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Autism spectrum disorders (ASD) are often associated with intellectual disability (ID). ASD-specific group con-
cepts usually focus on people on a high functioning level. The Autism-Competence-Group (AutCom) com-
bines a psycho-educative approach with music and dance/movement interventions in adults with ASD and
ID. AutCom includes 16 structured 90-minute sessions to foster social and emotional competencies. This
study investigates the acceptability and effectiveness of AutCom. Practicability and acceptability were meas-
ured based on participation frequency and patient satisfaction (CSQ-8). Efficacy was assessed in a pre-post
design (N¼ 12) based on self- and third-party assessment with a control group matched by gender and level
of ID. Primary outcome variables were social and emotional competence, and secondary outcomes were
challenging behavior and quality of life. A participation rate of 86% indicated practicability; high CSQ-8 scores
(M¼ 30 of max. 32) indicated acceptability. Significant improvement was found in social competence com-
pared to the control group and emotional competence in the pre-post self-assessment on the AutCom ques-
tionnaire. No significant improvement was found in challenging behavior and quality of life. AutCom is shown
to be a promising and highly accepted group concept in fostering social and emotional skills in adults with
ASD and ID.
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Autism spectrum disorder (ASD) is a neurodevelop-
mental condition characterized by difficulties with
social communication and interaction, restricted and
repetitive patterns of behavior, and sensory over- and
under-responsiveness (American Psychiatric
Association 2013).

In children and youth ASD showed to be the stron-
gest predictor for mental health conditions compared to
intellectual disability (ID), special health care needs and
others (Kerns et al. 2020). Ratcliffe et al. (2015) found
that comorbid mental health difficulties are associated
with greater social responsiveness difficulties and
poorer social skills in youth with ASD, independent of
intellectual ability. Social deficits were also found to be
risk factors for challenging behaviors and self-injury in
children and adolescents with ASD (Waters and Healy
2012). Challenging behaviors are four times higher in
adults with ASD and ID compared to those with ID
only (McCarthy et al. 2010), indicating clinical

relevance. All these facts and correlations suggest that

the promotion of social skills in people with ASD and

ID can help reduce the incidence of challenging behav-

iors, ameliorate severe behavioral problems and support

mental health in this highly vulnerable group.
Social skills training is widespread for adolescents

and adults with high functioning autism, however,

group training specifically designed for people at a low

functioning level are scarce (Hotton and Coles 2016).

In this article, we present a group intervention to foster

social and emotional skills specifically designed for

adults with ID on the autism spectrum. Interventions

aim to reduce behavioral problems, prevent comorbid

psychiatric conditions, enhance quality of life and are

evaluated first-time for effectiveness.

Embodied interventions in people with ASD
Considering the reduced cognitive skills in people with

ID, bodily and experience-based interventions may sup-

port a holistic learning process and prevent an overload,

using purely cognitive strategies. Embodiment theories
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in ASD support nonverbal interventions based on
music, dance, and movement. Here, deficits in social-
emotional attunement and synchronization with others
are seen on a bodily level that is strongly related to
motor coordination deficits (Eigsti 2013, MacDonald
et al. 2013) and a dysfunctional mirror neuron system
(MNS) (Dapretto et al. 2006). Seen from a bottom-up
perspective, the MNS plays a key role in social learning
(Molnar-Szakacs and Overy 2006, Vivanti and Rogers
2014), and synchrony-based musical-bodily interven-
tions are an alternative approach in fostering social and
emotional skills (Behrends et al. 2012, Molnar-Szakacs
and Heaton 2012). Mateos-Moreno and Atencia-Do~na
(2013) evaluated a combined dance/movement and
music therapy intervention with 36 one-hour sessions in
young adults with ASD (N¼ 16). Findings indicate that
combining dance/movement and music therapy could
be effective if used regularly to improve autistic symp-
toms including social interaction, behavioral variability
and emotional functioning in adults diagnosed with
severe autism.

ASD group interventions for adults with ID
Given that social participation is an indicator of quality
of life and overall functioning, social isolation is a
mediator between autistic features and mental health
(Schiltz et al. 2021); thus, certain group concepts have
been developed focusing mostly on social skills. For
adults with ASD and a mild to moderate learning dis-
ability who struggle with social interaction, the
National Institute for Health and Clinical Excellence
(2012) recommends a group-based social learning pro-
gram including modeling, peer feedback, discussion and
decision-making, explicit rules, and suggested strategies
for dealing with socially difficult situations. For psy-
chosocial interventions focusing on daily life skills, a
structured and predictable training program based on
behavioral principles is recommended. For adults with
anger and aggression issues, anger management inter-
vention should be offered which include functional ana-
lysis of anger and anger-provoking situations, coping-
skills and relaxation training, and the development of
problem-solving skills.

Based on the Treatment and Education of Autistic
and Communication Related Handicapped Children
(TEACCH; Mesibov et al. 2004) approach, a group
training for the enhancement of social skills in people
with ASD (SOKO Autismus; H€außler 2008) has been
developed in a German-speaking region. It includes a
module designed for adults with ID. A reoccurring
structure is described, starting with a mood assessment
followed by small group work on ASD-related topics, a
common meal break, a second block of small group
work, playing a social game together, and then a final
round. Although developed for adults, regular one-on-
one telephone contact to involve parents in the program

is scheduled. A systematic evaluation of the program
has not yet been carried out.

The use of video-based group instruction (VGI) to
foster social skills in adolescents with ASD and ID
(N¼ 4) was evaluated in a public high school setting
(Plavnick et al. 2015). Mixed results indicate that VGI
in high school curricula may be effective for some ado-
lescents with ASD and ID.

In their systematic review on social skills training
groups for individuals with ASD, Hotton and Coles
(2016) pointed out that reviews of social skills training
groups have focused mainly on children. rather than on
adolescents and adults. Moreover, of the 13 studies
evaluating adult group trainings that met the selection
criteria, only one (Liu et al. 2013) was designed for
people with ID, thus indicating a lack of group concepts
for this population, despite it representing a huge part
of the entire autism spectrum (Centers for Disease
Control and Prevention 2020). The pilot study evaluates
a workplace training program (N¼ 14), lasting 6 h a
day, 5 days a week, for 6months, with focus on social
communication and emotions, as well as psychoeduca-
tion for workplace principles. Significant pre-post
improvements in social communication skills and emo-
tional control were observed; however, a risk of bias by
not including a control group and the enormous effort
of 30 h per week were criticized.

A more recent study evaluated a peer-facilitated
group program designed specifically for adults with
ASD and limited functional language (Ferguson et al.
2020). The SKILL program is based on social motiv-
ation and experiential learning in a quasi-natural con-
text. Applied in N¼ 5 findings yielded evidence for
social improvements across specific verbal skills and
nonverbal behaviors. The program was highly feasible
(96% participation rate), and both the participants and
their parents displayed program satisfaction.

Current study
Taken together, social group trainings are recommended
for people with ASD to support social functioning and
to promote mental health. However, concepts designed
for adults with ID are rare, and existing approaches
need to be further evaluated for efficacy. Consequently,
the Autism-Competency-Group (AutCom) was devel-
oped, a group offered to adults with ID, who no longer
benefit from a one-to-one setting, to foster social, emo-
tional, and practical skills (Bergmann et al. 2016). The
primary objective of the AutCom concept is to combine
behavioral/cognitive-based approaches with embodied/
experience-based methods to build an appropriate
framework for furthering adults with ASD and mild ID.
This pilot study asks three main questions:

1. How practicable and accepted is the AutCom concept
for adults with ASD and ID?
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2. Does the training impact social and emotional skills?
3. Does the training impact challenging behaviors and

quality of life?

In evaluating training effectiveness, primary outcome
variables were social and emotional competence, and
secondary outcomes were challenging behavior and
quality of life.

Methods
Design
To test training effectiveness, a quasi-randomized,
partly controlled waitlist design was chosen, combining
different measures of self- and external assessment (see
Figure 1). Baseline measurements were taken at the first
measurement point (MP) before the training, and the
second data collection followed training completion. To
control the influence of external effects, the pre-post
variation in externally assessed treatment group parame-
ters was compared with a control group, using external
assessment. In addition, a non-controlled, pre-post com-
parison was performed using self-assessment.
Participant acceptance and treatment group satisfaction
were assessed at MP 2.

Sampling and participants characteristics
All participants were recruited from the outpatient clinic of
a psychiatric department specialized for adults with ID and
mental disorders in Berlin, Germany. Inclusion criteria
were a minimum age of 18years and a diagnosis of ASD
(ICD-10: F84.x), the presence of mild (F70.x) or moderate
(F71.x) ID as well as expressive language use in, at least,
short sentences. Exclusion criteria were severe sensory
impairments, such as blindness or deafness, but not phys-
ical disabilities.

The multiprofessional treatment team was asked to
comment on patient eligibility for the group training; this
resulted in 19 individuals being identified as potential par-
ticipants. Four persons were excluded: three were excluded
for logistical reasons (excessive travel distances), while for
another patient completion of the ASD diagnosis was with-
standing. The remaining 15 individuals, or their caregivers/
parents, were contacted in early 2016; all expressed their
interest in participating.

In line with clinical procedures, ad hoc sampling
was chosen by consecutive allocation. The first seven
individuals for whom a confirmed participation commit-
ment was available were included in the treatment
group. The other eight individuals were consecutively
placed on the 2017 waiting list and formed the control
group. Two of the seven scheduled participants can-
celed before the program started (due to city relocation
or personal reasons), and in their place, the first person
on the waiting list was included in the treatment group.
Due to incomplete data at MP 2, one individual from
the control group was excluded from the calculations,
resulting in a balanced sample of N¼ 12 (see Table 1).

The two groups were identical in gender distribution and
were approximately parallel in level of ID, v2(1, N¼ 12) ¼
.34; Fisher’s exact test: p¼ 1.000. However, they differed in
age; participants in the treatment group were younger on
average, t(10)¼ �2.791; p¼ .019.

Measures and data collection
Disability assessment schedule (DAS)
In baseline assessment, ID was measured with the DAS
(Meins and Sussmann 1993), a screening scale for the
assessment of socio-practical functioning with cut-off
values for each level of ID according to DSM-5/ICD-

Figure 1. Data collection overview. Note. Period: January 2016–March 2017. MP¼measurement point.
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10. The DAS scores were found to correlate strongly
with the Coloured Progressive Matrices (r¼ 0.75) and
the Columbia Mental Maturity Scale (r¼ 0.77) (Holmes
et al. 1982, Meins and Sussmann 1993) indicating its
usability to screen for ID level. Applying the DAS was
a clinical standard procedure in collecting baseline data;
the questionnaire was filled out by reference persons
from the patient's immediate home environment.

Client satisfaction questionnaire
To gain quantitative data on acceptability at MP 2, the
German version of the Client Satisfaction Questionnaire
CSQ-8 (Schmidt et al. 1989) was presented. The CSQ-
8 screens for global satisfaction with various aspects of
a treatment or clinic and was originally developed in a
psychotherapeutic setting (Attkisson and Zwick 1982).
The questionnaire is not normed, reliability is consid-
ered high (Cronbach's alpha ¼ .91), and testing of fac-
torial validity revealed a strong principal factor. The
distribution of results is usually left-skewed, as positive
ratings occur more often than average. The CSQ-8 has
been adapted to the level of the AutCom participants,
by the authors usage of simple language and adding
colored ‘smileys’ to the 4-point scales; this version has
already been used in a larger scale study.

The practicability of AutCom was measured by its
feasibility. After each session, the attendance or
absence of the six participants was documented in the
minutes. Additionally, all participants were invited indi-
vidually for debriefings at MP 2 and were asked for
feedback on the group training.

AutCom questionnaire
In pre-post evaluation, the AutCom questionnaire was
used, although originally developed to assess participant
needs. The assessment had already been designed as a
list of questions on ASD-related issues for the first two
AutCom runs, and it was revised and shortened for this
study with regard to easy language and practicability
(see Appendix A). The final version contained 40 items
that were assigned to the domains of social competen-
cies (communication and interaction; 16 items), emo-
tional competencies (affect regulation and emotion
differentiation; 13 items), and action competencies
(action planning and motor skills; 11 items). The first

two domains were used to assess social and emotional
skills, and sum scores were calculated with a maximum
of 16 and 13 points respectively, with higher scores
indicating greater impairment. Although this question-
naire was developed solely on the basis of everyday
clinical practice experience, and has not yet been vali-
dated or psychometrically tested, it is still applied for
assessing treatment goals and monitoring progress cov-
ering relevant core symptom areas, in accordance with
DSM 5.

Social responsiveness scale (SRS)
For the assessment of social skills, the German version
of the SRS (B€olte and Poustka 2008) was used. This is
a parent questionnaire for dimensional ASD diagnostics
for assessing various symptom areas, such as social
interaction, communication, and stereotyped behavior
on a 4-point Likert scale, based on 65 items. According
to the authors, the SRS generates an index of social def-
icits within the ASD context. The German version of
the SRS has high values for internal consistency (a ¼
.91–.97) for the total scale in different study samples. It
has convergent validity through substantial correlations
with established procedures measuring ASD-typical
behavior (B€olte et al. 2008). The SRS was used in this
study because the construct of social responsiveness
encompasses several core social skills and because the
procedure has been already used for therapy evaluation
in other group trainings (Biscaldi et al. 2016, Jenny
et al. 2012).

Aberrant behavior checklist (ABC)
For assessing challenging behaviors, the ABC (Aman
and Singh 1986) was used. This scale, originally devel-
oped to measure treatment effects in individuals with
severe ID, consists of 58 behavior items. The 5-factor
structure of the scale is (i) Irritability, Agitation,
Crying; (ii) Lethargy, Social Withdrawal; (iii) Stereotypic
Behavior; (iv) Hyperactivity, Noncompliance; and (v)
Inappropriate Speech and has been validated in N¼ 1,040
group home residents (Aman et al. 1995).

Modified overt aggression scale (MOAS)
Aggressive behaviors were assessed using the MOAS
(Knoedler 1989). The MOAS is a questionnaire
designed to assess aggressive behaviors in in four
domains: verbal aggression, aggression toward objects,
auto aggression, and physical aggression. As behavior
items within each domain increase in severity and fre-
quency, diverse deficits in affect/impulse regulation are
also revealed. Applied for people with ID, the MOAS
showed excellent interrater agreement (ICC ¼ 0.93) in
the total score (Oliver et al. 2007).

Table 1. Sample characteristics.

Total (N¼12) TG (n¼6) CG (n¼6)

Gender
Males 8 (66.7%) 4 (66.7%) 4 (66.7%)

IQ, ID
<70, mild 7 (53.8%) 3 (50%) 4 (66.7%)
<50, moderate 5 (35.8%) 3 (50%) 2 (33.3%)

Age
Range 20–55 21–33 20–55
M (SD) 35.69 (12.49) 28.33 (4.41) 44.5 (13.49)

Note. TG¼ treatment group; CG¼ control group; M¼mean;
SD¼ standard deviation.
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Personal outcomes scale (POS)
Quality of life was assessed using the POS (Van Loon
2008), specifically developed for people with ID.
Quality of life indicators are related to eight core
domains and three main factors (independence: personal
development and self-determination; social participa-
tion: interpersonal relations, social inclusion, and rights;
and well-being: emotional well-being, physical well-
being, and material well-being). All factor scores have
an adequate internal consistency with a ¼.58–.85, cor-
relations between self-report and direct observation ver-
sions of the instrument varied from r ¼.48 to r ¼.84
per domain, and its construct validity has been sup-
ported by both expert judgments and focus groups (Van
Loon 2014).

Data collection
For external assessment at MP 1 and MP 2, the same
battery of questionnaires (AutCom questionnaire, SRS,
ABC, MOAS, and POS) was sent to persons from the
home environment (relatives, caregivers) of all partici-
pants with the same person conducting the assessment
at both MPs. In self-assessment, participants completed
the ZUF-8 themselves, participants with reading diffi-
culties had the questions read aloud to them. The
AutCom questionnaire used for self-assessment at MP 1
and MP 2 was applied in guided interviews conducted
by the therapists for each person individually, since
some participants were overwhelmed by completing the
questionnaire on their own.

AutCom training overview
Setting
The treatment group participated in a total of 16
AutCom sessions of 90min each in the period from
April to December 2016. Reference persons were
invited for the first, middle, and last sessions. The
AutCom concept was explained, the participants
showed what they had learned, further goals were set,
and the use of AutCom elements and spreadsheets in
everyday life was discussed with the aim of generaliz-
ing treatment effects.

The sessions were conducted by a female psycholo-
gist (J.B.) and a male music therapist (T.B.) and took
place bi-weekly in a multipurpose room at the out-
patient clinic. To keep the group constellation constant,
the participants were asked after the first three sessions
for a binding confirmation, or refusal for further ses-
sions, and all accepted. Before the start of each session,
the multipurpose room was structured in different,
clearly demarcated areas, e.g. for music-making, psy-
choeducation, and retreat. Djembe drums and other
instruments were provided on one wall of the room. A
flipchart was positioned on the opposite side, and a
table with snacks and drinks for the mid-session break
was prepared next to it. Chairs in a circle were in the

center of the room, with a bell on the floor serving as a
stop signal. In the corner, separated by a table from the
rest of the room, was a bed and a large beanbag chair
for time-out in case of overload. It was agreed with the
participants that the circle of chairs could be left any-
time if someone needed a break.

The design of the AutCom training is semi-struc-
tured, allowing for shifts of emphasis depending on the
overall needs of the current training group or topics
arising from the course of the group training. Primary
training topics, however, are presented in the AutCom
questionnaire, i.e. fostering social, emotional, and prac-
tical skills. Reoccurring interventions are used through-
out the entire training (see interventions) to promote
therapeutic effects by repetition. To provide predictabil-
ity for the participants, a structured sequence of reoc-
curring sections was chosen for each individual session
(see Figure 2).

Interventions
Interventions were based on behavioral approaches, and
music and dance/movement therapies were imple-
mented in each session, in accordance with a reoccur-
ring sequence as described above. Aiming to primarily
foster social and emotional skills, elements from estab-
lished concepts were combined.

A relaxation exercise at the beginning of each ses-
sion was performed, combining the principles of
Jacobson's Progressive Muscle Relaxation (Jacobsen
1938) with a mindfulness exercise, using different
sounds (e.g. sound bowl). This was constantly used for
stress reduction and self-awareness as a precondition
for social communication and learning.

Music-based interventions were mainly performed
using djembe drums. Firstly, these interventions aimed
to foster social skills by rhythmic synchronization in
joint drumming, with different roles (leader or follower)
and nonverbal dialogue in reciprocal play. Secondly,
musical dynamics were used to experience and express
different levels of psychomotor arousal in a bodily and
multi-sensory yet playful manner (e.g. auditive, tactile,
motor). Musical dynamics were linked to psycho-educa-
tion for stress management, using a 5-point scale.

In psychoeducation, structure and visualization were
used in accordance with the TEACCH approach.
Spreadsheets were given to the participants for home-
work and to incorporate principles and skills of the
training in everyday life. Social competencies were
trained using presentations with visual aids (e.g. comic
strip conversations), group discussions, partner exer-
cises, and role play. Emotional issues were managed by
using visual aids, such as a drawn body image on a
sheet of paper (see Appendix B), but always in refer-
ence to the participant’s own body.

Dance/movement interventions were based on free
bodily expression and interactive motor synchrony.
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These were used to foster social affect and empathy
correspondingly with basic social interactive skills.
Additionally, motor coordination tasks were performed
linked to practical skills and self-awareness.

Affect regulation and handling or managing stress
represented the central topics of the AutCom group
training and were therefore addressed throughout the
entire program. A scale (1–5) for psychomotor arousal
was used throughout many interventions as a means for
individuals to communicate their emotional state (see
Appendix C). It originated from an adaptation of
Dialectic Behavioral Therapy (DBT) for adults with
intellectual disability and impulse control malfunction
(Elstner et al. 2012).

Statistics
All analyses were performed with SPSS 22.0 (IBM
Corp 2013). In assessing acceptability, the mean CSQ-8
score across all participants was calculated. In self-
assessment via the AutCom questionnaire, sum values
per domain were calculated for pre and post measure-
ment (MP 1 & MP 2); the mean value was then

calculated for all test persons. To check for significant
pre-post changes Wilcoxon tests were computed. In
external assessment, the difference of the sum values
(MP 1–MP 2) was calculated in both groups for SRS,
ABC, POS, and the AutCom questionnaire. Group dif-
ferences were checked for significance using Mann-
Whitney U tests. Missing values were found in the
external assessment since individual items in the SRS
and the AutCom questionnaire were omitted. However,
since these occurred randomly and unsystematically,
and since each scale accounted for less than 1% of the
total values (SRS: 0.44%; AutCom: 0.43%), it can be
assumed that they did not distort results.

Results
AutCom acceptability
No participant withdrew from the training in the
AutCom group, i.e. the dropout rate was 0. Across all
dates and all individuals, a participation rate of 86%
was calculated. The satisfaction rating with the CSQ-8
resulted in a mean score of 30.00 points (SD¼ 1.41,
range 28–32), from a maximum of 32 possible points.

Figure 2. Sequence of reoccurring AutCom sessions.
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AutCom preliminary efficacy
The external assessment resulted in improvements of
the treatment group on all scales, except for the MOAS.
As to primary outcomes, significant group differences
in social skills measured with the AutCom subscale
were shown to be significant (p¼ 0.024). However,
SRS measurement of the same construct showed no sig-
nificance. Emotional skills, as measured with the
AutCom subscale, did not improve significantly in com-
parison to the control group. Measuring secondary out-
comes (challenging behaviors and quality of life)
showed no significant results as measured with the
ABC, MOAS, and POS. See Table 2 for details.

The participants’ self-assessment of the treatment
group resulted in pre-post improvements on all sub-
scales of the AutCom questionnaire. Measurement of
primary outcome improvements in emotional skills
were proven significant (p ¼ .042; see Figure 3).

Discussion
This AutCom training pilot study aimed to assess the
feasibility, acceptability, and preliminary efficacy of a
novel approach combining educational principles with
musical-bodily interventions to foster social and emo-
tional skills in adults with ASD and mild to moderate
ID. The high participation rate and almost maximum
scores on the CSQ-8 measuring training satisfaction
indicated the practicability and acceptability of the
AutCom concept. Regarding primary outcomes, mixed
results were found. The efficacy of the training was
supported by significant group differences on the
AutCom social subscale, however, improvement on the
SRS was not significant. Measuring emotional compe-
tence differed in significant pre-post progress in self-
assessment on the AutCom emotional score. The same
subscale, applied in external assessment, however,
showed no significant improvement. In considering sec-
ondary outcomes, no significant changes in challenging
behaviors and quality of life were found in comparison
to the controls.

AutCom feasibility was operationalized via dropout
rate and participation frequency and rated as high, due
to the positive values. High participant motivation in
attending the group was additionally supported by the
fact that months before training termination, partici-
pants questioned the possibility of further AutCom
training. Ferguson et al. (2020) pointed out that social
motivation is linked to a willingness to engage with
others in the context of social learning activities, which
in turn, determines the effectiveness of skill acquisition.
They considered experiential learning activities and a
supportive group context as key elements for high feasi-
bility and patient satisfaction in piloting their peer-
mediated SKILL program for adults with ASD and ID.
In AutCom, the fact that all participants completed the
entire training and attended frequently may be the result
of such a participatory approach, as demonstrated with
a needs assessment, consideration of the participants’
individual goals and requirements, an ASD-friendly
design focusing on predictability and structure, as well
as playful and experience-based methods combined
with behavioral principles. The results of CSQ-8 indi-
cate a high satisfaction level, supported by a basically
positive attitude tone prevailing in almost all group
meetings. Attkisson (1982) reported that greater satis-
faction is associated with client-reported symptom
reduction. Thus, high CSQ-8 scores may be seen as a
promising factor in successful treatment and support.

In terms of efficacy, the main positive finding was a
significant improvement in social skills compared to the
control group, as measured with the AutCom question-
naire. No significant group differences were found
regarding SRS, however, and the control group
improved to the same extent as a baseline with higher
deficits. Based on the participants’ learning disabilities
and increased difficulties with transfer of experiences
made in one context to another, the generalization of
possible positive changes in the treatment context may
be limited. In reflecting on the group process after each
session and documenting observations of each partici-
pant, many positive changes were found on a

Table 2. Results of the external assessment.

Treatment group Control group Group comparisona

pre M (SD) post M (SD) pre M (SD) post M (SD) z score p value

Social skills
SRS 98.50 (22.92) 93.83 (27.32) 118.33 (13.71) 114.33 (13.17) �.080 .936
AutCom social 11.5 (2.26) 10.33 (1.97) 8.83 (3.65) 11.83 (1.94) �2.258 .024�

Emotional skills
AutCom emotional 8.50 (2.26) 8.00 (2.90) 7.67 (1.86) 9.33 (1.86) �.567 .570

Challenging behavior
ABC 49.67 (38.56) 45.00 (32.02) 47.67 (19.16) 46.83 (18.29) �.320 .173
MOAS 11.67 (9.07) 13.83 (12.09) 10.67 (11.86) 4.50 (4.76) �1.363 .173

Quality of life
POS 36.33 (8.33) 35.50 (7.42) 37.67 (10.17) 39.83 (9.28) �.968 .333

Note. Change in raw values of the two groups, higher test scores correspond to stronger deficits.
M¼mean; SD¼ standard deviation.
aMann-Whitney-U-test.
�p < .05.
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descriptive level. This may indicate an increase in the
frequency of weekly sessions, which totaled of approxi-
mately 40 AutCom training sessions. This would be a
comparable amount of training as in the study from
Mateos-Moreno and Atencia-Do~na (2013), supporting
combined dance/movement and music-based interven-
tions for adults with severe ID. Moreover, the authors
found the positive effects increased over time using
multiple MPs and concluded that interventions be car-
ried out regularly. Compared to the daily 6-hour work-
place training by Liu et al. (2013) with significant
improvements in social skills and emotional control in
people with ID, AutCom appears highly economical.
However, progress requires repetition, and experience-
based learning takes time, which should be considered
in the treatment and support of people with ID. Another
means of supporting the generalization of positive expe-
riences and treatment effects is that of a systemic
approach. This was achieved by contacting reference
persons before the training started, and inviting them
for the first, middle, and last sessions. All of them
agreed upon the aims of the program, but the methods
and interventions needed to be explained repeatedly.
Thus, not all the participants received support for
implementing elements of the AutCom training in their
everyday lives. Here, regular telephone counselling, as
presented by H€außler (2008) in her TEACCH-based
group training for adults, may assist in supporting the

transfer of a positive impact from the training to every-
day living.

In assessing emotional outcomes, mixed results
were found. In self-assessment, the highest pre-post
differences were reported for emotional outcomes as
compared to social and practical competencies, thus
indicating a significant improvement. However, only
slight improvements were reported in external assess-
ment, completed by reference persons. This may be
due to the dyadic construct of emotional competence
as measured by the AutCom questionnaire. On the one
hand, emotion perception and expression are linked to
social skills, while on the other hand, affect regulation
and the ability to manage stress are associated with
high arousal and aggression. Of all the scales applied,
the MOAS score for measuring aggressive behaviors
was the only one that increased in the pre-post com-
parison. This indicates that the individual’s subjective
perception of progress in regulating their own emo-
tional states differed from the third-party everyday
assessment. Dealing with stress and arousal was a cen-
tral concern of the participants, however, and it played
a key role throughout the training. Beyond the subject-
ive self-assessment, there may have been emotion
regulation improvement in the treatment context, with
no reduction in aggressive behaviors in everyday life.
This should be further investigated with a focus on
generalization of training effects.

Figure 3. Results of the self-assessment.
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Apart from this, a bias was found resulting from the
specific MOAS algorithm. Various forms of aggressive,
dysregulated behavior are assessed and arranged
according to increasing severity, with more severe man-
ifestations additionally multiplied by a higher factor.
Thus, relatively slight changes have a strong impact
and can significantly influence the overall score. For
example, with one patient in the treatment group, only
one symptom from the auto-aggression domain was
determined for MP 1, whereas two symptoms were
determined for MP 2. Due to factor weighting, this
assessment was included in the total score, with three
points for MP 1 but with 15 points for MP 2, and
impacting mean value. During the intervention period,
this patient repeatedly exhibited auto-aggressive behav-
ior which varied in severity and could not be reliably
recorded. Examination of the items at the individual
level showed that the increase in overall MOAS mean
tended to be based on such nonsystematic changes
rather than actual impairment increase. In practice, con-
cerning the patient’s auto-aggressive behavior, the focus
is not on a measurable increase or decrease of a sum
score but on the affected person’s distress and how this
can best be addressed. For example, the topic of self-
injury as an expression of arousal and alternative strat-
egies to regulate inner tension were discussed and prac-
ticed in the group. However, due to the relatively low
number of AutCom sessions, no profound change in
behavior was achieved. Again, higher-frequency inter-
ventions and greater involvement of the home environ-
ment may be beneficial.

Given that on a descriptive level, individual and
group progress was observed by the therapists, the use
of a video-based measurement in addition to established
scales seem reasonable. All meetings were videotaped
but not systematically evaluated. Potentially quantifi-
able descriptive categories could include gaze behavior,
verbal participation, and musical or dance expression as
measured in music therapy for children with ASD by
Kim et al. (2008), or communication skills as measured
systematically in adults with ID by Ferguson et al.
(2020). Furthermore, goal attainment scaling may be
useful in addition to standardized scales to measure
individual progress, which is especially important for
studies with a small sample size.

On secondary outcomes, i.e. challenging behaviors
and quality of life, no significant changes were found.
Even though challenging behaviors are a major topic in
people with ID and are the most common reason for
hospital admission (Oxley et al. 2013), and quality of
life is an emerging issue, considering deinstitutionaliza-
tion and integration of people with ID (Chowdhury and
Benson 2011), neither of these constructs is of primary
focus in AutCom training. Given clear evidence on the
efficacy of a possibly slightly modified AutCom train-
ing, these issues may be considered in upcoming long-

term studies. An overall construct such as quality of
life, however, is multifaceted and is not clearly attribut-
able to a single intervention or training. However, with
AutCom, we attempt to improve mental health and con-
tribute towards a fulfilling life for people with ID who
are on the autism spectrum, and we strive for a frame-
work allowing for social and emotional development.

Limitations
Firstly, our study is limited due to the small sample
size, meaning it is not possible to generalize results.
This also affects the p value, which decreases in larger
samples. Consequently, in further studies, a multicenter
evaluation of the program using larger samples is desir-
able. Secondly, the AutCom questionnaire has not yet
been psychometrically tested; thus, significant results in
self- and external assessment must be interpreted with
caution. However, the questionnaire showed to be espe-
cially useful, due to its focus on the specific goals of
the training, and a consistent implementation with dif-
ferent raters may allow for initial psychometric evalu-
ation. In future research, a standardized scale measuring
emotional skills should be added alongside the AutCom
emotional subscale. Thirdly, with a pre-post design, the
persistence of possible treatment effects has yet to be
assessed with follow-up measurement, e.g. six months
after the training. Fourthly, reference persons who com-
pleted the questionnaires were not blinded to the group
allocation and took part by participating in the first,
middle, and last session. By providing them with posi-
tive and/or critical expectations of the program, their
judgment may have been biased. Finally, the therapist-
conducted participant interviews may have resulted in a
social desirability bias in their response behavior.
Additionally, not all of the participants were able to
read, so they were unable to complete the questionnaire
independently. In further AutCom evaluation, the inter-
viewers should be third party persons who are not
involved in conducting the training nor in external
assessment and, at best, blinded to group allocation.

Future directions
Taken together, the AutCom approach is promising and
the high participant applicability and motivation encour-
ages further development and research. For defining
specific AutCom guidelines, the publication of a train-
ing manual is planned. This will include general infor-
mation on ASD in people with ID, specific needs,
setting and structure of the sessions, generalization of
treatment effects, AutCom elements in detail, and an
online compilation of forms, worksheets, specific inter-
ventions, and further materials.

Using the manual as a basis, a multicenter study
may allow for an appropriate sample size for evaluating
effectiveness—beneficial for evidence-based research
on group training in a field currently biased by small
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samples. In addition to pre-post assessment, a follow-up
measurement is needed to prove generalization of train-
ing outcomes. Given the primary outcomes of this
study, social and emotional skills are very broadly
defined. Assessing sub-constructs, including emotion
regulation, social drive, verbal communication, or dia-
logue capability, would provide better guidance for best
practice and further research. In assessing more specific
predefined outcomes, it will be suitable to use subscales
of well-established measures, as with the SRS in a
recent study evaluating social competence group inter-
vention for children with ASD (Kylli€ainen et al. 2020).

A standard training procedure is the needs assess-
ment via AutCom questionnaire for identifying individ-
ual treatment goals. In the current study, the AutCom
questionnaire proved useful as brief outcome measure,
however, due to dichotomous items, there is poor sensi-
tivity for change. In future evaluation, we plan to apply
goal attainment scaling (GAS; Kiresuk and Sherman
1968) for measuring progress at an individual level in
participants’ chosen areas of improvement, as identified
by the AutCom questionnaire. GAS proved a promising
approach, applied in RCTs evaluating psychosocial
interventions in ASD (Ruble et al. 2012).

A participatory approach is a key training element
and will be recognized in further development. In the
last AutCom runs, documented feedback rounds were
proven advantageous for motivation and focus—thus
fostering social interaction and competence. A further
step would be to include AutCom participants, who
have already completed the program, as experts. This is
the case by offering a co-productive workshop on
experience-based AutCom interventions, in collabor-
ation with a person with mild ID, at an international
ID-congress.

A further step would be to include persons with ID,
who’ve already completed the training, as co-therapists
and co-researchers. Within the training context, they
may serve as role models—being autistic themselves
and coping with the challenges of daily life. In the
research context, they may monitor treatment goals and
techniques for appropriateness and usefulness for the
targeted population: people with ASD and mild ID.
Done systematically with an adequate infrastructure,
this may contribute to best practice, empowerment, and
community awareness (Di Lorito et al. 2018).

Conclusion
The AutCom concept is characterized by methodo-
logical diversity and the practical implementation of
current findings from body- and affect-related research.
The training, which combines behavioral principles
with musical-bodily interventions in an ASD-friendly
framework, is shown to be highly accepted by adults
with mild ID. Overall, the AutCom is a promising
approach in fostering social and emotional skills in this

group supporting mental health, but there is a need for
further proof of efficacy based on a larger sample.
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Appendix B:

AutCom worksheet: feeling emotions in one's own body
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Appendix C:

AutCom worksheet: scale for psychomotor arousal
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