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Acceptance and Commitment Therapy has gained preliminary evidence for paediatric chronic pain. Several
studies show that psychological flexibility/inflexibility is a process driving treatment change in ACT for chronic
pain. The literature supporting psychological flexibility as a change process in ACT is typically based on self-
report. The aim of the present study was to investigate psychological flexibility (i.e. acceptance, defusion,
values formulation and committed action) as in-treatment behaviour during internet-delivered Acceptance and
Commitment Therapy for paediatric chronic pain, by having two independent observers rating patient written
statements. The sample was self-recruited and consisted of 28 girls between ages 13 and 17 years. Results showed
that psychological flexibility could be operationalised as in-treatment behaviours and reliably assessed using
observer ratings. Also, data illustrated a within subject variability in ratings of acceptance and defusion, with a
considerable difference in degree of acceptance or defusion evoked by different experiential exercises.
Furthermore, analyses showed that a higher average degree of acceptance in patient statements during the early
phase of treatment was related to larger treatment effects. Defusion, values formulation and committed action
showed no significant influence on outcome. Results should be interpreted with caution due to the small sample
size.

to participate in leisure activities, and difficulty sleeping (Roth-Isigkeit
et al., 2005). Children and youth with chronic pain generally have
emotional, social and physical limitations in functioning, and show a

1. Introduction

Between 20 and 35% of children and adolescents suffer from what is

classified as chronic or recurrent long-term pain, and 8% have severe,
long-lasting complaints (King et al., 2011; Liao et al., 2022). For many
individuals with chronic pain, a pattern of persistent avoidance behav-
iours can emerge as a result of predictions that activities could be
associated with risks of increased pain or (re)injury. This perceived need
to avoid pain can interfere with engagement in important life activities,
potentially leading to activity limitation and disability, however without
resulting in less pain (Vlaeyen & Linton, 2000; Simons & Kaczynski,
2012). It is well known that paediatric chronic pain is associated with
school absence, reduced ability to interact with friends, reduced ability

lower degree of satisfaction with life and lower self-rated health (Merlijn
et al., 2006; Palermo, 2000).

Acceptance and Commitment Therapy (ACT) is a form of therapy
developed within the cognitive behavioural paradigm that aims to in-
crease engagement in valued activities also in the presence of pain or
distress, i.e. psychological flexibility. An aim evidently relevant in in-
stances where pain or distress in fact can not be avoided, and avoidance
behaviour is related to worse outcomes, as holds true for chronic pain.
Psychological flexibility may be divided into six processes of which four
are investigated in this study, namely values identification, committed
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action, acceptance, and defusion.

Values identification is described in the ACT literature as a process of
creating verbal rules specifying “global desired life consequences”
(Hayes et al., 1999, p. 206). Emphasis is put on identifying values that
are meaningful to the patient (in contrast to reflecting others’ expecta-
tions) and formulated as a direction, not as an end point, of behavioural
change processes (as in “going east” as opposed to “going to Japan™).
Values are verbally constructed rules that alter the extent to which an
event will function as a relevant consequence (ibid). Committed action is
acting in alignment with values. Acceptance can be seen as an opposite
response to avoiding, escaping or attempting to control an inner event.
Acceptance is approaching an experience as it is, without trying to
change it (Hayes et al., 1999). Defusion is defined as deliteralising lan-
guage representations, i.e. breaking up the cognitive fusion between
actual events or objects, and the symbolic representation of those events
or objects (ibid). In ACT, acceptance and defusion are by definition not
end points in themselves, but serve as means towards living a valued life.
Psychological flexibility and its components are thought of as the
process(-es) of change producing the outcomes in ACT.

There is evidence that Acceptance and Commitment Therapy (ACT)
can improve pain interference, disability, depression and quality of life
for patients with chronic pain (McCracken et al., 2022). According to a
growing body of evidence the treatment can also be successfully pro-
vided online (van der Graaf et al., 2021). Moreover, preliminary evi-
dence suggest that ACT for chronic pain can be effective for paediatric
populations (e.g. Gauntlett-Gilbert et al., 2013; Kemani et al., 2018). An
ACT protocol for paediatric pain has been developed and evaluated at
Karolinska University Hospital (Kanstrup et al., 2016; Wicksell et al.,
2009), and later also adapted to a digital format (Zetterqvist et al.,
2020).

In review of the literature, psychological flexibility/inflexibility ap-
pears to be a mediator of pain related outcomes in ACT for chronic pain,
superior to other proposed mediators such as pain, kinesiophobia, self-
efficacy, anxiety or depression (McCracken, et al., 2022). The litera-
ture supporting psychological flexibility as a change process in ACT is
however almost exclusively based on self-report (Stockton et al., 2019),
with a few exceptions. A study by Hesser et al. (2009) used data from a
randomised trial to investigate how acceptance and cognitive defusion
statements made by patients in-session, was related to improvement
during ACT for tinnitus. The statements were drawn from video re-
cordings of the ACT treatment and rated by observers with a good
interrater agreement. Results showed that in-session acceptance and
defusion rated early in therapy predicted larger treatment effects, also
when controlling for improvement occurring before the time-point of
the acceptance/defusion statements made in therapy. Also, a small
case-series treatment study has shown increases in overt values-directed
behaviour in parents of children with ASD after receiving an
ACT-intervention (Gould et al., 2018). Target behaviours were estab-
lished at admission and behaviour data were collected by the parents
themselves using a journal or tailored data sheet.

According to the Association for Contextual Behavioural Science
Task Force, ACT-research needs to focus more on behavioural measures
of processes of treatment change (Hayes et al., 2021). Furthermore, the
task force urges the field to single out individual therapeutic compo-
nents that can influence these processes.

The aim of the present study was to analyse patient written state-
ments during digital Acceptance and Commitment Therapy in order to
explore the therapeutic change processes acceptance, defusion, values
identification and committed action, as overt verbal behaviour, and to
investigate their relationship to treatment outcome. The following
research questions were formulated:

1. How large is the variation in degree of acceptance and defusion
within and between individuals?

2. Is frequency and degree of acceptance and defusion in patient
statements during treatment associated with treatment outcome?
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3. What degree of acceptance and defusion is reflected in patient
statements in response to different experiential exercises?

4. To what extent are the patients formulating values, and how theo-
retically coherent are the values formulated?

5. Is there a difference in treatment results between those who have
formulated values and those who have not?

6. To what extent are patients registering committed actions?

7. Is there a difference in treatment result between those who have
registered committed actions and those who have not?

2. Methods
2.1. Design and procedure

Data consisting of written patient communication and self-reported
treatment outcome was retrieved from an open label pilot treatment
study of internet-delivered Acceptance and Commitment Therapy (see
Zetterqvist et al., 2020Z). For a detailed description of the full procedure
read the primary publication (ibid). In the present study primary
outcome data measured at baseline, post-treatment, and weekly
throughout treatment, was used. The study had two intakes lasting be-
tween the 26th of February until the 23" of March 2018 and December
1st 2018 until the 25" of March 2019, at which participants were
recruited via advertisements in social media and a newspaper (i.e.
self-referred).

A central and weekly recurring element of the first phase of the
treatment was to complete and write reflections on experiential exer-
cises. Other central elements of the treatment were to formulate life
values, specify committed actions, and to register that the specified
committed actions had been taken. All reflections and values formula-
tions were anonymised and reorganised into a random sequence by the
principal investigator using the randomisation generator random.org. A
structured rating protocol was developed, derived from the Acceptance
and Defusion Process Measure (ADPM, Hesser et al., 2009). Two asses-
sors, blinded to participant identity, time of the assessment and treat-
ment outcome, independently rated all patient statements (i.e. 100%
overlap). The assessors were two clinical psychologists with a post-
graduate training in ACT and chronic pain. Prior to conducting the
structured ratings, the assessors received 8 h of training on using the
rating protocol. Outcome assessments were administered automatically
by the secure Internet platform. The study was approved by the regional
ethics committee in Stockholm (nr 2017/1676-31; 2022-00024-02), and
registered at clinicaltrials.gov (NCT03472248). The study has been
conducted in accordance with the Declaration of Helsinki. Both the
participating adolescents and their parents had given written informed
consent.

2.2. Participants

Participants with chronic pain (duration >3 months) between ages
13 and 17 years were eligible for the study. Inclusion criteria were 1)
having gone through medical evaluation for pain 2) no recent or planned
changes in pain medication, since at least 2 months time 3) no ACT or
CBT treatment during the past six months 4) be able to read and write in
Swedish 5) no severe psychiatric disorder or high risk of suicide, and 6)
access to a smartphone with internet connection. In all 71 adolescents
fulfilled their registration to participate of which 38 were interviewed
and 28 were included. Participants were excluded for the following
reasons: severe psychiatric disorder (n = 3), age >18 years (n = 5), age
<13 years (n = 1), no medical evaluation of pain (n = 1). Moreover,
twenty-one participants declined to participate, eight could not be
reached, and two never started treatment. The sample had a mean age of
15.43 (sd = 1.26, range 13-17) and was entirely female (100%).
Seventeen participants (61%) had an established medical diagnosis for
their pain condition. Back pain (21%), abdominal pain (18%) and
headache (14%) were the most commonly reported primary pain
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locations. Average number of pain localisations was 3.18 (sd = 2.16,
range 1-10).

2.3. Intervention

The treatment was a digitally delivered ACT program that consisted
of text-based content, illustrations, audio and animations. Treatment
was provided through a secure internet platform. The clinical model
underlying the treatment as well as transformation to digital format are
described and evaluated elsewhere (Gentili et al., 2020; Rickardsson
et al., 2021; Wicksell et al., 2007).

Treatment was provided during eight weeks and was divided into
four modules: pain education, ACT self-help texts, ACT-exercises and
values work (see Table 1). During the first three weeks (i.e. early phase
of treatment) the treatment focus was on reading self-help texts and
completing exercises. In this phase the participants primarily worked
with the modules “Why does it hurt?”, “To change behaviour”, and “My
exercises”. The treatment focus shifted to values work and committed
action beginning from the fourth week of treatment. In this later phase of
treatment participants primarily worked with the module “My life
values”.

In the values work module the adolescent worked stepwise, starting
with formulation of values and committed actions before proceeding to
continuous registration of committed actions in line with the formulated
values. Text-based content had a corresponding audio-file for those who
preferred listening to reading. Treatment completion was defined as
completion of a minimum of eight exercises, or taking committed action
towards at least one formulated value.

2.3.1. Therapist support

Treatment was delivered by two psychologists with prior experience
in delivering ACT to pain patients. Therapists provided feedback at least
every other weekday if the participant had been active in the treatment
platform. The feedback was delivered in writing through messages in the
secure platforms. It contained positive remarks on completed treatment
assignments, encouragement and advise on how to continue, reflections

Table 1
Treatment protocol. Description of treatment content.

Module Content Primary skill taught

Why does it Psychoeducation about pain, six
hurt? educational chapters, one
knowledge quiz

Knowledge about what pain is,
how the pain system works,
different categories of pain,
potential explanations for
chronic pain and how and why
the context affects pain
experience. Information about
medications and why they do
not always work, proposed
focus shift from pain reduction
to increased function and
quality of life.

To change ACT self help texts, 15 chapters ACT self-help texts on
behaviour with 6 themes and links torelated ~ acceptance, defusion,
exercises. behaviour analysis of pain
behaviour, mindfulness and
values.
My 29 ACT-exercises, graded and ACT exercises to promote
exercises tagged with theme and level of acceptance, defusion, non-
difficulty. contingent reinforcement,
mindfulness and values.
My life Introduction to values, 2 Clarifying and formulating life
values exercises designed to start a values.

thought process on life values, a
short test to grade most to least
important life domain to work
with during treatment, values-,
goals- and steps formulation.

Taking steps towards values, i.
e. Committed action.

Note. With permission from Gentili et al., 2020.
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and advise in response to comments and questions from the adolescents,
and specifications of how the general advice was applicable to the
adolescent. Some automated feedback was also provided through the
platform as short comments on completed exercises, progress bars and
reinforcing symbols (e.g. thumbs-up and stars). If participants did not
log in to the platform the therapists tried to reach them through mobile
text messages or phone calls.

2.4. Measures

2.4.1. Primary outcome

Pain Interference Index (PII) is a questionnaire comprising six items
rated from O to 6, assessing to what extent pain has interfered with
schoolwork, leisure activities, social life, mood, mobility or sleep during
the past two weeks. Higher scores indicate more interference. PII has
shown good internal consistency, criterion validity (Holmstrom,
Kemani, Kanstrup & Wicksell, 2015; Martin et al., 2015) and respon-
sivity to treatment change (Wicksell et al., 2009). In this data set the
internal consistency for PII was a = 0.78 at baseline, and « = 0.81 at
post-treatment.

2.4.2. Process measures

The Acceptance and Defusion Process Measure (ADPM; Hesser,
2009) is an instrument developed to guide observer estimates of pa-
tients’ verbal behaviour during therapy. The original instrument renders
four ratings — frequency of acceptance, degree of acceptance, frequency
of defusion and degree of defusion. The degree is rated on a 5-point scale
(1 - a highly diminished statement, 2 - a moderate, somewhat qualified
statement, 3 - a straightforward statement, 4 - a statement with some
in-depth amplification, 5 - an absolute in-depth statement) (Hesser et al.,
2009).

In the current study the Acceptance and Defusion Process Measure
was revised. The degree rating was changed into a six-point scale
ranging between —3 and +3. Thus the ratings on acceptance ranged
between experiential avoidance on one end and acceptance on the other.
Correspondingly, the ratings on defusion ranged between fusion on one
end and the defusion on the other. For a full specification of the rating
levels — see Table 2. Six aspects were documented from the ratings,
namely frequency of acceptance, peak degree of acceptance, mean de-
gree of acceptance, frequency of defusion, peak degree of defusion and
mean degree of defusion. The frequency score relates to the number of
statements with a rating of at least one (i.e. showing some degree of
acceptance/defusion), for one individual within a given timeframe. The
highest observer rating of acceptance or defusion within a given time-
frame represents the peak degree score. The mean degree score repre-
sents the average score for one individual within a given timeframe.

In addition, a separate scale between —3 and +3 was also developed
for observer ratings regarding the quality of the values formulation. For
a specification of the rating levels — see Table 3. Frequencies of specified
committed actions were self-registered by participants in the platform.

Interrater reliability for intra-category amplitude ratings was
computed using a two-way random model of intraclass correlation
(ICC). The intraclass correlation was 0.87 for acceptance [CI 95%; 0.83,
0.901, 0.79 for defusion [CI 95%; 0.73, 0.84], and 0.80 for values [CI
95%; 0.63, 0.89], indicating good interrater reliability.

2.5. Data analysis

Statistical analyses were mainly performed using SPSS version 28.0
(IBM Corp. released 2019. IBM SPSS Statistics for Macintosh, version
28.0, Armonk, NY). Descriptive statistics were used to present most of
the results. Mean and peak values of acceptance and defusion were
calculated per participant during the early phase of treatment. The
rational behind using data from the early phase of treatment was due to
the fact that the treatment target changed after three weeks, so that
participants mainly completed experiential exercises during the early
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Table 2
Observer rating schedule for acceptance and defusion, with definitions and
examples.

Process Rating  Definition Example

Acceptance 3 Doing desired behaviours
irrespective of present
pain/discomfort while
letting the pain/discomfort

be as it is

I adapted my life to the pain
for a long time, but I don’t
think it stops me in the
same way anymore. Now
I'm more "fuck it" I can’t
bear to bother. Like in PE
lessons when we play
football, there’s a big
chance I'll get in pain. So I
go into a bubble and then I
stay there until I'm done
and then it hurts like hell. I
have started doing most
things now after a few
years, but in the beginning I
did not.

It was a good way to think
about it, to just turn up the
acceptance regulator. After
a while it started to go back
but then it was just a matter
of turning it up again. Very
helpful. I felt that I could
focus more on other things
that were happening
around me, such as friends
and school work.

I've done similar exercises
before so this wasn’t a
problem, but I'm just as
fascinated every time when
you get an inner peace and
choose to focus on
something else instead of
the pain all the time.

I don’t really know what to
do but do you mean how
can I distract myself when
I'm sick and have a stomach
ache?

I tried to challenge my
thoughts. At first it was
hard to think about
anything else. But
gradually the thoughts
drifted away and I was able
to think away the pain.

At school there is a long
staircase when we go to
lunch, I have avoided it and
taken the lift. Sometimes I
hesitate, but it’s hard to go
slowly and the others have
to watch and wait. Also, it
can start to hurt the knee,
so I don’t want to risk
putting too much strain on
it.

This morning when I woke
up and was going to school
but I was in so much pain
that I could hardly move.
My thoughts were
frustration because it hurt
so much and I also had
anxiety because I regretted
that I had been too active
yesterday. I also felt
depressed and sad because I
couldn’t get out of bed and
meet my classmates on the
last day before the school
break.

2 Willingness of having
experiences. Experiencing
discomfort without
attempting to change the
experience. Doing desired
behaviours irrespective of
present pain/discomfort
while to some extent
attempting to let the pain/
discomfort be as it is

1 Some willingness of having
experiences as they are/
Superficial expressions of
acceptance

0 Neither acceptance, nor
avoidance

-1 Some degree of avoidance

-2 Clear expression of
avoidance

-3 Avoidance of the desired
behaviour due to pain/
discomfort

Table 2 (continued)

Journal of Contextual Behavioral Science 31 (2024) 100725

Process

Rating

Definition

Example

Defusion 3

Expression of thoughts not
directing behaviour

Can separate between
oneself and one’s own
experiences. Can observe
thoughts without valuating
them

Can to some degree
separate between oneself
and one’s own experiences.
Can to some extent observe
thoughts without valuating
them

Neither defusion, nor
fusion

Expression of some fusion
between thoughts and
behaviour

Expression of fusion
between thoughts and
behaviour

Expression of thoughts
fully directing behaviour

It immediately made a big
difference. Instead of being
unmotivated to do things, I
now had a new perspective.
I may not be able to do
everything, because the
discomfort is there, but that
doesn’t mean I shouldn’t do
anything at all. Then it also
helped me think about what
the discomfort really was,
worry, fear or real physical
pain. This exercise along
with noticing thoughts is
something that helps me
every day.

My pain has caused me a lot
of trouble, but despite that
I'm somehow glad I had it.
Because it made me strong,
patient and stubborn. I
know I can stand it when
it’s at its worst. If I am
forced to live with my pain
for the rest of my life, I
don’t want to let it affect
me as much as it does
today. I want to be able to
enjoy life the way one
should and not waste it just
feeling bad about my pain.
Look past the pain and take
chances in life. The pain
may be in the background,
but I won’t let it be the
main character in the story,
because that’s me.

The speed of the thoughts
varied a little but mostly
they were fast and stressful
like "tomorrow I have to get
to this" or "I wonder how he
will react” or "I wonder if
she feels hurt" etc. At the
same time, I just got more
and more tired in my mind.
Nothing special happened, I
just got a little tired.
Without pain I would be
happy without any
complications

1t feels like I need a goal in
the tunnel, for instance that
my knee gets better again,
and without that goal it’s
hard for me to move on.

1 think I have to feel good
on the inside before I can
feel good on the outside. I
want to sleep more on
weekdays and deal with all
the stress that easily adds
up in my life. If I get that
sorted, maybe I'll be able to
go out and exercise or just
do things.

phase. The effect of treatment was calculated with linear mixed effects
models fitted with full information maximum likelihood estimation,
from which a within-group effect size of Cohens d was drawn according
to the formula d= (b * duration) /SD, where b is the coefficient for the
rate of change on a continuous outcome per week, duration is the length
of the study in weeks, and SD is the standard deviation of the outcome
measure at baseline (adjusted from Feingold, 2015). Spearman
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Table 3
Observer rating schedule for values, with definitions and examples.
Process  Rating  Definition Example
Values 3 A statement that corresponds to  Being a caring friend
the definition of what a value is
2 A statement that I want to exercise at least

topographically does not
correspond to the definition of

two times a week and learn
how to run again
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treatment period.
3. Results
3.1. Missing data and occurrence of in-treatment behaviour to be rated

At post treatment, pain interference was missing for 5 of the 28 ad-

what a value is, but that can be
assumed to serve as a motivator
(rule) to increase presumed
behaviour deficits or behaviours
under appetitive control

1 A statement that
topographically does not
correspond to the definition of
what a value is, but that can be
assumed to serve to some extent
as a motivator (rule) to increase
presumed behaviour deficits or
behaviours under appetitive
control

0 The statement can not be
interpreted as a value

I want to raise my grades

Be able to feel good often

-1 A statement that to some extent I want to be a person who
serves as a motivator (rule) to puts my own health before
increase avoidance behaviour other people’s opinions

and listens more to my
body.

-2 A statement that to a moderate -
extent serves as a motivator
(rule) to increase avoidance
behaviour

-3 A statement that serves as a -

motivator (rule) to increase
avoidance behaviour

correlations were calculated between change scores in pain interference
(pre-post) and observer ratings of in-treatment acceptance and defusion
behaviour. Robust independent samples t-test were performed using
Jamovi version 2.3 (The jamovi project, 2022) with the module Walrus —
Robust Statistical Method 1.0.5 to compare differences between those
who did, or did not formulate values, or register committed actions.
Unlike in the analyses on acceptance and defusion, data presented on
values formulation and committed action is based on the entire

olescents (18%). Twenty-five participants (89% of the sample) had
formulated at least one reflection to an experiential exercise during the
first phase of treatment. Seventeen participants (60.7%) had formulated
at least one value. Ten participants (35.7%) had registered at least one
committed action.

3.2. Variation in acceptance and defusion between and within individuals

During phase one the group mean of acceptance and defusion ratings
was 0.28 (SD = 0.75), and 0.62 (SD = 0.87). Thus the variance in
acceptance and defusion between individuals was 0.61 and 0.76
respectively. The variance in degree of acceptance and defusion within
the same individual in phase one was 0.94 for acceptance, and 0.59 for
defusion. Box-and whisker plots for the individuals with the largest,
smallest and median value of within individual variance in phase one of
treatment is presented graphically in Fig. 1 (for acceptance) and Fig. 2
(for defusion). The figures illustrate that the degree of within-individual
variation in acceptance and defusion was quite small in the average
(median) participant, although somewhat larger for acceptance.
Further, some individuals had a very large response variability and some
had a very small variability.

3.3. Association between acceptance/defusion in patient statements and
treatment outcome

Over the course of the treatment, there was an average decrease on
the PII score with 7.65 points, representing a large effect, d = —1.09 [
95% CI -1.44, —0.68]. Mean level of acceptance in phase one of treat-
ment was related to a larger decrease in pain interference over the
course of treatment, explaining 20% of the variance in outcome. No
significant associations were found for defusion. Results are presented in
Table 4.

Large

Median Small

Fig. 1. Within-individual variation in acceptance. Box-and whisker plots from the individuals with the largest, smallest and median values of within individual

variance in phase one of treatment.

Note. Median score, 25th percentile, 75th percentile and range of acceptance from three individuals.
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Small

Fig. 2. Within-individual variation in defusion. Box-and whisker plots from the individuals with the largest, smallest and median values of within individual variance

in phase one of treatment.

Note. Median score, 25th percentile, 75th percentile and range of defusion from three individuals.

Table 4

Spearman correlations between change in outcome (pain interference) during
treatment and observer ratings of acceptance and defusion behaviour during the
first three weeks of treatment.

A Pain Interference

r p

Acceptance

Frequency -.30 .185
Mean —.45% .049
Peak level —.29 .207
Defusion

Frequency -.17 474
Mean —.06 .795
Peak level .053 .823

3.4. Degree of acceptance and defusion in response to experiential
exercises

The treatment contained 31 experiential exercises of which 30 were
carried out by at least one participant. The variance in mean scores
between exercises was 0.71 for acceptance and .62 for defusion. Mean
score, standard deviation and range of acceptance and defusion in
statements related to each exercise is presented in Table 5.

There was a variation in the degree of acceptance or defusion evoked
by different experiential exercises. Some exercises (e.g. “What does your
monster say”, and “If your brain was a radio station”) evoked high levels
of both acceptance and defusion. The exercise “Turn up your accep-
tance” mostly elicited acceptance, and the exercises “Challenge a
thought”, and “Your thoughts” mostly raised defusion.

3.5. The occurrence and role of values

Fifteen participants (88.2% of those formulating values) had
formulated at least one value with a rating of one or higher (i.e. to some
extent serving the function of a value). These participants on average
formulated 2.94 values each (SD = 2.08, range 1-9). In total 50 values
were formulated of which 2 (4%) received a rating of 3, 26 (52%)
received a rating of 2, 15 (30%) received a rating of 1, 4 (8%) received a
rating of 0, and 3 (6%) received a rating of —1. There was no significant
difference in pain interference change score (pre-post) between the
patients who did, versus those who did not formulate values with a
rating of one or higher, t (21) = 0.535, p = .607.

3.6. The occurrence and role of committed action

Among the ten participants who registered committed actions, the
average amount registered were 8.50 actions each (SD = 8.49, range
1-21). There was no significant difference in pain interference change
score (pre-post) between the patients who did, versus those who did not
register committed actions, t (21) = 0.629, p = .541.

4. Discussion

The aim of the present study was to analyse written patient state-
ments during digitally delivered Acceptance and Commitment Therapy
in order to explore the therapy processes acceptance, defusion, values
identification and committed action, as overt verbal behaviour, and to
investigate their relationship to treatment outcome. The observer rating
scale Acceptance and Defusion Process Measure was revised as to
incorporate the full range of the two processes i.e. from experiential
avoidance to acceptance and from cognitive fusion to defusion. Further,
an observer rating scale was developed to evaluate the quality of values
formulation. All three observer scales showed good interrater agree-
ment. A within subject variability in acceptance and defusion behaviour
was identified, comparable to the degree of variability in acceptance and
defusion found between participants. There was an association between
observer ratings of acceptance expressed in patient reflections in phase
one of treatment, and treatment effect. A larger mean rating of accep-
tance was related to a larger decrease in pain interference over the
course of treatment. There was a variation in the degree of acceptance or
defusion evoked by different experiential exercises. Around sixty
percent of the participants tried to formulate values, of which few
suceeded completely, but most formulated rules that could be assumed
to function as motivators to increase presumed behaviour deficits or
behaviours under appetitive control. Approximately one third of the
participants registered actions towards values.

This study contributes to the ACT-literature in several ways. First, it
proposes a new reliable way for researchers and clinicians to evaluate
the quality of values formulation in Acceptance and Commitment
Therapy. Second, it revises and confirms the reliability of the observer
rating scale Acceptance and Defusion Process Measure, as a means of
assessing patients’ momentary tacting of acceptance and defusion.
Third, it explores within subject variability in acceptance and defusion
behaviour. Variability of behaviour is arguably an important aspect of
learning, as response variability is likely associated to responding that is
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Table 5
Observer ratings on degree of acceptance and defusion (—3; +3) in response to experiential exercises.

Exercise N Acceptance Defusion

Mean score sd Range Mean score sd Range
Walk in the rain 14 .93 1.54 -2,2 1.07 .730 0,2
Let a mosquito bite itch 15 .80 1.37 -2,3 .93 1.16 -1,3
The discomfort pie chart 16 —.81 1.17 -3,0 .19 1.64 -3,2
The Ebbinghaus illusion 3 .00 .00 0,0 1.67 .58 1,2
To breath 21 .14 .57 -1,1 .90 .83 -1,2
The Body 11 .00 1.27 -3,2 .64 .67 0,2
Outward focus 8 .00 .00 0,0 1.25 .46 1,2
What does your monster say? 11 1.09 1.45 -3,2 1.64 .51 1,2
Turn up your acceptance 12 2.00 1.04 -1,3 .92 .79 0,2
The power of thoughts 7 —.43 .54 -1,0 —.43 1.72 -2,2
If your brain was a radio station 9 1.00 .87 0,2 1.33 .50 1,2
Challenge a thought 7 .43 .79 0,2 1.57 .79 1,3
Do as planned 4 1.00 1.41 -1,2 1.25 .50 1,2
The labeling exercise 4 .00 .00 0,0 1.50 .58 1,2
The but/and exercise 5 1.60 1.14 0,3 1.60 2.19 -2,3
Experiment with your thoughts 2 1.00 1.41 0,2 2.00 1.41 1,3
Keep your pain monster close 4 1.00 .00 1,1 1.50 1.00 0,2
To let the discomfort be 2 1.00 .00 1,1 .50 71 0,1
Draw your pain monster 0 - - - - - -
Sit still I 4 .25 1.50 -2,1 .50 1.29 -1,2
Sit still IT 2 1.00 .00 1,1 2.00 .00 2,2
My pain behaviours 7 —2.00 1.16 -3,0 .00 .58 -1,1
Evaluate your pain behaviours 3 -1.00 1.00 -2,0 .67 1.16 0,2
Experiment with your pain behaviours I 2 1.00 1.41 0,2 .50 71 0,1
Experiment with your pain behaviours I 2 1.50 71 1,2 2.00 .00 2,2
The Spiral 10 .70 1.42 -2,3 -.30 1.34 -2,2
If pain was no longer a problem 19 -.79 1.27 -2,2 -1.21 1.23 -3,1
Your thoughts 8 .00 .00 0,0 1.00 .76 0,2
Meet your future self 17 71 1.72 -3,2 .06 1.52 -3,2
A discomfort 3 .67 .58 0,1 1.33 .58 1,2
Take perspective 2 .00 .00 0,0 2.00 .00 2,2

sensitive to changing contingencies (Joyce & Chase, 1990). Acceptance
and defusion has otherwise mostly been studied by self-report as a
state-like construct. Fourth, it is a study using behavioural measures to
investigate processes of treatment change. Lastly, it evaluates the effect
of individual therapeutic components on change processes.

The finding that mean level of acceptance in patient statements in
the early phase of treatment was related to better outcome corresponds
well to the literature on ACT for chronic pain. Luciano et al. (2014)
found that acceptance mediated the relationship between study condi-
tion and changes in health-related quality of life, in a randomised trial
comparing the effects of ACT for fibromyalgia, to those of pharmaco-
logical treatment and wait list control. In another randomised trial,
comparing the effects of ACT to those of applied relaxation for mixed
chronic pain, acceptance was a stronger mediator of treatment effects on
physical functioning, than anxiety or depression (Cederberg, Cernvall,
Dahl, von Essen, & Ljungman, 2016). Furthermore, changes in accep-
tance significantly mediated changes in pain interference and emotional
distress in the intervention groups compared with waitlist, in a rando-
mised evaluation of online ACT for mixed chronic pain (Lin et al., 2018).
In general, early response in psychological treatments is a predictor of
better outcome in different age groups (e.g. Gunlicks-Stoessel & Mufson,
2011) and diagnostic groups (e.g. Beard & Delgadillo, 2019). Within the
field of chronic pain early changes in pain acceptance has shown to be
predictive of pain outcomes in interdisciplinary treatment, albeit not
predicting clinically relevant pre-post changes in pain intensity (Probst
et al., 2019).

No results were found in our sample regarding the role of defusion,
values and committed action. Their role in treatment change merit
further investigation before firm conclusions can be drawn.

Notably the samples mean values of acceptance and defusion in the
first phase of treatment was quite low. A hypothesis is that degree of
acceptance and defusion increased over the course of treatment and that
these variables measured in the mid-phase of treatment would have had
a greater impact on outcome. The design of this study did however not

allow for investigation of those assumptions, as the later phase of
treatment was devoted more to values formulation and committed ac-
tion. Moreover, it would be relevant to explore ways of increasing the
overall mean of acceptance in the sample, as it was related to outcome.
Perhaps guiding patients toward experiential exercises that evoked high
mean values of acceptance would be one way of achieving that goal.
Analysing therapeutic change process at the level of specific exer-
cises is a very fine-grained approach to dismantling therapeutic com-
ponents and this is one of the first studies to apply such an approach.
Notably, some exercises generated a high degree of variability in the
degree of acceptance or defusion evoked, for instance “Walk in the rain”
or “What does your monster say”, regarding acceptance and “The
discomfort pie chart” regarding defusion. This whereas other exercises
more consistently had a similar effect on everyone who completed that
particular exercise, such as “Keep your pain monster close”, regarding
acceptance or “Outward focus” regarding defusion. This is interesting
from a ‘what works for whom’ perspective — if some exercises works in a
similar way for different people, and other exercises do not. It is some-
thing to explore further, both in the paediatric pain population and other
populations. Another aspect was how some exercises clearly elicited one
process, but not the other. This is interesting given the debate whether or
not different ACT-processes can be conceptually and methodologically
differentiated from one another (Arch et al., 2022). Notably, some of the
exercises were not included in in the intervention with the aim of
evoking acceptance and defusion. Two exercises instead aimed to pre-
pare for values formulation, namely “If pain was no longer a problem”
and “Meet your future self”. The exercises were formulated as to induce
a sense of discrepancy between current life situation and desired life
situation. It is therefore not a surprise that these exercises generated
non-acceptance and fusion. Further, the exercises “My pain behaviours”
and “Evaluate your pain behaviours” aimed to map current avoidance
behaviour, the exercise “The discomfort pie chart” aimed to depict
current aversive private events, and the exercise “The power of
thoughts” aimed to illustrate how powerful fusion can be. The results for
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these exercises should be interpreted with this understanding.

This study has a number of limitations. Most importantly the study
was originally not designed to study psychological flexibility in patients’
written statements over the course of treatment. A study with that aim
would optimally have had a set number of experiential exercises pre-
sented weekly over the entire course of treatment together with weekly
assessment of outcome. Moreover, the gender imbalance of the sample
(100% female) impedes generalisability of the results to non-females.
This is perhaps particularly important, as a previous study has shown
a relationship between valued living and level of functioning in boys,
but not in girls, with chronic pain due to sickle cell disease (Martin et al.,
2016). Also, the study addressed the reliability, but not the validity of
observer ratings. Furthermore, the study was small and may be under-
powered to detect some of the aspects it is aiming to investigate. Lastly,
the research question regarding how patients respond to different ex-
ercises would best be answered in a setting where all patients completed
all exercises.

To conclude, in this study of internet-delivered Acceptance and
Commitment Therapy for paediatric chronic pain a) psychological
flexibility as in-treatment behaviour could be reliably assessed by
observer ratings, b) degree of acceptance and defusion showed within
subject variability during the first three weeks of treatment, c) higher
mean degree of acceptance in patient statements during treatment was
related to better treatment outcome, d) specific experiential exercises
evoked different levels of acceptance and defusion in patient reflections.
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