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Abstract

The present study examined if an Acceptance and Commitment Therapy (ACT)-based online intervention for parents had
indirect effects on their children’s quality of life mediated by changes in parental well-being, psychological flexibility and
mindfulness skills. Participants were 74 adults, who either received an ACT-based guided online intervention or were
allocated to the wait list control group, and their children (n =66) who had type 1 diabetes or functional disabilities.
Structural equation modeling (SEM) and a bias-corrected bootstrap approach were applied to examine the indirect effects of
the treatment on children’s quality of life through changes in parents’ well-being and psychological processes involving
psychological flexibility, cognitive defusion, and mindfulness skills. Children’s quality of life was assessed both by self-
reports and parents’ evaluations. Significant indirect effects on children’s quality of life were found through improvements in
parental well-being and mindfulness skills. The intervention had significant indirect effects on parents’ evaluations of their
children’s quality of life concerning family and other social relationships, as well as on physical well-being. In regard to
children’s self-reported quality of life, the intervention had significant indirect effects on self-esteem, family relations,
emotional well-being, and functioning at school/kindergarten. The results indicate that it is beneficial for children’s quality
of life to improve parents’ ability to describe their experiences, being non-reactive to one’s inner experiences and acting with
awareness as well as cognitive defusion.

Keywords Children’s quality of life - Parental well-being + Acceptance and commitment therapy * Online intervention

Highlights

e Parents of children with chronic conditions can benefit from an ACT web intervention leading also to increased quality of
life in children.

e Children quality of life improved though improvements in parental wellbeing and mindfulness skills.

e Improving parents’ ability to describe their experiences, being non-reactive to one’s inner experiences and acting with
awareness it is beneficial for children’s quality of life.

The chronic illness or disability of a child is a risk to the
psychological well-being of both the child and parents
(Bennett, 1994). A child’s chronic condition or functional
disability can increase the parents’ worries and stress in
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everyday life, which can result in some form of chronic
stress reaction and burnout syndrome (Appels & Schouten,
1991; Melamed et al., 1992; Toker et al., 2005) Parental
distress and burnout, in turn, can affect parental practices
and family functioning (Kim-Cohen et al., 2005; Witt &
DeLeire, 2009) and hence have an impact on children’s
quality of life. Accordingly, it is important to develop
technologies for supporting parents’ well-being and par-
enting abilities in families with a child having a chronic
condition. Online treatments provide an opportunity to
improve the accessibility of evidence-based treatments for
parents who may have difficulty finding time for
themselves.
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One promising approach for this population is Accep-
tance and Commitment Therapy (ACT), that is, one of the
third-wave cognitive behavioral therapies that incorporates
methods of acceptance, mindfulness, defusion, and values
(Hayes et al., 2006), thus teaching psychological skills that
can be integrated in parents’ daily activities, including
interaction with their children. The aim of these methods is
to increase psychological flexibility, which is defined as the
ability to persist or change one’s own behavior in the ser-
vice of one’s chosen values while being aware of the
situational context and one’s own present moment experi-
ence (Kashdan & Rottenberg, 2010). More precisely, psy-
chological flexibility is targeted by improving the ability to
be in contact with personally important values and one’s
own inner experiences, moment-to-moment, in a non-
judgmental way (i.e., acceptance), and to see one’s own
thoughts as an ongoing mental activity without getting
caught up in them (i.e., cognitive defusion), and also to
commit to personally meaningful actions.

Previous research suggests that parents’ psychological
flexibility is one important factor explaining parenting prac-
tices and can thereby impact children’s well-being and quality
of life. Increased parental psychological flexibility has been
found to be related to a greater use of positive parenting
strategies (Burke et al., 2014), whereas parents’ self-reported
psychological inflexibility has been shown to correlate posi-
tively with punitive and inconsistent parenting styles (Cheron
et al, 2009; Shea & Coyne, 2011) and negatively with
maternal responsiveness (Evans et al., 2012). In addition, a
connection between parents’ psychological flexibility and
their child’s psychological outcomes has been demonstrated
(Cheron et al., 2009; Williams et al., 2012).

Similarly, studies have shown that parents with higher
levels of mindfulness, characterized by intentionally
bringing mindful awareness and compassion to everyday
parent—child interactions and adopting an attitude of non-
judgmental acceptance of oneself as a parent while acting
according to one’s parenting values (Bogels et al., 2014; de
Bruin et al., 2014), adopt more positive parenting styles and
practices as well as demonstrating more positive interac-
tions and communication with their children (Gouveia et al.,
2016; Lippold et al., 2015; Parent et al., 2016). Moreover,
parents’ mindfulness skills have been associated with lower
levels of psychological symptoms in children, such as lower
levels of depression, anxiety, and internalizing and exter-
nalizing symptoms, as well as with increased well-being
(Bogels et al., 2014; Moreira et al., 2018; Parent et al.,
2016). Accordingly, enhancing mindfulness skills and
psychological flexibility in the context of parenting is
recommended, given the influence parenting behavior has
on their children’s well-being and quality of life.

ACT has been applied widely to different problems and
populations (Hayes et al., 2006; Ruiz, 2010), and the
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effectiveness of ACT has also been supported in an online
format (e.g., Buhrman et al., 2013; Lappalainen et al.,
2014). An increasing number of studies applying Accep-
tance and Commitment Therapy (ACT) interventions to
parents have supported its suitability for this type of
population, including parents of children with autism
(Blackledge & Hayes, 2006; Hahs et al., 2019), cerebral
palsy (Whittingham et al., 2016), chronic pain (Kanstrup
et al., 2016; Kemani et al., 2018; Wallace et al., 2016),
asthma (Chong et al., 2019), and cancer or life-saving car-
diac surgery (Burke et al., 2014). A recent systematic
review (Byrne et al., 2021) covering 27 ACT interventions
for parents concluded that the majority of studies reported
improvements in either parent-reported symptoms regarding
child physical or psychological functioning as well as in
parent-reported measures of stress, depression, and anxiety.
Improvements were noted also in a number of ACT
mechanisms of change outcomes, including mindfulness,
acceptance, and cognitive defusion. These gains were evi-
dent for parents of children with neurodevelopmental dis-
orders, chronic pain, and significant physical health
difficulties (Byrne et al., 2021). In line with these findings,
in our previous randomized controlled trial (RCT), we
investigated a 10-week online ACT intervention with par-
ents of children having chronic illness or functional dis-
abilities [Blinded]. It was demonstrated that the online ACT
was associated with a decrease in parents’ burnout symp-
toms and psychological distress and improvements in
mindfulness skills from the beginning of the intervention to
the four-month follow-up, relative to the waitlist
control group.

In the present study, secondary outcomes of the RCT
regarding children’s quality of life are explored. We are
interested in whether the decrease in parents’ burnout
symptoms and the improvements in psychological flex-
ibility processes (i.e., acceptance and value-based actions,
mindfulness, defusion) mediated the intervention effect on
children’s quality of life. Based on the previous findings
and the ACT model, we assumed that an ACT intervention
for parents can have a positive impact on children’s quality
of life by providing the parents with skills for taking better
care of themselves and improving their own well-being. In
addition, we expected that an ACT intervention could
increase parents’ awareness of their parenting-related values
(i.e., “How do I want to be as a parent?”) and help them to
handle their own emotional reactions (e.g., fear, frustration)
and stressors in a more efficient way, so that they would be
better equipped to stay present for their children and
respond to their needs.

The research questions of our study were: (1) Does an
online ACT intervention for parents affect their children’s
quality of life; that is, does the quality of life for children
whose parents participated in an online ACT intervention
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improve from pre to post and follow-up measurements
compared to the children whose parents participated in a
waitlist control (WLC) group? (2) Do decreases in parents’
burnout symptoms and improvements in their psychological
flexibility processes (i.e., acceptance and value-based
actions, defusion, mindfulness) from pre to follow-up
measurements mediate the intervention effect on their
children’s quality of life according to both parents’ esti-
mations of their children’s quality of life and the children’s
self-reports?

Methods
Participants

Parents (n=74) suffering from burnout symptoms (i.e.,
score exceeding 2.75 points on the Shirom—Melamed
Burnout Questionnaire) (Shirom & Melamed, 2006) and
their children (n =66, from birth to age 18) with type 1
diabetes or functional disabilities participated in the study.

The parents were on average 42.7 years old (SD = 6.9);
19% were men and 81% women. 80% of the parents were
married or living with a partner, and 73% had a post-
secondary or university-level education. Of the participating
parents’ children, 42% were girls and 58% boys. The
children were on average 10.3 (SD =4.5) years old at the
time of the study, and on average 4.8 (SD = 3.6) years old
at the time of being diagnosed. Diagnoses and group-
specific sample characteristics of the children are presented
in Table 1.

Table 1 Sample characteristics of the children whose parents either
participated in the online act intervention or were in the waitlist
control group

ACT group Control group
(n=134) (n=32)
Child gender (female/male) 16/18 12/20
Child age, years [mean (SD)] 11.0 (4.6) 9.6 (4.5)
Child age when diagnosed 5.0 (3.9) 4.6 (3.2)
Diagnosis of the child: [n (%)]
Diabetes 17 (50) 15 (47)
Chromosomal abnormality or 309 4 (13)
genetic disorder
Hypoxic-ischemic 2 (6) 4 (13)
brain damage
Autism spectrum disorders 6 (18) 6 (19)
Motor disorders 2 (6) 13
Developmental disability or 4 (12) 2 (6)

other/unknown etiology

Online Acceptance and Commitment Therapy
intervention

Detailed information about the online ACT intervention can
be found in the article by [reference blinded], and the
intervention is briefly presented here.

The 10-week online program was called ACTParents.
Based on the psychological flexibility processes, the inter-
vention aimed to teach parents skills and strategies to
handle stress and other psychological experiences in
everyday life. Participants had no face-to-face contact with
their coach, but a semi-structured phone interview con-
cerning lifestyle, social relationships and well-being was
conducted before starting the online intervention. ACT-
Parents consisted of five modules that the participants were
instructed to process during the course of 1-2 weeks.
Modules had different themes, such as life values, being
present, acceptance, defusion, and self-compassion (see
Table 2). Each module consisted of text and video materi-
als, questionnaires and exercises; so the information could
be read or listened to. Participants could also write a diary
for themselves and discuss issues with each other in the
discussion forum. Participants were asked to complete a
home assignment related to each theme of the module (after
every 1-2 weeks) and to submit their reflection based on
their experiences with the assignment to their coach via the
program platform. The participants received written semi-
structured feedback on their assignment and reflection from
their coach. The semi-structured feedback was prepared by
ACT professionals in order to make sure that it is in line
with ACT principles, and it included instructions for the
coaches on how to personalize the feedback according to
the participants’ reflections.

The coaches were undergraduate psychology students,
who received a 4-hour training in ACT online coaching.
The training was provided by an experienced clinician, a
licensed psychologist, and a psychotherapist, representing
nearly 15 years of experience in ACT clinical practice and
supervision. In addition, the coaches received 2h of
supervision once during the intervention period and further
help for writing feedback when needed from the members
of the research group who had extensive experience with
ACT-based interventions.

Measures

Children’s quality of life

Children’s quality of life was measured by using the
KINDLR, a generic instrument for assessing the health-
related quality of life of children and adolescents aged 3

years and older (Ravens-Sieberer & Bullinger, 1998). Three
different versions of the instrument, suitable for different
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Table 2 Content of the ACTParents online program

Modules

Content of the ACTParents program

Introduction

Module 1: What is important for you?
(Values)

Assignment, week 2

Module 2: Meaningful actions! (Value-
based actions)

Assignment, weeks 3—4

Module 3: Present moment (Present
moment experience)

Assignment, weeks 5-6

Module 4: Distance from thoughts and
feelings (Defusion)

Welcome to the program

Text:

To be a parent

Where are you going?

Video: Important for You
Experiential exercises (read or listen):
The most important things in life
Find what is meaningful in life

90th birthday party

Reflect on your life values and formulate them. Choose one or
more areas of life and life values that feel right for you right
now. Act! Think about what action you can perform today.

Text:

Meaningful actions
Obstacles on the road
Sleep, fatigue
Experiential exercises:
Do it now!

Accept your fatigue

Select your three most important life values and goals, and make
a plan to start your journey toward these values. Create a
calendar and schedule some activities for tomorrow, next week,
next month, etc. Write down your plan as in the example:

* My life value (what matters to me) is:...

* My intermediate goals toward this value are as follows:
1...2...3...

* When will you take the first step? Today, tomorrow,

next week?

Text:

Present moment

Present moment in everyday life
Video: Mindfully present
Experiential exercises:

Let go

Follow your breath

Mindful in everyday tasks
Washing dishes mindfully
Mindful eating

Mindful listening

Body scanner

SOAL: Stop, Observe, Accept, Let go

1. Apply the SOAL method in your everyday life: Stop, observe,
accept, and let go.

2. Use a “present moment thermometer” every night and note
how present you have been during the day. Note the activities
that have helped you be more present (e.g., hobby, mindful
shower, mindful eating, music, dance, yoga, exercises). Try to
increase the frequency of activities that make you focus more on
the moment and feel good.

3. How can you influence your well-being? What actions
promoting the good life for you are you willing to choose today
or tomorrow?

Text: Thoughts are just thoughtsVideo: The power of thoughts
and feelings

Experiential exercises:

The little man

Leaves in the stream

Observer

@ Springer
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Table 2 (continued)

Modules

Content of the ACTParents program

Assignment, weeks 7-8

Module 5: Openness (Acceptance and

self-compassion)

Assignment, weeks 9-10

Closing words

1. Put a label on your thoughts, feelings, and bodily sensations
as they appear. Speak out loud to yourself, for example: Now [
get the feeling that I'm sad ...,

Now I have the idea to ... (describe the idea),

Now I get the feeling to/that ... (describe the feeling),

Now the memory came up of ... (describe the memory),

Now it feels like my body is ... (describe the sensation).

Text: Acceptance, Self-compassion
Video: Acceptance

Experiential exercises:

Tug-of-war

Don’t think about the cinnamon bun
Broken machine

Increase your oxytocin levels
Self-compassion exercise

A good friend

1. Is there anything in your life that you need to learn to accept?
Select any of the acceptance exercises above, or apply the
general model of acceptance to what you have difficulty in
accepting. Practice acceptance several times a week:

(a) Note and describe the present moment.

(b) Accept what you note.

(c) Accept your painful and unpleasant thoughts and feelings.
(d) Do not avoid.

2. Be compassionate with yourself and others. Reflect and tell
how it feels and affects you and people close to you.
Deliberately seek pleasures in your life every day.

Summary of the program (2 pages)
Text:

The journey continues

Over the highest mountains

age groups and developmental stages, were used. Each
version of the questionnaire was completed both by the
children or adolescents and their parents.

The KINDLR questionnaire consists of 24 items asso-
ciated with six dimensions: physical well-being, emo-
tional well-being, self-esteem, family, friends, and
everyday functioning (school or nursery school/kinder-
garten). The subscales of these six dimensions can be
combined to produce a total score. The items are rated on
a 5-point Likert-type scale ranging from 1 = never to 5 =
all the time. The exception is the self-report version for
children under age seven, which only consists of twelve
items (2 for each dimension). This means that subscale
scores cannot be calculated for the individual dimensions,
only a total score. These items are rated on a 3-point
Likert-type scale: 1 =never, 2= sometimes, 3 =very
often. Higher scores indicate better quality of life. The
questions in the KINDL are based on statements like, “My
child felt alone” and “My child felt pleased with himself/
herself.” The structure, reliability and validity of the
KINDL have been demonstrated (Ravens-Sieberer &
Bullinger, 1998; Ravens-Sieberer et al., 2000).

Parents’ well-being

The main intervention outcome measure assessing burnout
symptoms, the Shirom—Melamed Burnout Questionnaire
(SMBQ), was chosen for the analysis. Secondary measures
of parents’ psychological symptoms (i.e., Depression
Anxiety Stress Scales, DASS-21) (Henry & Crawford,
2005) were excluded from the current study in order to limit
the number of analyses.

Burnout symptoms The Shirom—Melamed Burnout
Questionnaire (SMBQ) (Lundgren-Nilsson et al., 2012;
Melamed et al., 1999; Shirom & Melamed, 2006) consists
of 22 items that are rated on a 7-point Likert-type scale
ranging from 1 = never or almost never to 7 = always or
almost always, with higher scores indicating stronger
symptoms of burnout (i.e., exhaustion, fatigue, tension,
cognitive weariness). The questions in the SMBQ are
based on statements like,”I feel tired,” “I feel I am not
thinking clearly,” and “I feel tense.” The cutoff scores
are 2.75-3.74 for low burnout, 3.75-4.46 for high
burnout, and >4.47 for a pathological level of burnout.

@ Springer
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The SMBQ’s reliability and validity have been demon-
strated elsewhere (Lundgren-Nilsson et al., 2012; Shirom
& Melamed, 2006). In our data, Cronbach’s alpha was
0.91 at the baseline, 0.93 at the post-intervention, and
0.98 at the follow-up measurement times.

Parents’ psychological processes

Three psychological process variables measuring different
aspects of psychological flexibility used in the RCT were
chosen for this secondary analysis (1. Psychological flex-
ibility or Acceptance and value-based action, 2. Mind-
fulness, and 3. Cognitive defusion).

Psychological flexibility Psychological flexibility was
assessed with the Acceptance and Action Questionnaire
(AAQ-II) (Bond et al., 2011). All 7 items of the scale are
rated on a 7-point Likert-type scale ranging from 1 = never
true to 7 = always true, with higher scores indicating lower
levels of psychological flexibility. The AAQ-II assesses the
ability to take value-based actions in the presence of diffi-
cult inner experiences. The questions in the AAQ-II are
based on statements like, “My painful experiences and
memories make it difficult for me to live a life that I would
value.” Regarding the present data, Cronbach’s alpha was
0.90 at the baseline, 0.95 at the post-intervention, and 0.94
at the follow-up measurement times. The structure, relia-
bility and validity of the AAQ-II have been reported in a
previous study (Bond et al., 2011).

Mindfulness Mindfulness was assessed with the Five
Facets Mindfulness Questionnaire (FFMQ) (Baer et al.,
2008). All 39 items of the scale are rated on a 5-point
Likert-type scale ranging from 1 = never or very rarely true
to 5=very often or always true. Higher scores indicate
higher levels of mindfulness skills. The scale has five
subscales measuring different aspects of mindfulness: (a)
Observing (e.g., “l pay attention to physical experiences,
such as the wind in my hair or the sun on my face”); (b)
Describing (e.g., “I'm good at finding the words to describe
my feelings”); (c) Acting with awareness (e.g., “I find it
difficult to stay focused on what is happening in the present
moment”); (d) Non-judgment of inner experiences (e.g., 1
tell myself that I shouldn’t be feeling the way I'm feeling”);
(e) Non-reactivity to inner experiences (e.g., “l observe my
feelings without getting carried away by them”). In our
data, Cronbach’s alpha was at the baseline/ post/ follow-up
measurement times, respectively: the total FFMQ score
0.86/0.94/0.94, Observing 0.78/0.89/0.80, Describing 0.92/
0.92/0.94, Acting with awareness 0.91/0.94/0.94, Non-
judgment 0.92/0.93/0.93, and Non-reactivity 0.82/0.88/
0.89. The reliability and validity of the FFMQ have been
demonstrated before (Baer et al., 2008).
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Cognitive defusion Cognitive defusion was assessed with
the Cognitive Fusion Questionnaire (CFQ) (Gillanders
et al., 2014). All 7 items of the scale are rated on a 7-point
Likert-type scale ranging from 1 = never true to 7 = always
true, with higher scores indicating higher levels of cognitive
fusion and accordingly lower levels of defusion. The CFQ
assesses how distressing thoughts are experienced by a
person, how much one struggles with one’s own thoughts,
and whether that stops individuals from taking actions. The
questions of the CFQ-13 are based on statements like, “I
struggle with my thoughts”. In our data, Cronbach’s alpha
for the CFQ data was 0.94 at the baseline, 0.95 at the post-
intervention and 0.95 at the follow-up measurement times,
which is in line with a previous study demonstrating the
reliability and validity of the CFQ (Gillanders et al., 2014).

A Swedish version of the measures was used. The
measures have been translated and back-translated for
previous studies (Alfonsson et al., 2017; Lilja et al., 2011;
Lundgren & Parling, 2017; Lundgren-Nilsson et al., 2012),
except for the CFQ, which was translated for this study by a
group of researchers with extensive experience with ACT-
based interventions.

Procedure

The present study received ethical approval from the
Regional Ethical Review Board of Uppsala University in
Uppsala, Sweden. All participants gave their written
informed consent for their participation in the study.

The data were collected in two phases, the first group
starting in the spring of 2017 and the second in the fall of
2017. The parents were recruited through the pediatric
clinic and the pediatric habilitation center of the County
Council of [Blinded], Sweden, by sending an invitation
letter to parents of children with type 1 diabetes or func-
tional disabilities. The invitation letter provided information
about the research, including a brief description of the
online ACT intervention, measurements and purpose of the
research.

Participants enrolled in the study via email or by phone.
The exclusion criteria were assessed through an online
survey, including an electronic questionnaire for reported
burnout symptoms (SMBQ). In order to be included in the
study, the parents needed to be suffering from burnout
symptoms (i.e., score exceeding 2.75 points on the
Shirom—Melamed Burnout Questionnaire) (Shirom &
Melamed, 2006). Persons undergoing any other psycholo-
gical treatment, as well as those who could not fill out the
questionnaires in Swedish, were excluded from the study.

After completing the screening questionnaires (SMBQ)
along with the informed consent, participants who met the
inclusion criteria were randomly assigned, by a researcher
outside of the research group, either to the online ACT
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intervention or the waitlist control (WLC) group. Block
randomization was performed to ensure (close to) an equal
number of subjects in each group. Randomization was
applied using SPSS software (Arifin, 2012). In addition,
participants in the ACT group were randomly assigned to
one of the 17 coaches. Couples were randomized together;
the ACT group included three couples (37 participants)
while the control group had five couples (37 participants).

Before starting the intervention (or the waitlist period),
the parents completed an online survey regarding demo-
graphic variables, their own well-being and psychological
processes (including AAQ, FFMQ, CFQ), and their chil-
dren’s quality of life (KINDL). All outcome and process
measures (including SMBQ, AAQ, FFMQ, CFQ, and
KINDL) were completed again via an online survey at the
end of the 10-week intervention or waitlist period, plus
4 months after the intervention (follow-up). Regarding the
children’s quality of life, the parents of children under 7
years of age were instructed to ask their child to tell them
their answer to each stipulated question, whereas older
children were asked to fill out the questionnaire themselves.

Summary of Previously Reported RCT Results

The effects of the online ACT intervention were investi-
gated using hierarchical linear modeling (HLM) (Wald test),
comparing the change in the treatment group to the change
in the waitlist control group from pre to post and follow-up
[Reference blinded]. Significant positive intervention
effects (group x time interaction) were found for burnout
symptoms (SMBQ), psychological distress, and depression.
In addition, the positive intervention effects were significant
for the total mindfulness score (FFMQ) and its subscales
Observing, Describing, Acting with awareness, and Non-
reactivity to inner experiences. Pre, post and follow-up
scores of the variables that were included in the mediation
analysis of the present study, as well as the effects of the
intervention on parents’ well-being and psychological pro-
cesses, are presented in the Table 3.

Statistical Analysis

The statistical analyses were conducted using Mplus (Ver-
sion 8). The parameters were estimated using the full
information maximum likelihood method (MLR/MLF esti-
mation in Mplus).

Intervention effects on children’s quality of life

Hierarchical linear modeling (HLM, Wald test) was used to
analyze the group x time interaction; that is, whether the
groups changed differently between the measured time
points (pre, post, follow-up). Post hoc tests were conducted

to determine whether the difference between groups
occurred during or after the intensive intervention period.
Hierarchical linear modeling accounts for values missing at
random (MAR) and includes all of the available data.

Effect sizes (ES) are reported as Cohen’s d, which was
calculated from the baseline to the follow-up within (and cor-
rected between) groups to estimate effect sizes using the esti-
mated values. A within-group ES of 0.5 is considered small,
0.8 medium, and 1.1 large; and a corrected between-group ES
of 0.2 is considered small, 0.5 medium, and 0.8 large.

Mediation analysis

To assess the indirect effect of the treatment on children’s
quality of life through changes in their parents’ burnout
symptoms and process variables, the model depicted in Fig.
1 was proposed. Mediation analyses were conducted uti-
lizing both the parents’ estimations of their children’s
quality of life and the children’s self-reports. In order to
capture the maximum individual changes in variables, the
time period from the pre to the follow-up measurement was
chosen for mediation analysis. Concerning the couples, the
data from both parents were included in the analysis,
separately.

Structural equation modeling (SEM) was used to inves-
tigate whether changes in the parents’ burnout symptoms
and psychological processes mediated changes in their
children’s quality of life. The product of the ab path was
computed to assess the indirect effect of the intervention (X)
on the outcome (Y) through the mediator (M) directly. The
only criterion required to demonstrate mediation is a sig-
nificant indirect effect (axb). Note that a statistically sig-
nificant total effect of X on Y is not necessary for mediation
to occur, and that mediation analysis does not require evi-
dence of a total effect prior to investigating the indirect (a x
b) effect (Zhao et al., 2010).

Following the recommendations of Preacher and Hayes,
bias-corrected 95% confidence intervals (CI) were calcu-
lated to assess the significance of the direct and indirect
effects by using nonparametric bootstrapping procedures
(Preacher & Hayes, 2008). Confidence intervals are based
on 1000 bootstrap resamples. If the 95% confidence interval
(CI) for the estimate of indirect effects does not include zero
then it indicates a statistically significant effect at the level
of 0.05. The standardized indirect effect provides a scale-
free measure that allows a direct comparison of effects
across differently scaled outcomes and can be used for
synthesis across studies (Preacher et al., 2010).

The fit of each model was evaluated using the following
goodness-of-fit measures, provided by the Mplus program
(Muthén, 1998): RMSEA (Root Mean Square Error of
Approximation, with values of 0.06 or less indicating a good
fit); SRMR (Standardized Root Mean Square Residuals, with
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M
Parents’
well-being/
psychological
processes

X
Intervention

Y
Children’s QoL

Fig. 1 Mediation model: change in parents’ well-being and psycho-
logical flexibility processes mediates intervention effects on children’s
quality of life

values less than 0.08 indicating a good fit); CFI (Bentler’s
Comparative Fit Index, with values of 0.95 or higher indi-
cating a good fit); and TLI (Tucker-Lewis Index, with values
higher than 0.95 indicating a good fit) (Hu & Bentler, 1999).
Using Monte Carlo simulation (Muthén & Muthén, 2002;
Schoemann et al., 2017; Thoemmes et al., 2010), post hoc
power analyses were calculated for the mediation analysis
with the change in parents’ burnout symptoms (SMBQ) as a
mediator and the change in children’s quality of life
(KINDLR) as the outcome by using both parents’ reported and
children’s self-reported outcomes (children’s quality of life).
The SMBQ and KINDLR (total score) were chosen for the
analysis because they were the main intervention outcome
variables for assessing the changes in parents’ and their
children’s well-being. Post hoc power is the retrospective
power of an observed effect based on the sample size and
parameter estimates derived from a given data set.

Results

There were no significant differences in children’s gender or
age between the intervention and control groups. Also, the
distribution of children having type I diabetes versus
functional disability was similar in both groups.

There were no significant group X time interaction on
children’s quality of life. However, the post hoc analysis
suggests a significant intervention effect from pre to post
measures both in children’s self-reported and their parents’
reported social relationships (Friends subscale), indicating
improvements in children’s relationships with peers. Mean
scores, standard deviations, interactions, and both between-
and within-group effect sizes are presented in Table 4.

Mediation Analysis: Indirect Effects on Children’s
Quality of Life

Standardized parameter estimates of the direct and indirect
paths, standard errors, their corresponding significance

effects, and confidence intervals for models with significant
indirect effects are provided in Tables 5 and 6. Some of the
models were corrected based on the modification indices in
order to obtain good fits to the models according to applied
goodness-of-fit measures (Hu & Bentler, 1999). These
corrections are reported in Tables 5 and 6. Post hoc power
analysis indicated a 94% probability of detecting a sig-
nificant indirect effect on child-reported outcomes and a
50% probability regarding parent-reported outcomes with
respect to the main outcome variables (SMBQ and KINDLR
total).

Parents’ reports

The intervention had significant indirect effects on parents’
evaluations of their children’s quality of life concerning
family and other social relationships, as well as on physical
well-being. Decrease in parents’ burnout symptoms medi-
ated the intervention effects on total quality of life (CI
[0.026, 0.301]) and subscales of family (CI [0.025, 0.312])
and friends (CI [0.010, 0.258]). In addition, an increase in
mindfulness skills (CI [0.043, 0.431]), especially in
describing (CI [0.005, 0.337]) and non-reacting (CI [0.031,
0.350]), but also in cognitive defusion (CI [0.003, 0.220]),
mediated the effects on the family subscale. Increase in non-
reacting mediated the effect on physical well-being (CI
[0.024, 0.335]). Psychological flexibility (AAQ) did not
mediate any intervention effects on any outcome variables.
All in all, 14% of the parents’ reported child outcomes were
attributed to the mediating path.

Children’s self-reports

The intervention had significant indirect effects on chil-
dren’s self-reported quality of life concerning self-esteem,
family, emotional well-being, and school. Decrease in
parents’ burnout symptoms (SMBQ) mediated the inter-
vention effects on children’s total quality of life (CI
[0.060, 0.362]) and subscales of self-esteem (CI [0.047,
0.361]), emotional well-being (CI [0.040, 0.363]), and
school (CI [0.033, 0.336]). Increase in mindfulness skills,
especially in describing, mediated effects on children’s
total quality of life (FFMQ total CI [0.074, 0.379];
Describe CI [0.009, 0.368]) and subscales of self-esteem
(FFMQ total CI [0.088, 0.401]; Describe CI [0.035,
0.342]) and family (Describe CI [0.000, 0.302]). In
addition, the mindfulness skill acting with awareness
mediated the intervention effect on children’s self-esteem
(CI [0.013, 0.262]). Psychological flexibility (AAQ) and
cognitive defusion (CFQ) did not mediate any interven-
tion effects on children’s self-reported quality of life. All
in all, 18% of the children’s self-reported outcomes were
attributed to the mediating path.
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Table 5 Estimates, standard errors, p values and 95% confidence intervals for significant indirect effects on children’s quality of life as reported by
their parents

Parents’ reported outcome Pre—fup Mediator Pre—fup Estimate SE p-value Confidence interval
KINDL total SMBQ*! Indirect a x b 0.112 0.063 0.073 0.026, 0.301°
Direct ¢’ —0.029 0.153 0.849 —0.309, 0.282
Family SMBQ Indirect a x b 0.133 0.069 0.055 0.025, 0.312°
Direct ¢’ —0.237 0.159 0.136 —0.505, 0.139
CFQ Indirect a x b 0.079 0.053 0.138 0.003, 0.220°
Direct ¢’ —0.183 0.125 0.144 —0.401, 0.099
FFMQ Indirect a x b 0.193 0.097 0.048 0.043, 0.431°
Direct ¢” —0.269 0.151 0.074 —0.533, 0.071
Describe Indirect a x b 0.108 0.081 0.185 0.005, 0.337°
Direct ¢” —0.190 0.145 0.188 —0.434, 0.155
Non-react® Indirect a x b 0.157 0.077 0.043 0.031, 0.350°
Direct ¢ —0.252 0.152 0.097 —0.507, 0.103
Friends SMBQ® Indirect a x b 0.098 0.059 0.094 0.010, 0.258°
Direct ¢ 0.082 0.144 0.571 —0.237, 0.346
Physical well-being Non-react Indirect a x b 0.137 0.077 0.073 0.024, 0.335°
Direct ¢’ —0.121 0.136 0.373 —0.349, 0.205

aModels corrected based on the modification indices. Added estimated parameters: (1) SMBQ change score of KINDL total pre score; (2) Family
change score of non-react pre score; and (3) correlation of residuals: SMBQ pre score with Friends pre score.

"Significant indirect effects based on the 95% confidence intervals not including zero.

Table 6 Estimates, standard errors, p values and 95% confidence intervals for significant indirect effects on children’s self-reported quality of life

Self-reported outcome Pre—fup Mediator Pre—fup Estimate SE p value Confidence interval
KINDL total SMBQ Indirect a x b 0.189 0.075 0.012 0.060, 0.362°
Direct ¢~ —0.042 0.164 0.798 —0.365, 0.270
FFMQ™! Indirect a x b 0.226 0.080 0.005 0.074, 0.379°
Direct ¢’ —0.007 0.147 0.961 —0.289, 0.297
Describe™ Indirect a x b 0.137 0.093 0.140 0.009, 0.368"
Direct ¢’ 0.061 0.149 0.684 —0.209, 0.378
Self-esteem SMBQ Indirect a x b 0.167 0.076 0.028 0.047, 0.361°
Direct ¢’ —-0.014 0.163 0.931 —0.330, 0.285
FFMQ® Indirect a x b 0.230 0.079 0.004 0.088, 0.401°
Direct ¢’ 0.009 0.150 0.951 —0.300, 0.293
Describe™ Indirect a x b 0.157 0.080 0.049 0.035, 0.342°
Direct ¢~ 0.080 0.146 0.586 —0.220, 0.350
Awareness® Indirect a x b 0.112 0.064 0.078 0.013, 0.262°
Direct ¢~ 0.085 0.163 0.603 —0.240, 0.408
Family Describe Indirect a x b 0.097 0.077 0.210 0.00, 0.302°
Direct ¢~ —0.132 0.182 0.467 —0.435, 0.320
Emotional well-being SMBQ Indirect a x b 0.160 0.078 0.041 0.040, 0.363°
Direct ¢~ —0.111 0.191 0.561 —0.445, 0.292
School SMBQ Indirect a x b 0.163 0.076 0.031 0.033, 0.336°
Direct ¢~ —0.322 0.198 0.104 —0.653, 0.111

*Models corrected based on the modification indices. Added estimated parameters: (1) FFMQ change score of KINDL total pre score; (2) Describe
change score of KINDL total pre score; (3) Self-esteem pre score of FFMQ change score; (4) Self-esteem pre score of Describe change score; (5)
Self-esteem pre score of Awareness change score

"Significant indirect effects based on the 95% confidence intervals not including zero

@ Springer
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Discussion

The purpose of the current study was to investigate whether
an online ACT intervention for parents has effects on their
children’s quality of life through improvements in the par-
ents’ well-being and psychological flexibility processes.
Children’s quality of life was assessed both based on their
self-reports and their parents’ evaluations.

There were no statistically significant direct effects
caused by the intervention on children’s quality of life.
However, the between-group ES at the follow-up time
indicated a medium-sized (d > 0.50) difference in change for
children’s self-reported physical well-being and social
relationships (friends) as well as in parents’ reported social
relationships (friends), in both cases in favor of the ACT
group. These findings suggest that an online ACT inter-
vention for parents can have clinical importance for chil-
dren’s well-being and social functioning. However, these
results should be interpreted cautiously, considering the
absence of significant treatment effects. In addition, benefits
of the parental ACT intervention for the children seem to be
dependent on changes in their parents’ well-being, as shown
by the mediation analysis.

The mediation analysis indicated indirect effects on
children’s quality of life through improvements in parental
well-being and mindfulness skills. Parents’ evaluations and
children’s self-reports partly indicated changes in different
subscales. The intervention had significant indirect effects
on parents’ evaluations of their children’s quality of life
concerning family and other social relationships as well as
physical well-being. The effect on family relations was
mediated by a decrease in parents’ burnout symptoms and
by improvements in mindfulness skills, describing, non-
reacting, and cognitive defusion. In addition, decreases in
parents’ burnout symptoms mediated the intervention
effects on their children’s relations with friends, and
improvements in the parents’ non-reacting to inner experi-
ences mediated the effects on their children’s physical well-
being as evaluated by the parents themselves.

Regarding children’s self-reported quality of life, the
online ACT intervention had significant indirect effects on
the subscales of self-esteem, family, emotional well-being,
and school. The effect on children’s self-esteem was
mediated by a decrease in their parents’ burnout symptoms
as well as improvements in mindfulness skills, describing,
and acting with awareness. Increases in describing also
mediated effects on family relations, while decreases in
burnout symptoms mediated effects on children’s emotional
well-being as well as on functioning in school/kindergarten.

Based on the parents’ evaluations of their children’s
quality of life, indirect effects of the online ACT intervention
were seen mostly in children’s social relationships, especially
the relationship with their parents. Based on the children’s

@ Springer

self-reports, an indirect effect was seen also in the subscales
relating to children’s inner experiences (self-esteem and
emotional well-being). It is plausible that the parents were
more sensitive in noticing differences in their children’s
communication and relation with them and other people (e.g.,
“My child got on well with us as parents”; “My child did
things together with friends”), as well as in physical well-
being (“My child was tired and worn out”); whereas the
children themselves could perhaps better reflect their inner
experiences (e.g., “I was proud of myself”; “I felt alone”).

Our results suggest that an ACT intervention affecting
parents’ psychological flexibility related processes—such as
defusion, describing, non-reacting to one’s inner experi-
ences, and acting with awareness—can be beneficial for
improving the quality of life of children having chronic
conditions. Parents are likely more capable of commu-
nicating with their child in an adaptive manner when better
able to handle their own inner experiences in more
accepting and non-reactive ways. Our results are in line
with previous research indicating a positive association
between parents’ psychological flexibility and positive
parenting styles (Burke et al., 2014; Cheron et al., 2009;
Shea & Coyne, 2011), as well as with children’s psycho-
logical outcomes (Cheron et al., 2009; Williams et al.,
2012). In addition, adopting a mindful parenting style has
been associated with several indicators of positive psycho-
logical functioning and increased well-being in children
(Bogels et al., 2014; Moreira et al., 2018; Parent et al.,
2016). Also in line with our results, several ACT-integrated
parenting interventions have shown improvements in child
physical and psychological functioning, decreases in par-
ents’ level of stress, depression and anxiety, and improve-
ments in a number of ACT mechanisms of change
outcomes, including mindfulness, acceptance, and cognitive
defusion (Byrne et al., 2021). Together, these findings
support the utilization of acceptance and mindfulness
methods by parents in order to support the well-being of
their children.

Limitations

The findings of the present study should be considered in
the context of certain limitations. Firstly, the changes in
both mediators and outcomes were measured from pre to
follow-up. Thus, the present test of mediation did not
meet all of the criteria that are desirable in mediation ana-
lysis (Stice et al., 2007). The time period from the pre to
follow-up was chosen for the final analysis in order to
capture the largest changes in variables. It is possible that
the changes in the children’s outcomes took place before or
at the same time as the changes in their parents’ well-being
and psychological processes. In future, more frequent
measures of different processes are needed in order to
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investigate the interrelationship between changes in parents’
and children’s outcomes.

Secondly, another limitation was the use of self-reports,
which can influence the validity of a study. The baseline
survey questions may have “primed” parents regarding the
aims of the online intervention and thereby impacted their
answers at the post-intervention and follow-up measure-
ment points. In addition, the children’s quality of life was
assessed using their self-reports and their parents’ reports.
While these provide different perspectives on the children’s
quality of life, it is possible that the children’s reports had
an influence on their parents’ reports in the online survey.
Instead of reporting behavior retrospectively over a long
period of time, examining parents’ activities and their
children’s behavior in daily life, such as by using experi-
ence sampling methods, might provide more detailed
information about the dynamics between parents and their
children and the factors affecting their well-being.

Thirdly, the sample size for statistical analysis was small,
which increases the likelihood of a type II error (false
negative). Thus, the findings should be interpreted with
caution. More similar studies are needed in order to validate
the findings. In addition, the majority of the participants
were mothers (81%), and accordingly the results cannot be
generalized to fathers. All in all, our results should be
interpreted in the context of parents (mostly mothers) suf-
fering from burnout symptoms, have children with chronic
conditions, and participated in an online ACT treatment.

Conclusions and Future Directions

The online ACT intervention for parents of children with
chronic conditions had indirect effects on the children’s
quality of life, mediated by changes in parental well-being
and psychological flexibility related processes such as defu-
sion, acting with awareness, describing, and non-reacting to
one’s inner experiences. These results suggest that parents’
psychological flexibility needs to be improved in order to
enable a better quality of life for their children suffering from
chronic conditions. Online interventions are a way to provide
this type of treatment to parents remotely. In future, more
research is needed to understand what behavioral changes in
parents can yield positive outcomes for their children. Eco-
logical momentary assessment (EMA) of parental activities in
daily life could be one way to examine this in more detail.
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