
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

A Person-Centered Approach in Investigating a Mindfulness-Based Program for
Adolescents with Autism Spectrum Disorder

Ridderinkhof, A.; Elmose, M.; de Bruin, E.I.; Blom, R.; Salem-Guirgis, S.; Weiss, J.A.; van der
Meer, P.; Singh, N.N.; Bögels, S.M.
DOI
10.1007/s12671-021-01668-8
Publication date
2021
Document Version
Final published version
Published in
Mindfulness
License
CC BY

Link to publication

Citation for published version (APA):
Ridderinkhof, A., Elmose, M., de Bruin, E. I., Blom, R., Salem-Guirgis, S., Weiss, J. A., van
der Meer, P., Singh, N. N., & Bögels, S. M. (2021). A Person-Centered Approach in
Investigating a Mindfulness-Based Program for Adolescents with Autism Spectrum Disorder.
Mindfulness, 12(10), 2394-2414. https://doi.org/10.1007/s12671-021-01668-8

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:10 Mar 2023

https://doi.org/10.1007/s12671-021-01668-8
https://dare.uva.nl/personal/pure/en/publications/a-personcentered-approach-in-investigating-a-mindfulnessbased-program-for-adolescents-with-autism-spectrum-disorder(2c427af4-37a1-400d-b433-8e20c14c966f).html
https://doi.org/10.1007/s12671-021-01668-8


https://doi.org/10.1007/s12671-021-01668-8

ORIGINAL PAPER

A Person‑Centered Approach in Investigating a Mindfulness‑Based 
Program for Adolescents with Autism Spectrum Disorder

Anna Ridderinkhof1 · Mette Elmose2   · Esther I. de Bruin1,3 · René Blom4 · Sandra Salem‑Guirgis5,6 · 
Jonathan A. Weiss5 · Paulien van der Meer7 · Nirbhay N. Singh8 · Susan M. Bögels1,9

Accepted: 5 June 2021 
© The Author(s) 2021

Abstract
Objectives  Adolescents with autism often experience comorbid internalizing disorders such as anxiety disorders or depres-
sion but the available evidence-based treatments to support the mental health of adolescents with autism are limited. The 
aim of this study was to investigate if and how MYmind, a mindfulness-based program (MBP) for youth with autism, could 
benefit adolescents with comorbid internalizing disorder(s).
Methods  A person-centered approach with a multiple baseline design was used to investigate the effects of MYmind. Five 
adolescents with autism and an internalizing disorder took part in the 9-week MYmind program. The adolescents and 
their parents completed a daily questionnaire on their personal goals during a baseline phase, the intervention, a 2-month 
follow-up phase, and a 1-year follow-up phase. We analyzed the effects on their personal goals using visual inspection and 
statistical analysis for single-case designs. Also, we investigated potential processes of change by analyzing how changes 
were related over time.
Results  Findings indicated that most, but not all, adolescents benefitted from the MBP. Four out of five adolescents showed 
medium-sized improvement in some of their personal goals. However, one adolescent reported a deterioration during the 
intervention and 2-month follow-up phase. Decreased worry preceded behavioral improvements in two adolescents, whereas 
other potential mechanisms of change showed inconclusive results.
Conclusion  The findings indicated that most of the adolescents with autism and a comorbid internalizing disorder partially 
benefitted from the MBP.

Keywords  Autism · Mindfulness-based program · Single-case design · Person-centered approach · Mechanisms of change
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Autism is a neurodevelopmental disability characterized 
by difficulties in social interaction and communication, and 
restricted, repetitive patterns of behavior or interest, includ-
ing hyper- or hypo-reactivity to sensory stimuli (American 
Psychiatric Association (APA), 2013). The prevalence of 
comorbid internalizing conditions such as anxiety and mood 
disorders is high in people with autism (Ghaziuddin et al., 
2002; Leyfer et al., 2006; Simonoff et al., 2008; Van Steensel 
et al., 2013a, b). Children with autism show a strong physio-
logical reaction to stressors (Corbett et al., 2010; Spratt et al., 
2012) and experience heightened stress and difficulties deal-
ing with stress (Browning et al., 2009). Heightened stress 
responses have been associated with increased internalizing 
symptoms (e.g., Guerry & Hastings, 2011; Kuhlman et al., 
2014). Transitional phases such as adolescence are particu-
larly difficult (Schall & McDonough, 2010). Adolescents 
with autism experience more worries and stress with regard 
to leaving secondary education, as well as poorer abilities 
to deal with this stress, as compared to adolescents without 
autism (Browning et al., 2009). Nearly 40% of children with 
autism seem to have at least one comorbid anxiety disorder 
(Van Steensel et al., 2011) and around 13% have a comorbid 
mood disorder (Van Steensel et al., 2013a, b). Children with 
autism and comorbid conditions have a significantly lower 
quality of life than children with autism without clinically 
elevated comorbid symptoms (Chiang & Wineman, 2014). 
Compared to typically developing children, societal costs are 
27 times higher for children with autism and comorbid anxi-
ety disorders (Van Steensel et al., 2013a, b). Unfortunately, 
the availability of evidence-based treatments to support the 
mental health of adolescents with autism is limited (News-
chaffer et al., 2007; Schall & McDonough, 2010).

Mindfulness-based programs (MBPs) have been shown 
to decrease psychological and physiological stress in both 
healthy and clinical populations (e.g., Chiesa and Ser-
retti, 2009; Morton et al., 2020; Pascoe et al., 2017) and to 
improve the mental health and wellbeing of children and 
adolescents (Dunning et al., 2019). The effects of MBPs 
have been found to be superior to active controls (Dunning 
et al., 2019) and largely equivalent to other evidence-based 
treatments (Farb et al., 2018; Goldberg et al., 2018; Kuyken 
et al., 2015). The interest in the application of MBPs also 
includes an interest in the potential effect for children and 
adolescents with autism and their families (e.g., De Bruin 
et al., 2015; Hwang et al., 2015; Ridderinkhof et al., 2018; 
Salem-Guirgis et al., 2019; Singh et al., 2011a, b). Children 
and adolescents with autism may benefit from an MBP by 
addressing their heightened stress and comorbid internal-
izing symptoms and disorders.

Mindfulness has been defined as attention to outward and 
inward experiences in the present moment, and approaching 
these experiences with an open, curious, and accepting atti-
tude (Bishop et al., 2004). This quality is practiced in MBPs 

through meditation. Participants cultivate awareness and 
understanding of their thoughts, emotions, and bodily sen-
sations, and practice viewing these experiences with a less 
judgmental and more accepting and compassionate attitude 
(Bishop et al., 2004; Segal et al., 2012). Instead of automati-
cally reacting to and identifying with (negative) thoughts 
and emotions, participants learn to decenter. Decentering 
can be defined as the process of stepping outside their imme-
diate train of thoughts and viewing these experiences from 
a distance as passing events in a wider field of awareness. In 
this shift in perspective, participants are able to recognize 
their thoughts as mental events rather than unchangeable 
truths and cultivate an allowing and even welcoming atti-
tude (Segal et al., 2012). This decentering seems to be an 
important skill by which participants in MBPs learn to regu-
late distressing thoughts and emotions (Farb et al., 2018). 
Thus, in MBPs, self-regulatory coping strategies are learned 
(Kabat-Zinn, 1982). The cultivation of such self-regulatory 
strategies in MBPs might help adolescents with autism to 
reduce their stress and internalizing symptoms. MBPs may 
also help reduce problems with social interaction and com-
munication. MBPs cultivate awareness and understanding 
of emotional processes, which could lead to an improved 
understanding of other people’s emotions that improves chil-
dren’s social understanding and interaction. Also, increased 
present-moment awareness entails increased awareness of 
social interactions in that present moment as well; thus, 
interpersonal functioning might be improved by training 
mindfulness (Block-Lerner et al., 2007). These qualities 
make MBPs a potentially relevant treatment approach for 
children and adolescents with autism. However, the current 
evidence for the effect of MBPs for the autism population 
is still very limited compared to the more general evidence 
for MBPs.

The effects of an MBP on comorbid internalizing symp-
toms in autism have been investigated in studies of adults, 
consistently showing a significant decrease in depression, 
anxiety, and rumination (Kiep et  al., 2015; Spek et  al., 
2013). Internalizing symptoms have also been investigated 
in studies of children and adolescents. In a pilot study of a 
9-week MBP for 23 adolescents with autism and their par-
ents, a reduction in adolescents’ rumination and an increase 
in adolescents’ quality of life were found up to 2 months 
after the MBP, although worry did not decrease (De Bruin 
et al., 2015). Another pilot study, investigating the effects 
of an MBP for six mothers of children with autism who in 
turn trained their children, found reductions in children’s 
anxiety and thought problems (Hwang et  al., 2015). A 
repeated measures study of a 9-week MBP for 45 children 
with autism and their parents found a reduction in children’s 
internalizing symptoms and rumination up to 1 year after the 
MBP, and a reduction in stress 2 months after the MBP (Rid-
derinkhof et al., 2018). Finally, another repeated measures 
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study of a 9-week MBP, which included a baseline period, 
for 23 adolescents found no significant change in internal-
izing symptoms, but a significant improvement in rumina-
tion, and aspects of emotion regulation (Salem-Guirgis et al., 
2019).

The aforementioned studies all used a group format and 
combined an MBP for children with a mindful parenting 
program. Considering that the effects of a mindful parent-
ing program alone could result in reduced internalizing and 
behavioral problems of the children (Hwang et al., 2015; 
Meppelink et al., 2016; Neece, 2014), it is yet unknown 
whether the reported benefits for children could be attributed 
to training the children, the parents, or both.

Research on MBPs for adolescents with autism is in its 
beginning stages and a study using a single-case experi-
mental design could add to the evidence base. Single-case 
designs enable the researcher to study context-dependent 
knowledge that is lost if information is averaged in group 
designs. Context-dependent knowledge and experience are 
necessary to develop expertise in a field (Flyvbjerg, 2006). 
This knowledge provides information for future controlled 
studies such as RCTs (Borckardt et al., 2008; Drotar, 2009) 
and could help bridge the gap between clinical practice 
and science. Single-case designs also enable investigation 
of smaller populations for which large-group designs are 
less feasible. In addition, it allows researchers to individual-
ize the outcomes on which treatment effects are evaluated, 
which is especially important in the autism population as 
their concerns are heterogeneous. Finally, by investigating 
the day-to-day differences in symptoms, the single-case 
design could provide understanding of how change unfolds 
over time during an MBP for adolescents with autism in a 
way that pre-post-follow-up group designs cannot (Borckardt 
et al., 2008).

In the current study, we used a multiple baseline design 
with five adolescents to investigate an MBP for adolescents 
with autism and comorbid internalizing disorders. The MBP 
was MYmind, a 9-week MBP for children and adolescents 
with autism and their parents (De Bruin et al., 2015), in indi-
vidual sessions and without the parallel sessions of mindful 
parenting training. The format with individual sessions was 
chosen as it was expected that group sessions could hinder 
participation for some individuals with a high level of inter-
nalizing difficulties. We used a person-centered approach 
in which effects on the adolescents’ personal mental health 
goals were viewed as the primary objective. We hypoth-
esized that these personal goals would be improved by the 
MYmind program. As a secondary objective, we inves-
tigated how improvements in these personal goals were 
related over time with hypothesized process of change vari-
ables, including time spent on mindfulness practice, present-
moment attention, friendliness for self and others, worry, 
rumination, stress, and sleep.

Method

Participants

Participants were recruited at five different sites: three 
child mental health care centers in the Netherlands, 
namely UvA minds, Karakter, and De Bascule, the Insti-
tute of Psychology at the University of Southern Denmark 
in Denmark, and the Department of Psychology at the 
York University in Canada. Inclusion criteria were (1) an 
age of 14–21 years; (2) a DSM diagnosis of autism, fur-
ther substantiated by the Autism Diagnostic Observation 
Schedule (ADOS; Lord et al., 2000, 2012); (3) clinically 
elevated internalizing symptoms as verified by meeting 
the criteria for at least one internalizing diagnosis on a 
semi-structured diagnostic interview (Anxiety Disorders 
Interview Schedule for children [ADIS-C/P], Silverman 
& Albano, 1996; Structured Clinical Interview for DSM-5 
Disorders for Children [SCID-Junior], Braet et al., 2016), 
and at least a borderline clinical score on the broadband 
scale internalizing problems of the Child Behavior Check-
list (CBCL) and Youth Self Report (YSR; Achenbach & 
Rescorla, 2001); and (4) an IQ of 80 or higher as indicated 
by at least two subtests of a Wechsler Scale of Intelli-
gence, namely Matrix reasoning and Vocabulary, or Block 
design and Vocabulary (e.g., Wechsler, 2011). Exclusion 
criteria were (1) inadequate mastery of the language of 
the intervention; (2) diagnosed with oppositional defiant 
disorder (ODD) or conduct disorder (CD); (3) presence of 
current suicidal risk according to the clinician; (4) diag-
nosed with current non-treated psychotic disorder or post-
traumatic stress disorder (PTSD); (5) receiving another 
ongoing psychological intervention (apart from “stable” 
medication); and (6) living away from family home. The 
families decided themselves who would be the participat-
ing parent. Written informed consent was obtained from 
all participants.

Five adolescents with autism, all with internalizing 
concerns, participated. Names are pseudonyms. Mark, a 
15-year-old boy with autism, met the classification criteria 
for autism spectrum on the ADOS, and for generalized 
anxiety disorder, illness anxiety disorder, and depressive 
disorder on the SCID-junior. Previously, he received social 
skills and group counseling support. He lived at home with 
his parents and attended high school. His mother com-
pleted the parent-reports and participated in one mindful-
ness session. Mark’s personal goals were to decrease his 
negative thoughts and to increase his positive thoughts.

Thomas, a 17-year-old boy with autism, met the clas-
sification criteria for autism spectrum on the ADOS, and 
for generalized anxiety disorder, social anxiety disorder, 
and persistent depressive disorder on the ADIS. He was 
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taking aripiprazole and fluoxetine for his depression. Pre-
viously, he underwent eye-movement desensitization and 
reprocessing therapy (EMDR), cognitive behavior ther-
apy (CBT), and psychomotor therapy. He lived at home 
with his parents, dropped out of special education at high 
school, and went to a work-experience facility. His father 
participated in the parent-reports and one mindfulness ses-
sion. Thomas’ personal goals were to increase his focus at 
work, to become aware when he was thinking negatively, 
and to decrease being seized by negative thinking.

David, a 19-year-old boy with autism, scored two points 
below the cutoff for autism spectrum on the ADOS, and 
met the classification criteria for generalized anxiety dis-
order and social anxiety disorder on the ADIS. Previously, 
he received CBT. He lived at home with his mother and 
attended an autism class in high school. Based on current 
and prior challenges David’s mother was compensated eco-
nomically enabling her to support David’s school attendance 
and general everyday functioning. His mother participated 
in the parent-reports and one mindfulness session. David’s 
personal goals were to decrease feeling anxious and to feel 
more relaxed in his body.

Steven, a 14-year-old boy with autism, met the classifi-
cation criteria for autism spectrum on the ADOS, and for 
social anxiety disorder on the ADIS. He had not received 
any treatment before taking part in the MYmind program. 
He lived at home with his parents and attended middle 
school. His father participated in the parent-reports and 
one mindfulness session. Steven’s personal goals were to 
increase feeling confident and to decrease feeling worried.

Linda, an 18-year-old girl with autism, met the classifi-
cation criteria for autism spectrum on the ADOS, and for 
generalized anxiety disorder, specific phobia, and depressive 
disorder in remission on the ADIS. She was taking citalo-
pram for her depressive symptoms. Previously, she received 
social skills training, inpatient mental health care, family 
therapy, psychotherapy, and other antidepressant medication. 
She lived with her parents, attended vocational education, 
and did volunteer work. Her father participated in the parent-
reports and one mindfulness session. Linda’s personal goals 

were to fall asleep more easily, to be less irritated by sounds, 
and to be less irritated by her mother.

Procedure

A multiple baseline design (Barlow et al., 2009) across 
participants was used, consisting of four phases: baseline, 
intervention, 2-month follow-up, and 1-year follow-up. A 
pre-intervention appointment took place with the adolescent, 
one parent, the mindfulness trainer, and the research assis-
tant at each location. During this appointment, the interven-
tion and the study procedures were explained, and relevant 
background information was obtained. Also, the adoles-
cent’s personal goals for the intervention were discussed. 
The adolescents and parents who agreed to participate in the 
study were asked to complete a daily questionnaire during 
the baseline, intervention, 2-month follow-up, and 1-year 
follow-up phases via the online application Qualtrics. The 
research assistant monitored the questionnaires and if neces-
sary reminded participants about the daily questionnaire by 
a phone call or sending a text, to help increase compliance.

The length of the baseline varied irregularly among 
the participants in accordance with the multiple baseline 
design (Barlow et al., 2009). Baseline length, intended to 
be of a minimum of 7 days and a maximum of 28 days, was 
assigned to the participants in the order of inclusion. Due 
to practicalities the length of the baseline varied between 
5 and 79 days (Table 1). The intervention phase lasted 
as long as it took to complete the nine sessions of the 
MYmind program. This varied among participants because 
of personal circumstances such as holidays or illness in 
between. The 2-month follow-up phase lasted 9 weeks 
and was conducted between the final intervention session 
and the booster session. The 1-year follow-up phase lasted 
2 weeks and was conducted 1 year after the final inter-
vention session. Ethical approval was received for each 
country. In the Netherlands, the Medical Ethics Committee 
of the Amsterdam Medical Center approved the study. In 
Canada, the Human Participants Ethics Review Sub-Com-
mittee of York University approved the study. In Denmark, 

Table 1   Participant characteristics and descriptives of the time-series

Note. TIQ, total intelligence quotient estimate; CBCL INT, Child Behavior Checklist Internalizing Scale T-score at baseline; YSR INT, Youth 
Self Report Internalizing Scale T-score at baseline; f-u, follow-up. % missing is based on the number of days missing a report relative to the total 
number of days for all phases

Client TIQ CBCL INT YSR INT Baseline
# days

Intervention
# days

2-month f-u
# days

1-year f-u
# days

% missing
self-report

% missing
parent-report

Mark 100 70 69 5 64 58 14 19.1 24.1
Thomas 109 76 67 7 67 66 14 45.5 36.4
David 112 83 79 11 94 67 14 3.2 2.2
Steven 113 66 67 18 58 48 14 15.9 2.9
Linda 119 74 61 79 41 62 14 25.0 25.0
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the Regional Committees on Health Research Ethics for 
Southern Denmark approved the study.

Intervention  The MYmind program is a manual based 
MBP including nine weekly sessions of 1.5 h and an addi-
tional booster session 9 weeks later (De Bruin et al., 2015; 
Ridderinkhof et al., 2018) with group-based sessions for 
youth and parallel mindful parenting sessions for parents. 
In the present study, the MYmind protocol was presented 
to adolescents individually and parents did not participate. 
Each session included psychoeducation about the session 
theme, mindfulness meditation practices, informal practices 
to apply during daily living, inquiry about practices, and 
discussions about home practices. The nine session themes 
were as follows: (1) what is attention?, (2) attention for the 
body, (3) attention for the breath, (4) attention for stress, 
(5) attention for emotions, (6) attention for external distrac-
tors such as sounds, (7) attention for internal distractors 
such as thoughts and feelings of self and others, (8) atten-
tion for changes, and (9) attention for mindfulness after the 
training. Mindfulness practices included breathing medita-
tion, 3-min breathing space, body scan meditation, seeing 
meditation, hearing meditation, thought meditation, walk-
ing meditation, yoga, and informal mindfulness exercises 
(Kabat-Zinn, 1982; Segal et al., 2012). The mindfulness 
practices were theorized to enable the adolescents to cul-
tivate focused attention, awareness of inward and outward 
experiences, self-control, and an accepting stance toward 
experiences. The program was tailored to the specific needs 
of youth with autism, such as the session on dealing with 
unexpected changes, a more explicit structure, less verbal 
guidance during the meditations, a more structured inquiry 
with closed questions, and more explanation on the goal 
and purpose of meditation practices (see De Bruin et al., 
2015 and Ridderinkhof et al., 2018 for more details on the 
MYmind program).

The parent that completed the assessments also received 
one session of mindfulness training of 1.5 h at the beginning 
of the intervention phase so that they were aware of the con-
tent of the intervention their adolescent were to receive. This 
session included explanation about the MYmind program, 
psychoeducation on mindfulness and autism, a discussion on 
how they could support their child with the home practices 
without being obtrusive, and several mindfulness practices 
such as the breathing meditation. In addition, the ninth ses-
sion of the adolescent program and the booster session was 
extended by 30 min in which the parent joined in an evalu-
ation of the intervention and discussion on how to proceed 
with mindfulness practices in the upcoming period in which 
no weekly session took place. During the booster session, a 
report of the outcomes of the daily questionnaire was also 
discussed with the adolescents and their parents.

The five instructors were therapists experienced in 
working with adolescents with autism and were trained in 
MYmind for youth with ADHD/autism and their parents. 
They had all instructed at least one MYmind training for 
youth with autism before this study. They also had a personal 
practice of mindfulness meditation. The research assistant 
at each location was present during the sessions and took 
part in all practices and inquiries as a participant-observer, 
to function as a role model and to enhance the discussion 
during inquiry.

Materials  The daily questionnaire included items on the 
adolescents’ personal goals and on potential process of 
change variables. The personal goals were designed in col-
laboration with the adolescents and the parent and reviewed 
with two members of the research team (AR and EdB). For 
each participant, two or three personal goals of high priority 
that were related to their distress and internalizing symptoms 
were recorded using The Goal Attainment Scale (GAS; Car-
dillo & Choate, 1994). One goal was positively worded (e.g., 
“I want to feel more bodily relaxed”) and one was negatively 
worded (e.g., “I want to have fewer negative thoughts”). For 
each personal goal, a daily assessable item was formulated 
on the internal state and on its reflection in the adolescent’s 
behavior as described by the adolescent and parent, such as 
“Today, I had negative thoughts” and “Today, I withdrew 
from activities.” Attention was paid throughout the process 
to use the phrasing of the adolescents.

The potential process of change variables included items 
on mindfulness practice time in minutes, present-moment 
attention, being friendly for self, being friendly for others, 
worry, rumination, stress, and sleep. Present-moment atten-
tion represents an aspect of mindfulness, and friendliness 
for self and others represents aspects of self-compassion, 
which were noted as mechanisms of change of MBPs in 
other populations (Kuyken et al., 2010). Worry, rumina-
tion, stress, and sleep problems were selected as internal-
izing symptoms of adolescents with autism which could 
hamper their daily functioning and seem to be decreased 
by MBPs (Chiesa & Serretti, 2009; Winbush et al., 2007). 
The rumination item was for example formulated as “Today, 
I thought again and again about my feelings and/or prob-
lems,” and the stress item was formulated as “Today, I felt 
stressed.” Parents’ daily questionnaire included the items on 
their child’s behavioral reflection of the personal goals, and 
items on their child’s present-moment attention, stress, being 
friendly for self, and being friendly for others. For example, 
“Today, my child made decisions immediately” and “Today, 
my child was present in the common rooms when at home.” 
All items were rated on a 7-point scale ranging from 1 (not 
at all) to 7 (all the time).
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Data Analyses

Data from the daily questionnaire were inspected visually 
(Lane & Gast, 2014) using means, standard deviations, 
ranges of the variables for each phase, and the graphs. We 
interpreted changes as a decrease or increase if the difference 
in means between phases or the graph showed a downward 
or upward trend. In addition, we used Simulation Modeling 
Analysis (SMA; Borckardt et al., 2008) with 5000 simula-
tions to statistically analyze the data for each individual. 
SMA is a bootstrapping methodology that accounts for 
autocorrelation and can handle short baseline phases. We 
conducted a level change and a slope change analysis. The 
level change analysis tested whether the mean level of one 
phase differed from the mean level of the adjacent phase. 
Pearson’s r correlation coefficients were produced as indi-
cators of effect size. For interpreting the magnitude of the 
effect size, we followed the suggestions of Cohen (1992) that 
the effect size be considered small, medium, and large, when 
Pearson’s r varies around 0.1, 0.3 and 0.5 respectively. The 
slope change analysis tested the relation of the observed data 
with an a priori defined slope model. We hypothesized the 
slope to be stable during the baseline phase and to increase 
(or decrease for negatively formulated items) during the 
intervention phase (slope vector 2 in SMA), to further 
increase (or decrease) during the 2-month follow-up phase 
(slope vector 4 in SMA), and to be stable during the 1-year 
follow-up phase (slope vector 3 in SMA). Pearson’s r corre-
lation indicated the degree of concordance with the a priori 
defined slope vector. Both level change and slope change 
were analyzed on the same data, and therefore, a Bonferroni 
adjustment of the alpha level was made (α = 0.05/2 = 0.025; 
Cabin & Mitchell, 2000).

Furthermore, we investigated the relation between the 
personal goals and the self-reported process of change vari-
ables over time using cross-lagged correlations. With cross-
lagged correlations, the data were analyzed pairwise to test 
whether one variable led or lagged the other. We tested − 5 
to + 5 adjacent lags and corrected the alpha level for the 
number of lags (Borckardt et al., 2008). These analyses 
were only conducted for the process of change variables that 
improved during the intervention phase with p < 0.05, and 
for the personal goals that improved significantly during the 
intervention or 2-month follow-up phase.

SMA and cross-correlations cannot handle missing 
data, but missing data are inevitable when participants are 
asked to report daily. Therefore, missing data were imputed 
using the expectation maximization procedure (Dempster 
et al., 1977), which seems acceptable for time-series when 
autocorrelation is below 0.80 (Smith et al., 2012). Little’s 
(1988) MCAR test was conducted to test whether the data 
were missing completely at random for each adolescent 
separately using both the self-reported and parent-reported 

daily data of all phases. These tests were nonsignificant for 
Mark, Thomas, David, and Linda (p = 0.220–0.624), thus 
missing data were then imputed. For Steven’s data, this test 
was significant if all daily data were used (p < 0.000). This 
is probably due to the fact that if 1 day was missed, all items 
on that day were missed. We re-analyzed the data with the 
variables we used for the SMA analyses for this case, namely 
the personal goal items and the stress items. Little’s MCAR 
test was nonsignificant (p = 0.171); thus, missing data on 
these variables were then imputed.

Results

Results of the personal goals and the change analyses are 
presented and discussed for each adolescent. All means and 
standard deviations of the daily items for each adolescent 
per phase can be seen in Table 2.

Mark

For Mark’s goal 1, negative thinking, visual inspection 
(Fig. 1) combined with SMA (Table 3) showed a medium-
sized statistically significant decrease during the interven-
tion phase as compared to the baseline phase, continuing 
further during the 2-month follow-up, and during the 1-year 
follow-up. The reflecting behavior, withdrawing to his 
room, decreased statistically significant with a large and a 
medium effect size according to self-report, but not accord-
ing to parent-report (Table 3). For Mark’s goal 2, positive 
thinking, visual inspection combined with SMA showed a 
nonsignificant decrease during the intervention as compared 
to the baseline but a statistically significant increase during 
the 2-month follow-up and during the 1-year follow-up of 
a medium and large effect size respectively (Table 2). The 
reflecting behavior, being open, increased statistically signif-
icant with a medium effect size according to self-report, but 
not according to parent-report (Table 3). Thus, the goals to 
decrease negative thinking and to increase positive thinking 
improved according to Mark, but not according to his parent.

The process of change variables that improved during 
the intervention as compared to the baseline were worry, 
stress, friendly for self, and friendly for others (p < 0.043). 
The cross-lagged correlations (Table 4) indicated that dur-
ing the intervention decreased worry preceded decreased 
withdrawn behavior (Fig. 2). Also, decreased stress pre-
ceded increased open behavior. Increased being friendly for 
self followed decreased negative thoughts and withdrawn 
behavior, and also preceded decreased withdrawn behavior 
during the intervention. Increased being friendly for others 
preceded decreased withdrawn behavior during the interven-
tion but followed this decrease during the 2-month follow-up 
(Table 5). This indicated that decreased worry and stress 
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preceded the behavioral improvements in Mark’s personal 
goals, whereas increased being friendly both preceded and 
followed the improvements in his personal goals.

Thomas

For Thomas’ goal 1, focus at work, visual inspection indi-
cated that this, opposite to expectation, decreased during 
the intervention phase compared to the baseline, further 
decreased during the 2-month follow-up, but increased dur-
ing the 1-year follow-up. These changes were not statisti-
cally significant (Table 3). The reflecting behavior, speaking 
positively about work, only significantly improved with a 
medium effect size from the 2-month to the 1-year follow-up 
according to self-report, but not according to parent-report 
(Table 3). For goal 2, awareness of negative thinking, a 
similar pattern was seen with no significant level or slope 
changes (Table 3). No behavioral reflection was formulated 
for this goal. Visual inspection indicated that being seized 
by negative thinking, goal 3, remained at the same level 
during the baseline and the intervention, decreased dur-
ing the 2-month follow-up, and remained stable during the 
1-year follow-up (Fig. 1). The decrease during the 2-month 
follow-up as compared to the intervention phase was statis-
tically significant and medium sized (Table 3). The reflect-
ing behavior, withdrawing from activities, did not change 
according to self-report but decreased significantly with a 
medium effect size according to parent-report. Thus, the 
goal to be less seized by negative thinking seemed improved 
during the 2-month follow-up according to Thomas and his 
parent. The other two goals did not show improvement. No 
process of change variables significantly improved during 
the intervention phase for Thomas (Table 3). Therefore, no 
cross-lagged correlation analyses were conducted.

David

Visual inspection indicated that David’s goal 1, feeling 
anxious, decreased during the intervention as compared 
to the baseline, further decreased during the 2-month 
follow-up and during the 1-year follow-up. This down-
ward trend was not statistically significant (Table 3). The 
reflecting anxious behavior, including withdrawing and 
isolating himself, significantly decreased with a medium 
effect size according to parent-report, but not according 
to self-report (Table 3). Visual inspection indicated that 
David’s goal 2, feeling bodily relaxed, increased during 
the intervention as compared to the baseline, increased 
during the 2-month follow-up, and stabilized during the 
1-year follow-up. Only the slope change from 2-month to 
1-year follow-up was statistically significant. The reflect-
ing behavior, being present in the common rooms when 
at home, significantly increased with a medium effect size Ta
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according to parent-report, but not according to self-report 
(Table 3). Thus, the goal to feel less anxious improved, 
but only statistically significant according to parent-report, 
and the goal to feel more bodily relaxed improved accord-
ing to David and his parent.

The process of change variables mindfulness practice 
time, present-moment attention, worry, and friendly for 
self improved during the intervention as compared to the 
baseline (p < 0.045). The cross-lagged correlations (Table 5) 
indicated that increased mindfulness practice time preceded 

1
2
3
4
5
6
7

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171 181 191

# days →

Linda

1
2
3
4
5
6
7

1 11 21 31 41 51 61 71 81 91 101 111 121 131

Steven

1
2
3
4
5
6
7

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171 181

David

1
2
3
4
5
6
7

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151

Thomas

1
2
3
4
5
6
7

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141

Mark
Baseline Interven�on 2-month follow-up 1-year 

follow-up

Fig. 1   Ratings of one personal goal for each client during baseline, 
intervention, 2-month follow-up, and 1-year follow-up. The nega-
tively formulated goals are presented, so a decline represents an 

improvement. Mark: negative thoughts; Thomas: seized by negative 
thinking; David: feeling anxious; Steven: feeling worried; Linda: irri-
tated by sounds
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Table 3   Simulation modeling 
analysis results on the personal 
goal items

Baseline to inter-
vention

Intervention to 
2-month follow-
up

2-month to 
1-year follow-up

Level Slope Level Slope Level Slope

Mark
  Negative thoughts  − 0.20  − 0.34*  − 0.41*  − 0.44*  − 0.62*  − 0.36*
  Withdrawn to room  − 0.20  − 0.53*  − 0.25  − 0.38*  − 0.23  − 0.10
  Withdrawn to room parent-report 0.16 0.12  − 0.01 0.02 0.39* 0.29
  Positive thoughts  − 0.04 0.17 0.28* 0.30* 0.56* 0.32*
  Open behavior 0.00 0.26 0.21 0.27* 0.41* 0.22
  Open behavior parent-report  − 0.04 0.13 0.10 0.15  − 0.29*  − 0.10
  Practice time in min 0.25  − 0.30*  − 0.16
  Present-moment attention  − 0.04  − 0.08
  Worry  − 0.59*  − 0.60*
  Rumination 0.45* 0.21
  Stress  − 0.22  − 0.40^
  Friendly for self 0.66* 0.53*
  Friendly for others 0.58* 0.45^

Sleep 0.04  − 0.02
Thomas

  Focusing on work  − 0.14  − 0.09  − 0.02  − 0.04 0.18 0.06
  Speaking positively about work  − 0.13  − 0.12 0.08 0.03 0.27* 0.09
  Speaking positively about work parent-report  − 0.17  − 0.04 0.16 0.20 0.03 0.16
  Awareness of negative thinking  − 0.09 0.02  − 0.03 0.01 0.19 0.16
  Seized by negative thinking 0.01 0.01  − 0.27*  − 0.25 0.07  − 0.03
  Withdrawn from activities  − 0.19  − 0.09  − 0.15  − 0.16 0.15 0.01
  Withdrawn from activities parent-report  − 0.12  − 0.14  − 0.26*  − 0.28* 0.05  − 0.07
  Practice time in min 0.11  − 0.22*  − 0.06
  Present-moment attention  − 0.13  − 0.11
  Worry 0.00  − 0.07
  Rumination  − 0.03  − 0.05
  Stress  − 0.02 0.06
  Friendly for self  − 0.11 0.12
  Friendly for others  − 0.21  − 0.23
  Sleep  − 0.19  − 0.15

David
  Feeling anxious  − 0.12  − 0.19  − 0.12  − 0.21  − 0.12  − 0.29
  Anxious behavior  − 0.05  − 0.09 0.01  − 0.05 0.30 0.04
  Anxious behavior, parent-report  − 0.41*  − 0.42* 0.11  − 0.06  − 0.06  − 0.25
  Bodily relaxed 0.05 0.20 0.01 0.18 0.10 0.44*
  Present in common rooms 0.18  − 0.01  − 0.23  − 0.19 0.01 0.23
  Present in common rooms, parent-report 0.16 0.31* 0.16 0.33* 0.33 0.52*
  Practice time in min 0.54*  − 0.56*  − 0.50*
  Present-moment attention 0.27^ 0.19
  Worry  − 0.10  − 0.29^
  Rumination  − 0.26  − 0.25
  Stress  − 0.09  − 0.18
  Friendly for self 0.27* 0.25*
  Friendly for others 0.19 0.01
  Sleep  − 0.02 0.07

Steven
  Feeling confident  − 0.49*  − 0.54*  − 0.01  − 0.10 0.27 0.28
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increased parent-reported presence in the common rooms 
during the 2-month follow-up. Also, decreased worry pre-
ceded decreased parent-reported anxious behavior and 
increased parent-reported presence in the common rooms 
during the intervention and the 2-month follow-up. In 
addition, during the 2-month follow-up, increased present-
moment attention preceded decreased parent-reported 
anxious behavior. Increased parent-reported presence in 
the common rooms both preceded and followed increased 
present-moment attention during the 2-month follow-up 
(Fig. 3). This indicated that increased practice time and 
present-moment attention and decreased worry preceded the 
parent-reported behavioral improvements of David.

Steven

Visual inspection indicated that Steven’s goal 1, feeling con-
fident, opposite to expectation, decreased during the interven-
tion phase as compared to the baseline, remained on this lower 
level during the 2-month follow-up, and slightly increased 

during the 1-year follow-up. This decrease in feeling confident 
was statistically significant with a large effect size, and the 
increase during the 1-year follow-up was not (Table 2). Oppo-
site to expectation, the reflecting behavior, making decisions 
immediately, significantly decreased during the intervention as 
compared to the baseline with a medium and large effect size 
according to self-report. However, it significantly increased 
during the 1-year follow-up as compared to the 2-month fol-
low-up with a medium effect size according to self-report and 
with a large effect size according to parent-report (Table 3). 
Visual inspection indicated that Steven’s goal 2, feeling wor-
ried, also opposite to expectation, increased during the inter-
vention phase compared to the baseline, and increased during 
the 2-month follow-up, but decreased during the 1-year follow-
up compared to the 2-month follow-up. Both the increase and 
decrease in worry were statistically significant with large effect 
sizes (Table 3). The reflecting behavior, repetitive nervous 
actions, significantly increased during the 2-month follow-up 
compared to the intervention according to self-report with a 
large effect size, but significantly decreased with a large effect 

Table 3   (continued) Baseline to inter-
vention

Intervention to 
2-month follow-
up

2-month to 
1-year follow-up

Level Slope Level Slope Level Slope

  Immediate decision making  − 0.40*  − 0.62* 0.04  − 0.10 0.32* 0.38*
  Immediate decision making parent-report 0.07 0.06  − 0.09 0.02 0.54* 0.24
  Feeling worried 0.68* 0.75* 0.32 0.51*  − 0.79*  − 0.49
  Repetitive nervous actions 0.12 0.34 0.57* 0.62*  − 0.45*  − 0.20
  Repetitive nervous actions parent-report 0.25 0.31  − 0.09 0.02  − 0.51*  − 0.21
  Practice time in min 0.46* 0.01 0.41*

Linda
  Easy sleep onset  − 0.17  − 0.08 0.04 0.17  − 0.13 0.13
  Being irritated by sounds  − 0.05  − 0.11 0.05  − 0.06  − 0.19  − 0.22
  Reacting irritated to sounds  − 0.07  − 0.11  − 0.09  − 0.25*  − 0.21  − 0.36*
  Reacting irritated to sounds parent-report 0.10 0.08 0.01  − 0.04  − 0.04  − 0.09
  Being irritated by mother 0.01 0.05 0.12 0.18  − 0.15 0.00
  Reacting irritated to mother  − 0.07  − 0.06 0.19 0.18 0.04 0.06
  Reacting irritated to mother parent-report 0.19 0.20 0.09 0.16  − 0.05 0.06
  Practice time in min 0.80* − 0.49*  − 0.44*
  Present-moment attention  − 0.15  − 0.10
  Worry  − 0.05  − 0.14
  Rumination 0.09 0.01
  Stress  − 0.04  − 0.15
  Friendly for self 0.05 0.08
  Friendly for others  − 0.25^  − 0.14
  Sleep  − 0.16  − 0.09

Note. Results are presented as Pearson’s r correlation coefficients. Level change reflects the change in mean 
level between the phases. Slope change reflects the correlation with an a priori specified slope vector. For 
baseline to intervention, this was stable to increasing. For intervention to 2-month follow-up, this was 
increasing to increasing. For 2-month follow-up to 1-year follow-up, this was increasing to stable
^p < 0.05; *p < 0.025
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size from the 2-month follow-up into the 1-year follow-up 
according to self- and parent-report. Thus, the goals to feel 
more confident and less worried deteriorated during the inter-
vention and the 2-month follow-up but improved during the 
1-year follow-up. These improvements during the 1-year fol-
low-up were above baseline levels according to parent-report, 
but not according to self-report. As Steven’s personal goals did 
not improve during the intervention or the 2-month follow-up, 
no cross-lagged correlation analyses were conducted.

Linda

Visual inspection indicated that Linda’s goal 1, easy 
sleep onset, fluctuated during and between all phases. It 
decreased during the intervention as compared to the base-
line, increased during the 2-month follow-up, and decreased 
again during the 1-year follow-up. These changes were not 
statistically significant (Table 3). For this goal, no behavioral 
reflection was formulated. For Linda’s goal 2, being irritated 
by sounds, visual inspection indicated fluctuation during 
all phases, decrease during the intervention as compared 
to the baseline, and further decrease during the 2-month 
and 1-year follow-up. The decrease was not statistically sig-
nificant (Table 2). The reflecting behavior, reacting irritated 
to sounds, significantly decreased according to self-report 
with a medium effect size, but not according to parent-report 
(Table 3). Visual inspection indicated that Linda being irri-
tated by her mother, goal 3, also fluctuated during all phases, 
and slightly decreased during the intervention as compared 
to the baseline, increased during the 2-month follow-up as 
compared to the intervention, and decreased again during the 
1-year follow-up. These changes were not statistically sig-
nificant (Table 3). The reflecting behavior, reacting irritated 
to her mother, did not change according to both self- and 
parent-report (Table 3). Thus, the goal to be less irritated 
by sounds improved during the 2-month follow-up accord-
ing to Linda’s report of her behavior, but the goals to fall 
asleep more easily and to be less irritated by her mother did 
not improve.

The process of change variable mindfulness practice 
time improved during the intervention phase as compared 
to the baseline (p < 0.001). The cross-lagged correlations 
indicated no relation between mindfulness practice time and 
self-reported irritated reaction to sounds during the interven-
tion and the 2-month follow-up.

Discussion

In this study, we used a person-centered approach to 
investigate the effects of the MYmind program for ado-
lescents with autism and a comorbid internalizing disor-
der. The results showed variation across the five cases. Ta
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Mark reported improvement in both his personal goals, 
but this was not confirmed by his parent’s reports. As 
reported by themselves or by their parent, Thomas and 
Linda improved on one out of three of their personal goals 
and David improved on both his goals but only during one 
of the three time periods. Steven reported deterioration on 
his personal goals, namely increased worried feeling and 
decreased feelings of confidence, during the intervention 
and 2-month follow-up. However, his goals did not dete-
riorate according to his parent and had improved at the 
1-year follow-up. We also investigated how improvements 
on adolescents’ personal goals related to process of change 
variables over time for Mark, David, and Linda. Results 
indicated that decreased worry preceded behavioral 
improvements in personal goals for both Mark and David. 
Improvement in personal goals was linked to decreased 
stress and increased being friendly for Mark only, and to 
increased mindfulness practice time and increased present-
moment attention for David only. David being friendly 
for self, and Linda’s mindfulness practice time, was also 
investigated but no significant relation was found to per-
sonal goals. Process of change was not investigated for 
Thomas and Steve as no significant change was found for 
the change variables during the intervention period.

The findings of this study indicated that participating in 
the MYmind program coincided with a significant reduc-
tion in one or more of the identified internalizing problems 
for the adolescents, such as decreased negative thinking 
and withdrawal from activities. This extends the literature 
on MBPs for children and adolescents with autism show-
ing decreased rumination, stress, and internalizing symp-
toms, as well as decreased social responsivity symptoms, 
externalizing symptoms, and attention problems (De Bruin 
et al., 2015; Hwang et al., 2015; Ridderinkhof et al., 2018; 

Salem-Guirgis et al., 2019) and increased self-management 
of physical aggression (Singh et al., 2011a, b).

Although most adolescents showed improvement in part 
of their personal goals, Steven reported a deterioration in 
his personal goals during the MYmind intervention and 
Thomas, David, and Linda only partly improved on their 
personal goals (e.g., one goal, or one time period only) while 
putting considerable effort into following the program. This 
to some degree contrasts with the more positive improve-
ment reported for MBPs in RCTs (Dunning et al., 2019; 
Goldberg et al., 2018). However, RCTs on MBPs may overly 
report positive results, which may result in overestimating 
the effects of MBPs in practice (Coronado-Montoya et al., 
2016). Scholars call for monitoring and reporting possible 
negative effects of MBPs in study trials, in order to decrease 
exaggerations of the benefits and safety of MBPs (Van Dam 
et al., 2018; Wong et al., 2018). Negative effects of MBPs 
as well as of all kinds of psychosocial treatments are unfor-
tunately an understudied phenomenon (e.g., Rozental et al., 
2018; Van Dam et al., 2018) and only 25% of study trials 
investigating MBPs actively assesses adverse effects (Van 
Dam et al., 2018). Still, adverse effects in relation to medi-
tation, such as symptoms of psychosis, depersonalization, 
anxiety, and panic, have been documented (Lindahl et al., 
2017; Van Dam et al., 2018).

Steven’s increase in worry and decrease in feelings of 
confidence could reflect adverse effects of the MYmind 
program for him. While we did not systematically assess 
adverse effects in the present study, we did monitor all 
cases closely. In the evaluation of the outcomes on the daily 
questionnaire with Steven and his parent, they shared that 
the MYmind program had been very beneficial for Steven. 
For Steven, the MYmind program started during his sum-
mer holidays and Steven started at a new school during the 

Fig. 2   Cross-lagged correla-
tion results between worry and 
withdrawn behaviour of Mark 
during the intervention. This 
indicated that the decrease in 
Mark’s withdrawn behaviour 
was preceded by the decrease 
in worry
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final week of the MYmind program. They had expected 
much more intense worry in relation to going to the new 
school. They explained that the worsening of Steven’s goals 
in the intervention phase was mainly related to changes in 
his school situation. Steven’s parent explained that Steven 
applied mindfulness practices to cope with his worries and 
mentioned that Steven asked less to stay home from school 
and his school attendance was higher than the year before. 
Steven reported that he continued practicing mindfulness 

2 months and 1 year after the MYmind program had ended, 
which indicated that he benefitted from mindfulness. Also, 
his goals had improved again 1 year after the training, which 
may indicate that the mindfulness practice was associated 
with positive movement in terms of his goals in the long 
term. Together, the information suggests that though not 
reflected in the personal goals until much later, the mindful-
ness practice may have been beneficial for Steven, initially 
in order to cope with the stressors of going to a new school 

Table 5   Cross-lagged correlation results during the 2-month follow-up phase

*p < 0.0045

Lag  − 5  − 4  − 3  − 2  − 1 0 1 2 3 4 5

Process of change variable
Mark

Worry
  Negative thoughts  − 0.12 0.16  − 0.06 0.22  − 0.16 0.43* 0.00 0.15 0.15 0.06  − 0.07
  Withdrawn to room  − 0.06 0.10  − 0.08 0.18  − 0.20 0.51*  − 0.01 0.00 0.01 0.10  − 0.06
  Positive thoughts 0.02  − 0.12 0.11  − 0.03 0.12  − 0.39*  − 0.03  − 0.18  − 0.18  − 0.09 0.04
  Open behavior 0.10 0.09 0.09 0.08  − 0.04  − 0.23 0.03 0.09  − 0.30  − 0.09 0.03

Stress
  Negative thoughts  − 0.20 0.03  − 0.12 0.17  − 0.22 0.36* 0.09 0.19 0.09 0.07  − 0.01
  Withdrawn to room  − 0.16 0.07 0.01 0.18  − 0.24 0.41* 0.14  − 0.15  − 0.08 0.10  − 0.07
  Positive thoughts 0.07  − 0.02 0.08  − 0.11 0.19  − 0.35*  − 0.12  − 0.17  − 0.11  − 0.10  − 0.02
  Open behavior 0.12 0.29  − 0.02 0.02  − 0.07  − 0.36*  − 0.11 0.07  − 0.06  − 0.10  − 0.02

Friendly for self
  Negative thoughts 0.00  − 0.13  − 0.06  − 0.05 0.02 0.03 0.02  − 0.13 0.08  − 0.05 0.01
  Withdrawn to room 0.04  − 0.22  − 0.05 0.04  − 0.05  − 0.29 0.23 0.04  − 0.16  − 0.07 0.02
  Positive thoughts 0.04 0.10 0.03 0.17  − 0.05 0.01 0.02 0.02 0.10 0.16  − 0.12
  Open behavior  − 0.05 0.03 0.09 0.04 0.04  − 0.03  − 0.10  − 0.10 0.16  − 0.04  − 0.09

Friendly for others
  Negative thoughts  − 0.11  − 0.09 0.14  − 0.13  − 0.01  − 0.23 0.05  − 0.18  − 0.01 0.06 0.17
  Withdrawn to room 0.07  − 0.35*  − 0.07  − 0.11 0.19  − 0.51* 0.14 0.20 0.09 0.03 0.17
  Positive thoughts 0.16 0.02  − 0.16 0.18 0.06 0.28 0.00 0.17 0.06 0.04  − 0.12
  Open behavior  − 0.10  − 0.09 0.01 0.03 0.13 0.11 0.01 0.01 0.17 0.00  − 0.09

David
Mindfulness practice time

  Anxious behavior, parent-report 0.01  − 0.18  − 0.16  − 0.08  − 0.02  − 0.12  − 0.17  − 0.30  − 0.16  − 0.14  − 0.10
  Present in common rooms, parent-report 0.15 0.22 0.30 0.37 0.32 0.37 0.47* 0.44* 0.27 0.26 0.20

Present-moment attention
  Anxious behavior, parent-report 0.00  − 0.08  − 0.27  − 0.13  − 0.14  − 0.44*  − 0.50*  − 0.25  − 0.13  − 0.20  − 0.23
  Present in common rooms, parent-report 0.09 0.14 0.37* 0.39* 0.37 0.50* 0.47* 0.34 0.24 0.37 0.18

Worry
  Anxious behavior, parent-report  − 0.02 0.09 0.30 0.10 0.00 0.55* 0.50* 0.20 0.16 0.29 0.16
  Present in common rooms, parent-report  − 0.14  − 0.22  − 0.35  − 0.35  − 0.22  − 0.55*  − 0.48*  − 0.26  − 0.30  − 0.25  − 0.14

Friendly for self
  Anxious behavior, parent-report 0.06  − 0.03  − 0.30 0.00 0.03  − 0.36*  − 0.21  − 0.18  − 0.13  − 0.12  − 0.14
  Present in common rooms, parent-report 0.14 0.17 0.23 0.28 0.18 0.47* 0.30 0.25 0.27 0.23 0.10

Linda
Mindfulness practice time

  Reacting irritated to sounds 0.09 0.28  − 0.10 0.15 0.11  − 0.02  − 0.09  − 0.01 0.00 0.09 0.21
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and later also in positive change on his goals. Stevens’ case 
points toward methodological challenges where the personal 
clinical relevance of the intervention, in this case an MBP, 
may still be difficult to capture, even when using individu-
alized items monitored on a day-to-day basis. Future case 
studies should systematically assess external coinciding life 
factors that could cause or explain adverse effects, as well 
as the benefits of MBPs as experienced by the participants 
as a way to cope with clinical symptoms that continue to be 
present.

The format of the MYmind program in the present 
study was different from the format of previous studies on 
MYmind. It consisted of individual sessions rather than 
group sessions, and one session for the parent rather than a 
full 9-week program of mindful parenting. The individual 
sessions lowered the threshold for the adolescents to speak 
about their experiences or having to interact with peers. 
Adolescents with autism and social anxiety disorder may 
particularly find it difficult to discuss their internal experi-
ences during inquiry in a group format. The format also 
allowed more attention to the experiences of each adoles-
cent, and the mindfulness trainers were positive about hav-
ing more time to engage with their clients and apply the 
session content more directly to the individual and the indi-
vidual’s goals during the individual sessions compared to 
the group format. However, adolescents with autism that 
took part in a group MYmind program expressed that con-
necting with peers contributed to the experienced benefits 
(Ridderinkhof et al., 2019).

Regarding the parallel mindful parenting sessions, pre-
vious studies have shown that parallel mindful parenting 
sessions could decrease the heightened parental stress and 
mental health problems of parents (e.g., Ridderinkhof et al., 
2018) and stand-alone mindful parenting programs have 

shown beneficial effects for children of participating par-
ents (Bögels et al., 2014; Hwang et al., 2015; Meppelink 
et al., 2016; Neece, 2014). This format however makes the 
adolescents dependent on their parents’ participation in an 
MBP. In the present study, a format with only one session for 
parents was used. The study suggests that this format could 
be a solution for adolescents with autism who are motivated 
for an MBP while their parents are not, or for adolescents 
who do not want their parents to be involved in their treat-
ment. However, it is important for future studies to compare 
the different formats of MBPs for children and adolescents 
with autism focusing on the relative effectiveness and cost-
effectiveness and ideally identifying the effective elements 
of the protocol.

The secondary objective of the present study was to add 
knowledge on the change processes involved in the MYmind 
program. Interestingly, mindfulness practice time did not 
consistently precede positive change in the adolescents’ 
personal goals. In the literature, the results on the role of 
home practice in MBPs are also inconclusive. A systematic 
review found a positive relation between home practice and 
clinical outcomes in only four out of seven studies (Lloyd 
et al., 2018) and a meta-analysis of 28 studies found a small 
positive relation between home practice and outcomes (Par-
sons et al., 2017). Thus, the results on the mediating role of 
mindfulness practice in MBPs are inconclusive, both in the 
present study and in previous literature.

Worry came forward as a possible mechanism of change, 
because decreased worry preceded improvements in with-
drawn and anxious behavior for two adolescents. The 
MYmind program might have taught the adolescents to view 
thoughts as passing events in a wider field of awareness, so 
to decenter from their thoughts (Farb et al., 2018), which 
could stop repetitive negative thinking patterns. Several 

Fig. 3   Cross-lagged correlation 
results between David’s present-
moment attention and parent-
reported presence in the com-
mon rooms during the 2-month 
follow-up. This indicated that 
the increase in parent-reported 
presence in the common rooms 
was both preceded and followed 
by the increase in present-
moment attention

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-5 -4 -3 -2 -1 0 1 2 3 4 5

Co
rr

el
a


on
 (r

)

Presence in rooms leads a�en
on A�en
on leads presence in rooms

*

* *
*

2410 Mindfulness  (2021) 12:2394–2414



meta-analyses indicate that worry is a mechanism of change 
of MBPs for adults by which psychological functioning 
improves (Alsubaie et al., 2017; Gu et al., 2015). By worry-
ing less about possible negative consequences, adolescents 
may have been better capable and felt more confident to 
engage in social interactions, with reductions in withdrawn 
and anxious behavior.

We expected stress reduction to be an important goal 
for adolescents with autism, and a potential mechanism of 
change for internalizing symptoms. However, none of the 
adolescents formulated decreasing stress as a primary per-
sonal goal. Further, stress only decreased during the inter-
vention for one adolescent and in this case only preceded an 
improvement on one personal item. These results are con-
flicting with decrease in stress previously found for adoles-
cents with autism after taking part in the MYmind program 
(Ridderinkhof et al., 2018), and the decreased psychological 
and physiological stress after MBPs that is found in other 
populations (e.g., Chiesa and Serretti, 2009; Morton et al., 
2020; Pascoe et al., 2017). A possible explanation is that the 
adolescents did not phrase their stress responses as “stress” 
while the formulations of feeling anxious, feeling worried, 
and feeling irritated in the personal goals could reflect their 
stress responses. Future studies could combine psychologi-
cal and physiological stress outcomes to shed light on the 
effects of an MBP on stress of adolescents with autism.

Limitations and Future Research Directions

The person-centered approach contained both strengths and 
limitations. First, the use of individualized items allowed 
each adolescent to complete questions that were relevant 
and understandable for them. The strength of this approach 
is that it addresses the difficulties often experienced by ado-
lescents with autism when completing standardized tests 
which are developed for the general population. These dif-
ficulties may be linked to the autism symptom of interpreting 
language literally (APA, 2013). The individualized items 
further allowed a focus on what each adolescent found to be 
the most essential goal for participating in an MBP. A limita-
tion of using individualized items is that it also restricts the 
generalizability across the five cases. Further, it may still not 
capture the clinical relevance of the MBP for the adolescent 
relative to contextual changes, which was likely the case for 
Steven. In addition, adolescent- and parent-report on per-
sonal goals did not correspond highly and showed variation 
in the results. This might reflect different interpretations of 
the item or the behavior. Second, monitoring and analyzing 
the outcomes for each individual over time form a strength 
as we could draw conclusions on the individual level, and 
thus provide evidence for within-person relationships on 
the potential mechanisms of change (Hamaker, 2012). The 
variation and mechanisms of change in the present study 

seem difficult to address in a group design. In group designs, 
information is aggregated across the group, which is strik-
ingly often not generalizable to the individual level (Fisher 
et al., 2018). However, adolescents and parents experienced 
difficulties in completing the daily questionnaire in a daily 
fashion, resulting in missing values. The replacement of the 
missing values might have influenced the results of the anal-
yses. Future studies could further improve the completion of 
daily questionnaires by using tailored modalities (e.g., text 
check-ins) and rewards. Moreover, because each case was 
conducted with a different mindfulness trainer, in a different 
center, and mostly a different country, we cannot exclude 
that these contextual factors influenced the results. Finally, 
combining visual inspection with statistical methods for 
single-case studies is seen as strengthening the systematic 
interpretation of the results.

Overall, the findings indicated that most of the adoles-
cents with autism and associated internalizing conditions 
benefitted partially from the MYmind program. However, 
some of their internalizing symptoms did not improve, and 
one adolescent seemed to deteriorate. This study provides a 
detailed example of how individual cases within the clini-
cal practice can be studied and documented to share and 
enhance knowledge and experiences on the struggles and 
benefits of providing and studying MBPs for adolescents 
with autism.
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