning autism
agreed to participate: 14 Australians (four males) were
recruited via research flyers circulated around Australia
and 18 Taiwanese (14 males) were referred by psychiatrists
employed at NTUH. All individuals met the following inclusion criteria: 1) a formal diagnosis from a psychiatrist or
psychologist using the DSM-IV criteria;3 2) aged between
16 and 45 years, and 3) having sufficient reading comprehension to understand the surveys. Reading comprehension of Australian participants was confirmed by standard
scores of 85 on the Reading Comprehension Subtest of
Woodcock Reading Mastery Test-3rd edition.28 Because
there are no equivalent reading assessments for Taiwanese
adults, the reading comprehension of Taiwanese participants
was confirmed by a verbal intelligence quotient 70 on the
Wechsler Adult Intelligence Scale-IV.29 No participants had
a diagnosis of intellectual disability, neurological or other
developmental disorders (eg, cerebral palsy).
In order for their data to be included, participants had to
have completed at least 17 of 49 surveys (33%) in accordance
with suggestions from previous researchers.30 Data from two
Taiwanese males were excluded from the final sample.
One discontinued participation after encountering technical
issues with the iOS device. The second completed only 15
surveys in 7 days; the minimum requirement was 17 surveys
Neuropsychiatric Disease and Treatment 2015:11
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(see Procedure). Thus, the final sample included data from
14 Australians (four males; aged 16–43 years [mean 24.8,
standard deviation {SD} 9.0]) and 16 Taiwanese (12 males;
aged 19–45 years [mean 27.8, SD 6.3]).
In the final sample, the main diagnosis was AS (n12
[86%] in the Australian group and n13 [81%] in the
Taiwanese group; Table 1). Half of the Australian participants
Table 1 Characteristics of individuals with autism spectrum
disorder (ASD)
Characteristicsa
Sex
Male
Female
ASD diagnosis
HFA
AS
Comorbid diagnoses
ADHD
Depression
Anxiety
OCD
Depression and anxiety
Depression and anxiety and OCD
Age in years
Total standard scores of SRS
Total raw scores of SIAS
Reading comprehension abilities
(standard scores)b
Living status
Alone
With partner/children
With parents/siblings
With others
Relationship status
Single
Boyfriend/girlfriend
Partner/married
Separated/divorced
Other
Completed education level
High school
Certificate
Diploma
Associate’s degree
Bachelor’s degree
Master’s degree
Current employment/education status
Student
Unemployed
Part-time
Full-time
Volunteer work

Australia
(n14)

Taiwan
(n16)

4 (28.6)
10 (71.4)

12 (75.0)
4 (25.0)

2 (14.3)
12 (85.7)

3 (18.8)
13 (81.3)

1 (7.1)
1 (7.1)
1 (7.1)
0
3 (21.4)
1 (7.1)
24.8 (9.0)
77.7 (6.5)
46.0 (14.2)
107.3 (9.4)

2 (12.5)
0
0
2 (12.5)
0
0
27.8 (6.3)
70.6 (8.7)
44.1 (17.3)
106.2 (13.1)

2 (14.3)
3 (21.4)
6 (42.9)
3 (21.4)

1 (6.3)
0
15 (93.8)
0

9 (64.3)
1 (7.1)
3 (21.4)
0
1 (7.1)

12 (75.0)
3 (18.8)
0
1 (6.3)
0

4 (28.6)
5 (35.7)
2 (14.3)
0
1 (7.1)
2 (14.3)

4 (25.0)
0
0
1 (6.3)
9 (56.3)
2 (12.5)

7 (50.0)
1 (7.1)
2 (14.3)
3 (21.4)
1 (7.1)

4 (25.0)
7 (43.8)
1 (6.3)
4 (25.0)
0

Notes: aCount (%) for categorical data, mean (standard deviation) for continuous
data. bMeasured by Woodcock Reading Mastery Test-3rd Edition for Australian
participants and a verbal IQ for Taiwanese sample.
Abbreviations: HFA, high-functioning autism; AS, Asperger’s syndrome; ADHD,
attention deficit/hyperactivity disorder; OCD, obsessive–compulsive disorder; SRS, Social
Responsiveness Scale; SIAS, Social Interaction Anxiety Scale; IQ, intelligence quotient.
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and a quarter of the Taiwanese participants had concomitant
mental health diagnoses (eg, attention deficit/hyperactivity
disorder, depression, anxiety, obsessive–compulsive disorder). Regarding current education and employment status,
seven (50%) Australians and four (25%) Taiwanese were still
students. One (7%) Australian and seven (44%) Taiwanese
were unemployed.

ESM
We developed an ESM survey to explore what participants
were doing (everyday activities, Figure 1 for options) and
who they were communicating with (social interaction conditions, Figure 2 for options). Each time they were signaled,
participants chose the main activity in which they were
engaged and as many social partners as were relevant. They
indicated why they were doing the activity (from a list) and
their experiences of: a) difficulty of activity engagement, and
b) social reciprocity during interactions. Social reciprocity
included questions about being listened to (do you think
they were really listening to what you had to say?) and caring about others (did you care about what they were doing/
saying?). Participants responded “yes” or “no” to perceived
difficulty and from “0” (not at all) to “10” (very much) for
perceived social reciprocity. The ESM survey was loaded to
the Participation in Everyday Life Survey Application (PIEL
App), an ESM platform designed for iOS devices.31 The PIEL
App prompted participants to complete the ESM surveys,
time stamped the responses, and stored the data.

Measures of ASD severity and global
social anxiety
The Social Responsiveness Scale – Second Edition (SRS-2)32
was used to evaluate the severity of ASD symptoms. In
Taiwan, the Chinese version of SRS33 was used. The SRS-2
is a parent/teacher-report or self-report questionnaire for
individuals 2.5 years or older. In this study, participants
who were aged 19 years and above completed the “selfreport version”. Parents of younger participants under 19
completed the “school-age version”. The SRS-2 comprises
65 items organized into five subscales: social awareness,
social cognition, social communication, social motivation,
and restricted interests and repetitive behaviors. Items are
rated on a 4-point Likert scale from 0 (not true), to 3 (almost
always true). Total standard scores of 60 or higher are clinically significant and indicate deficiencies in social reciprocal
behavior that may interfere with everyday social interactions.
The SRS-2 has evidence of sound psychometric properties
when used with adults.32,34
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To evaluate the severity of global social anxiety in
Australian and Taiwanese participants, the Social Interaction Anxiety Scale (SIAS)35 and the Chinese version of the
SIAS36 were used. The 20-item self-report scale measures
experiences in social situations associated with social anxiety
according to DSM-IV criteria.3 Participants rated the items
using a 5-point scale (0 “not at all characteristic of me” to
4 “extremely characteristic of me”). Higher total scores indicate greater levels of social anxiety. The SIAS and Chinese
version of the SIAS have good evidence of reliability and
validity across clinical and community populations.35,36

Procedure
We provided participants with an iPod Touch or delivered
the PIEL App to their iOS device (ie, iPod Touch or iPhone).
We conducted a 30- to 60-minute individual training session with each participant on the use of the PIEL App
and the iOS device. The training was held at a university
campus, outpatient clinic of the hospital or a quiet public
place (eg, a library). During the training, participants also
completed the SIAS and the SRS-2. Parents of participants
under 19 received the school-age version of SRS-2 by mail.
Australian participants took the Woodcock Reading Mastery
Test-3rd edition to ensure reading comprehension ability.
Following training, participants carried the device for
7 consecutive days. The device prompted participants seven
times each day at random intervals to respond to the same ESM
survey. Each participant determined the available hours for
sampling time by identifying their waking hours. They were
instructed to answer as many surveys as possible but to ignore
signals that occurred at inconvenient times (eg, when bathing).
The survey became dormant if participants did not respond to
a prompt within 2 minutes. Participants were encouraged to
contact the first author directly if they required assistance.

Data analysis
We plotted the data for descriptive analysis. We coded activities into five types: “non-activity”, “productivity”, “solitary/
parallel leisure”, “social activities”, and “self-care” (Figure 1
for types). We coded reasons for engaging in activities into
five levels based on degree of self-determination drawn
from SDT:12 a) intrinsic motivation (I like it), b) three levels
of extrinsic motivation: identified regulation (I am doing it
for my own good); introjected regulation (I want people to
like me; I want to look occupied), and external regulation
(I have to), and c) amotivation (It’s just a habit; nothing else
to do). For each participant, we calculated the proportion of
each motivation associated with each activity and interaction
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Figure 1 Motivation for engagement in everyday activities.

with different people. We also calculated the proportion of
perceived difficulty and overall means of social reciprocity
associated with each activity and interaction, respectively.
Prior to calculating overall means, we centered each participant’s ratings at his or her mean to account for individual
differences.

Neuropsychiatric Disease and Treatment 2015:11

ESM data have a hierarchical structure with multiple
surveys (Level 1) nested within data from each participant
(Level 2). We performed multilevel analyses to examine
how motivation and perceptions were associated with
everyday participation. Given that multilevel analysis takes
into account the dependency of the surveys from the same
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Figure 2 Motivation for interaction with people.

participant,37,38 the method is preferred over the conventional
ordinary least squares approaches for ESM data.39,40 In addition, multilevel analysis allows examination of relationships
between variables at different levels and also accounts for
potential moderating effects of Level 2 variables on the
relationships of Level 1 variables.37,38 Previous researchers
suggested a minimum Level 2 sample size of 30 to achieve
sufficient power.41,42
We examined associations between everyday activities
and the dependent variables, “degree of self-determination”
and “perceived difficulty”, in two multilevel logistic
analyses. In each analysis, “non-activity”, “productivity”,
“solitary/parallel leisure”, and “social activities” were the
Level 1 independent variables and “self-care” was the
reference. To examine source of motivation as a dependent
variable in multilevel logistic analysis, the five motivation
levels were coded as “relatively self-determined” (intrinsic
motivation, identified regulation) or “relatively externally
determined” (introjected regulation, external regulation,
2704
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amotivation); the “relatively externally determined” was
the reference.
To examine perceived social reciprocity, we conducted
two multilevel linear analyses with “being listened to” and
“caring about others” as continuous dependent variables.
Because participants were able to select multiple social
partners in a single interaction, we coded each social partner
as a binary (yes/no) variable: “no one”, “family members”,
“casual/intimate friends”, or “people at school/work”. All
the four types of social partners were included as Level 1
independent variables in the analysis of motivation. The
analyses of perceived social reciprocity included only three
independent variables: “family members”, “casual/intimate
friends”, and “people at school/work” because social
reciprocity requires the presence of a social partner.
In each multilevel analysis, we simultaneously analyzed
individual characteristics as Level 2 independent variables to
examine their associations with motivation and perceived social
reciprocity. These variables were severity of ASD (ie, total
Neuropsychiatric Disease and Treatment 2015:11
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standard scores of SRS-2), severity of global social anxiety
(ie, total raw scores of SIAS), and participant group (Australian
females vs other participants). SRS-2 and SIAS data were grand
mean centered for comparisons across participants.37,38
To examine potential moderating effects of individual
characteristics (severity of ASD, global social anxiety, and
participant group), we added the interactions between Level 1
and Level 2 independent variables to the original multilevel
analyses. These additional analyses helped identify whether
the Level 2 independent variables moderated the relationships between Level 1 independent and dependent variables.
To reduce model complexity and maximize stability, we
removed cross-level interactions which showed no significant
relationships to the dependent variable when establishing
the final model.37,38
We used Hierarchical Linear and Nonlinear Modeling
(HLM 6.08) software43 to perform the multilevel analyses.
Associations between independent and dependent variables
were evaluated through the estimation of the odds ratios
(ORs) and corresponding 95% confidence intervals (CIs)
for the multilevel logistic analysis, and a fixed regression
coefficient (B) and standard errors for the multilevel linear
analysis. Significance in cross-level interaction indicates a
significant moderating effect of a Level 2 independent variable on the relationship between Level 1 independent and
dependent variables.

Results
Participants completed an average of 38, of a possible 49
(average response rates: 77.6%), ESM surveys (SD 7,
range 23–49), providing a total of 1,131 surveys. Overall,
participants spent the majority of time engaging in activities
related to “solitary/parallel leisure” (42.4%), followed by
25.0% in “productivity” (ie, home chores and class, work

or meeting), and 12.2% in “non-activity”. They engaged
infrequently (10.8%) in “social activities” and they did not
interact with another person most of the time (71.6%). “Casual
friends/an intimate friend” (11.4%) were the ones they mainly
interact with when they engaged in conversation.
Figure 1 shows that participants were most frequently
intrinsically motivated to engage in social and solitary/
parallel leisure activities, except running/jogging/fitness/
sport where the behaviors were identified as regulated.
Conversely, participants were frequently externally regulated
(the least autonomous response) when they engaged in selfcare and productive activities. However, participants seldom
perceived everyday activities as difficult. They described
“productive activities” as difficult only 16.3% of the time,
“social activities” 15.5% of the time, and “self-care” 10.5%
of the time.
Figure 2 shows that participants were intrinsically motivated to interact with family members and casual/intimate
friends. However, they frequently perceived interaction with
people at school/work as externally regulated. In terms of
perceived social reciprocity, participants perceived relatively
high levels of being listened to while interacting with family
members (mean [M] 0.313, SD 1.139) and casual/intimate
friends (M 0.281, SD 0.753) compared with people at
school/work (M 0.004, SD 0.804). Further, they cared
more about family members (M 0.345, SD 0.876) and
casual/intimate friends (M  0.035, SD 0.985) than people
at school/work (M  0.305, SD 0.736).

Relationships of motivation and
perception of difficulty with everyday
activities
Table 2 summarizes the results of the multilevel analyses of
motivation and perceived difficulty of activities. Participants

Table 2 Multilevel logistic analyses of self-determined motivation and perception of difficulty during the engagement in everyday
activities (N30, number of surveys 1,131)
Variables

Self-determined motivation

Perception of difficulty

OR (95% CI)

P-value

OR (95% CI)

P-value

Level 1
Types of activity (vs self-care)
Non-activity
Productivity

1.24 (0.67–2.31)
0.58 (0.33–1.04)

0.50
0.07

0.52 (0.16–1.74)
2.47 (1.01–6.06)

0.29

Solitary/parallel leisure

4.15 (2.41–7.15)

0.01**

0.80 (0.32–2.00)

0.05*
0.62

Social activity

2.11 (1.10–4.08)

0.05*

2.45 (0.93–6.44)

0.07

1.10 (0.97–1.26)
1.01 (0.95–1.07)
2.58 (0.57–11.83)

0.15
0.75
0.21

Level 2
ASD severity
Severity of global social anxiety
Australian females (vs others)

1.05 (0.95–1.17)
0.96 (0.91–1.01)
0.56 (0.14–2.35)

0.34
0.13
0.42

Notes: *P 0.05; **P 0.01.
Abbreviations: OR, odds ratio; CI, confidence interval; ASD, autism spectrum disorder.
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were more likely to be self-determined while engaging in
“solitary/parallel leisure” and “social activities” than in other
activities. However, Australian females displayed a weak
relationship between self-determined motivation and solitary/
parallel leisure (OR 0.44, 95% CI 0.22–0.89). Regarding
perceived difficulty, participants were more likely to report productive activities as difficult than other activities. Participants
with higher levels of global social anxiety had stronger
relationships between perceived difficulty and engagement
in productive activities (OR 1.05, 95% CI 1.01–1.09) and
social activities (OR 1.08, 95% CI 1.03–1.14).

Relationships between motivation and
perceived social reciprocity and types of
social interaction
Multilevel analyses in Table 3 showed that participants were
more likely to be self-determined while interacting with family
members and casual/intimate friends than with other social
partners. Further, they were more likely to perceive higher
levels of being listened to during interaction with casual/
intimate friends. Upon close inspection, global social anxiety
moderated the relationship between thought of caring about
others and interaction with casual/intimate friends (B 0.10,
standard error 0.02, P 0.01). That is, participants with higher
levels of global social anxiety were less likely to care about
casual/intimate friends while interacting with them.

Discussion
We explored the motivation for social engagement in
everyday contexts among cognitively able adolescents and

adults with ASD through the lens of SDT, using ESM as
a methodology. We investigated the controversy whether
cognitively able adolescents and adults with ASD desire
to engage socially. Three possible perspectives have been
proposed: they prefer not to engage socially;5,6 they wish to
engage socially but express that desire more implicitly than
explicitly;6,8,9 and the desire for social engagement is context
specific as suggested by SDT.12–14 Our findings support the
latter view.
In line with SDT,12,14 the results suggest that cognitively
able adolescents and adults with ASD were motivated to
interact in situations where they felt competent and experienced social reciprocity. Specifically, they were motivated
to engage in social activities where they did not experience
significant difficulty. Further, cognitively able adolescents and
adults with ASD were motivated to interact with friends and
perceived their friends as listening to them during interactions.
These findings indicate that social activities and interactions
with friends are the everyday contexts that support basic
psychological needs and facilitate motivation for engagement.
Consequently, they reported enjoying these social situations
(Chen et al, unpublished data, 2015). Thus, our findings highlight the importance of context when exploring motivation
for, and perceptions of, everyday social participation.
Perceiving the social contexts of interaction with friends
as being listened to may reflect how cognitively able adolescents and adults with ASD characterize friendship. Our
findings are similar to those of Howard et al44 who found
that adolescents with ASD defined a friend as a person who
provides care and responds to needs. These findings suggest

Table 3 Multilevel analyses of the self-determined motivation and perceptions of social reciprocity while interacting with different
people
Variables

Level 1
Social interaction situation
No one
With family members
With casual/intimate friends
With people at school/work
Level 2
ASD severity
Severity of global social anxiety
Australian females (vs others)

Multilevel logistic analysis
(N30, number of
surveys 1,131)

Multilevel linear analysesa
(N27, number of surveys 316)

Self-determined motivation

Being listened to

OR (95% CI)

P-value

Coefficient (SE)

P-value

Coefficient (SE)

P-value

1.89 (0.95–3.81)
2.62 (1.13–6.06)
4.17 (2.10–8.31)
1.17 (0.54–2.53)

0.71
0.05*
0.01**
0.70

0.58 (0.45)
1.24 (0.36)
0.56 (0.41)

0.21

0.41 (0.47)
0.69 (0.37)
0.05 (0.43)

0.38
0.06
0.91

1.05 (0.96–1.15)
0.96 (0.92–1.01)
0.38 (0.11–1.29)

0.32
0.09
0.12

0.04 (0.06)
0.02 (0.03)
0.48 (0.73)

0.47
0.40
0.52

0.78 (0.66)
0.05 (0.05)

0.25
0.39
0.59

Caring about others

0.05*
0.18

0.01 (0.02)

Notes: aThree Taiwanese male participants were excluded from the analyses as they did not interact with other people during the sampling period. *P 0.05; **P 0.01.
Abbreviations: OR, odds ratio; CI, confidence interval; ASD, autism spectrum disorder; SE, standard error.
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that, whereas children consider friendships in terms of
companionship,45 adolescents and adults value the affective
components of friendship.
In addition to the impact of context, our findings suggest that global social anxiety, an individual characteristic,
influences perceptions of competence and social reciprocity
in social interactions. Individuals with higher global social
anxiety were more likely to perceive social activities as
difficult than those with lower levels of social anxiety. This
finding may suggest that cognitively able individuals with
ASD who concurrently have social anxiety may be more
self-aware of their social difficulties than those without social
anxiety.46 The association between perception of difficulty
in social activities and social anxiety may explain our previous finding of a negative relationship between time spent in
social situations and severity of social anxiety (Chen et al,
unpublished data, 2015).
In contrast to our current findings, other researchers15
have identified that adolescents with AS are not intrinsically
motivated to develop friendships. In addition to the difference in methodology used, the discrepancy in the findings
may be explained by the extent to which basic needs to feel
competent and related are met at different stages of a social
interaction. When our participants responded to a signal
from the iOS device and indicated that they were already
engaged in a social interaction with a trusted friend or
partner – someone with whom the participant had already
established a relationship. Other researchers, however, have
described difficulty with the initiation of social interactions and establishing friendships,4 which may reflect a gap
between social demands and their beliefs about their social
skills.47,48 Conscious awareness of being “different” and fear
of being “excluded” may contribute to reduced feelings of
relatedness;4 which, in turn, may result in fewer attempts
at initiating everyday social interactions.11,49,50 Presumably,
friendships develop out of a motivation to engage with others; if motivation is low because of unmet basic needs, then
friendships will not follow. However, clearly our participants
managed to establish some valued friendships.
We did not find a significant relationship between interacting with friends and caring about what they were thinking
or doing. This may reflect a core characteristic of ASD: a lack
of social reciprocity.3 Deficits in understanding social or
emotional cues of others and considering others’ perspectives
may influence willingness to care about others.51,52 Although
our participants nominated friends, further research is
required to investigate the meaning and true nature of their
friendships.
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Limitations in this study design require consideration
when interpreting the findings. First, we did not recruit
neurotypical adolescents and adults because the purpose of
the study was to explore the motivation for social engagement
and identify individual characteristics related to motivation
and needs satisfaction among individuals with ASD. Thus,
we do not know how the experiences of our participants
compare with those of neurotypical adolescents and adults.
Further, because of the relatively low incidence of cognitively
able adolescents and adults with autism, our participants
represented a wide age range. Therefore, the effect of differences in developmental stage on our findings is unknown.
Further research in these areas is required. Second, due to
different recruitment procedures, we were unable to match
the number of males and females in Australia and Taiwan.
We had more female participants in Australia, probably due
to their interest and willingness to volunteer.16 Nonetheless,
we did not find differences between groups as a function of
nationality. Further, the results align with the findings of
previous researchers. Finally, half of the participants from
Australia and a quarter of those from Taiwan had comorbid
mental health diagnoses. Because of the relatively small
sample size, we were not able to take into account the effects
of additional diagnoses or medications on social experience. Further research is needed to examine the effects of
comorbidities and compare the findings with neurotypical
adolescents and adults. While the application of multilevel
analysis may offset the unequal numbers of male and female
participants in the two countries,37 a larger sample size is
required before the findings can be generalized.

Conclusion
Our findings highlight several important considerations for
research and practice. Exploring in-the-moment experiences
may provide contextually accurate and detailed information
to facilitate intervention to enhance social participation of
cognitively able adolescents and adults with ASD. Although
our participants were motivated and did not perceive significant difficulty while being engaged socially, they still
spent limited time in social situations. Researchers and
professionals may need to consider ways to improve social
skills and enhance perceived competence for initiating
social interactions. Perceived challenges with initiating
social interaction may be the result of previous experiences
(eg, being excluded). Given that severity of social anxiety
was often associated with perceptions of social engagement,
strategies targeting social anxiety management should be
incorporated into interventions. Because cognitively able
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adolescents and adults with ASD were motivated to interact
with friends, service providers and researchers may need to
consider incorporating peers in intervention and promoting
friendship as an important intervention outcome.
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