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Abstract
Background: Youth with ASD are at risk to develop low self-esteem, which is related to both co-occurring
internalizing- and externalizing problems. In this RCT (N=24) we aimed to test the effectiveness of
Competitive Memory Training (COMET) for low self-esteem in youth with ASD (8-16y).
Method: We compared the combination of COMET and Care As Usual (COMET+CAU) with CAU-only,
to explore whether COMET had additional effects on low self-esteem and co-occurring symptoms of
youth with ASD. Stability of effects was measured seven weeks later.
Results: Participants receiving COMET+CAU showed greater improvement on parent-reported selfesteem and externalizing symptoms than participants receiving CAU-only. Similar improvements between
groups were found on self-reported self-esteem and depressive symptoms. Improvements remained stable
until seven weeks after having received COMET+CAU, with depressive symptomatology improving even
further.
Conclusions: Given the small sample size and mixed results, this pilot-study does not allow us to declare
COMET as being necessary in enhancing low self-esteem in ASD. However, this study indicates that when
given parallel to CAU, COMET can help to improve self-esteem and co-occurring externalizing problems
in youth with ASD in only a short period of time.
Keywords: Autism spectrum disorders, self-esteem, treatment, cognitive behavioral therapy, youth

Introduction

Autism spectrum disorders (ASD) are pervasive neurodevelopmental disorders, affecting 1 in 160 children worldwide
[1]. The core features that characterize individuals within this
spectrum are deficits in social communication and interaction
as well as the presence of repetitive patterns of behavior [2].
Several underlying mechanisms have been proposed that can
cause individuals with ASD to process information differently
from others, such as a weaker central coherence, delayed development of a Theory of Mind and difficulties in executive
functioning, such as planning, inhibition and flexibility [3-7].
In addition, some individuals with ASD show difficulties in the
development of active or passive language, show discrepancies
between different intellectual abilities or show co-occurring

motor disabilities [2]. As society greatly appeals to these
functions and skills, some children and adolescents with ASD
encounter challenges in their academic careers, in developing
friendships or in sports [2,8]. As youth with ASD get older, they
become more aware about these differences between them
and their typically developing peers [9]. Being confronted with
these differences might interfere with the development of a
positive self-esteem [10].
Self-esteem can be defined as a global evaluation of the
self by the self. It is about recognizing one’s own strengths and
weaknesses in different areas, resulting in an overall self-worth;
which reflects self-esteem [11]. Children evaluate themselves
based on comparison to others and on feedback from others
[10]. In early childhood, feedback is mainly given by parents,
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but as children grow older, teachers and peers get a more
prominent role in children’s lives and their feedback becomes
more important for self-evaluation [12]. These comparisons
to and feedback from others can impact their self-esteem [10,
12-13]. Facing challenges on a broad scale of domains might
therefore make youth with ASD become more attentive to their
shortcomings as compared to their positive characteristics
and competencies, which in turn could hinder the development of a positive self-esteem.
Even though only a scarce number of studies have focused
on self-esteem evaluations of youth with ASD, both parentreports and self-reports of self-esteem showed that youth
with ASD maintain a low self-esteem compared to typically
developing peers. Moreover, this low self-esteem seems to
be related to both co-occurring internalizing- and externalizing problems in youth with ASD [14,15]. These associations
are consistent with the literature, since a low self-esteem is
associated with the development of psychopathology such
as depression and anxiety and overall lower well being in
normative populations [16,17]. Accordingly, existing research
confirms that co-occurrence of psychopathology exists among
youth with ASD, with depression and anxiety being among
the most common co-occurring disorders [18-20]. These cooccurring problems add to the consequences of having ASD
for the child itself, their parents and their family. For example,
they report lower quality of life [21], more depressive symptoms
and parental stress in parents [22,23]. As ASD is a pervasive
disorder and symptoms can be improved but not cured, treatment of this low self-esteem seems promising to make these
children and adolescents feel better about themselves and
prevent the development of co-occurring disorders.
As a low self-esteem is a common factor in disorders affecting social and emotional functioning, Competitive Memory
Training (COMET) has been developed as a transdiagnostic
treatment to focus solely on this concept [24]. COMET is
a cognitive behavioral therapy (CBT) that uses contraconditioning to challenge negative thoughts and feelings
about the self and formulate new, more nuanced, positive
ones. COMET attempts to make these alterations by reaching out to different cognitive- and affective domains within
the brain, to include the whole network involved: thoughts,
feelings, bodily posture, facial expressions and auditory
elements [25]. So far, COMET has been found successful in
enhancing self-esteem in adults within several clinical populations, among which depressive disorders [26,27], anxiety
disorders [28], obsessive-compulsive disorders [29], eating
disorders [30] and schizophrenia [31]. As treatments aiming
on self-esteem were lacking for youth, in 2014 COMET has
been adapted for treatment of children and adolescents [32].
Several changes have been made to the COMET protocol for
youth, in order to make the intervention more age-appropriate
[32]. The main differences are concerned with the formulation of exercises and homework: tasks and assignments are
formulated more explicit, which makes it easier for children
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and adolescents to understand how to carry them out. For
example, whereas adults are asked to activate positive emotions, children/adolescents are asked to recall a positive
memory in order to activate positive emotions. The treatment
protocol is only 7 individual sessions and is therefore easy to
implement in mental health care for youth. A first pilot study
(N=32) showed promising results in the effectiveness of COMET
for improving self-esteem in children and adolescents with a
low self-esteem [33]. In a non-randomized trial, the authors
found pre- to posttreatment improvements in self-reported
self-esteem (d=0.35-0.69), depressive symptomatology (d=0.53)
and internalizing behavior (d=0.37).
So far no study has yet been conducted to assess whether
COMET is also effective for enhancing low self-esteem in
individuals with ASD. Moreover, in the youth protocol, the
use of COMET is discouraged for individuals with ASD: it is
speculated that COMET is not suitable for individuals who
have difficulties with imaginary thinking. Since individuals
with ASD can show problems with Theory of Mind [34], one
could assume that they are less capable of such required
imaginary thinking. However, the exclusion of this clinical
population is not based on empirical evidence and difficulties in imaginary thinking do not imply that COMET cannot
be effective for these individuals. In addition, the COMET
protocol for youth solely exists of one exercise that requires
imaginary skills. Other exercises are concerned with the
recollection of memories, thoughts and feelings: skills that
are not known to be deficient in individuals with ASD. Also,
other CBT-based protocols are being used and proved to be
effective for individuals with ASD [35-37].
Therefore, as there is little reason to believe that COMET
is not suitable for the ASD population and at the same time
treating a low self-esteem could benefit youth with ASD, the
current pilot study explored the effectiveness of COMET in
youth with ASD aged 8 to 16 years. We do not seek to prove
COMET superior to any other intervention: as ASD is a pervasive disorder with a heterogeneous range of co-occurring
problems, we do not expect COMET to be sufficient as standalone intervention for families with a child with ASD. Rather,
we want to investigate whether COMET has additive effects to
Care As Usual (CAU) on primary (self-esteem and self-worth)
and secondary (co-occurring internalizing and externalizing
symptoms) outcome measures when given in combination
with CAU (COMET+CAU). Our two hypotheses were: 1) When
given COMET+CAU, self-esteem and self-worth (primary
outcome measures) of children and adolescents with ASD
will improve and co-occurring internalizing and externalizing
symptomatology will decrease from pretest to posttest, more
than when given CAU alone; 2) Effects of COMET+CAU will remain stable or improve further to seven weeks after treatment.

Method

Trial Design

This was a multicenter (3 sites), two-arm parallel pilot study,
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with equal randomization [1:1]. Participants were recruited
between February 2017 and February 2019; follow-up assessments were between June 2017 and June 2019. The study
was approved by the Ethics Committee of the University of
Amsterdam (2016-DP-7315) and the study was preregistered
in the Clinical Trials Registration (#25615) in December 2016.
No major changes were made to the trial design afterwards.

Participants and Procedure

This pilot study was advertised at participating mental health
institutions. When interested, children and their parents could
apply to participate. To be included in this study, children and
adolescents had to meet the following criteria: (1) a diagnosis
of ASD, by an independent certified psychologist or child
psychiatrist based on the DSM-IV-TR or DSM-5 [2,38]. (2) a
confirmation of ASD based on the Dutch Social Responsiveness
Scale (SRS-2). The SRS-2 is a 65-item parent-reported questionnaire aimed at detecting interpersonal, communicative and
stereotype behaviors that are typical for ASD [39]. Every item
has a four-point Likert Scale (1= ‘strongly agree’ to 4= ’strongly
disagree’), and a higher score indicates the presence of more
ASD characteristics. Children were included if they reached
a t-score of 61 or above, which indicates the presence of at
least mild to moderate autism symptoms, (3) aged between
8 and 16 years, (4) a stated low self-esteem by the child/adolescent and/or parent, (5) a full scale IQ (FSIQ) > 80 measured
by the short version of the Dutch Wechsler Intelligence Scale
for Children (WISC-III) [40]. The short version consists of two
subtests of the WISC-III: Block design and Vocabulary. The
norm scores of these two subtests correlate highly with FSIQ
[41], (6) sufficient understanding of the Dutch language by
both the child and parent, (7) sufficient motivation for treatment, (8) Completion of all three assessments of this study.
Participants were excluded if: (1) severe depressive disorder
with suicidal thoughts/ideations was diagnosed, and (2) the
low self-esteem was due to traumatization of recent events
or ongoing traumatization of past events. Based on ethical
considerations, when any of these exclusion criteria was
present an alternative intervention was more appropriate.
Before participation, written informed consents were
acquired from all participants and their parents. The first assessment took place at baseline (T0). Due to ethical considerations all participants received COMET+CAU. To be able to
compare the COMET+CAU to a CAU only condition, we divided
our total sample into two conditions and counter-balanced
the order of received treatments: one group first received
COMET+CAU for 7 weeks (from now on called COMET+CAU
condition), while the second group first received CAU-only
for 7 weeks (from now on called CAU-only condition). After
these 7 weeks T1 assessment took place and the COMET+CAU
condition received CAU only for 7 weeks, whereas the CAU-only
condition received COMET+CAU for 7 weeks (see Figure 1 for
trial design and participant flow) after which T2 assessment
took place. Parent-reported questionnaires were at all time
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assessments completed by the primary caregiver. Allocation
of the participants took place after baseline assessment, using
a computer-based algorithm for equal randomization [1:1].
Interventions and assessments were all administered at the
participants own outpatient mental health institute.
Thirty-two participants applied for the study, of which
28 were included based on the in- and exclusion criteria. All
28 completed baseline assessment; two participants were
excluded from the study because they had FSIQ’s below 80.
Therefore 26 participants were randomly assigned to the
two conditions.

Treatments
Competitive Memory Training (COMET)

COMET is a cognitive behavioral therapy based on Brewin’s
contra-conditioning principle [42]. The purpose of the intervention is to establish and strengthen new positive networks
concerning thoughts and feelings about the self, in opposition
to existing (negative) dysfunctional ones. Not only thoughts
and feelings are involved in doing so; facial expressions and
bodily postures [43], self-verbalization [44] and music [45]
are also used. By involving all these different elements, successful alteration of the whole emotional network can be
maintained [25]. In addition to the adult COMET protocol,
positive-attention training elements are implemented into
the COMET youth protocol. Focusing attention on positive
experiences facilitates the construction of positive networks
in children with low self-esteem [46]. Therefore, positive attention training was administered during sessions and homework,
consisting of exercises meant to focus attention on positive
experiences and characteristics. Homework was given after
every session to generalize learned skills to daily life. At the
start of each new session homework was discussed. Each
individual session (of approximately 45 minutes) is focused
on a main topic, summarized in Table 1. In one parental session, parents are taught to focus on positive elements and
Table 1. COMET session description.
Session Treatment goal
1
Identification of automatic negative thoughts about the
self
2
Finding incompatible positive thoughts and
characteristics
3
Strengthening positive self-esteem by positive memories
and self-verbalization
Parent Establishing a positive environment for the child
4
5
6
7

Strengthening positive self-esteem by facial expression,
bodily posture and music
Strengthening positive self-esteem by positive memories
and comparison to others
Overcoming triggers of negative self-thought
Acquisition of a functional coping strategy for future
challenges of self-esteem

From: Kuin & Peters, 2014.
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Analyzed 11

Figuur 1. Flow-chart.

behaviors of the child, to compliment the child at moments
of accomplishment and to ignore negative behavior. More
information on the treatment protocol can be found at the
publisher [32].

alone intervention as being superior to a certain CAU, there
was no need to have a fixed CAU. Moreover, our goal is to see
whether COMET has beneficiary effects when given parallel to
whatever kind of CAU. In addition, including different CAU’s
in our sample allows us to be able to generalize findings to
Care As Usual
the CAU as given outside the lab setting. Interventions that
For each participant Care As Usual (CAU) was chosen and were used as CAU are summarized per group in Figure 1 and
administered by their own therapist. The reason we did not contained social skills training, emotion regulation training,
decide to implement only one and the same form of CAU psycho-education on ASD, family counseling, parent counfor all participants was primarily an ethical one: it would not seling and medication use. Of the 12 analyzed participants
be ethical to restrain participants from an intervention that (50%) that used medication, 6 used Methylphenidate alone, 3
would be more useful for them than the one we would have used Aripiprazole and Methylphenidate, 1 used Aripiprazole
chosen. Since we are not trying to compare COMET with a and Levothyroxine, 1 used Fluoxetine and Risperidone and 1
specific form of CAU, neither trying to reveal COMET as stand- used Dexamphetamine and Risperidone.
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Outcome Measures
Primary outcome measures

Internalizing and externalizing problems are measured using
the Child Behavior Checklist (CBCL): a 112-item parent-report
Self-esteem was measured using the Rosenberg Self-Esteem questionnaire on behavioral and emotional functioning of their
Scale (RSES) [47,48]. In this study three versions were used; for child [59,60]. The CBCL can be divided into two broadband
children between 8 and 12 the RSES-child version was adminis- scales, reflecting internalizing- and externalizing behaviors.
tered, for adolescents between 12 and 18 the RSES-adolescent Items contain a statement about which parents have to inversion and for parent-report on the child’s self-esteem the dicate to what extent it applies to their child, using a 3-point
RSES-parent version. With each questionnaire, the original Likert Scale (0 = not true all, 1 = somewhat /sometimes true,
questions were administered, only wording changed with 2 = often true). For example: “Behaves too young for his/her
informant perspective. For instance, for children items were age”. Higher scores indicate more internalizing and externalformulated as following “I am able to do things as well as most izing problems. In our sample, CBCL reports showed high
other children”, for adolescents “I am able to do things as well as internal consistency for both the internalizing and externalother adolescents” and for parents “My child is able to do things izing broadband scales, respectively ranging from Cronbach’s
as well as other children”. The RSES consists of 10 items, each α=0.88–0.90 and α=0.81–0.86 over all 3 assessments.
having a four-point Likert scale. Scores range between 10 and
40, with scores under 26 indicating a low self-esteem [49]. The Therapists and Treatment Fidelity
RSES has previously been proven sufficiently reliable and valid In total, 20 therapists participated in the study, in 3 different
[50]. It has been used in a wide range of studies concerning outpatient locations. All therapists had at least a master’s deself-esteem [51]. In our sample, RSES reports showed a high gree in psychology. The number of children that was treated
internal consistency at all three time assessments, ranging by each therapist varied from 1 to 4.
from Cronbach’s α = 0.90-0.95 for children, α = 0.84–0.93 for
To elevate treatment fidelity of COMET, several actions
adolescents and α = 0.73–0.93 for parents.
were taken: two authors (BB and MK) trained all therapist in
Self-worth was measured using the self-worth scale of the treatment protocol in a 3-hour training, in which they
the Self Perception Profile for Children (SPPC) [52,53], a self- also emphasized the need for treatment fidelity. In addition,
reported questionnaire for children aged between 8 and 12 COMET is described in a treatment manual that is distributed
years. For adolescents of 12 years and older, the self-worth over all treatment locations [32]. Finally, all treatments are
scale of the Self Perception Profile for Adolescents (SPPA) executed using the COMET workbook to follow the same
[54,55] was used. The self-worth scale of the SPPC and SPPA structure and order of assignments. To rate their treatment
contain respectively 6 and 5 items. Each item consists of two adherence, therapists were asked to fill in a registration book
statements regarding self-esteem states (e.g. “Some children that asked them to rate whether they executed all assignments
are often disappointed in themselves, but others are almost and whether homework was completed by the participant
never disappointed in themselves”). The participant has to in the workbook as it is described in the treatment manual
choose what statement is most true for him/her and to what (yes/no). Based on these registration books, percentages of
extent. Percentile scores on the subscales were calculated addressed elements of COMET and completion of homework
and computed into one new variable as to treat children and assignments were calculated.
adolescent as one group in order to use for main analysis.
Higher scores indicate higher perceived self-worth. In our Statistical Analysis
sample, internal consistency was high for both the SPPC and Attrition took place in both conditions (COMET+CAU N = 2,
the SPPA, respectively ranging from Cronbach’s α=0.83–0.94 CAU-only N = 1), due to lack of motivation (N = 2) and suicidal
and Cronbach’s α=0.74-0.90 over all 3 assessments.
ideation (N = 1). Of these 3 dropouts (11.54%), one completed
all assessments, leaving 24 participants for main analyses. ASecondary outcome measures
priori power analysis revealed that to reach a power of 0.80,
Depressive symptoms were measured using the Child Depres- a sample size of N = 68 was required. However, due too low
sion Inventory (CDI): a 27-item self-reported questionnaire participant recruitment we unfortunately were not able to
[56,57]. Each item consists of three statements regarding the do so. The results derived from this study should therefore
state of mood, with each statement reflecting another score. be interpreted with caution. All analyses in this study have
Participants have to report what statement suits them best. been conducted with SPSS version 24.0.
For example, “1) Sometimes I am sad, 2) Often I am sad or 3) I
First, we compared the groups on demographic characam always sad.” Scores range from 0 to 54, with higher scores teristics at baseline using independent samples t-tests and
indicating more depressive symptoms. The CDI has previously chi-square tests, to assure successful randomization. Then we
been proven sufficiently reliable, with Cronbach’s α ranging compared the groups on all outcome variables at baseline using
from 0.80 to 0.94 [58]. In our sample, CDI reports showed high a MANOVA, followed up by univariate tests. To test our main
internal consistency, ranging from Cronbach’s α=0.79–0.86 hypothesis, whether participants in the COMET+CAU condition
over all 3 assessments.
improved more on primary and secondary outcome variables
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than participants in the CAU-only condition, we compared the Time*Treatment interactions
first two measurements (T0 and T1) of both conditions on all When comparing the two treatments on improvements beoutcome variables using a repeated measures MANOVA. To tween pre- and posttest, results were mixed. Parent-reported
analyze our second hypothesis, whether the treatment effects self-esteem, F(1,22)=6.95, p=0.02, ηp2=0.24, and parent-reported
for participants in the COMET+CAU condition found between externalizing symptoms, F(1,22)=4.84, p=0.04, ηp2=0.18, showed
T0 en T1 remain after seven weeks at T2, a paired sample t-test greater improvement in the COMET+CAU group as compared
has been used to compare posttest to follow-up assessment. to the CAU-only group (see Figure 2). However, improvements
Assumptions for parametric tests were again checked for all were similar in both groups on self-reported self-esteem
outcome variables, and when violated, the non-parametric (p=0.18, ηp2=0.08) and self-reported depressive symptoms
alternative, Wilcoxon signed-rank test, was used.
(p=0.77, ηp2 < 0.01). And both groups showed similar lack of
improvement on feelings of self-worth (p=0.19, ηp2=0.08) and
Results
parent-reported internalizing symptoms (p=0.27, ηp2=0.06).

Sample description and baseline comparison

Participants had a mean age of 12.00 (SD=2.40) years, of which
79.17% was male, with an average FSIQ of 97.92 (SD=12.62).
Before running the main analyses, we checked whether participants differed on any demographic as well as outcome
variables at baseline. Group comparisons between conditions showed no differences, indicating that any differences
found hereafter cannot be attributed to these baseline characteristics. Based on the cut-off scores suggested by Isomaa
et al. [49], observed parent-reported self-esteem and selfreported self-esteem at baseline indicate that on average,
parents report a clinically low self-esteem (M=20.63, SD=4.27),
whereas children indicate normative self-esteem (M=28.75,
SD=6.73). Demographic and baseline descriptions are summarized in Table 2.

Treatment Fidelity for COMET

In the total group 88.97% completed all sessions of COMET.
There were no differences (p=0.78) in the average percentage of treatment fidelity of the COMET protocol, between
the COMET+CAU condition (M=88.24%, SD=7.78) and the
participants in the CAU-only condition whom later received
COMET (M=89.59%, SD=13.93). Likewise, 84.85% of the total
group completed all homework assignments. Again, no
differences (p=0.57) were found in the average percentage
of homework fidelity between the COMET+CAU condition
(M=88.43%, SD=27.00) and the participants in the CAU-only
condition whom later received COMET (M=81.82%, SD=28.75).

Figure 2. Parent reported self esteem.

7-week follow-up

Analyses of our second hypothesis, whether the effects for
participants in the COMET+CAU condition remain after seven
weeks, showed maintenance of effects on primary and secondary outcome measures. Signifying that improvements of
parent-reported self-esteem (p=0.43, d=0.20) and externalizing
symptoms (p= 0.93, r=0.02) remained stable seven weeks
after having received COMET+CAU. Self-reported depressive
Treatment Effects
symptoms even decreased further after seven weeks of havTime effects
ing received COMET+CAU, t(1,10)=3.30, p<0.01, d=0.44, but
First, the omnibus test revealed that participants in both condi- as we have no comparison to a CAU-only group at follow-up
tions showed improvements between T0 and T1 assessments, we cannot contribute this to COMET.
F(6,17)=3.05, p=0.03, ηp2=0.52. More specifically, self-reported
The improvements over time, independent of treatment
self-esteem, parent-reported self-esteem, depressive symp- allocation, found for self-worth (p=0.07, r=0.55) and internaltomatology and externalizing symptoms improved over time izing symptoms (p=0.24, d=0.37) were also maintained to T2.
regardless of condition, respectively F(1,22)=7.96, p=0.01,
ηp2=0.27, F(1,22)=8.78, p<0.01, ηp2=0.29, F(1,22)=10.08, p<0.01, Discussion
ηp2=0.31 and F(1,22)=4.84, p=0.04, ηp2=0.18. No significant This is the first study that explores treatment of low self-esteem
improvements were found for feelings of self-worth (p=0.14, in youth with ASD. In a pilot RCT we explored whether COMET
ηp2=0.10) and internalizing symptoms (p=0.48, ηp2=0.02) over adds to CAU in improvement of self-esteem and self-worth in
time (see Table 3 for descriptives of treatment effects).
youth with ASD and whether co-occurring internalizing- and
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Table 2. Sample description and group comparison at baseline.

Age in years
N boys (%)
FSIQ
SRS T-score
Medication (use)
Childs educational level
N Primary education (%)
Secondary education
N Low (%)
N Average (%)
N High (%)
N Highest (%)
Mother’s educational level
N Primary education (%)
Secondary education
N Low (%)
N Average(%)
N High(%)
N Highest (%)
Father’s educational level
N Primary education (%)
Secondary education
N Low (%)
N Average (%)
N High (%)
N Highest (%)
Omnibus test
Self-reported self-esteem
Parent-reported self-esteem
Self-worth
Depressive symptoms
Internalizing symptoms
Externalizing symptoms

Total Sample COMET+CAU CAU-only
(N = 24)
condition
condition
M/N (SD/%) (N = 11)
(N = 13)
M/N (SD/%)
M/N (SD/%)
12.00 (2.40)
12.18 (2.39)
11.84 (2.49)
19 (79.17)
8 (72.72)
11 (84.62)
97.92 (12.62) 102.82 (14.01) 93.77 (10.06)
75.29 (9.08)
74.64 (10.60)
75.85 (7.98)
12 (50.00)
5 (45.45)
7 (53.84)
13 (54.17)

5 (45.45)

8 (61.54)

0 (0,00)
10 (41.67)
1 (4.17)
0 (0,00)

0 (0,00)
5 (45.45)
1 (9.09)
0 (0,00)

0 (0,00)
5 (38.46)

3 (12.50)

1 (9.09)

2 (15.38)

3 (12.50)
8 (33.33)
9 (37.50)
1 (4.17)

2 (18.18)
5 (45.45)
3 (27.27)

1 (7.69)
3 (23.08)
6 (46.15)
1 (7.69)

5 (20.83)

3 (27.27)

2 (15.38)

8 (33.33)
8 (33.33)
3 (12.50)
0 (0,00)

3 (27.27)
3 (27.27)
2 (18.18)
0 (0,00)

5 (38.46)
5 (38.46)
1 (7.69)
0 (0,00)

28.75 (6.73)
20.63 (4.27)
36.33 (32.19)
14.46 (6.56)
24.63 (10.53)
14.63 (7.19)

30.09 (6.58)
21.36 (4.99)
43.55 (33.46)
12.82 (3.25)
23.73 (11.83)
12.64 (7.23)

27.62 (6.90)
20.00 (3.65)
30.23 (31.07)
15.85 (8.32)
25.38 (9.72)
16.31 (9.98)

Group comparison

NS
NS
NS
NS
NS
NS

0 (0,00)
NS

NS

NS
NS
NS
NS
NS
NS
NS

externalizing symptoms would decrease in accordance. Our these additional effects were mainly reported by parents (on
results showed that the combination COMET+CAU caused their child’s self-esteem and externalizing symptoms). Based
greater improvement than CAU only in parent-reported on cut-off scores of a large Finnish sample of 15-year olds, in
self-esteem and co-occurring externalizing problems with this study 75% of the participants had a clinical low self-esteem
large effect sizes. Self-reported self-esteem and depressive according to parent-reports, while only 25% self-reported a
symptoms improved equally in both groups, and self-worth clinical low self-esteem [49]. Hence, there was actually little
and parent-reported internalizing symptoms did not improve. to no room for improvement from the child’s perspective.
All improvements remained stable to follow-up 7 weeks after Still, parents do seem to remark improvements and this can
treatment, with depression improving even further.
be very valuable for both parents and child. Low self-esteem
This pilot study supports that youth with ASD can benefit and co-occurring symptoms do not only affect the child, but
from psycho-social treatment [35-37] and also shows small also parents and the family, as is seen in a lower quality of
additive effects of COMET as compared to CAU-only. However, life, higher parenting stress and more depressive symptoms
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Table 3. Group comparison of pre- to posttreatment improvements on primary and secondary outcome measures between
COMET+CAU and CAU-only.
COMET+CAU
N=11
T0
T1
M (SD)
M (SD)
Omnibus test
Self-reported self-esteem
Parent-reported self-esteem
Self-worth
Depressive symptoms
Internalizing symptoms
Externalizing symptoms

30.09 (6.58)
21.36 (4.99)
43.55 (33.46)
12.82 (3.25)
23.73 (11.83)
12.64 (7.23)

34.18 (6.79)
26.64 (6.41)
63.55 (31.79)
9.82 (5.38)
21.27 (10.89)
9.09 (3.27)

CAU-only
N=13
T0
M (SD)

Time effects
T1
M (SD)

27.62 (6.90)
20.00 (3.65)
30.23 (31.07)
15.85 (8.32)
25.38 (9.72)
16.31 (6.98)

0.03
29.00 (7.52) 0.01
20.31 (4.23) <0.01
31.46 (32.01) 0.14
12.23 (8.42) <0.01
25.92 (9.94) 0.48
16.31 (8.24) 0.04

p

ηp2

Time*Treatment
effects
p
ηp2

0.52
0.27
0.29
0.10
0.31
0.02
0.18

0.14
0.18
0.02
0.19
0.77
0.27
0.04

0.40
0.08
0.24
0.08
<0.01
0.06
0.18

Note: COMET, Competitive Memory Training; CAU, Care As Usual, ηp2 = Partial Eta Squared: 0.01 = small, 0.06 = medium,
0.14 = large.

in these parents [21-23]. So, when parents notice their child
to have a more positive self-esteem and less externalizing
symptoms the stress perceived in parenting might diminish
and parent-child interactions may improve, which in turn
can initiate positive effects on child functioning and even
self-perceived self-esteem.
Still, the informant-discrepancy found in this study is remarkable. One might argue that differences in perspectives
could be explained by the lack of ability for youth with ASD
to report on self-questionnaires, since critical self-reflection
is needed to do so. However, the self-reports did have high
internal consistency over all three assessments, indicating
that the informant-discrepancy can not be attributed to low
reliability of self-reports [14]. Yet, it might be possible that
the questionnaires used in this study are not sensitive for
youth with ASD. Knowing that some children with ASD have
difficulties with abstract reasoning and self-evaluations in
particular, the validity of the instruments can be questioned
[61-63]. Still, De Los Reyes and Kazdin [64] mention in their
work that informant discrepancies should not be only interpreted as methodological error, but rather should be used
to try to understand the nature of parent-child interactions
and how this in turn can affect child functioning and behavior.
Therefore we advise the use of both self- and parent-reported
self-esteem and co-occurring symptoms, as both perspectives
are important for assessment of treatment effects.
Another explanation, for not finding additional effects of
COMET+CAU on self-reported self-esteem and depressive
symptoms, are the characteristics of our comparison group.
Although COMET has been specially designed to tackle low
self-esteem and self-worth, CAU can be client-adjusted;
meaning that in these particular cases CAU could already be,
as much as COMET, focused on enhancing low self-esteem
and self-worth and also internalizing symptoms. When CAU
is already a suitable intervention, it is not surprising that no
additional effects could be found. Another explanation could
be the presence of a so called “waiting-list effect”: participants
in the CAU-only condition knew in advance that they would

receive COMET+CAU after 7 weeks of CAU-only. A recent
study showed that the expectancy of receiving psychotherapy
for depression in the near future already caused depressive
symptoms to decrease before therapy was induced [65]. This
could explain the improvements in self-esteem and depressive symptoms in the CAU-only group.
Based on our results, there is no reason to withhold COMET
from youth with ASD. Participants showed high treatment
fidelity and additive improvements are present in self-esteem
and co-occurring externalizing symptoms. Possibly COMET
could have an even greater effect when 1) made more client
tailored: in the same way CAU can be adjusted to the particular
needs of the client and 2) treatment is pro-longed. COMET
in its current form is a relatively short CBT of only 7 sessions.
Possibly a greater intensity of treatment (e.g. more sessions,
longer sessions or more involvement of parents) is needed
to enhance its effects in youth with ASD. It could take more
time than 7 weeks to internalize treatment and practice newly
learned skills to generalize into daily life. The improvement
of depressive symptoms during the follow-up period could
be an example thereof.
A limitation of this study, and at the same time another
explanation for the lack of additional effects of COMET in this
study, is the lack of statistical power. Despite active recruitment of participants, we did not reach the required sample
size for this study. Results should therefore be interpreted
with caution. Looking at the effect sizes in this study, it could
be speculated that additional effects of COMET might be
present but could not be revealed due to our small sample
size. Hence, it is necessary to replicate this pilot study in a
larger randomized controlled trial with a power of at least .80
with a longer follow-up period, so that existing effects can be
revealed. An other short-coming of this study was the lack of
control on the administration and stability of CAU.

Conclusion

Taken together, this was the first randomized controlled study
looking at the effectiveness of COMET when added to CAU
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for improving low self-esteem in youth with ASD. The results
of this pilot-study are hopeful, as only 7 weeks of treatment
caused significantly greater improvements in parent-reported
self-esteem and co-occurring externalizing problems in youth
with ASD. These results also support earlier found associations
between low self-esteem and externalizing problems in youth
with ASD [15] and suggest that treatment of self-esteem
might also alleviate these externalizing problems. The results
of this pilot-study do not allow us to declare COMET as being
necessary in enhancing low self-esteem in ASD, but we can
suggest that when given parallel to CAU, COMET helps to
improve self-esteem and co-occurring externalizing problems
in youth with ASD in only a short period of time.
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