Table. Treatment effect of CBT and BT in Williams (2012)

pain

disability

mood catastrophizing

SMD  95% CI P SMD

95% CI

SMD  95% CI P SMD  95%CI I

CBT
Active Control
post-treatment - -.19
follow-up - -15
Treatment as usual
post-treatment  -.21 -37 to -.05 45% -26 -47 to
follow-up - -

-33 to
-28 to

BT
Active Control
post-treatment - -
follow-up - -
Treatment as usual
post-treatment - -
follow-up - -

-.05
-.02

-.04

25%
23%

67%

- -18 -36 to .00 31%

-38 -.57 to -.18
-26 -51 to .00

49% -53 -76 to -31 0%
58% -

-47 -94 to .00 - -

- -72 -143 to -.01

84%
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Exposure to previously aveided situati and private exp E izi as an alternative to avoidance in coping with negative reactions,

Values ori ion. Behavieral activation involving exposure to uoasmls pain-eliciting situations

2.5.1, Exposure and aceeptance (ACT)

The intervention was conducted individually and the protocol
consisted of 10 weekly sessions {60 min} with the participant

and 1-2 sessions with the parents (90 min), Participants in the

ACT group received an average of 103 (sd 3.6) sessions and the
parents were seen 1.7 times (sd .6} from pre— to post-treatment
assessment, during a period of 4.0 months (sd 1.4). In total. ie.
including parental and follow-up sessions. the ACT group received
between 7 and 20 sessions {mean 13, ad 3.5). The two psychologists
involved in the intervention wiere trained in CBT and both

the paychol and the physi had experience as well as formal
training in ACT, To maintain treatment fidelity, treatment content
and progress were discussed continuously within the elinica!
research group {e.g. in supervision). The protocol for the exposure
and intervention bled in all important aspects

the treatment content describad in detail in previous papers (65~
671 In short. the treatment protocol was as Fallam Exposure to
previously avoided si and private ex was

the core intervention, emphasizing acceptance as an alternative

to avoidance in coping with negative reastions (such as pain

and distress) that cannot be directly changed. Initially, the dysfunctionat
character of longstanding pain syndromes was discussed

with the participant, clarifying that pain was not caused

by a potentially harmful disease or injury. Although not an ACTintervention
per se, the information was aimed at altering the context

in which pain was experienced, and served to facilitate a shift

in perspective from symptom reduction to valued living. It is neither
particularly mcamnzﬂﬂ nor necessary to accept, or defuse

from, wrong infe or it In other words,
helping the patient to understand the nature of pmn syndrome sets
the stage for the exposure and mies. A thorough
of individual values in imp it life domains was performed,

initiating a shift in perspective from symptom alleviation
to valued living in the presence of pain and distress. This was followed
by an exercise in which the workability of previous strategies
to reduce pain and improve functioning was thoroughly
evaluated. Since previous strategies (avoidance) had generally
not reduced pain aver time and still brought the patient farther
from important activities, most patients experienced this exercise
as emotionally challenging. However. this collaborative evaluation
of previous strategies also revealed the possibility of increasing
functionality and vital activities by instead accepting a certain
amount of pain and distress, Based on identified values, behavioral
gonl: wcro defined. followcd by a discussion of gradual increase in

ly avoided activil T gt the treatment, the
p-mcmmt was encoursged to notice and accept unpleasant
private experiences, thus facilitating a de~fusion process (being
aware of a thought without acting on its content). Discussing
values, i.e. making up plans for the future, and negative thoughts
about pain commonly resulted in discomfort and efforts to avoid
the topic, which was addressed in therapy using exposure and
acceptance strategies, Behavioral activation uwolvmz exposurc to
possible pain-eliciting situati other than i
was not performed in session but by the patients between sessions.
Working with the parents, the shift in perspective from symptom
alleviation to valued life was emphasized, as well as the pnnclplcs
of exposure and operant hani The parents’ di
were addressed using the same techniques as described above
(i.e. exposure, values orientation, acceptance, and de~fusion). lllustrations
and metaphors were sometimes used with both patients
and their parents to clarify concepts such as acceptance and defusion.

2.5.2. Multidisciplinary treatment and amitriptyline (MDT)
Ths MDT was pcﬁormed by a psychiatrist, a child psychologist.
a herapist and by a pain physician, all experienced in working
with longstanding pediatric pain. The clinical model followed
the routines developed during 15 years of clinical work with this
population, thus representing the usual treatment in this tertiary
care setting. Within this approach. participants were seen by the
different health care providers based on individual needs. A biobehavioral
model of longstanding pain provided a general theoretical
framework for this clinical approach, emphasizing perceived stress
in everyday life as an important factar predicting the severity of
fongstanding pain and disability. This approach is supported in
several articles and summarized in the biobehavioral model of
pediatric pain [56.62]. Patients and parents were seen both individually
and together by the psychiatrist and the psychologist,
emphasizing the family context in discussing pain and disability.
The length of sessions was 60 min. The secondary effeats of pain
were frequently di d. including the relati
longstanding pain, a lack of a medical explanation, fear of pain,
muscle tension, physical and social inactivity, and school absence,
Commonly, the school was contacted as part of treatment when,
for example, leaming difficulties were suspected Interventions
alse included di: i of physlca! i , relaxation, and
imagery techni The t i ranged between
40 and 60 min, and were mainly oriented towards increases in
physical activities. Goal setting, graded training and pacing were
frequently discussed. Physical exercises were performed at the
hospital, and training programs were used as homework assignments.
In some cases, TENS and warm water pool training were included.
Parents were normally present during sessions, observing
the training and participating in discussions regarding how to continue
physical training between sessions. Patients and parents
were seen by the pain physician during the 45~ to 60-min sessions.
which included monitoring the effects of amitriptyline {see below)
Also, inf jon about the dysfunctional character of I
pain was provided, clarifying that it is not caused by any harmful
disease or injury. and that an increase in physical activities is an
essential part of treatment. Amitriptyline doses were increased by
10 mg every week up to 50 mg, and then by 25 mg up to a maximum
of 100 mg. with median max doses = 50 mg (mean 64.3, sd
27.5). The increase in doses was stopped when severe side effects
appeared {e.g. sedation, dry mouth). Amitriptyline was administered
during a period of 1.2 months to 19.6 months (mean 10.3,
sd 5.9). Average time between pre and post assessments was 5.5
months (sd 1.9). During this period the participants in the MDT
were seen for an average nf 10.6 sessions (sd 4.7). equally divided

the ph h: herapist and me psych;atnst/psycholog\st_
Importantly, foll g post
a substantial number of sessions (mean 11 7 sd 11.9). In
addition, given that partici| line for appr
10 months, the pharmacological treatment also continued
well beyond post assessments. At follow—up 2. the MDT group had
received between 7 and 59 sessions (mean 22.8, sd 15.4) divided
between the physician (mean 1.1, sd 9.1), physiotherapist (mean
3.6. sd 4.0), psychologist/psychiatrist (mean 6.7. sd 6.7), and others
(mean 1.4, sd 2.1).
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The eight child modules were: 1)education about chronic pain, 2)
recognizing stress and negative emotions, 3) deep breathing and
relaxation, 4) distraction, 5) cognitive skills, 6) sleep hygiene and
lifestyle, 7) staying active, and 8) relapse prevention. The eight
parent modules included: 1) education about chronic pain, 2)
recognizing stress and negative emotions, 3) operant strategies |, 4)
operant strategies II, 5) modeling, 6) sleep hygiene and lifestyle, 7)
communication, and 8) relapse prevention.

The child modules included instruction in identifying stress, applying deep breathing and
progressive muscle relaxation, and modifying cognitions about pain and functional ability. In
addition, one lesson in the child program focused on enhancing children’ s sleep habits
(instruction in adequate sleep duration and sleep habits) and increasing their physical activity
participation through goal setting and activity pacing.



return

Tablk 1 The cight-week motivational interviewing and physical exercise programme: the content for cach session

Physical exercise training (45 minuted/session, 1 session/week)

Motivational interviewing (30 minutes/session, 1 sessionfweek]

Week Topic Content Topic Coatent

1 Introduction of exercises for Introduce the effects of exercises on pain and -
pain management funcrional abiliry

3 Stretching and muscle Teach and practise deep breathing, correct -

k) strenpthening exercises of posture and relaxation skills Eliciting self- Elicit subjects to present pain, concems, intention o
rrunk, neck, shonlders, Teach and practise stretching exercises for motivational change and the pain relief methods they have used
elhows, wrists, hips, knees trunk and upper and lower extremities statements on pain Listen with empathy
and ankle joints Teach and pracrise strengthening exercses for conditions Provide feedback and affirm sobjects

neck and shoulders, upper extremities, back, Summarise the subjects’ paw and concerns

4 hips, knees, lower extremities, erc. Instruments Discussion of oral Ask open-ended questions about the positive and nepatwve
used include elastic bands, bortles of warer, analgesics for pain agpects of oral analgesics, non-oral drug methods and
sandbags, dumbhbells, etc. control exercise for pawn control

5 Balancing and aerobic Practise balance and aerobic exercises according Discussion of non-oral Present professional feedback on the methods and thewr

[ EXercises to their physical capacity drug methods for pain effects on pain relief

Explain the exercise bookler, which shows the control Discuss discrepancies between beliefs and behaviours
learnt exercisesftechniques for that session, in Discussion of exercises Provide free choice regarding what behaviow would
the last 10 minures of each session for pain control cause related results

7 Revision of exercises Revise all the leamt exercises Development of a Practise the methods, such as hot pads, cold pads,

learning contract for massage, deep breathing, music, visual sumulaton,
pain management exercise, et

8 Revision and summansation Summary and reflection Fill in the exercise booklet on how many exercises they

of exercises, reflection

perform in a week

Summarise and ask for a decision

Fill ws a learning contract for the pain management plan,
including Their problem and reason for joming the
study; what they want to change: how to make change
and the steps; who will help and support them: what are
the obstacles to making change

Summarnse and sign the contract to enhance self-efficacy
and commitment to pain control

Recapitolate drug and on-drug methods for pain control
Affirm their pain management plan

Ask for commirment
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Progressive muscle relaxation—The 10-session progressive muscle relaxation (PMR)
intervention was based on the work of Bernstein and Borkovec (1973) and Jacobson (1976)
and involved a progressive tightening and relaxing of different muscle groups throughout the
body, with ongoing suggestions that this would be associated with an increased sense of
perceived relaxation and comfort. Four different scripts were used for the PMR condition. The
first script, used in the first two sessions, focused on 16 major muscle groups: right and left
hands, right and left arms, forehead, face, jaw, neck, chest/shoulders/ upper back, abdomen,
right and left thigh, right and left calf (plantar flexion), right and left shin (dorsi flexion). The
second script, used for Sessions 3 through 5, combined some of the muscle groups together,
so that seven general muscle group areas were the focus of relaxation. The third script combined
muscle groups further into four overall, and the fourth and final script focused only on general
body scanning and relaxation. Sessions 3 and 4 were recorded, and audiotapes or CDs of these
were provided to participants with the same instructions as those given to participants in the
HYP condition (i.e., to listen to the recordings at least once a day but more often if they found
the recordings helpful). Participants in the PMR condition were also encouraged to practice on
their own without the recordings at least once per day.
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Table 2
Overview of the treatment program.
Assignments fnformation Audio files MP3-files
Fre-treatment Self-report measures information about the treatment

assessment
Treatment phase
Secxlon 1

Section2

Section3

Section 4

SectionS

Section &

Section 7

Post-treatment
assessment

Practice and register mindfulness. Participants were

asked o write down everything they have done to
reducejmanage thelr pain and register for a week their
behaviours and sensations during Increased paln situations
{functional analysis) Treatment credibtlity form.

To practice and register mindfulness To register primary
and secondary pain {to distinguish physiclogical and
psychological consequences of pain) To continue to register
their behaviours and sensations associated with pain.

A willingness record was introduced.

‘To practice and register mindfulness. Different defusion
exgrcises. To formulate goals.

To practice and register mindfulness. Values assessment.

To practice and register mindfulness. Values compass.

‘To practice and register mindfulness. Different
willingness exercises.

Maintenance plan. Evaluation of goals.

Self-report measures

and randomization.

tnformation about the program and
about pain and its consequences in life.
tntroduction to mindfulness

tnformation abour control and willingness.
Introduction to primary and secondary suffer,
short- and long term

The term acceptance is introduced.

Inforrmation about thoughts and
emotions and goal setting.

Information about self as context. To live
a good life despite pain.

tnformation values and committed achon.

Maore about willingness, committed action
and living according to ones values.

summary of the program and information
about maintenance.

Mindfulness 1 — Awareness
of breathing metaphor
{creative hopelessness):
“The man in the hole™

Mindfulness 2 — Bady scan
metaphors (controd and
willingness):~The shark trap”
and ~The radio™

Mindfulness 3 — Sitting
meditation metaphor
(defusion):"The bus"
Mindfulness 4 — Sitting
meditation-observing
thoughts metaphor
{distincon between self and
psychological content):

=The chess board™ exercise
=self as context”.
Mindfulness 5 — Siaing
meditation-observing
feelings metaphors (values):
~The skder™ and

“The farewell party™
Mindfulness & — mindfulness
in daily life. metaphor
{committed action): "My party”
Mindfulness 7 — mindfulness
in daily life
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Table 3. Schematic overview of ACT intervention protacnol

Moduie Therapeutic processes{es} Mindfulness exercise

‘Pain and pain treatment’ Psycho-education Body scan

‘Avolding the pain’ Experiential avoldance of pain Paying attention to breath

‘Happy despite pain?’ Values Body scan/paying attention to
breath

‘Blossoming of the rose”
‘To give up the fight'

‘Yes....but | have pain’
‘I am.....who am | actually?

‘You don't suffer alone’

‘Living with pain, a new story’

Values & committed action
Paln acceptance

Cognitive (de}fusion
Self-as-context
Paln,social context &
communication
Committed action

Breathing towards the pain
Create space & allow what Is
present

Chbserve your thinking

Three minutes breathing space

Combination of above: ‘All In

0

one
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The MBFT group intervention was developed specifically for this
study, as outlined in the Mindfulness—Based Functional Therapy
Facilitator Manual (unpublished document available on request).

The intervention was comprised of an integrated weekly 2—h

group session run over eight consecutive weeks and involved:

group discussion; homework review; psycho—education; and
mindfulness meditation aligned with cognitive behavioral physiotherapy
re—~education of normal relaxed movement and postures.

All MBFT sessions were co—facilitated by the same clinical psychology
and physiotherapy team (RS and HS). For pragmatic

reasons, there were two intervention groups, with 10 participants

in the first group and 6 in the second. While taking part in the
intervention, participants were instructed to continue their usual
activities and their usual medical care, including medications.

The mindfulness component of MBFT was adapted from

the well-known Mindfulness~Based Stress Reduction (MBSR;
Kabat—Zinn, 1990) and Mindfulness—Based Cognitive Therapy for
Depression (MBCT; Segal et al,, 2002) protocols. This involved insession
meditation exercises (for example, body scan meditation;

awareness of breathing meditation; walking meditation; awareness

of thoughts meditation), reflection and discussion on the

meditation experience, psycho—education about the mindfulness
meditation exercises, and daily home mindfulness practice using
audio recordings of the guided meditations used in MBSR. The
in—session mindfulness exercises were adapted specifically for a
persistent LBP population, with tailored instructions on working

with pain and the associated cognitions and affects. The physiotherapy
component targeted basic functional movements that

are commonly compromised in patients with persistent LBP, and
which can contribute to the maintenance of pain (O’ Sullivan,

2005; Dankaerts et al., 2006, 2009). The aim was to train participants
to practice mindfulness in functional daily movements

and postures, and using a graded approach, to progressively moderate
persistent maladaptive protective or avoidant movement

behaviors (O’ Sullivan, 2005; Dankaerts et al., 2006, 2009). These
functional postures and exercises included: body awareness of
breathing; movement control involving progressing from nonweight
bearing to weight bearing (e.g., rolling, sitting, bending,

lifting, standing, and walking); transitioning between postures

(e.g., sitting to standing); and targeting specific individual pain
provocative tasks identified by the participant. An emphasis was
placed on relaxed breathing and gentle, appropriately graduated
movements avoiding excessive abdominal bracing, breathholding,

or inappropriate strategies such as hand support to get

from sitting to standing. Graduated mindful virtual and real

rehearsal of previously avoided, or pain provocative movements

and postures, was encouraged. The aim of practizing these functional
movements as virtual movements was to further reinforce
non—provocative sensorimotor integration (Flor and Diers, 2009).

A graduated cardiovascular program which emphasized timecontingent
(McCracken and Samuel, 2007) rather than paincontingent

(Abbott et al., 2010) pacing was also implemented.

Movement re—training exercises were blended into each session

to complement the mindfulness exercises (e.g., targeting walking

in the session where walking meditation was introduced).

The intention of this approach was thereby to integrate the
psychology and physiotherapy components of this intervention,
rather than present each as separate components, by separate
disciplines as appears common in many multidisciplinary pain
rehabilitation programs (Eccleston et al., 2009). The educational
component of MBFT used didactic and interactive delivery of current
evidence—based information about pain management, covering:

pain neurophysiology, central nervous system sensitization,

the biopsychosocial model of pain; treatments for spinal pain;
effective use of medications; importance of return to normal
movement/exercise in modulating pain; the fear—avoidance model

of chronic pain; and the role of stress and negative affect in
maintaining pain.
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Mindfulness-Based Stress Reduction _

The MBSR intervention comprised an 8-week group program
with groups of 10-15 participants. Participants took partina 2.5-
hour session each week, and there was an additional all-day ses-
sion on a weekend day after the 5th week. Each session covered
specific exercises and topics within the context of mindfulness
practice and training. These included different types of formal
mindfulness practice, mindful awareness during yoga postures,
and mindfulness during stressful situations and social interac-
tions. The all-day retreat was composed of varied mindfulness
exercises during a 7-hour period. Because development of mind-
fulness is predicated upon regular and repeated practice, partici-
pants committed themselves upon enrollment to carry out daily
45-min homework assignments, primarily mindfulness exercises
sitting and lying, mindful yoga and mindfulness applications in
everyday life. The MBSR instructor was female, trained and pre-
viously employed at the UMass Medical Center for Mindfulness,
Worcester Mass., USA, and with 5 years of previous experience
teaching MBSR at the start of the study.
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Table 1

Examples of Acceptance and Commitment Therapy (ACT) elements in diaries and feedback.

ACT element Aim of diaries Examples of diary questions Aim of feedback Examples of feedback

Cognitive Awareness supported by (1) Right now, my breathing is deep and relaxed. (2) Right  Reflection on I see that you register that your breathing is not relaxed. Can you give yourself a minute or two to just notice

defusion/ making diary entries on now, I believe it is harmful for me to use my body. (3) Right effects of thoughts your breathing? Maybe you can find a quiet spot and close your eyes. You could try breathing deeply and
thoughts, feelings and now, [ am coping well with the pain. and feelings on  slowly a couple of times. Try focusing only on your breath. If you want, you can listen to the instructions to a
behavior three times a day behavior short mindfulness breathing exercise on the smartphone/website. All the best, Ann.

mindfulness

Values and Awareness, planning and Today, I plan to [multiple choices possible}: take a Reflection on 1 see you have done your stretching exercises today despite reporting a pain level of 6 (scale from 0 to 10;

values-based evaluation supported by walk/work/rest lying down/do household chores/do values and values- 0=no pain, 10=worst imaginable pain). Can you give yourself a moment to reflect on why this is something

action keeping a diary relaxation exercises/take care of children or others/eat based behavior  you value and choose to do? I would like to ask you to reflect again on your values, if you are willing to, over

Acceptance vs
avoidance

regularly/exercise at a moderate tempo/do my stretching
exercises/spend time with family/rest sitting down/spend
time with friends/do some shopping/do aerobic exercises/do

Awareness of a spectrum of (1) Right now, [ am afraid to be active because of my pain.”
pain-related thoughts, (2) Right now, I feel my life is good despite my pain. (3)
feelings, and behavior Right now, I am doing what I want to even if it means
supported by keeping a diary increased pain.

based on reports
in diaries

Supporting
willingness to act
in accordance
with values
despite pain or
discouraging

the next few days. Values are qualities we ourselves think are important and can give us a sense of direction
in life. We can ask ourselves questions like: What kind of a person would I like to be in my relations with my
family? What can I do today that would get me a bit closer to this ideal? Is this something I am willing to do?

(1) I see that today you are not too pleased with your life. Can you give yourself a moment and reflect on what
you would want to do today if you were pain free? Is it possible for you to take a small step toward what you
want even with your pain? Could you, instead of saying, “I want this, BUT I have pain and therefore can’t”
say “I experience pain AND I am taking baby steps toward something valuable to me.” Are you willing to
take small steps? (2) Last night you reported a pain level of 8 and that you felt relaxed, grateful, and pleased
with the day’s activity level. Can you take a moment to reflect on what kind of self-management strategies
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