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Purpose: To explore, from the perspective of Study Partners (SPs; eg, caregivers) of clinical trial participants with autism spectrum
disorder (ASD), any changes experienced in socialization and communication over the clinical trial, how these changes manifested,
and the impact these changes had on the autistic individual, the SP, and family. This helps interpret whether changes in trial outcomes
were meaningful.

Patients and Methods: Interviews were conducted with the SPs of individuals with ASD, without intellectual disability, from 2
clinical trials: 86 children (aged 5-12 years) or adolescents (aged 13—17 years) who took part in the aV1ation trial (83.7% male), and
41 adults (aged 18+ years) who took part in the Vladuct trial (80.5% male). The primary endpoint for both trials was change from
baseline in the Vineland™-II two-domain composite, consisting of the mean of the Socialization and Communication domains. In
these interviews the participants verbally indicated level of change for each of these key domains on 7-point change scales.
Results: Improvements in the Socialization domain enabled greater awareness of the feelings of others and allowed for stronger
empathy and kindness. Improvements in the Communication domain allowed for the autistic individual to be better at listening and
better at self-expression. Together, changes in these two domains, which were considered most important, allowed for richer, deeper
relationships. Study Partners noted that improvements in these domains allowed for better integration within the family unit, decreased
stress, and increased optimism about the autistic individual’s future.

Conclusions: The impacts of changes in either domain were synergistic, combining together to create positive experiences which in
turn led to further positive impacts in other skills. These qualitative insights provide context to the changes that were observed during
the clinical trial and captured using the Vineland™-II, illustrating the meaning of these changes to the individuals with ASD without
intellectual disability and their families, and the impact that they have on people’s everyday lives and overall health-related quality of
life.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental disorder that often appears early on in childhood; it is
characterized by difficulties in the core areas of social interaction and communication difficulties, as well as possible
repetitive sensory-motor behaviors.' ™ Although ASD is heterogeneous and there is much variation among individuals,
those with ASD may struggle with eye contact and following typical social conventions or the natural rhythm of
conversations, or they may exhibit repetitive behaviors and have unusual or overly focused interests, among other
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experiences.” Globally, the prevalence of ASD is between 1-2%; the US experiences a prevalence at the higher end of
this range due to more accurate ASD diagnosis and treatment networks.””’

Individuals with ASD have demonstrated significant impairments in social cognition® (the ability to recognize and
respond appropriately to social stimuli) and adaptive skills’ (the skills required to adapt in daily life), which are related to
functional outcomes. Research in children and adolescents with ASD has shown that more severe ASD symptomatology
is associated with poorer adaptive functioning.'® Other research has found the strongest predictor of adaptive functioning
in children with ASD to be IQ, although the gap between 1Q and adaptive skills was greater for those who were higher
functioning and older children.” Another recent study in children and adolescents with high functioning ASD showed that
specific aspects of 1Q are impacted. The high functioning ASD group had higher total 1Q (and intelligence domains of
verbal communication and perceptual reasoning) compared to neurotypical controls and 2 other groups with neurode-
velopmental disorders (Specific Learning Disorders [SLD], and Attention Deficit/Hyperactivity Disorder [ADHD]),'' but
lower working memory and processing speed compared to the neurotypical group. The high functioning ASD group also
showed significant behavioral and emotional problems and greater parental distress compared to the neurotypical
group.'?

Difficulties can also vary by age. Children with ASD can have difficulty with social interactions, using language to
communicate, or engaging in symbolic or imaginative play.'®> A recent study of children with ASD found that younger
children displayed more severe symptoms of ASD and that older children had better communication skills.'® As
individuals with ASD enter adulthood, these symptoms can persist and change as individuals enter new life stages,
often without the support services provided in schools when they were younger.'* While some adults who have ASD can
live independently, others can require life-long support from family or caregivers. Adults with ASD can be significantly
disadvantaged regarding employment, social relationships, physical and mental health, and health-related quality of life
(HRQOL)." Specifically, HRQOL tends to be pervasively lower for adults with ASD, and notably lower in domains
capturing social relationships and social integration, when compared to neurotypical groups.'® There is also an interac-
tion between symptoms in ASD as some, such as sleep disturbance, can independently affect cognition and learning.'”

In addition to the difficulties faced by individuals with ASD, caregivers and family members may also experience
impacts on their own HRQOL, such as increased stress.'® In one recent study of parents of adolescent and adult children
with ASD, 40% reported having symptoms of clinical depression and reported a significantly lower quality of life
compared to the normative average US population.'® In another study, 84% of primary and secondary caregivers reported
experiencing problems in their relationship with their autistic child.?* When investigating the factors associated with
impacts on parents and caregivers of adolescents and young adults with ASD and intellectual disability (ID), ASD
severity, externalizing behaviors, medical comorbidity, and parent age were most predictive of the level of HRQOL.

A range of non-drug interventions, such as behavioral and occupational therapy, are the current standard of care for
the core symptoms of ASD.*! Although the Food and Drug Administration (FDA) has approved the atypical antipsy-
chotics risperidone and aripiprazole for irritability associated with ASD, thus far, no medication has proved effective for
the socialization and communication difficulties of ASD.?* The European Medicines Agency has not approved any
medications, even for irritability, in ASD. A recent public workshop held by the FDA on patients’ perspective on
treatments for ASD stressed the need for drug interventions that would improve patients’ daily quality of life (QOL).*
To support the development of effective therapies focusing on the core difficulties of ASD, there is a need for a better
understanding of what improvements and QOL impacts in the areas of socialization and communication look like and
mean for individuals with ASD and their caregivers. The FDA is increasingly asking for qualitative data to contextualize
and help interpret meaningful change on clinical trial endpoints.'®

Recently, two multicenter, randomized, double-blind, 24-week, 2-arm, parallel group, placebo-controlled clinical
trials were conducted to evaluate the efficacy and safety of balovaptan compared with placebo. One trial enrolled children
and adolescents 5 to 17 years of age with ASD (Phase 2; NCT02901431; aV1ation)** and the other trial enrolled adults
with ASD (Phase 3; NCT03504917; Vladuct). In both trials, individuals with ASD had no ID (IQ>70). While neither
trial met their primary endpoint, a substantial placebo response was observed and the qualitative data from these exit
interviews are helpful in understanding what kinds of changes in socialization and communication are important and how
they impact people’s daily lives.
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The primary efficacy endpoint in these trials was change from baseline on the Vineland™ Adaptive Behavior Scales,
2nd Edition (Vineland™-II) two-domain composite score (VABS-2DC) — which consists of a semi-structured interview
between an ASD clinician/therapist and a caregiver of the autistic individual, described here as a Study Partner (SP). The
Vineland™-II consists of 3 primary domains: Socialization, Communication, and Daily Living Skills. While it also
assesses Maladaptive Behaviors and Motor Skills, these were not assessed as part of these studies. The VABS-2DC
consists of the mean of the Socialization (VABS-S) and Communication (VABS-C) domains. These two domains assess
the core symptoms of ASD. The VABS was chosen as an endpoint because it is the most common measure of adaptive
behavior used in ASD.? It was the measure used to evaluate adaptive functioning in the literature cited above,”'*'?
the difficulties faced in ASD.

While work has been conducted to better understand the minimal clinically important differences on the VABS,*

on

there is little literature on what a change on the VABS means qualitatively for individuals with ASD and their families.
Exit interviews provide an opportunity to explore any changes clinical trial participants (and their families) have
observed over the course of the clinical trial and what impact those changes have had on their daily lives and HRQOL.

Aims/Objectives

The overall aim of the exit interviews during the aVlation and Vladuct trials was to explore, from the SPs’ view, the
changes experienced by individuals with ASD (without ID) over the course of the clinical trial. The focus of these
changes was within the three domains of the VABS, and the meaningfulness of those changes. Although all three
domains of the VABS were discussed with SPs, this manuscript will center on the changes and impacts associated with
Socialization and Communication because they are core difficulties faced within ASD that make up the primary endpoint,
the VABS-2DC. These changes and impacts were explored for three cohorts: children (aged 5—12 years), adolescents
(aged 13-17 years), and adults (aged >18 years).

An additional aim of the exit interviews was to inform the interpretation of changes observed during the clinical trial
on the VABS and, thus, to contextualize any perceived benefit of balovaptan with qualitative data. Exit interviews also
aimed to explore the impact of changes, not only on the individuals with ASD (without ID), but also on their families or
others close to them.

Methods

Recruitment for the interviews were conducted across sites in the USA (for aVlation) as well as Canada, Spain and the
UK (for Vladuct). As eligibility was determined at the point of enrollment into the clinical trials, no further inclusion or
exclusion criteria were applied for the interviews beyond the SP having accompanied the trial participant to a majority of
clinic visits (and therefore completed the VABS), completion of the Week 24 visit, and willingness to take part in the exit
interview. A key criterion for inclusion in the clinical trials was that the individual with ASD have an 1Q of >70.

Exit interviews were conducted by trained qualitative researchers as close as possible after the End of Trial visit (ie,
Week 24), but within 4 weeks of completion of the End of Trial visit in the aV1ation and V1aduct trials. They were semi-
structured and were conducted over the telephone with SPs, who were defined as individuals who accompanied the trial
participant throughout the clinical trial and who were often the parent or guardian of the autistic individual. SPs were
interviewed rather than trial participants themselves because of the age of the participants in aV1ation, because SPs were
the primary observer whom clinicians interviewed for the VABS during the clinical trial, and because SPs were able to
accurately reflect on the main observable concepts of socialization, communication, and daily living skills. Only one
interview was conducted with each SP who consented to take part in the optional exit interviews.

In addition to the in-depth qualitative exploration of changes, SPs were asked to rank the 3 domains of communica-
tion, socialization and daily living skills in order of importance from 1 “most important” to 3 “least important” out of the
3. For analysis, the scores were reversed and summed so that higher scores for ranking indicated an overall higher rating
of importance. Also, after discussing any changes noticed in each domain of the VABS, SPs were asked (during the
interview) to rate their perceptions of the level of any change in that domain they had observed in the trial participant
since the start of the clinical trial using a 7-point scale that was reflective of ratings of change used in the clinical trials
(very much worse, much worse, minimally worse, no change, minimally improved, much improved, very much
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improved). If they indicated an improvement or worsening, they were also asked to indicate “yes” or “no” whether they
considered this change to be meaningful. Study partners who reported “no change” were not asked if this was meaningful
as the exit interviews focused on changes observed and the meaningfulness of these changes. These SP perceptions of
meaningful change (SPPMC) ratings were obtained within the interviews for each VABS domain and for overall ASD. In
interviews with SPs of adults in the V1aduct trial, SPPMC was also obtained for HRQOL. The response scale for the
SPPMC items reflected those used in the Clinical Global Impression of Improvement (CGI-I) published by Busner and
Targum in 2007 without the clinician focused descriptors to each response (eg, the response simply stated “very much
improved” without any additional text) to be suitable for a non-clinical respondent, to avoid biasing the individual’s own
interpretation of what this would mean, and to mirror the patient/caregiver impression of change items used within the
clinical trials.>*® These were thus based on validated change scales, though no validation was conducted specifically of
the questions that were asked in the interviews.

The SPPMC was used to provide an additional quantitative indicator of magnitude of change. Quantitative data and
SPPMC ratings were additionally used, alongside clinical trial anchors, in a mixed methods analysis to interpret and
contextualize the estimation of meaningful change thresholds (MCTs) on the VABS-2DC. Such MCTs are reported
separately,'® while the current paper focuses on the qualitative data analyzed for the 2 trials, describing if and how
aspects of the individuals’ ASD changed throughout the trials.

All interviews were audio-recorded, transcribed, coded, and analyzed using NVivo v12.0. Quotes by SPs were given
identification markers indicating the sex and age of the autistic individual for whom the SP was a study partner. For
example, “SP/IwASD: M, 9” indicates a quotation from an SP about observations of a 9-year-old male individual with
ASD (IwASD). Both SPs and interviewers were blinded to treatment allocation.

Thematic analysis of the qualitative data was conducted to identify what changes SPs had observed in clinical trial
participants, the impact these changes had on daily life, and the importance of any changes experienced.”’ Concepts were
broadly analyzed within the domain/subdomain structure of the VABS. The qualitative data relating to the child and
adolescent population from the aVlation trial and the qualitative data from the adult population of the V1aduct trial were
analyzed separately so that key themes of types of changes and their impacts were identified separately between the
child/adolescent cohorts and the adult cohort. However, in this paper, findings are presented by domain for all groups
together, with key differences across the cohorts discussed as relevant.

Results

Exit Interview Populations
Details of the exit interview and clinical trial populations are given in Table 1 and described below for both trials.

aVlation (Children and Adolescents)

Interviews were conducted with the SPs of 86 individuals with autism who took part in aV1ation (83.7% male, reflecting
the predominance of ASD diagnosis in males and reflective of the proportion in the clinical trial). This Exit Interview
Population (EIP) for aVlation included 40 in the Child Cohort (aged 5—12 years), which had an average age of 9.6 years
(SD=1.82) and 46 in the Adolescent Cohort (aged 13—17 years), which had an average age of 14.7 years (SD=1.32). The
average age of individuals with autism in the total aV1ation EIP was 12.3 years (SD=2.98). Ethnicity, race, and time
since diagnosis were all also highly reflective of the clinical trial population. Demographically, the EIP of aVlation
overall was similar to the larger intention-to-treat (ITT) population of the trial. See Table 1.

Vladuct (Adults)

Interviews were conducted with the SPs of 41 individuals with autism who took part in V1aduct (80.5% male; again reflecting the
predominance of ASD diagnosis and proportion in the clinical trial). The age range within this EIP ranged from 18 to 51 years
with an average of 27.0 years (SD = 9.20 years), and a split of approximately 50:50 between those aged 18 to 24 years of age and
those aged 25 and over, reflecting the clinical trial population. Race and ethnicity within the EIP also reflected the major groups
within the clinical trial, although not all groups in the trial were captured in the EIP. Average time since diagnosis was comparable
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Table | Clinical Trial and Exit Interview Population Demographics

Demographics aVlation Populations Vladuct Populations
Trial (ITT)? Interview (EIP) Trial (ITT) Interview (EIP)
N =308 N = 86 N =320 N =4I

% male 85.4% 83.7% 80.0% 80.5%
Average age (SD) 12.4 (2.97) 12.3 (2.98) 27.6 (9.77) 27.0 (9.20)
Age Ranges

% in age range 5-7 years 8.1% 6.8% - -

% in age range 8—12 years 38.4% 33.5% - -

% in age range 1315 years 25.6% 32.1% - -

% in age range 16—17 years 27.9% 27.6% - -

% in age range 18-24 years - - 50.3% 53.7%

% in age range 2 25 years - - 49.7% 46.3%
Ethnicity

% Hispanic/Latino 12.3% 14.0% 8.8% 0.0%

% Not Hispanic/Latino 86.4% 83.7% 89.4% 100.0%

% Other 1.2% 2.4% 1.8% 0.0%
Race

% White 81.2% 81.4% 88.1% 90.2%

% Black 4.5% 7.0% 4.7% 9.8%

% Other Race 14.3% 11.6% 7.2% 0.0%
Age at diagnosis and time from diagnosis
Age (SD) in years 7.3 (4.24) 6.9 (4.01) - -
Mean (SD) Time from diagnosis in months 68.1 (51.35) 70.1 (51.25) 10.4 (9.00) 10.9 (9.83)
for aVlation and years for Vladuct

Notes: *ITT population consisted of all subjects who were randomized and received at least one dose of double-blind medication (eg, exposure
approximately equivalent to the adult dose of either 4 mg/day or 10 mg/day balovaptan or placebo).
Abbreviations: EIP, Exit Interview Population; ITT, Intention-to-Treat Population; SD, standard deviation.

with the clinical trial population. Demographically, the EIP of V1aduct overall was similar to the larger ITT population of the
trial. See Table 1.

Importance of Vineland™ Il Domains

When SPs were asked in interviews to rank the three Vineland™-II domains in order of importance, Socialization and

Communication were the two most important domains to SPs across all age cohorts. Communication was rated as

slightly more important than Socialization by SPs of children, though they were of almost equal importance; and for both

adolescent and adult cohorts, SPs ranked Socialization as slightly more important than Communication. See Figure 1.
Because SPs highlighted changes in the Socialization and Communication domains were the most important, and

because they make up the VABS-2DC score, only these two domains are discussed in detail in the subsequent sections.
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Figure | Rank of VABS-II domains in order of importance.

Socialization Skills

What Changes Were Experienced in Socialization During the Clinical Trial?

To understand any changes in Socialization, SPs were asked to describe in detail any changes they noticed since starting

the clinical trial in how the autistic individual interacted with others in interpersonal relationships, used their play and/or

leisure/free time, and coped or adapted to different social situations (ie, the 3 subdomains of the VABS-S domain).
The majority of SPs for children and adolescents and about half of SPs for adults reported experiencing improvements

in Socialization during the clinical trial (31/40 for the child cohort, 34/46 for adolescents, and 21/41 for adults), which

included improvements across all 3 subdomains of Socialization. The remaining SPs reported no change except for two

participants who reported a worsening (1 in each of the adolescent and adult cohorts), and 3 for whom their rating of

change on the SPPMC was missing (1 adolescent and 2 adults). See Figure 2.

20
18

16

14

12

10
0 000 00
i =

Missing Very Much  Minimally No Minimally Much Very
Much Worse  Worse Change Improved Improved Much
Worse Improved

SPPMC Change

Count

O N B O
[any

Child Cohort mAdolescent Cohort  EAdult Cohort

Figure 2 SPPMC changes in socialization.
Abbreviation: SPPMC, Study Partners Perception of Meaningful Change.
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Across all three cohorts, the improvements in Socialization that were described by SPs reported allowed the autistic

individual to have a greater awareness of the feelings of others, made them more empathetic and kinder, as well as being

more open to different situations and engaging in interactions with others. These improvements were wide-ranging and

noticeable within many types of social interactions, however, the precise interactions in which these benefits were

observed often depended upon the age of the autistic individual. Importantly, all changes were mentioned spontaneously.

See Table 2 for key themes of types of changes noticed by SPs.

Table 2 Socialization Changes by VABS-S Subdomain

Interpersonal Relationship Changes

Child Cohort N Adolescent Cohort N Adult Cohort N
Type of Increased awareness of others 20 Increased integration with 14 Better at conversing 12
Change peers

More willing, interested in 20 Increased interaction 12 Engages with a wider range of I

interaction people

Increased engagement with peers, 19 Increased engagement with 9 More positive towards others 8

siblings family

Making more effort to socialize 10 Demonstrating empathy 9

Better social skills 8 Improved emotional 7

regulation

Increased self-awareness 7

Increased eye contact 5

Free Time Changes

Child Cohort N Adolescent Cohort N Adult Cohort N
Type of Improved engagement with playing 20 Wanting to participate in 12 More social 7
Change with others activities

New interests, activities 13 Better at playing with others 10 More productive 4

Improved understanding of rules 5 Wanting to do things with 6 Reading more 2

during play friends

More open to social activities 3 Engaging in social media 2 Less time on electronics |

Improved ability to make plans in 3 Wanting to do things with 2

free time family

Coping Skills Changes

Child Cohort N Adolescent Cohort N Adult Cohort N
Type of Improved self-regulation 25 More adaptable 12 More open to different Il
Change situations

Improved coping with change, 18 Calmer 7 Improved emotions to change 4

uncontrollable situations

Better understanding of rules, Il Showing emotions 3 Greater awareness in social 3

social norms situations

Increased awareness of risk, 9 Less stimming 2

consequences

Better at solving problems I
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Changes Observed in Interpersonal Relationships
When discussing interpersonal relationships, changes discussed by SPs focused on improving social skills, an increased
willingness to engage, and more positive experiences in interpersonal relationships. While these broad changes were
common across all cohorts, the exact nature of how these were observed or experienced reflected the typical life stage of
the cohort.

In children, changes were noticed in aspects of development that are fundamental interpersonal skills, such as
increased awareness of self and others as well as increased eye contact. For children, interpersonal skills often manifested
as better conversational abilities. One SP noted,

He’s trying to be able to hold a conversation and find things that could be a commonality for conversation. He’s thought out
better choices in friends at school, whether it’s at playtime or at lunch. He’s making an effort every day to go outside to play
with a friend instead of shutting himself up in his room, and he’s been working hard, like I said, just getting along better with
children in his own age group. [SP/IWASD: M, 10]

Children also displayed an awareness of others and their feelings,

I have seen an improvement. I’ve seen more of an awareness, I guess, he’s more aware of how other people think or feel and
more sensitive to that. He used to just not be emotional, not really care if people were upset. He would say things like, ‘Well,
I don’t really care about that.” Now, he’s much more sensitive to when people are upset or when they’re sad, or when they’re
hurting or angry. He seems to be able to distinguish those emotions better and able to empathize as well. [SP/IWASD: M, 9]

In adolescents, these changes in interpersonal relationships manifested as more positive feelings towards others and
expanding their social circles. One SP noted,

Her interaction with her peers just really seemed to increase. It’s like she’s been more sociable with going up and talking to
them on their, on her own without-without me, without mom or dad around or whatever. [SP/IWASD: F, 17]

Additionally, SPs reported that adolescents were engaged and sought out the company of others: “I noticed that after
a couple of months, he was coming more out of his room, and actually he was like, Okay, what, family, what movie are
we gonna watch?” Or, “Are we gonna go out and eat something”, or, “Are we gonna do something?”” He was being more
social about it.” [SP/IwWASD: M, 15].

All reported the autistic individual being more willing to engage with others and demonstrating greater levels of
engagement; in children, this was observed in playing with peers and siblings, in adolescents this focused primarily on
interactions with the family and with adults, which represented engagement with a wider range of people. There were
reports of better social skills in the children, increased integration with peers in adolescents, and adults were reported to
be better at conversing.

For adults, too, willingness to engage in conversations with others was highlighted:

Well, she wasn’t able to, like, enjoy being around people before. Um, and she was actually very, uh, wary of having
conversations with anybody. [...] But now she’s participating in conversations instead of just trying to shy away or figuring
out a way to get out of conversation. [SP/IWASD: F, 18]

Thus, the changes experienced in interpersonal relationships were common in theme, but reflective of the life stage of the
individual.

Changes Observed in Use of Free Time

The changes reported in use of free time often related to the autistic individual’s increased interpersonal skills and
willingness to engage others. These changes also often aligned with the typical life stage of the autistic individual. In
children, the changes in use of free time focused upon play; there was an improvement in understanding of rules during
play, improved engagement in play with others, and reports of new interests and activities. For children, improvements in
play allowed them to participate in reciprocal play with peers, which required cooperation and listening. When remarking
on how their child interacted with others, one SP recalled,
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I remember him having this unbelievable play date. He was at the park and he was drawing and his friend comes over and
they’re drawing with chalk and the friend decides to make the Super Mario characters that they’re drawing come to life and they
were playing Super Mario tag, and that was the first time I looked at [Son’s Name] and I was like, ‘Oh, my God.” I’'m like, not
only is he playing with another friend, he’s following someone else’s plan. There’s reciprocity, he’s smiling looking back at the
kid. [SP/IwWASD: M, 8]

Study partners of adolescents also reported being better at playing with others and wanting to participate in activities
more, including wanting to do things with friends and family. A more diverse range of interests, as well as increased

participation in activities, were highlighted,

While taking the medication we noticed that he was open to, you know, going to the movies, going and playing baseball, um,

riding a bike. Um, getting outside a little more and not constantly playing video games. [SP/IWASD: M, 14]
In adults, the focus was again on being more social and productive, with one SP noting,

Now he’s more interactive with others, ‘cause before it would just be immediate family members, and now he kind of goes
outside of that. He’ll talk to other people now, more so than what he ever did before. [SP/IWASD: M, 22]

For some adults, changes in productivity meant a renewed focus on academics:

All of a sudden, he has started deciding that if he wants to make it in college, he’s gotta do this, that, and the other thing. And
he’s going to stop watching TV, and he’s going to do extra study. He sits in his room in the morning when he gets up and he
studies. [SP/IwWASD: M, 43]

Improved sociability and productivity resulted in increased independence in these settings for adults:

Before he didn’t want to be in a group unless somebody was right there with him ‘cause he wouldn’t assert himself. Now he’s
like “No mom I got it” and I’'m like okay, awesome. And to see the improvement from needing somebody to be there with him to
be in a social situation ‘cause he always felt awkward. [SP/IwASD: M, 18]

Changes Observed in Coping Skills

There were common themes across cohorts raised in the discussion regarding improvements in coping skills. Across all
cohorts, the most commonly reported changes experienced related to greater adaptability and improved emotional self-
regulation in changing situations. Children were commonly reported to show a better understanding of rules and social
norms as well as an awareness of risk and consequences. One SP noted that their child’s behavior was more appropriate
in social settings and that they were not engaged in self-harm behaviors, which often scared the child’s peers:

So the one thing that the school has said that because he’s not self-harming, like he’s not banging his head anymore, kids are not
freaked out. Last year... a lot of the kids wanted to stay away from him because he was self-harming himself. He literally would
make his nose bleed. So the kids like kind of stayed away from him. That part has disappeared, so kids can approach him more,
and they don’t freak him out as much. Where before, he didn’t care if people were freaked out about it, he would just do it. In
other words, that has increased his social behavior. [SP/IWASD: M, 9]

Study partners of adolescents highlighted an improved ability to adapt and respond to change. One SP noted,

He was able to handle changes a little bit more, because he doesn’t usually do well when things change on him, he likes things
the same, but he was able to deal with it a little bit better. [SP/IwWASD: M, 13]

This improved adaptability was marked by an increase in calmness:

As the study went on, it’s like we realized that we didn’t have to remind her as much and also too, she was able to sit calmly and
wait her turn instead of getting anxious and-and stuff. [SP/IWASD: F, 17]

Much like adolescents, SPs of adults also noted improvement in adaptability:
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In changes of routine, so before he would get frustrated, really frustrated and go silent, um, if it was something he wanted to do,
which was most of what we do and now he, um, I’'m trying to think. He doesn’t get frustrated but we end up doing it anyway. He
just, the way he is now is he expresses it kindly that he would rather not change what we’re supposed to do. [SP/IWASD: M, 51]

Adaptability in adults was often described alongside increased independence. Thus, while gains in coping skills were
observed, the manifestation of these improvements varied depending on the age of the autistic individual.

What Did the Change in Socialization Mean for Individuals with ASD and Their Study Partner?

The overall impact of the changes in Socialization that were observed during the clinical trials were wide-ranging.
Increased socialization led to a decrease in stress, and this was associated with improvements in family life. SPs of child
and adolescents noted that they could achieve “peace” within the family unit and that individuals with ASD displayed
more awareness of relationships. In turn, this awareness of others improved interactions and facilitated communication
skills, leading to improved relationships with friends and family.

The changes observed in socialization skills were reported by SPs to have had a substantial positive impact on the
autistic individual, the SP, and the larger family across all cohorts. Across all cohorts, SPs reported more positive
relationships for the autistic individual; for the child cohort, this was mainly within the family, for adolescents this
extended to friends, and adults were reported to have more interactions with a variety of others, as well as richer, deeper
relationships more generally. See Tables 3 and 4 for the types of impacts noted by SPs because of improvements in the

individual’s Socialization for each cohort.

Table 3 Impacts of Socialization Changes — Child and Adolescent Cohorts

Impacts

Child Cohort N Adolescent Cohort N
Less stress for family 12 Social connectedness 19
Positive influence on future I Increased integration with peers 14
Improved family interpersonal I Better emotional regulation 14
relationships

Happiness 10 Enhanced friendships 13
More aware of others’ feelings 7 Increased interaction 12
Family more able to socialize 6 Wanting to participate in activities 12
More affectionate 6 More adaptable 12
More cooperative 6 Willingness to do more things 12
More normal for age 6 More attentive 12
Better behavior at school 6 Enriched family relationships I
Increased independence 5 Better at playing with others 10
Less anxiety 5 Increased engagement with family 9
Increased willingness to 3 Demonstrating empathy 9
apologize

Improved self-esteem 3 Improved situations 8

(Continued)
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Table 3 (Continued).
Impacts
Child Cohort N Adolescent Cohort N
Calmer, less aggressive 2 Improved emotional regulation 7
Fewer self-harm behaviors 2 Calmer 7
Better understanding 7
Wanting to do things with friends 6
Positive influence on future (college, jobs, 6
relationships)
More flexible 6
Increased independence 5
Awareness of other people’s feelings 5
Happiness 5
Better at following instructions 5
Increased sense of normal 4
Showing emotions 3
Engaging in social media 2
Wanting to do things with family 2
Less stimming 2
Less stimming 2
Better at solving problems |
Notes: NB: Because the child cohort and adolescent cohort were part of a separate study from the adult cohort and
analyzed separately, the impact of improvements specific to each subdomain of socialization were only identified in the
adult cohort. In the child and adolescent cohorts, the impacts of improvements were organized by broader themes
rather than by specific subdomains. Direct connection of impacts to subdomains is not available for the child and
adolescent cohorts.
Table 4 Impacts of Socialization Changes — Adult Cohort
Interpersonal Changes N
Impact of Change | Richer or deeper relationships 10
Greater acceptance or perception of individual with autism 9
Improved emotional well-being 8
Improved self-image 8
Greater independence 7
Fuller life 3
Others less worried 3
More interactions with others 2
Improved social skills 2
(Continued)
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Table 4 (Continued).

Free Time Changes

Impact of Change | More interactions with others 10
Willingness to expand interests 5
Improved emotional well-being 5
Improved self-image 5
Richer or deeper relationships 4
Improved social skills 3
Unaware of change 2

Greater acceptance of individual with autism |

Improved health |

Finishing activities |

Coping Skill Changes

Impact of Change | Improved emotional well-being 8
Richer or deeper relationships 7
Others less worried about trial participant 5
Greater independence 5
Greater acceptance or perception of individual with autism 5
More interactions with others 4
Improved social skills 3

In the child cohort, the changes in Socialization allowed the family to interact more with others, adolescents were also
reported to be willing to do more things, and adults were reported to be more willing to expand their interests.
Repeatedly, SPs highlighted a reduction of stress on the family unit,

A lot less stress, for us it’s more fun because we can actually go places and not always worry. Go out to dinner, go to the fair,
stuff like that and he’s fine. [SP/IwWASD: M, 8]

Behaviorally, those in the child cohort were reported to be more cooperative, better behaved at school, calmer and less

aggressive,

It was so nice for it to not be a complete disaster every day, for her not to think it was the most horrible thing on earth. It was so
nice for the first time in my life, to have her not have all these concerns and issues and, blow-ups because something was
different or not how she wanted it. [SP/IwASD: F, 10]

Additionally, children were more aware of other’s feelings, more affectionate, and more willing to apologize. One SP
noted, “He’s more spontaneously loving with us. Spontaneous hugs and spontaneous ‘I love you, mom’ and things like
that.” [SP/IwASD: M,9] Because children were more aware of others, they were able to both participate in and enjoy

play more,

He just kind of came up to me all of a sudden at home, he was playing with his sister. They were playing this superhero game
and he’s like, ‘I used to feel anxious about pretend play, but now I know it’s fun.” [SP/IwASD: M, 9]
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Among the adolescents, individuals were reported to have better emotional regulation, understanding, and ability to
follow instructions. These improvements allowed children to have richer interactions with their peers,

One of the teachers called him a social butterfly. I just about fell over. But the thing is, kids are listening to him. They, they want
to. They used to be so mean to him. And, you know, he would try to say something and everybody would talk over him. And
people are now looking to him. [SP/IwASD: M, 15]

Richer interactions with peers were seen as the gateway to acceptance by others,

See people being kind to him, and see him smiling and joining in and fitting in, gosh, I’d give just about anything for that. [SP/
IwASD: M, 15]

Much like adolescents, SPs of adults reported richer, deeper relationships,

I think he’s finding that helpful too. He’s not feeling alone, isolated, and, um, I think that’s helping him, uh, feel more connected
again also. [SP/IwWASD: M, 26]

For SPs, witnessing the adult with ASD have more robust relationships relieved stress,

Well, for me, it’s like a huge weight has been lifted off my shoulders. Because social activities are genuinely crucial. So, the fact
that he’s opening up to carry out some sort of activity, outside the house and with friends, well, that is a whole new world. [...]
It used to be unthinkable that my son would leave for three or four days to a countryside holiday with his friends. And however
last August he’s been out for four days with his friends, I mean it’s a change I didn’t think I would see. [SP/IWASD: M, 22]

Across all cohorts, greater levels of independence were reported, improvements in happiness, self-esteem, and emotional
well-being. The SPs reported less stress upon the family, less worry, and a more positive outlook for the future, whether it
be the future education of adolescents or the ability to live an independent life without relying on the SP.

Communication Skills

What Changes Were Experienced in Communication During the Clinical Trial?

To understand changes in Communication, SPs were asked to describe in detail any changes they noticed since starting
the clinical trial in expressive communication, receptive communication, and reading and writing skills (ie, the 3
subdomains of the VABS Communication domain).

The majority of SPs in the child and adolescent cohorts reported experiencing improvements in Communication
during the clinical trial (33/40 for the child cohort, 28/46 for adolescents), and about half of the adult cohort (21/41),
which included improvements across all 3 subdomains. The remaining SPs reported no change except for 3 who reported
a worsening (1 in the child and 2 in the adult cohorts), and 4 for whom there was missing data on the rating of change on
the SPPMC (2 adolescent and 2 adults) (see Figure 3).

Overall, individuals across all three cohorts saw improvements in their concentration within conversations and their
ability to have longer and more articulate conversations. During interviews, SPs noted that the autistic individual paid
more attention, was more expressive, and showed more interest in engaging in humor. See Table 5 for key themes of
types of changes noticed by SPs.

Changes Observed in Receptive Communication

Across all cohorts, an improved level of attention during communication was reported. Children and adolescents were
reported to have a better understanding of communication. For children, better communication was two-fold: better
listening and better spoken self-expression. When discussing the child’s listening, one SP noted,

She is trying to listen more. It doesn’t mean she’s going to do it all the time, but since she’s slowed down to listen more, when
she does listen, she tends to do whatever was talked about, because she actually heard the whole thing instead of her version of
it. [SP/IWASD: F, 11]

Improved self-expression in children was marked by better articulation of thoughts and feelings,
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Figure 3 SPPMC changes in communication.

Abbreviation: SPPMC, Study Partners Perception of Meaningful Change.

I believe that now he’s much more verbal and can more clearly communicate his thoughts and feelings than when he started. His
vocabulary just has... it’s almost as if his thoughts are just more clear. Like the word’s always been there, but he seems to be
able to put them together in a clearer, more expressive way. [SP/IWASD: M, 9]

Additionally, both children and adolescents were better or more able to follow instructions. One SP noted an improved

ability to understand more complex or multi-step instructions,

While we still can’t give him complicated instructions, I have seen now we can give him two, sometimes three-part directions.
Whereas before, it had to be one instruction at a time. [Child’s name], go brush your teeth. Now we can say, [Child’s name] go
brush your teeth and then grab your jacket. [SP/IwWASD: M, 7]

For adolescents, improved receptive communication meant the child did not have to receive instructions multiple times,

I said that he’s chiming into things. We were so used to him never listening and having to repeat myself over and over to him,
almost like he’s in his own world. Yes, he listens a lot, lot more. [SP/IwWASD: M, 15]

Table 5 Communication Changes by VABS-C Subdomain

Receptive Communication

Child Cohort N Adolescent Cohort N Adult Cohort N
Type of | Improved ability to follow 16 More attentive 12 Pays more attention to others | 13
Change | instructions speaking

Improved attention I Better understanding 7 More empathetic 3

Improved listening I Better at following 5

instructions

Better handling of not 6

understanding

Improved comprehension 4

(Continued)
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Table 5 (Continued).

Expressive Communication

Child Cohort N Adolescent Cohort N Adult Cohort N
Type of | Improved vocabulary, speech, 26 Able to maintain 17 Able to express themselves 7
Change | grammar, pronunciation, general conversations better

communication skills

Improved ability to ask for things, 24 More articulate 8 Speaks more 5
express their needs, share feelings

Improved conversation ability I More thoughtful and 5 Able to express emotion 3
considered

Improved communication of 12 Able to express self without | 3

thoughts, plans, complex ideas violence or aggression

Improved understanding of humor, | 4 More focused 3

sense of humor

Connecting with others |

Reading and Writing Communication

Child Cohort N Adolescent Cohort N Adult Cohort N
Type of | Increased willingness, interest in 13 Improved writing 10 Improved or more frequent 4
Change | writing writing

Increased writing ability 10 Improved reading 5 Reading or understanding 3

reading better

Increased willingness, interest in 8 Improved drawing | Slight improvement |
reading

Improved handwriting 6

Improved reading comprehension, 4

understanding

Increased drawing 2

While children and adolescents showed improvements in listening skills, improvements in adults also included being able
to be more empathetic when listening to others. This manifested as allowing others to finish their thought or statement
without interruption and an increased ability to ask relevant questions of another person:

He lets people talk instead of end, uh, interrupting. Um, he asks questions. Um, well he does still interrupt me anyway. Um, but
he, when he’s interrupting, he’s asking me questions relevant to what I’m saying instead of being critical, um, and pushing back
on what I’'m saying. So that’s an improvement. [SP/IWASD: M, 51]

Changes Observed in Expressive Communication

More specific changes in expressive communication were reported in children, as may be expected given their age and
naturally still developing in their language abilities. Children were reported to show improvement in vocabulary, speech,
grammar, and pronunciation. They were noted to have improvements in communication of thoughts, plans, and
expressing complex ideas, as well as an understanding and awareness of humor. Several SPs highlighted the reciprocity

that marked improved communication,
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I’ve noticed since then that there’s been more interest in reciprocal conversation... Before, his conversations were very short,
very direct, just basic facts, and to the point, and not really interested in a lengthy conversation or reciprocating. He would
answer questions, he might ask a question here and there, but it was very short and direct. I’'m noticing now that, when he does
talk about things that interest him, he’s going into more detail. He’s asking a lot more questions [and is] very inquisitive about
things that he’s interested in or wanting to know what other people think about things. So his level of interaction, I believe, on
the conversation level has increased. [SP/IWASD: M, 9]

Additionally, children were reported to be more able to ask for things, express their needs, share feelings, and have better
conversational abilities. One SP noted that conversational abilities improved because the child with autism was not as
frustrated while trying to communicate, which allowed her to be more successful,

Her willingness to try and communicate. I think it was so [important]. She would get overwhelmed and frustrated, and then, just
sort of close down, and be done. Once she started having success, then the shutting happened a lot less often. That’s a benefit for
everyone. If nobody understands you, what’s the point? If people are starting to understand you, there’s more benefit to it, and
she’s happier that people are trying to understand her. [SP/IWASD: F, 10]

Similarly, adolescents and adults also were reported to be more able to express themselves and be more able to maintain
conversations or speak more. One SP noted, “Now he’s having full-blown conversations, even about stuff that he’s not

into.” [SP/IWASD: M, 15] An increase in ability to communicate also led to more enjoyment while conversing,

He ended up going and having a really good time and having a conversation with this guy that lasted at least half an hour or
an hour or so, over you know, just stuff that he liked. So could have a back and forth conversation with someone about that
certain topic that he liked. [SP/IWASD: M, 14]

Much like the child and adolescent cohorts, SPs of adults also reported adults being better able to express emotions and
communicate their thoughts more clearly,

If he... now as opposed to before the study, sometimes he is able to explain back to me, um, details of the circumstance whether
it’s something that needs to be done or something that has been done, um, he’s able to state back to me more readily what,
whatever the communication piece is so that he can be like, ‘So, what you’re telling me is-’ and he’s understanding it so that
I don’t have to be like, ‘No, that’s not it.” [SP/IwWASD: M, 36]

Importantly, SPs of adults noted that increased communication they witnessed was marked by decreased aggression. For

example,

He would then get mad and just don’t say anything for a long period of time. Now he’s actually venting and saying more. You
know, like I don’t know this, I don’t. He doesn’t like for you to discuss him when he’s not there. He doesn’t like that. [SP/
IwASD: M, 25]

Changes Observed in Reading and Writing

Across all cohorts, SPs noted improvements in the autistic individual’s ability and interest in writing. Additionally, an
increased ability and interest in writing and reading allowed for new or deeper modes of connecting with peers, although
the modes differed by cohort. For children, writing notes in school to classmates allowed for increased connection with

peers:

She’s been doing a lot of writing of letters to peers and inviting them to recess or lunch or just expressing thanks or that she

hopes that they feel better or whatever the situation is. I think that’s helping her communicate more. [SP/IWASD: F, 7]

For adults, an increase in reading and writing signified increased communication with others through email or other
digital message exchange:

He was always pretty good about writing. Um, he’s not communicating anymore wri- by writing, but he does more on the
computer [...] communications with emails and stuff like that. [SP/IwWASD: M, 51]
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Importantly, legibility increased for some, particularly adolescents:
Writing was very much improved. She was writing like a third grader. It was becoming very legible now. [SP/IwASD: F, 14]

Increased legibility may allow attempts at written communication to be more successful.

What Did the Change in Communication Mean for Individuals with ASD and Their Study Partner?
The impacts of improved communication for an autistic individual were far ranging and present within each age cohort.
Overall, increased communication allowed for more effective and willing interaction. Study partners noted that the
impact of improved communication was that the autistic individual genuinely seemed to find some pleasure in
interactions. This allowed for the family unit to feel more relaxed and more highly functional. Study partners of
adolescents and adults with ASD repeatedly noted how these communication improvements would positively impact
both school and work for years to come, leading to greater independence with less reliance on the SP. Improved self-
esteem and emotional well-being were consistently reported across all cohorts. Additionally, across all cohorts, SPs
reported more positive relations, particularly within the family, such as less stress in the child and adolescent cohorts and
a more positive outlook for the future of the autistic individual. A positive outlook for the future was often mentioned in
conjunction with increased independence. See Tables 6 and 7 for the types of impacts noted by SPs because of
improvements in the individual’s Communication for each cohort.

The impact of changes in Communication were similar to those of improved social skills. Individuals were better and
more willing to communicate with family and friends, children showed increased awareness of social cues and more

appropriate behavior, increased awareness of self, and improvements in school:

For me I think his future is better. Like the way he is at school, he’s getting good grades. Obviously he’s listening and
understanding what the teacher’s telling him because he’s doing pretty well in certain things at school, like math and science and

Table 6 Impacts of Communication Changes — Child and Adolescent Cohorts

Impacts

Child Cohort N Adolescent Cohort N

Better communication and more willing to communicate with family, 16 Better communication with others (family, friends, etc.) 23

friends, etc.

Positive impact on family life 15 Improved expression of feelings 18

Reduced burden on study partner, less stress, child less frustrated 15 Positive influence on future (college, jobs, 16
relationships, etc.)

Positive influence on future (college, jobs, relationships, etc.) 13 Academic growth 15

Increased awareness of self, environment Il Improved listening and understanding 10

Improved ability to understand what child is thinking 10 Improved ability to understand what adolescent is 8
thinking

Increased self-confidence 9 Increased independence and inclusivity 7

Increased awareness of social cues, more appropriate behavior 8 Increased confidence 6

Increased independence, maturity 7 Increased creativity 4

Willingness to do more things, broader interests 7 Reduced burden and enriched family life 4

Improvements in school 5

Increased creativity 3

Notes: NB: Because the child cohort and adolescent cohort were part of a separate study from the adult cohort, the direct connection of improvements to specific

dTM

Vineland" -l subdomains is not available for the child and adolescent cohorts.

Patient Related Outcome Measures 2023:14 https: 329

Dove!


https://www.dovepress.com
https://www.dovepress.com

Chladek et al

Dove

Table 7 Impacts of Communication Changes — Adult Cohort

Adult Cohort N
Receptive Communication

Impact of Change | Richer or deeper interactions 10
Greater independence 6
Improved communication skills 5
More interactions with others 4
Improved emotional well-being 3
Improved perception of individual with autism |
Expressive Communication

Impact of Improved communication skills 9

Changes
Greater independence 8
Richer or deeper relationships 8
Improved emotional well-being 6
Improved self-image 3
Greater acceptance or perception of individual with 3
autism
Able to follow through |
Contributes more |
Reading and Writing

Impact of Change | Improved understanding 4
Improved self-image 2

stuff like that. Geography, he’s amazing at, obviously. So stuff is getting through to him. I feel like that gives me hope for his

future. [SP/IWASD: M, 8]

Study partners of adolescents also reported greater academic growth, and increased independence and inclusivity,

It’s a good thing, because it means he’s, going a little bit further academically, which opens up more doors, you know, in the

future. [SP/IWASD: M, 13]

Importantly, SPs stated that this improvement manifested in a classroom setting,

I would say within two weeks, the teachers were all noticing a difference and they were emailing me, you know, commenting on
how much better his behavior was and he was actually trying harder and seemed to be more concerned about his work and his
grades, where prior to the medication he just, you know, he didn’t care. [SP/IWASD: M, 14]

For SPs of children and adolescents, educational attainment was linked to a brighter future for the autistic individual,

which provided emotional relief.

The improvements in Communication also impacted the social lives of adolescents with SPs noting the adolescents’

ability to communicate reciprocally to be a good friend,
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Well, I think it’s helped him with his friends. That he’s able to be more of a friend. A better friend, you know, to listen and be
able to have an actual conversation instead of just kind of a one way, ‘Hey, this is what I want to talk about,” kind of a thing.
[SP/IWASD: M, 13]

Additionally, SPs noted that improvements in communication allowed the adolescent to be a more active and well-
integrated member of the family,

Well, he just seems more, more of a part of the family. Like, he’s better bonded to us and, you know, like, when something
happens in school, he can tell us exactly what his part was. [SP/IWASD: M, 14]

Many SPs who were parents of adolescents remarked that the family unit was better able to function, often with less
stress and frustration:

That’s also pretty important, I think. You know, it definitely helps the way that we get along with each other and with him, to
know that he is capable of give and take, and that we’re not always having to butt heads over, you know, his way or the highway
kind of a thing. [SP/IwASD: M, 13]

Much like the adolescent cohort, for adults, improved communication was also marked by reciprocity in communication,

The con- The communications goes longer because he’s now communicating ideas that he’s responding to other people’s words
better. [...] For me it’s good because, um, we actually have conversations. It’s- it’s a two-way street, it’s not just a one-way
street on a conversation now. [SP/IwASD: M, 42]

As is expected given the age of adult individuals with ASD, less emphasis was placed on academic achievement or
success and instead SPs felt positive impacts in interpersonal relationships.

Discussion
The qualitative data from these interviews confirm that individuals with ASD without ID experience impairments in
adaptive functioning, as captured by the VABS. This is consistent with other research in high functioning ASD.>'%!2
Socialization and Communication were rated as the most important domains across all cohorts. There was a slight
tendency for SPs of younger children to rate Communication as more important than adolescents and adults, who tended
to rate Socialization higher. This could be reflective of previous research showing that older children demonstrated better
communication skills.'® However, the current findings suggest that it is not relevance that varied by age but, rather, the
specific way in which impacts were experienced. The complexity and heterogeneity of ASD was also shown and the
interaction between areas of challenge was identified by SPs. While Socialization and Communication were seen by SPs
as the two most important domains within the VABS, across all cohorts, they were also seen as highly interrelated
concepts, which has been described in previous research on ASD.?® For instance, SPs who reported improvements in the
Communication domain often noted how such improved communication meant the individual could have deeper and
more meaningful social relationships. Similarly, SPs who reported improvements in the Socialization domain often noted
that such changes meant the individual could interact and communicate with others more often or more appropriately.
Improvements in socialization reported by SPs had a meaningful impact on the autistic individual themselves and
those around them. Study partners described the person being able to engage with a wider range of people than they had
before and that such interactions were often more positive. Improved social interactions included being able to make eye
contact, which research has shown is especially relevant to the social difficulties of adults with ASD.*! Such improved
social interactions meant that the autistic individual was more accepted or seen more positively by others around them,
which SPs saw as contributing to the person’s increased self-esteem. More positive social interactions also indicated to
SPs that the autistic individual could be more independent, especially important to SPs of children, adolescents, and
younger adults who hoped improved social skills could lead to having a job or a better future. This is consistent with
other research highlighting the importance of independence.'* Study partners also noted the importance of social
improvements around being more open to different situations and different interests. Such improvement in being able
to adapt to different social situations meant improved emotional well-being for the autistic individual, feeling happier and
less frustrated in different social contexts.
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Study partners who reported improvements in communication similarly indicated that these improvements had real impacts on
the person’s life. One of the most commonly reported improvements related to communication was the autistic individual paying
more attention to others speaking and not interrupting. This focus on being able to pay attention is understandable given that joint
attention has been described as often lacking in individuals with ASD and key to being able to engage in social interactions.** As
with improvements in socialization, such improvement in being able to pay attention to others meant that the autistic individual
could have richer interactions with others they were close to. Communication was also improved by the person being able to better
express themselves, particularly in terms of being able to do so in more non-aggressive ways. Fewer SPs noted a change in the
person’s reading and writing skills compared to other areas of communication. Furthermore, most of those SPs who observed no
change in this area specified that reading/writing was not something they were particularly hoping or expecting to see change in,
especially in the adult cohort. This suggests that when it comes to communication, SPs were most focused on improvements
around verbal communication and interactions.

This is the first study to capture meaningful change in a broader population of individuals with ASD without ID, including
adults, and explore how changes in ASD manifest and the impact of those changes. Ultimately, improvements in the Socialization
domain enabled the person with ASD to have greater awareness of the feelings of others and develop more empathy and kindness.
Improvements in the Communication domain allowed for the autistic individual to be better at listening and better at self-
expression. Together, changes in these two domains allowed for richer, deeper relationships. Study Partners repeatedly mentioned
that improvements in these domains allowed for better integration within the family unit, decreased stress, and increase optimism
about the future of the autistic individual. Such changes could lead to tangible benefits in the everyday lives of individuals with
ASD, according to SPs, including having larger social networks for support, better prospects for work or school, and greater
independence, being able to live on their own and relying less on the SP or other family members for support including financial
support. Greater independence was of particular importance to SPs in both cohorts, as concerns for the future in the child cohort
but, in the adult cohort, SPs, who were growing older, worried about what would happen when they were no longer around to help
the autistic individual. As one SP noted,

That means that there’s a lot more possibility that he can handle this on his own when I die. [...] Because I was the one who was
always fixing his problems before. Because he’s finding ways to connect to the world, that even if he needs help, he will go out
and find people who are appropriate, who could help him. [SP/IwASD; M, 43]

Some limitations of this study should also be noted. There was a 4-week window for exit interviews and because of this,
some SPs spoke about changes that happened after the end-of-trial rather than during the trial. However, these instances
were few, and interviewers reminded SPs to focus on changes only observed during the trial. Additionally, while we
found it valuable to conduct interviews with SPs rather than trial participants with ASD, it can be expected that the SP
would focus on what is noticeable to them and there could be other changes experienced. It was not possible to gain
information on how the autistic individual felt about any changes they had observed in themselves over the course of the
trial, or any other changes they may have experienced. Additionally, this research was conducted in SPs of individuals
with ASD without ID. Based on the research already discussed, the challenges experienced in adaptive functioning may
be different for those with ID. The findings therefore can only be applied to those with ASD without ID.

Importantly, this manuscript describes the qualitative data on exploring the changes that were observed over the two clinical
trials, and the impact that these changes had upon the autistic individual and their family. But this should be read in conjunction
with the associated quantitative manuscript, which undertakes a quantitative analysis of meaningful change thresholds. Thus, to
gain a full understanding of how individuals with ASD experience changes and the meaning of those changes, both quantitative
and qualitative data must be examined together to understand the impact of changes. There is thus an associated manuscript
presenting an exploration of meaningful change on the VABS-2DC using quantitative analysis to determine thresholds and
qualitative data from these exit interviews to contextualize and interpret meaningful change. In the future, these insights can be
used to support clinical trial design, and, thus, could support the development of future therapies for the core symptoms of ASD.

Conclusion
The impacts of changes in any domain were synergistic, combining together to create positive experiences which in turn
led to further positive impacts in other skills. These qualitative insights provide context to the changes that were observed
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during the clinical trial and captured using the VABS, illustrating the meaning of these changes to the individuals with
ASD and their families, and the impact that they have on people’s everyday lives and overall HRQOL.
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