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Abstract

Background: Pain-related functional gastrointestinal disorders (P-FGIDs; eg, irritable bowel syndrome) are highly prevalent
in children and associated with low quality of life, anxiety, and school absence. Treatment options are scarce, and thereis a need
for effective and accessible treatments. I nternet-delivered cognitive behavior therapy (Internet-CBT) based on exposure exercises
is effective for adult and adolescent irritable bowel syndrome, but it has not been evaluated for younger children.

Objective: The objective of this study was to assess acceptability, feasibility, and potential clinica efficacy of Internet-CBT
for children with P-FGIDs.

Methods: Thiswasafeasibility study with awithin-group design. We included 31 children aged 8-12 years and diagnosed with
P-FGID, according to theROME I11 criteria. Mean duration of abdominal symptoms at baseline was 3.8 years (standard deviation
[SD] 2.6). Thetreatment was therapi st-guided and consisted of 10 weekly modules of exposure-based Internet-CBT. The children
were instructed to provoke abdominal symptoms in a graded manner and to engage in previously avoided activities. The parents
weretaught to decrease their attention to their children’s pain behaviors and to reinforce and support their work with the exposures.
Assessmentsincluded treatment satisfaction, subjective treatment effect, gastrointestinal symptoms, quality of life, painintensity,
anxiety, depression, and school absence. Data were collected at pretreatment, posttreatment, and 6-month follow-up. Means,
standard errors (SEs), and Cohen d effect sizes were estimated based on multi-level linear mixed models.

Results: Most children 25/31 (81%) completed 9 or 10 of the 10 treatment modules. Almost all children, 28/31 (90%), reported
that the treatment had helped them to deal more effectively with their symptoms, and 27/31 (87%) children declared that their
symptoms had improved during the treatment. Assessments from the parents were in accordance with the children’s reports. No
child or parent reported that the symptoms had worsened. We observed alarge within-group effect size on the primary outcome
measure, child-rated gastrointestinal symptoms from pretreatment to posttreatment (Cohen d=1.14, P<.001, 95% CI 0.69-1.61),
and this effect size was maintained at 6-month follow-up (Cohen d=1.40, P<.001, 95% CI 1.04-1.81). We also observed significant
improvements from pretreatment to posttreatment on a wide range of child- and parent-rated measures including quality of life,
pain intensity, anxiety, depression, and school absence. All results remained stable or were further improved at 6-month follow-up.
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Conclusions: Thisstudy showsthat children with longstanding P-FGIDs, and their parents, perceive exposure-based Internet-CBT
as ahelpful and feasible treatment. The included children improved significantly despite along duration of abdominal symptoms
before the intervention. The treatment shows potential to be highly effective for P-FGIDs. The results need to be confirmed in a

randomized controlled trial (RCT).

(JMIR Ment Health 2017;4(3):€32) doi: 10.2196/mental . 7985
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Introduction

Pain-related functional gastrointestinal disorders (P-FGIDs)
according tothe Romell1 criteriaare characterized by persistent
or recurrent abdominal pain without an organic explanation.
P-FGIDs include irritable bowel syndrome (IBS), functional
abdominal pain (FAP), and functional dyspepsia (FD). IBS is
most common and is by definition associated with fecal
disturbances. In FAP, pain is often the only symptom, and in
FD the pain is located in the upper abdomen and is often
accompanied by symptoms like early satiety and nausea [1].
P-FGIDs affect about 13% of all children [2] and are associated
with anxiety, depression [3], school absence, parental work
absence, low quality of life [4], and extensive health care visits
[5]. Support for the efficacy of medical [6] and dietary [7]
treatments is weak, and there is a lack of treatment optionsin
regular health carefor these children. Cognitive behavior therapy
(CBT) hasbeen shown to be effective for P-FGIDs|[7], but since
CBT often includes multiple components, it is unclear which
ones are effective [8]. A newly published Cochrane review
concludes that identifying active components of psychological
interventions in treatments for recurrent abdominal pain is an
area of priority [9].

One potentially efficacious psychologica intervention for
pediatric P-FGIDsis exposure therapy. Thistreatment is based
on a model proposing that P-FGID-related stimuli have been
associated with pain, fear, or other unpleasant feelings such as
losing control (ie, arespondent conditioning process [10,11]).
The stimuli are typically avoided to reduce these experiences
(ie, an operant conditioning process). Avoided stimuli can
include abdominal symptoms, certain foods that are associated
with abdominal symptoms, and situations in which abdominal
symptoms are perceived as particularly intolerable. The
avoidance prevents the child from gaining new and possibly
contradictory experiences of the stimuli, which in turn
contributes to maintenance of the fear of the stimuli and
maintenance of the symptoms. Thisis consistent with what has
been shown in adult studies: avoidance and control of symptoms
seem to maintain the abdominal problems [12,13].
Exposure-based CBT includes exercises where the patient
provokes the feared stimuli and approaches avoided situations
in agraded manner. Examples of exposure exercises are eating
symptom-provoking foods, postponing toilet visits, participating
in previously avoided activities in the presence of symptoms,
and decreasing medication for abdominal symptoms. Exposure
therapy may be perceived to be difficult or aversivefor children
to engage in, and studies show that psychologists, even those
using a behavioral approach, are often hesitant to include
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exposure in their treatments [14]. However, our previous study
of exposure-based CBT in face-to-face format showed that
children were adherent to the treatment and considered the
exposure exercisesto be helpful in dealing with symptoms[15].
Exposure-based CBT has also been proven effective for adults
and adolescents with IBS [16-19] and shows promising results
for children with P-FGIDs[15].

Parents are probably the most important contextual factor for
younger children, and parents’ behavioral responses and coping
mechanisms have been related to children’s pain symptoms
[20]. In an experimental study, Walker et al [21] showed that
parental attention to their child’s pain expressions increased
both the child's pain complaints and self-assessed abdominal
symptoms after the experiment. It is therefore important to
address parental behavior in a treatment for children with
P-FGIDs, and this approach has been used in several treatment
studies [22-24]. In exposure-based CBT, parents facilitate and
encourage their child’'s work with exposure exercises and
reinforce and model adaptive behavior.

One magjor challenge in somatic hedlth care is that the
availability of CBT-trained psychologists is low [25].
Internet-delivered CBT (Internet-CBT) could be aviable option
to make effective treatments more available to children.
Internet-CBT has several advantages compared with therapy
delivered in face-to-face format, such as being independent of
geographical distance, requiring less therapist time, and being
cost-effective [26]. Internet-CBT has al so been shown to enable
an as good working alliance between children and therapists as
CBT delivered face-to-face[27]. Furthermore, the standardized
format of Internet-CBT makesit possibleto ddliver the treatment
with high treatment fidelity, and families are able to participate
in the treatment without taking time off from school or work
[8]. Exposure-based Internet-CBT has been shown to be
effective for adult and adolescent IBS [16-19] and promising
for adolescents with P-FGIDs [28]. It has also been proven
effective for other disorders in children and adolescents like
anxiety disorders[29] and obsessive compulsive disorder (OCD)
[30]. However, to the best of our knowledge, there are no studies
of exposure-based CBT delivered vialnternet for children aged
8-12 yearswith P-FGIDs[8]. In this study, we therefore aimed
to assess the feasibility, acceptability, and potential clinical
efficacy for such atreatment in preparation for a forthcoming
randomized controlled trial (RCT).
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Methods

Design

This was a feasibility study with a pre- posttest design that
included 31 children with P-FGIDs who were 8-12 years old.
The study is reported according to the TREND statements for
evaluations with nonrandomized designs. It was approved by
theregional ethicsreview board in Stockholm, Sweden July 24,
2015 (2015/969-31) and registered at Clinical Trials.gov June
17, 2015 (NCT02475096).

Inclusion Criteria

The inclusion criteriawere (1) age =8 and <13 years; (2) IBS,
FAPR, or FD diagnosis according to the Rome 11 criteria; (3) no
more than 40% school-absenteeism; (4) stable dose since at
least one month if treated with psychopharmacological
medications; and (5) normal reading and writing skills (the child
and the parent responsible for treatment and assessments).
Exclusion criteria were (1) nonfunctional medical conditions
that better explained the child’s abdominal symptoms (eg, celiac
disease), (2) other ongoing psychological treatment, and (3)
severe psychosocial or psychiatric problems that needed
immediate attention. School-absenteeism of more than 40%
(criteria [c]) was considered an acute and serious problem in
need of more intensive care than an Internet-delivered
intervention study can offer. Excluded childrenin need of other
care were referred to other health care providers.

Procedure

Participants were included in a nation-wide recruitment from
August 2015 to January 2016. Follow-up assessments were
collected from June to November 2016. The study was
conducted at the Child and Adolescent Psychiatry Research

http://mental .jmir.org/2017/3/e32/

Lalouni et al

Center in Stockholm. Physicians within primary, secondary, or
tertiary care, who wereinformed about the study viaemailsand
lectures, referred children to the study. Physicians signed a
health form in which they confirmed the P-FGID diagnosis and
reassured that basic work-up had been normal (normal linear
growth and no involuntary weight stagnation or loss, negative
testsfor transglutaminase IgA antibodies, and in case of diarrhea
for fecal calprotectin). The parentswere contacted viatelephone,
and inclusion and exclusion criteriawere assessed. The P-FGID
phenotype was confirmed by a self-assessment version of the
Rome 111 form that was completed by the families via the
Internet and in a clinical interview at the research clinic
conducted by the study’s psychologists. During the clinical
interview, psychiatric disorders were assessed with the
Mini-International Neuropsychiatric Interview for Children and
Adolescents (MINI-KID) [31,32]. Written informed consent
was obtained from the parents, and verbal informed consent
was obtained from the child. During one part of the interview
the child was asked questions without the parents present in the
room. These questions concerned school, friends, family, and
if the child had ever been mistreated. After theclinical interview,
the child was either included or excluded. A child and adolescent
psychiatrist (ES) and pediatric gastroenterologist (OO) were
available for consultation if there were uncertainties regarding
the child’s mental or physical health.

Intervention

Thetherapist-guided Internet-CBT used in this study was based
on the treatments for adults and adolescents developed by
members of the research group [28,33]. It was adapted for
children and tested in aface-to-face treatment study before this
trial [15]. The treatment consisted of ten modules for the
children and ten modules for the parents, delivered once aweek.
An overview of the treatment is presented in Table 1.
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Table 1. Overview of the treatment.

Lalouni et al

Module

Child

Parent

1

10

Psycho-education about abdominal symptoms.
Explanatory model of symptoms and treatment (Figure 1).
Mapping avoidant and controlling behaviors.

Setting goals.

Therole of thoughts.
A short mindfulness exercise, “SOL” (Stop, Observe, Let go).
Building an exposure hierarchy.

Functional analyses.
Psycho-education about exposure.
Exposure exercises.

Review of first exposure exercises.

Toilet habits.

Functional analyses.

Exposure exercises.

Review of the treatment sessions 1-4.

Exposure exercises.

Functional analyses of goal-directed behaviors.
Exposure exercises, increasing the difficulty—Ilevel up.
Functional analyses of goal-directed behaviors.
Review of the goals.

Exposure exercises.

Positive analyses of goal-directed behaviors.
Increasing the difficulty—exposure to multiple stimuli.
Quizzes of the treatment.

Review of what has been accomplished so far.

Review of avoidant and controlling behaviors, goals, and hierarchy.
Maintenance and rel apse prevention.

Therole of parental attention.

Validating the child’s experience and shifting focus.
Mapping parental behaviors.

Handling worry and frustration.

“Golden moments’—spending quality timewith the child without
focusing on abdominal symptoms.

Supporting the child in the treatment.
Introduction of token game.
Increasing school attendance.

How to handle parental stress.
Plan for own recreational activities.

Review of the treatment sessions 1-4.
Inventory of parental challenges.

Solving problems with the treatment together with the child.

Functional analyses of parental behavior with emphasis on the
interaction between parent and child.

Functional analysis of goal-directed behaviors.

Review of treatment, part |.
Rewarding yourself for the hard work with the treatment.

Review of treatment, part |1.
Lessons learned.
Review of parental challenges.

Review of parental behaviors.
Maintenance and relapse prevention.

One parent was responsi ble for the treatment and was instructed
to review the child’'s modules together with the child and to
share the content of the parental and child modules with the
other parent. The parent responsible for the treatment also

completed the parental self-assessments. All children and parent
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the subsequent module. Case examples were used throughout
the children’s modules, modeling the exercises, including
behavior mapping, goal setting, and exposure exercises.
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Figure 1. Explanatory model of abdominal pain and treatment presented to the child (translated from Swedish).

| @ET IT.
SSW\'PTOW\S

Children’s Modules

An explanatory model of the maintenance of abdominal
symptoms and the exposure-based treatment approach was
presented as an animated film (Figure 1).

The model uses a metaphor of a porous filter between the
stomach and the brain to explain the children’s hypersensitivity
toward abdomina signals. The brain is compared with a
loudspeaker that amplifies the abdominal signals because they
are perceived as important or even dangerous. The increased
hypervigilanceis explained as a consequence of the behavioral

et

OURE TR&ING TO RELIEVE OR
CONTROL HOUQ SHM’PTOMS

YOU'LL ACT AS F THE |
SYMPTOMS DON'T MATTER "

_—

NOW YOU ARE IN CHARGE
- NOT 4OourR BELLY!

responses to control or avoid the symptoms, for example,
resting, avoiding activities, or rushing into the bathroom. These
behaviors confirm the importance or danger of the abdominal
signals, leading the brain to become more attentive toward the
signals: a vicious circle has been established. Exposure to
abdominal symptoms is presented as a means to break the
vicious circle. During the exposure exercises, the children
provoke pain and other abdominal symptoms and engage in
goal-directed behaviorswith thelong-term purpose of decreasing
symptoms and regaining control. The children aretold that one
major purpose of thetreatment isthat they, and not their bellies,
should be in charge.

Figure 2. Screenshot from the treatment platform showing the mindfulness exercise “ Stop, Observe, and Let go” (transated from Swedish).

Stop, Observe, and Let go - SOL

SOL is a three-step strategy.

S = Stop what you are doing for a while,
take a deep breath.

O = Observe how your tummy feels and
observe what you are thinking of.

L = Let go of the feelings and thoughts.
Continue the activity you were doing
before stopping.

The purpose of SOL is not that the pain will magically disappear. Rather by doing SOL the
aim is that you will teach your brain that the signals from the tummy are not dangerous or
important. You can have them and still be in charge of what you want to do.

http://mental .jmir.org/2017/3/e32/
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Figure 3. Screenshot from the treatment platform showing a hierarchy of exercises (translated from Swedish).

Your ladder

Take the exercises from your notes and write them down on the your ladder. Put the
easiest exercises at the bottom rungs of the ladder. The more difficult the exercise is,

put it higher up on the ladder.

In the next chapter you will start working with the exposure tasks. You and your

parents will decide what to begin with.

100 Go to school when in great pain

8o Eat pizza

70  Play footoall with tummy ache
60 Eat chocolate

50 Eat at a friend’s house

40 Go to school when in a little pain

30 Not use mobile phone for distraction

T

20 Po without looking afterwards

Select Ladder

10 Take a walk after dinner

4 Back

A short mindfulness exercise“ SOL” was presented as away to
increase the effect of the exposures and to engage in
goal-directed behaviors. Thoughtswere presented as something
that isdifficult to control and that one way to handle catastrophic
thoughtsisto observe them and identify them as unhel pful and
try not letting them interfere with ongoing behavior. The
children were taught to (1) stop what they were doing, (2)
observe their thoughts and symptoms for a short while, and (3)
let go: continueto do whatever they were doing, in the presence
of the thoughts and symptoms. SOL is presented in Figure 2.

The children mapped their avoidance and controlling behaviors.
Exposure exercises that aimed to break these behaviors were
planned and placed on ahierarchy; see Figure 3. The hierarchies
were used to increase the difficulty of the exposures as they
advanced through the treatment. Functional analyses of
avoidance and controlling behaviors, aswell as positive analyses
for goal-directed behaviors were conducted throughout the
treatment.

Parents’ Modules

The parents received information on how attention and giving
privileges may reinforce the child's perception of pain and pain

http://mental .jmir.org/2017/3/e32/

Q0 not ask my parents for reassurance about my tummy
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behavior. Common strategies used in parenting programs were
introduced asameansto reinforce children’s adaptive behaviors
[34,35]. Thestrategiesincluded validating the child’'s experience
of abdominal symptoms and then shift focus to the activity;
spending quality timetogether without focusing on the stomach,
so called “golden moments,” see Figure 4; taking breaks if the
parent was unableto act in acalm way when the child expressed
symptoms; and using encouragement as well as a token game
to reinforce the child’s work with exposures. The token game
consisted of a printed game board where the child marked
completed exposureswith a pen and received small rewardsfor
every fourth to eighth exposure on the way to the goal, where
thechild usually received asomewhat larger reward. The parents
were given examples of rewards, such as|etting the child choose
what to have for dinner or to play a game together. The overall
aim of the parental modules wasto help the parents support the
child with the exposure exercises and to reduce reinforcement
of behaviors that are counter-productive to the exposure-based
approach, such as avoidance and control of symptoms.
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Figure 4. Screenshot from the treatment platform showing golden moments (translated from Swedish).

Golden moments

One way of spending quality time together with your child without

focusing on the stomach is to have "golden moments."

During the golden moment you and your child engage in an activity
that you both appreciate. Your child and the activity is the

main focus and you avoid talking about the stomach. By

encouraging, listening to your child, and reflecting what your child
says or commenting what your child is doing, you show that you
are really present in the moment and that your child is in your

focus.

4 Back

Therapists

Every family had an assigned clinical psychologist whom they
had met during the initial clinical interview. New treatment
modules were provided every Friday, and the participants were
instructed to complete the modules during the weekend. On
Mondays, the psychologists reviewed the work and provided
written feedback within the platform. On the other weekdays,
the psychologists reminded participants that had been inactive
and had an ongoing communication with the participants via
the platform. All therapists (ML, MB, and JH) were licensed
psychologists with 8-9 years of experience of CBT and had 1-4
years of experience of Internet-CBT with children and
adolescents. ML provided supervision on demand to the other
psychologists throughout the study.

Outcome M easures

The assessments were self-administered and provided via a
secure platform over the Internet. The child and the parent
responsible for the treatment made assessments at screening,
pretreatment, posttreatment, and at 6-month follow-up. Some
measures were assessed weekly during treatment by the children:
Pediatric Quality of Life Inventory Gastrointestinal Symptom
Scale (PedsQL Gastro), FACES Pain Rating Scale, pain-free
days, and IBS-Behavioral Responses Questionnaire (IBS-BRQ),
whereas parents assessed IBS-BRQ weekly; see descriptions
of the measures below. The weekly assessments were included
as a part of the piloting of a forthcoming randomized trial.
Therefore, only afigure of the weekly assessments of the main
outcome was included in this study (Figure 8). Parents were
instructed to help their child during the assessment if they
needed help, without influencing the child’s answers. The
pediatric initiative on methods, measurement, and pain
assessment in clinical trials (PedlMMPACT) recommendations
for clinical trials for recurrent pain were used as guidelinesin
choosing measurements for the study [36].

http://mental .jmir.org/2017/3/e32/
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Child-Rated Outcome Measures

PedsQL Gastro rated by the child was the primary outcome. It
is a 9-item scale assessing last month’s gastrointestina
symptoms. The scale was developed to assess symptoms that
arecommon in P-FGID disorders[37]. The 5-point scaleranges
from never (0) to almost always (4). The items are reversely
scored and transformed to a 0-100 scale, with higher scores
indicating |ess symptoms.

Pediatric Quality of Life Inventory (PedsQL QOL) isa23-item
scale assessing quality of life for children aged 8-12 years,
showing good validity and reliability [38]. The scoring is
identical to PedsQL Gastro. Higher scores indicate greater
quality of life.

Faces Pain Scale-Revised (FPS-R) was used to assess pain
intensity. Human faces showing pain expressions corresponding
to numbers from no pain (0) to worst pain (10) help the child
rate last week’'s worst pain intensity. The scale has been
validated for children [39].

Pain-free days was assessed by asking about how many days
last week the child had no pain or only so little pain that he or
she felt okay [36].

Child Depression Inventory-Short version (CDI-S) assesses
depressive symptomsin children. For each of the 10 items, there
are three statements corresponding to 0, 1, or 2 points, with
higher scores indicating more problems with depressive
symptoms [40,41] .

Spence Children Anxiety Scale (SCAS) is a 45-item scale that
assesses anxiety in children aged 8-12 years[42]. In this study,
a hitherto unpublished short version with 18 items was used
(SCAS-S). The frequency of anxiety symptoms is rated on a
4-point scale, with answers ranging from never (0) to always

A3).

Visceral sensitivity Index (VS| ) assesses gastrointestinal
specific anxiety and was a process variable in this study [12].
It was developed for adults with IBS, and some wordings were
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changed to fit the pediatric P-FGID population. It comprises 15
items and is rated on a 6-point scale ranging from strongly
disagree (0) to strongly agree (5).

IBS-BRQ isvalidated for adults with IBS and has shown high
internal consistency for that group (Cronbach alpha=.86) [43].
In this study, a child-adjusted version of the scalewith 11 items
was used. The scal e assesses avoidant behavior and controlling
of symptomsand was aprocessvariablein thisstudy. Theitems
arerated on a 7-point scale with only endpoints defined: never
(1) and always (7).

The catastrophizing subscale of the Pain Response Inventory
was used to assess maladaptive coping by catastrophizing. It
consists of 5 items rated in 5 points ranging from never (0) to
always (4) [44].

Children’s Somatization Inventory-24 (CSI-24 ) is a 24-item
scale that assesses perceived severity of somatic symptoms.
Items include symptoms such as headache, sore muscles, and
gastrointestinal symptoms. It is a 5-point scale with responses
ranging from not at al (0) to awhole lot (4). CSI-24 has been
evaluated for a pediatric population and was found to be
psychometrically sound [45]. Seven of the items assess
gastrointestinal symptoms and were reported as a separate
subscale, CSI-24 (gastro), as has been done in other studies
[22,46].

Insomnia Severity Index-Child version (1SI-C) was used to
assess problems with sleep. It comprises seven items covering
different aspects of sleep problems and is rated on a 5-point
scale from no problems or not at all (0) to very large problems
or very much (4) [47].

Pressure Activation Stress Scale (PAS) assesses stress in
children. It comprises 11 itemsrated on a 5-point scale ranging
from never (0), to always (4) [48].

School absence was assessed with the question: “How many
hours last month were you absent from school due to pain?’
with the responses on a4-point scale: 0 hours (0), 1-5 hours (1),
6-10 hours (2), and more than 10 hours (3)[15].

Client Satisfaction Questionnaire-8 (CSQ-8) was used to
measure different aspects of treatment satisfaction. It is an
8-item scale where questions are rated from 1-4, corresponding
to different answers for the questions [49].

Subjective Assessment Questionnaire (SAQ) assesses the
participant’s subjective perception of the treatment effect by
asking one question about how severe the symptoms are after
treatment compared with before treatment. It is a 7-point scale
ranging from very much better (6) to very much worse (0) [50].

Parent-Rated Outcome Measures

Parents completed parental versions of PedsQL Gastro, PedsQL
QOL, FACES Pain Rating Scale, pain-free days, CSI-24, school
absence, SAQ, and CSQ-8 described above and the following
measures.

Parental work absence was assessed with the question: “How
many days in the last month have you or another adult been
home from work dueto your child’sabdominal problems?’ The

http://mental .jmir.org/2017/3/e32/
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responses were rated on a 4-point scale: 0 days (0), 1-5 days
(1), 6-10 days (2), and more than 10 days (3).

Adult responses to children’s symptoms (ARCS) is a 29-item
scale with 4 points (1-4) [51]. Endpoints are defined as never
(1) and always (4). Parents are asked how often they respond
with certain behaviors when their child has abdominal pain.
ARCS is analyzed in subscales and was a process variable in
this study. We used the subscales Protect and Monitor
(age-adjusted versions), which have been shown to be sensitive
to change [52,53].

Patient health questionnaire-9 (PHQ-9) assesses the parent’s
own depressive symptoms in 9 items rated on a 4-point scale
ranging from not at all (0) to almost every day (3) [54].

Generalized anxiety disorder assessment-7 (GAD-7) isa7-item
scale that assesses the parents’ symptoms of anxiety [55]. Like
PHQ-9, the scale ranges from not at all (0) to amost every day

)

Adverse events (AE) assess negative effects associated with the
treatment. Each negative effect was described in free-form text
and its severity from no negative effect (0) to very negative
effect (3) was rated on two scales, how much the event affected
the child at the time of its occurrence, and how much it affected
the child at the time of the assessment (ie, to what extent the
effect lingered) [18].

Data Analyses

All analyses were performed in R (R Foundation for Statistical
Computing), except for the McNemar test that was performed
in Stata 13 (StataCorp LP). Pretreatment, posttreatment, and
six-month follow-up data were included in piecewise linear
mixed models analysisusing all available data, that is, analyses
were based on intent-to-treat. Separate slopes were estimated
for the pre- to posttreatment assessment (Slope 1) and
posttreatment to six-month follow-up assessment (Slope 2).
Slopes 1 and 2 were then summed to form the estimated overall
preto six-month follow-up improvement. Cohen d within-group
effect sizes were calculated by dividing the estimated change
scores with the model-implied standard deviation. Effect sizes
were categorized as suggested by Cohen [56]: d=0.2 represents
a small effect size, d=0.5 a medium effect size, and d=0.8 a
large effect size. Cls and P values for the effect sizes were
obtained using bootstrap with 5000 replications. An
improvement of =30% on the primary outcome measure was
used to define clinically significant change, which is consistent
with recommendations and cut offsused in other studies[57,58].

Results

Participants

There were 61 children referred to the study of which 30 were
excluded or declined to participate; see the participants flow
through the study (Figure 5). Of the 31 children included in the
study, 19 weregirls. The mean duration of abdominal symptoms
was 3.8 years (range 0.3-11.0). Complete baseline characteristics
are presented in Table 2.
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Table 2. Patient characteristics at baseline (N=31).

Characteristics Mean n (%) Range
Age (years) 10.7 8-12
Duration abdominal problems (years) 38 0.3-11
Girls 19 (61)

Born in Sweden 30(97)

Parental heredity? 10(32)

Medication for abdominal sympt0me 12(39)

School absence last month® 25(81)

Distance from home to clinic (kilometers) 172 5-907

Romelll diagnosis

Irritable bowel syndrome 18 (58)
Functional abdominal pain 11 (35)
Functional dyspepsia 2(6)

Psychiatric comorbidity (MINI-KI pd )

Any psychiatric comorbidity 10 (32)
Anxiety disorder 7(23)
Depression 2(6)
Suicidal thoughts (all low level) 2(6)
Attention deficit disorder 1(3)
Referring care unit
Primary care 2(6)
Secondary care 19 (61)
Tertiary care 10(32)
Education, parents
High School <3 years 2(6)
High School =3 years 8 (26)
College 20 (64)
Other 1(3)

8At |east one parent with abdominal problems.

bPolyethylene glycaol, lactitol monohydrate, simeticone, sterculia, and calcium carbonate or magnesium hydroxide.
“Dueto abdominal pain.

IMINI-KID: Mini-International Neuropsychiatric Interview for Children and Adolescents.
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Figure5. Participants flow through the study.
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Attendance and Attrition data attrition, 1/31 (3%). The one participant who did not

respond to the posttreatment assessment was a noncompl eter.
The mean number of modulesthat the children and their parents ~ At 6-month follow-up the data attrition was 3/31 (10%). Two
took part of was 8.6 and 8.8 of 10 modules, respectively. Most  of the participants who did not provide follow-up data were
childrenand their parents completed 9-10 modules, 24/31 (77%), noncompleters, and one was a completer. Mean therapist time
and were considered treatment completers. The noncompleters  for the whole treatment was 165 (standard deviation [SD] 64.0)
(n=7) were dyads where both children and parents completed  min per family, representing a mean of 19 min per week in
2-7 modules. Modules completed are illustrated in Figures 6  treatment (mean therapist time divided by mean number of
and 7. At the posttreatment assessments, there was amost no  modules completed).
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Figure 6. Number of modules completed by each of the 31 children. Dyads of children and parents share the same numbers on the x-axisin Figure 6

and 7.
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Figure 7. Number of modules completed by each of the 31 parents. Dyads of children and parents share the same numbers on the x-axis in Figure 6

and 7.
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Figure 8. Observed means of child-rated gastrointestina symptoms measured by PedsQL Gastro at pretreatment, every week during treatment, and at
posttreatment. The scale ranges from 0-100, and the range in the sample was 25-100.
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Treatment Satisfaction and Subjective Treatment
Effect

The children reported an average total score onthe CSQ (range
8-32) of 25.1 (SD 5.1) and the parents an average total score of
28.1 (SD 4.4). Most children were satisfied with the support
from the psychologist (28/31, 90%) and reported that the
treatment had helped them deal more effectively with their
symptoms (27/31, 87%). The children rated their mean
subjective treatment effect on the SAQ (range 0-6) as 4.7 (SD
1.0), and the parents rated their child's mean subjective
treatment effect as 5.0 (SD 1.0). Of the 30 children who
compl eted the postassessments, 26 reported that their symptoms
had improved, and 4 reported that they were about the same as
before treatment. These assessmentswere similar for the parents
where 27 parents rated that their child’'s symptoms had
improved, and three rated that the symptoms were about the
same as before treatment. No child or parent reported that the
symptoms had worsened.

Child-Rated Outcomes

Estimated meansand SEsfor all measures are presented in Table
3. Effect-sizes and their 95% Cls and P values are presented in
Table 4. There was a significant pre- to posttreatment change
on the primary outcome measure child-rated gastrointestinal
symptoms (PedsQL Gastro). This change was maintained at
6-month follow-up. The within-group effect size was large
d=1.14 (P<.001) from pre- to posttreatment and also from

http://mental .jmir.org/2017/3/e32/
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post

pretreatment to follow-up, d=1.40 (P<.001). At both
posttreatment and at 6-month follow-up, 15/31 (48%) children
reached clinically significant change on the primary outcome
measure, defined as 30% improvement. The children who
reached clinically significant change at posttreatment had a
mean change score of 28.1 (SD=7.0, range=16.7-41.7) from
pretreatment to posttreatment. For the children who reached
clinically significant change at 6-month follow-up, the mean
change score from pretreatment was 28.7 (SD=7.3,
range=19.4-41.7). PedsQL Gastro was al so assessed every week
during treatment (Figure 8). All measures showed statistically
significant improvement between pre- and posttreatment, except
ISI-C (sleep problems) and PAS (stress) that showed
improvement between pretreatment and 6-month follow-up.
We also observed large effect sizes between pretreatment and
posttreatment for quality of life (PedsQL QOL ), gastrointestinal
symptoms (CSl-24 [gastro]), and the process variables
gastrointestinal specific anxiety (VSl) and avoidant behavior
(IBS-BRQ). At 6-month follow-up, these effect sizesremained
large and the effect sizesfor pain intensity (FACES Pain Rating
Scale), pain-free days, catastrophizing, and school absence had
also become large compared with pretreatment. We observed
a significant improvement of the effect sizes between
posttreatment and 6-month follow-up for pain intensity (FACES
Pain Rating Scale) d=0.56 (P=.01), catastrophizing d=0.69
(P<.001), gastrointestinal symptoms (CSI-24 [gastro]) d=0.40
(P=.03), and stress (PAS) d=0.57 (P=.006).
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Table 3. Estimated means and standard errors at pretreatment, posttreatment, and 6-month follow-up reported by children.

Outcome measure Pretreatment Posttreatment 6-month follow-up
Mean (SE® Mean (SB) Mean (SB)

PedsOL GastroP® 60.30 (2.41) 75.63 (2.44) 79.08 (2.49)
PedsQL QOL %4 72.48 (1.89) 85.75 (1.92) 87.56 (1.97)
FACES Pain Rating Scale 6.87 (0.43) 5.09 (0.44) 3.74 (0.45)
Pain-free daysiwesk® 2.45 (0.36) 3.84 (0.36) 4.35 (0.39)
CDI-<° 2.90 (0.41) 1.92 (0.42) 1.86 (0.42)
scas. o 12.45 (1.34) 10.27 (1.35) 9.13 (1.38)
vsl9 10.74 (1.06) 5.33 (1.07) 345 (1.10)
IBS-BRQ" 29.87 (1.67) 18.91 (1.69) 17.96 (1.74)
Catastrophizing 6.81 (0.67) 461 (0.67) 2.04 (0.69)
Csl-24 15.48 (1.64) 11.78 (1.65) 9.17 (1.67)
CSl-24 (gastro) 7.74 (0.62) 488 (0.63) 350 (0.64)
1S1-CX 6.03 (0.83) 5.19 (0.84) 397 (0.86)
pAg 11.65 (1.20) 10.28 (1.22) 6.48 (1.25)
School absence™ 1.45 (0.19) 0.81 (0.19) 0.59 (0.19)

8SE: standard error.

bPedsQL Gastro: Pediatric Quality of Life Inventory Gastrointestinal Symptom Scale.

®PedsQL Gastro, PedsQL QOL, and pain-free days are reversely scored. Higher scores indicate improvement.
dPedsQL QOL.: Pediatric Quality of Life Inventory.

€CDI-S: Child Depression Inventory-Short version.

fscass: Spence Children Anxiety Scale-Short version.

9vSI: Visceral Sensitivity Index.

hIBSBRQ: Irritable Bowel Syndrome-Behavioral Responses Questionnaire.

iCSl-24: Children’s Somatization | nventory.

Icsl-24 (gastro): Children’s Somatization I nventory-24 (gastro).

KISI-C: Insomnia Severity Index-Child version.

|PAS: Pressure Activation Stress Scale.

Mschool Absence was rated in intervals of hours absent from school last month. 1=1-5 hours, 2=6-10 hours, and 3=more than 10 hours.
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Table 4. Effectssizesfor child-reported outcomes.

Lalouni et al

Outcome measure Pre-post Pre-FU6
Cohend (95% CI) Pvalue  Cohend (95% ClI) P value

PedsOL Gastro® 114P 0.69-1.61 <001 40P 1.04-1.81 <.001
PedsOL QOLC 1,26 0.82-1.72 <001  q43b 0.95-1.97 <.001
FACES Pain Rating Scale 0.74b 0.34-1.17 <001  q30b 0.81-1.74 <.001
Pain-free days 0.70° 0.25-1.17 =002  gogb 0.42-1.49 <.001
cDl-<d 0.43° 0.08-0.79 =006  QasP 0.06-0.87 =.005
SCAS 0.29° 0.03-0.59 =04 0.44P 0.06-0.87 =.002
vsf 0.92° 0.56-1.31 <001 1ogb 0.80-1.72 <.001
IBS-BRQY 118 0.76-1.65 <001 qogb 0.84-1.78 <.001
Catastrophizing 0.59° 0.17-1.00 =.002 1.29P 0.88-1.73 <.001
csl-o4h 0.41° 0.05-0.74 =005  gggP 0.43-0.97 <.001
CSI-24 (gastro)’ 0.82° 0.49-1.17 <001 1o0b 0.91-1.52 <.001
1Sl-Cl 0.18 ~0.20t0 0.53 =31 0.44P 0.11-0.69 =01
PASK 0.20 -0.16 t0 0.60 =31 0770 0.38-1.22 <.001
School absence 0.62° 0.26-1.05 <00l  Qggb 0.49-1.29 <.001

3PpedsQL Gastro: Pediatric Quality of Life Inventory Gastrointestinal Symptom Scale.

bsj gnificant effect sizes.

®PedsQL QOL : Pediatric Quality of Life Inventory.
depi-s: child Depression Inventory-Short version.
€SCAS-S: Spence Children Anxiety Scale-Short version.
fVSl: Visceral Sensitivity Index.

9BS-BRQ: Irritable Bowel Syndrome-Behavioral Responses Questionnaire.

hcsi-24: Children's Somatization Inventory.

icsl-24 (gastro): Children’s Somatization Inventory (gastro).
lIsI-c: Insomnia Severity Index-Child version.

KPAS: Pressure Activation Stress Scale.

School Absence

Beforetreatment, 25 of the 31 children (81%) reported that they
had had some absence from school in the previous month related
to abdominal symptoms. At posttreatment, 14 children (45%,
14/31) reported absence from school related to abdominal
symptoms, and at 6-month follow-up, only 10/31 (32%) children
reported absence from school in the previous month due to
abdominal symptoms. McNemar tests showed that the
differences in school absenteeism between pretreatment and
posttreatment, and pretreatment and 6-month follow-up, were
significant; P=.002 and P<.001, respectively. Of the 25 children

http://mental .jmir.org/2017/3/e32/

who reported school absence at pretreatment, 10 children
reported that they had no school absence at posttreatment, and
11 children reported that they had no school absence at 6-month
follow-up. All children who reported no school absence at
pretreatment also did so during the later assessments.

Romellll Criteria

At posttreatment, 6/31 (19%) children did not fulfill Rome 111
criteria according to their self-assessments any longer, and at
6-month follow-up, 16/31 (52%) no longer fulfilled the criteria
The distribution of the Rome |11 diagnosis at the different time
pointsis presented in Table 5.
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Tableb. Patientsfulfilling Romelll criteriafor different pain-related functional gastrointestinal disorders (P-FGID) diagnoses at pre, post, and 6-month

follow-up.
Disorder Pretreatment Posttreatment FU6
IBS? 19 4 2
FAPPC 11 17 8
gpSd 2 3 2
No P-FGID® 0 6 16

4BS: irritable bowel syndrome.
BEAP: functional abdominal pain.

CParticipants migrated between diagnoses, which explains the increase in functional abdominal pain (FAP) and functional dyspepsia (FD) between pre-
and posttreatment.

9FD: functional dyspepsia.
€P-FGID: pain-related functional gastrointestinal disorders.

(parenta depression). Estimated meansand SEsfor all measures
Parent-Rated Outcomes reported by parents are presented in Table 6. Effect-sizes and

All parent-rated outcomes showed statistically significant  their 95% Cls and P values are presented in Table 7.
improvements from pre- to posttreatment, except PHQ-9

Table 6. Estimated means and standard errors at pretreatment, posttreatment, and 6-month follow-up reported by parents.

Outcome measure Pretreatment Posttreatment 6-month follow-up
Mean (SE® Mean (SE) Mean (SE)

PedsQL Gastra?® 57.62 (222 7454 (2.25) 77.46 (2.29)
PedsQL QOLSd 69.57 (2.05) 82.79 (2.07) 85.95 (2.12)
FACES Pain Rating Scale 6.19 (0.44) 391 (0.45) 3.03 (0.46)
Pain-free days/week® 2.32 (0.37) 37 (0.38) 5.20 (0.39)
CSl-24¢ 13.97 (1.08) 8.46 (1.09) 6.95 (1.12)
CSl-24 (gastro)f 8.55 (0.58) 5.29 (0.58) 3.55 (0.60)
School absence® 1.58 (0.19) 101 (0.19) 0.55 (0.19)
Work absence 0.65 (0.10) 0.34 (0.10) 0.05 (0.10)
ARCS protect 11.35 (0.88) 5.16 (0.90) 441 (0.92)
ARCS monitor 10.10 (0.57) 482 (0.58) 3.99 (0.59)
PHQ-9 4.29 (0.74) 3.45 (0.74) 2.40 (0.75)
GAD-7¥ 3.26 (0.49) 1.90 (0.50) 1.83 (0.51)

8SE: standard error.

bPedsQL Gastro: Pediatric Quality of Life Inventory Gastrointestinal Symptom Scale.

®PedsQL Gastro, PedsQL QOL, and pain-free days are reversely scored. Higher scores indicate improvement.

dPedsQL QOL: Pediatric Quality of Life Inventory.

€CSl-24: Children's Somatization Inventory-24.

fcal-24 (gastro): Children’s Somatization Inventory (gastro).

9School Absence was rated in intervals of hours absent from school last month. 0=0 hours, 1=1-5 hours, 2=6-10 hours, and 3=more than 10 hours.

PWork Absence was rated in intervals of days home from work last month due to the child's abdominal problems. 0=0 days, 1=1-5 days, 2=6-10 days,
and 2=more than 10 days.

IARCS: Adult Responses to Children’s Symptoms.
JPHQ-9: Patient Health Questionnaire-9.
KGAD-7: Generalized Anxiety Disorder-7.
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Effect sizes were large from pretreatment to posttreatment for
gastrointestinal symptoms (PedsQL Gastro), pain intensity
(FACES Pain Rating Scale), quality of life (PedsQL QOL),
somatization (CSI-24), and the process variables assessing
parental responsesto their children’s symptoms (ARCS protect
and monitor). At 6-month follow-up, all measures showed
significant improvements compared with pretreatment. All effect

Lalouni et al

sizeswerelarge from pretrestment to 6-month follow-up, except
for parental depression (PHQ-9) and parental anxiety (GAD-7).
We observed a significant improvement of the effect sizes
between posttreatment and 6-month follow-up for pain-free
days d=0.72 (P<.001), gastrointestina symptoms (CSlI-24
gastro) d=0.54 (P=.004), school absence d=0.44 (P=.006), and
work absence d=0.52 (P=.02).

Table 7. Effectssizesfor parent-reported outcomes, Cohen d, (95% Cl), and P values.

Outcome measure Pre-post Pre-FUG
Cohend (95% CI) P value Cohend (95% ClI) P value

PedsOL Gastro® 1370 0.83-1.96 <.001 1.60° 1.03-2.22 <.001
PedsOL QOL® 116" 0.70-1.69 <.001 La4P 0.93-1.97 <.001
FACES Pain Rating Scale 0.93° 0.46-1.42 <.001 109 0.81-1.72 <.001
Pain-free days 0.67° 0.27-1.08 <.001 1.38P 0.90-1.88 <.001
Csl-24 0.92° 0.44-1.38 <.001 1170 0.46-1.72 <.001
CSI-24 (gastro)® 1.02° 0.56-1.44 <.001 1560 1.18-1.96 <.001
School absence 0.55° 0.22-0.97 <.001 0.99° 0.60-1.49 <.001
Work absence 0.55° 0.00-1.11 =01 1.07° 0.68-1.54 <.001
ARCS protect 1,06 0.67-1.79 <.001 1.41P 0.74-2.00 <.001
ARCS monitor 1.65° 0.96-2.35 <.001 191° 1.15-2.68 <.001
PHQ-99 0.21 -0.13t00.50 =16 0.46° 0.09-0.75 =.002
GAD-7" 0.50° 0.19-0.77 =.004 052 0.20-0.83 =.003

8PedsQL Gastro: Pediatric Quality of Life Inventory Gastrointestinal Symptom Scale.

bSignificant effect sizes.

®PedsQL QOL : Pediatric Quality of Life Inventory.

dcs1-24: Children's Somatization Inventory-24.

€CSI-24 (gastro): Children’s Somatization Inventory (gastro).
fARCS: Adult Responses to Children’s Symptoms.

9PHQ-9: Patient Health Questionnaire-9.

NGAD-7: Generalized Anxiety Disorder-7.

Medication for Abdominal Symptoms

At pretreatment, 12 children were on medications for their
abdominal symptoms. At posttreatment, 6 of the children had
stopped taking medications, and 6 children were still taking
them. None initiated new medications during treatment.

Adverse Events

Parents reported that 7 children had experienced an adverse
event during the treatment. These events were sleep problems
(n=2), increased problems with defecation when decreasing
medication for constipation (n=1), lack of time for school
homework and other obligations (n=1), longer toilet visits (n=1),
increasing number of conflicts due to the treatment exercises
(n=1), and feelings of panic once when doing a difficult
exposure exercise (n=1). One event was rated as having a big
negative impact at the time (sleep problems), two as having
medium negative impact at the time (longer toilet visits and
increasing number of conflicts and resistance to do the

http://mental .jmir.org/2017/3/e32/

exercises), two as having a small negative impact at the time
(dleep problems and difficulty with decreasing medication for
constipation), and two were rated as having no impact at the
time of the occurrence (lack of time for school homework and
other obligations and feelings of panic once when doing a
difficult exposure exercise). At the posttreatment assessments,
three parents rated that their child was till affected by the
adverse events, one with a medium negative impact (sleep
problems) and two with asmall negative impact (sleep problems
and longer toilet visits).

Discussion

Main Results

To the best of our knowledge, this is the first study of
exposure-based Internet-CBT for children aged 8-12 yearswith
P-FGIDs. The results showed that children and their parents
perceived exposure-based Internet-CBT asafeasible, acceptable,
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and hel pful intervention. The within-group effect sizewaslarge
on the primary outcome measure of gastrointestinal symptoms,
from pretreatment to posttreatment, and almost all secondary
measures showed significant improvements. Results were
maintained or further improved at 6-month follow-up. These
results add to the support for exposure-based Internet-CBT for
adults and adolescents with IBS [17,19,59,60]. Comparison
with other studies in the field is complicated by differencesin
research designs and by different ways of reporting results:
effect sizesare not frequently reported and even mean raw scores
are reported differently across studies. In the largest study of
CBT for pediatric P-FGIDs conducted by Levy [22], Cohen d
effect sizeswerereported only at 12-month follow-up [61]. The
within-group effect sizesin Levy’sstudy were comparablewith
our results. Even though the intervention studied by Levy was
brief, therapist time per family in treatment was similar between
Levy’s and our intervention. In a newly published study of
hypnotherapy for children with P-FGIDs[62], the within-group
reductions of pain intensity and frequency werelarge. However,
that study reported more modest results on anxiety, depression,
and quality of life. We observed larger improvements on these
outcomesin thisstudy, especially quality of life. Thus, with the
important limitation in mind that the present study did not
include a control group and thus causal inferences cannot be
drawn, the observed within-group effects are at par with
previous studiesin thefield, indicating potential efficacy of the
treatment format and content.

Strengths and Limitations

Among the strengths of the study were low attrition (with only
one child's assessments missing at posttreatment and three at
6-month follow-up) and high compliance to the treatment.
Another strength was the consistent results on the wide range
of outcome domains assessed, including abdominal symptoms,
quality of life, painintensity, pain-free days, depression, anxiety,
gastrointestinal-specific  anxiety, avoidant  behaviors,
catastrophizing, somatization, sleep, stress, and school absence,
and for parents also work absence, responses to the child's
symptoms, parental depression, and parental anxiety. The
outcome domains used in the study reflect the extent of problems
associated with P-FGIDs and are based on the recommendations
for assessments in clinical trials for pediatric recurrent pain
[36]. The external validity of this study is strengthened by the
fact that participantswere recruited via primary, secondary, and
tertiary health carefor children, and few exclusion criteriawere
used. In this study, psychiatric comorbidity was assessed with
a structured interview (MINI-KID) [31,32] conducted by
psychologists. It would have been interesting to compare the
psychiatric comorbidity in this study with other studiesin the
field. Unfortunately, we have found only one other treatment
study for children with P-FGIDs where the psychiatric
comorbidity was assessed and presented [46]. In that study, the
psychiatric comorbidity was comparable with what was observed
inour study. Hopefully, psychiatric comorbidity will be assessed
and presented thoroughly in future studiesto enable comparison
and discussion.

Lalouni et al

The most important limitation of the study is the within-group
study design. This design was chosen to match the aims of the
study: to assess the acceptability, feasibility, and preliminary
within-group effect sizes, before conducting an RCT.

Possible M echanisms and Clinical I mplications

CBT for children with P-FGIDs typically include multiple
components, and thus, several possible mechanisms of treatment
[22,46,63]. In this study, we had a distinct focus on exposure
to abdominal symptoms and associated stimuli. Fear and
avoidance of these stimuli have been established as key
maintaining factors in adult IBS [64], and this is likely an
important mechanism also for children with P-FGIDs. We
observed large effect sizes on the process variables related to
decreased avoidance (IBS-BRQ), decreased
gastrointestinal-specific anxiety (VSl), and decreased parental
protectiveness and monitoring (ARCS protect and ARCS
monitor). These results support a model where interoceptive
and in-vivo exposure exercises and changed parental responses
to children’s symptoms lead to reduced fear and avoidance and
thereby symptom improvements. Future studies should perform
mediation analyses on these variables to explore how they
interplay and affect symptoms.

Pediatric P-FGIDs have been associated with societal costs,
such as extensive hedlth care visits [5], school absence, and
parental time off work [4]. This study showsthat school absence
and parental work absence can be affected by the treatment, but
because of the study design (with no control condition), no
comprehensive health economic evaluation was conducted.
Future studies should thoroughly assess and take into account
economic factors, when designing and conducting clinical trials
for this population, to investigate if there are societal benefits
aswell as benefits for the families taking part of the treatment
[36].

Considering the large effect sizes on the primary outcome
measure, the high level of acceptability asrated by both children
and parents, and the limited amount of therapist time required,
this treatment is highly promising in reducing symptoms,
improving quality of life, and increasing accessibility to
psychological treatments for children with P-FGIDs.

Conclusions

This is the first study where children aged 8-12 years with
P-FGIDs were treated with therapist-guided exposure-based
Internet-CBT. The children and their parents perceived the
treatment as acceptable, feasible, and helpful. Despite the long
duration of abdomina pain before start of the intervention,
improvements were statistically significant on almost all
measures from pretreatment to posttreatment, and at 6-month
follow-up, all measures showed significant improvementsfrom
pretreatment. The within-group effect size on the primary
outcome measure PedsQL Gastro was large from pretreatment
to posttreatment, and the results were maintained at 6-month
follow-up. We conclude that this treatment may be highly
feasible and clinically effective. The results need to be
confirmed in an RCT.

http://mental .jmir.org/2017/3/e32/

IMIR Ment Health 2017 | vol. 4 | iss. 3| €32 | p. 17
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Lalouni et &

Acknowledgments

The authors would like to thank Tove Sundquist for administrative support throughout the study and professor Emily Holmes
for proofreading the trandations of the screenshots; Figures 2-4. This study has received funding from the Swedish Research
Council (521-2013-2846); Jane and Dan Olsson foundation (4-1559/2013); Kempe-Carlgrenska foundation; Ruth and Richard
Julin foundation (2012Juli0048); Ishizu Matsumurais Donation; M ajblomman foundation; Bengt Ihre research fellowship; Bengt
Ihrefoundation (SL S-331861); Samariten foundation; Swedish society of medicine (SLS-331681, SLS-410501); Vérkstadststiftelsen;
Gadelius foundation; the Regional agreement on medical training and clinical research between Stockholm County Council and
Karolinska Institutet (20130129); and Swedish Research Council for Health, Working life, and Welfare (2014-4052). None of
the funding organizations has had any role in the design and conduct of the study; in the collection, management, and analysis
of the data; or in the preparation, review, and approval of the manuscript.

Conflictsof I nterest
None declared.

References

1. Rasgquin A, Di LC, Forbes D, Guiraldes E, Hyams JS, Staiano A, et al. Childhood functional gastrointestinal disorders:
child/adolescent. Gastroenterology 2006 Apr;130(5):1527-1537. [doi: 10.1053/j.gastro.2005.08.063] [Medline: 16678566]

2. Korterink JJ, Diederen K, Benninga MA, Tabbers MM. Epidemiology of pediatric functional abdominal pain disorders: a
meta-analysis. PLoS One 2015;10(5):e0126982 [ FREE Full text] [doi: 10.1371/journal.pone.0126982] [Medline: 25992621]

3. Campo JV, Bridge J, Ehmann M, Altman S, Lucas A, Birmaher B, et a. Recurrent abdominal pain, anxiety, and depression
in primary care. Pediatrics 2004 Apr;113(4):817-824. [Medline: 15060233]

4.  SapsM, Seshadri R, Sztainberg M, Schaffer G, Marshall BM, Di LC. A prospective school-based study of abdominal pain
and other common somatic complaintsin children. J Pediatr 2009 Mar;154(3):322-326. [doi: 10.1016/j.jpeds.2008.09.047]
[Medline: 19038403]

5.  Pant C, Deshpande A, SferraTJ, Olyaee M. Emergency department visits related to functional abdominal pain in the
pediatric age group. JInvestig Med 2017 Apr;65(4):803-806. [doi: 10.1136/jim-2016-000300] [Medline: 28073942]

6. Korterink JJ, Rutten JM, Venmans L, Benninga MA, Tabbers MM. Pharmacologic treatment in pediatric functional
abdominal pain disorders: a systematic review. J Pediatr 2015 Feb;166(2):424-31.€6. [doi: 10.1016/].jpeds.2014.09.067]
[Medline: 25449223]

7.  Rutten M, Korterink JJ, Venmans LM, BenningaMA, Tabbers MM. Nonpharmacol ogic treatment of functional abdominal
pain disorders: a systematic review. Pediatrics 2015 Mar;135(3):522-535 [FREE Full text] [doi: 10.1542/peds.2014-2123]
[Medline: 25667239]

8.  Vigerland S, Lenhard F, Bonnert M, Lalouni M, Hedman E, Ahlen J, et a. Internet-delivered cognitive behavior therapy
for children and adolescents: a systematic review and meta-analysis. Clin Psychol Rev 2016 Dec;50:1-10 [FREE Full text]
[doi: 10.1016/j.cpr.2016.09.005] [Medline: 27668988]

9.  Abbott RA, Martin AE, Newlove-Delgado TV, Bethel A, Thompson-Coon J, Whear R, et al. Psychosocial interventions
for recurrent abdominal pain in childhood. Cochrane Database Syst Rev 2017 Dec 10;1:CD010971. [doi:
10.1002/14651858.CD010971.pub?] [Medline: 28072460]

10. Ceunen E, Zaman J, Weltens N, Sarafanova E, ArijsV, Vlaeyen JWS, et a. Learned fear of gastrointestinal sensationsin
healthy adults. Clin Gastroenterol Hepatol 2016 Nov;14(11):1552-8.e2. [doi: 10.1016/j.cgh.2016.04.035] [Medline:
27155550Q]

11. Mayer EA, Craske M, Naliboff BD. Depression, anxiety, and the gastrointestinal system. J Clin Psychiatry 2001;62(Suppl
8):28-36; discussion 37 [FREE Full text] [Medline: 12108819]

12. LabusJS, BolusR, Chang L, Wiklund I, Naesdal J, Mayer EA, et a. The visceral sensitivity index: development and
validation of a gastrointestinal symptom-specific anxiety scale. Aliment Pharmacol Ther 2004 Jul 01;20(1):89-97 [FREE
Full text] [doi: 10.1111/].1365-2036.2004.02007.X] [Medline: 15225175]

13. Reme S, Kennedy T, Jones R, Darnley S, Chalder T. Predictors of treatment outcome after cognitive behavior therapy and
antispasmodic treatment for patientswith irritable bowel syndromein primary care. JPsychosom Res 2010 Apr;68(4):385-388.
[doi: 10.1016/j.jpsychores.2010.01.003] [Medline: 20307706]

14. DeaconBJ, Farrell NR, Kemp JJ, Dixon LJ, Sy JT, Zhang AR, et al. Assessing therapist reservations about exposure therapy
for anxiety disorders: the therapist beliefs about exposure scale. J Anxiety Disord 2013 Dec;27(8):772-780. [doi:
10.1016/j.janxdis.2013.04.006] [Medline: 23816349]

15. Laouni M, Olén O, Bonnert M, Hedman E, Serlachius E, Ljétsson B. Exposure-based cognitive behavior therapy for
children with abdominal pain: apilot trial. PLoS One 2016;11(10):e0164647 [FREE Full text] [doi:
10.1371/journal.pone.0164647] [Medline: 27736943]

16. Craske MG, Wolitzky-Taylor KB, Labus J, Wu S, Frese M, Mayer EA, et a. A cognitive-behavioral treatment for irritable
bowel syndrome using interoceptive exposure to visceral sensations. Behav Res Ther 2011 Jun;49(6-7):413-421 [FREE
Full text] [doi: 10.1016/].brat.2011.04.001] [Medline: 21565328]

http://mental .jmir.org/2017/3/e32/ JMIR Ment Health 2017 | vol. 4 | iss. 3| €32 | p. 18
(page number not for citation purposes)


http://dx.doi.org/10.1053/j.gastro.2005.08.063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16678566&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0126982
http://dx.doi.org/10.1371/journal.pone.0126982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25992621&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15060233&dopt=Abstract
http://dx.doi.org/10.1016/j.jpeds.2008.09.047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19038403&dopt=Abstract
http://dx.doi.org/10.1136/jim-2016-000300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28073942&dopt=Abstract
http://dx.doi.org/10.1016/j.jpeds.2014.09.067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25449223&dopt=Abstract
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=25667239
http://dx.doi.org/10.1542/peds.2014-2123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25667239&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0272-7358(15)30090-8
http://dx.doi.org/10.1016/j.cpr.2016.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27668988&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD010971.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28072460&dopt=Abstract
http://dx.doi.org/10.1016/j.cgh.2016.04.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27155550&dopt=Abstract
http://www.psychiatrist.com/jcp/article/pages/2001/v62s08/v62s0806a.aspx
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12108819&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2036.2004.02007.x
http://dx.doi.org/10.1111/j.1365-2036.2004.02007.x
http://dx.doi.org/10.1111/j.1365-2036.2004.02007.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15225175&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychores.2010.01.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20307706&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2013.04.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23816349&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0164647
http://dx.doi.org/10.1371/journal.pone.0164647
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27736943&dopt=Abstract
http://europepmc.org/abstract/MED/21565328
http://europepmc.org/abstract/MED/21565328
http://dx.doi.org/10.1016/j.brat.2011.04.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21565328&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Lalouni et &

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

Ljétsson B, Fak L, Vesterlund AW, Hedman E, Lindfors P, Riick C, et al. Internet-delivered exposure and mindfulness
based therapy for irritable bowel syndrome--arandomized controlled trial. Behav Res Ther 2010 Jun;48(6):531-539. [doi:
10.1016/j.brat.2010.03.003] [Medline: 20362976]

Ljétsson B, Hesser H, Andersson E, Lackner M, El AS, Falk L, et al. Provoking symptoms to relieve symptoms: a
randomized controlled dismantling study of exposure therapy in irritable bowel syndrome. Behav Res Ther 2014
Apr;55:27-39. [doi: 10.1016/].brat.2014.01.007] [Medline: 24584055]

Bonnert M, Olén O, Lalouni M, BenningaMA, Bottai M, Engelbrektsson J, et al. Internet-delivered cognitive behavior
therapy for adolescents with irritable bowel syndrome: a randomized controlled trial. Am J Gastroenterol 2017
Jan;112(1):152-162. [doi: 10.1038/2j0.2016.503] [Medline: 27845338]

Palermo TM, Varie CR, Karlson CW. Family and parent influences on pediatric chronic pain: adevel opmental perspective.
Am Psychol 2014;69(2):142-152 [FREE Full text] [doi: 10.1037/a0035216] [Medline: 24547800]

Walker LS, Williams SE, Smith CA, Garber J, Van SDA, Lipani TA. Parent attention versus distraction: impact on symptom
complaints by children with and without chronic functional abdominal pain. Pain 2006 May;122(1-2):43-52 [FREE Full
text] [doi: 10.1016/j.pain.2005.12.020] [Medline: 16495006]

Levy RL, Langer SL, Walker LS, Romano JM, Christie DL, Youssef N, et al. Cognitive-behavioral therapy for children
with functional abdominal pain and their parents decreases pain and other symptoms. Am J Gastroenterol 2010
Apr;105(4):946-956 [FREE Full text] [doi: 10.1038/8)9.2010.106] [Medline: 20216531]

Sanders MR, Shepherd RW, Cleghorn G, Woolford H. The treatment of recurrent abdominal pain in children: a controlled
comparison of cognitive-behavioral family intervention and standard pediatric care. J Consult Clin Psychol 1994
Apr;62(2):306-314. [Medline: 8201068]

Levy R, Langer S, van TM, Romano J, Murphy T, Walker L, et a. Brief telephone-delivered cognitive behavioral therapy
targeted to parents of children with functional abdominal pain: arandomized controlledtrial. Pain 2017 Apr;158(4):618-628.
[doi: 10.1097/j.pain.0000000000000800] [Medline: 28301859]

Reed-Knight B, Claar RL, Schurman JV, van TMAL . Implementing psychological therapies for functional Gl disordersin
children and adults. Expert Rev Gastroenterol Hepatol 2016 Sep;10(9):981-984. [doi: 10.1080/17474124.2016.1207524]
[Medline: 27356273]

Hedman E, Ljotsson B, Lindefors N. Cognitive behavior therapy viathe Internet: a systematic review of applications,
clinical efficacy and cost-effectiveness. Expert Rev Pharmacoecon Outcomes Res 2012 Dec;12(6):745-764. [doi:
10.1586/erp.12.67] [Medline: 23252357]

Anderson RE, Spence SH, Donovan CL, March S, Prosser S, Kenardy J. Working alliance in online cognitive behavior
therapy for anxiety disordersin youth: comparison with clinic delivery and its role in predicting outcome. J Med Internet
Res 2012;14(3):e88 [FREE Full text] [doi: 10.2196/jmir.1848] [Medline: 22789657]

Bonnert M, Ljotsson B, Hedman E, Andersson J, Arnell H, Benninga M, et al. | nternet-delivered cognitive behavior therapy
for adolescents with functional gastrointestinal disorders— An open trial. Internet Interv 2014 Jul;1(3):141-148 [FREE
Full text] [doi: 10.1016/].invent.2014.07.002]

Vigerland S, Lj6tsson B, Thulin U, Ost L, Andersson G, Serlachius E. Internet-delivered cognitive behavioural therapy for
children with anxiety disorders: arandomised controlled trial. Behav Res Ther 2016 Jan;76:47-56 [FREE Full text] [doi:
10.1016/j.brat.2015.11.006] [Medline: 26649465]

Lenhard F, Andersson E, Mataix-Cols D, Riick C, Vigerland S, Hogstrom J, et a. Therapist-guided, internet-delivered
cognitive-behavioral therapy for adol escents with obsessive-compulsive disorder: arandomized controlled trial. JAm Acad
Child Adolesc Psychiatry 2017 Jan;56(1):10-9.e2 [FREE Full text] [doi: 10.1016/j.jaac.2016.09.515] [Medline: 27993223]
Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et a. The mini-international neuropsychiatric
interview (M.1.N.1.): the devel opment and validation of a structured diagnostic psychiatric interview for DSM-1V and
ICD-10. J Clin Psychiatry 1998;59(Suppl 20):22-33;quiz 34. [Medline: 9881538]

Sheehan DV, Sheehan KH, Shytle RD, Janavs J, Bannon Y, Rogers JE, et al. Reliability and validity of the mini international
neuropsychiatric interview for children and adolescents (MINI-KID). J Clin Psychiatry 2010 Mar;71(3):313-326. [doi:
10.4088/JCP.09m05305whi] [Medline: 20331933]

Ljétsson B, Andréewitch S, Hedman E, Riick C, Andersson G, Lindefors N. Exposure and mindful ness based therapy for
irritable bowel syndrome--an open pilot study. J Behav Ther Exp Psychiatry 2010 Sep;41(3):185-190. [doi:
10.1016/].jbtep.2010.01.001] [Medline: 20079485]

Kling A, Forster M, Sundell K, Melin L. A randomized controlled effectiveness trial of parent management training with
varying degrees of therapist support. Behav Ther 2010 Dec;41(4):530-542. [doi: 10.1016/j.beth.2010.02.004] [Medline:
21035616]

Lindberg L, Ulfsdotter M, Jalling C, Skérstrand E, Lalouni M, L6nn RK, et a. The effects and costs of the universal parent
group program - all children in focus: astudy protocol for arandomized wait-list controlled trial. BMC Public Health 2013
Jul 29;13:688 [FREE Full text] [doi: 10.1186/1471-2458-13-688] [Medline: 23890316]

McGrath PJ, Walco GA, Turk DC, Dworkin RH, Brown MT, Davidson K, PedIMMPACT. Core outcome domains and
measures for pediatric acute and chronic/recurrent pain clinical trials: PedlMMPACT recommendations. J Pain 2008
Sep;9(9):771-783. [doi: 10.1016/j.jpain.2008.04.007] [Medline: 18562251]

http://mental .jmir.org/2017/3/e32/ JMIR Ment Health 2017 | vol. 4 | iss. 3| €32 | p. 19

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.brat.2010.03.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20362976&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2014.01.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24584055&dopt=Abstract
http://dx.doi.org/10.1038/ajg.2016.503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27845338&dopt=Abstract
http://europepmc.org/abstract/MED/24547800
http://dx.doi.org/10.1037/a0035216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24547800&dopt=Abstract
http://europepmc.org/abstract/MED/16495006
http://europepmc.org/abstract/MED/16495006
http://dx.doi.org/10.1016/j.pain.2005.12.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16495006&dopt=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2887246&tool=pmcentrez&rendertype=abstract
http://dx.doi.org/10.1038/ajg.2010.106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20216531&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8201068&dopt=Abstract
http://dx.doi.org/10.1097/j.pain.0000000000000800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28301859&dopt=Abstract
http://dx.doi.org/10.1080/17474124.2016.1207524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27356273&dopt=Abstract
http://dx.doi.org/10.1586/erp.12.67
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23252357&dopt=Abstract
http://www.jmir.org/2012/3/e88/
http://dx.doi.org/10.2196/jmir.1848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22789657&dopt=Abstract
http://www.sciencedirect.com/science/article/pii/S2214782914000207
http://www.sciencedirect.com/science/article/pii/S2214782914000207
http://dx.doi.org/10.1016/j.invent.2014.07.002
https://linkinghub.elsevier.com/retrieve/pii/S0005-7967(15)30055-3
http://dx.doi.org/10.1016/j.brat.2015.11.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26649465&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0890-8567(16)31857-3
http://dx.doi.org/10.1016/j.jaac.2016.09.515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27993223&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9881538&dopt=Abstract
http://dx.doi.org/10.4088/JCP.09m05305whi
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20331933&dopt=Abstract
http://dx.doi.org/10.1016/j.jbtep.2010.01.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20079485&dopt=Abstract
http://dx.doi.org/10.1016/j.beth.2010.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21035616&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-688
http://dx.doi.org/10.1186/1471-2458-13-688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23890316&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2008.04.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18562251&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Lalouni et &

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

Varni JW, Lane MM, Burwinkle TM, Fontaine EN, Youssef NN, Schwimmer JB, et al. Health-related quality of lifein
pediatric patients with irritable bowel syndrome: a comparative analysis. J Dev Behav Pediatr 2006 Dec;27(6):451-458.
[Medline: 17164617)

Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of the pediatric quality of life inventory version 4.0
generic core scales in healthy and patient populations. Med Care 2001 Aug;39(8):800-812. [Medline: 11468499]
HicksCL, von BC, Spafford PA, van K1, Goodenough B. Thefaces pain scale-revised: toward acommon metricin pediatric
pain measurement. Pain 2001 Aug;93(2):173-183. [Medline: 11427329]

Allgaier A, Frilhe B, Pietsch K, Saravo B, Baethmann M, Schulte-Kdrne G. Is the children's depression inventory short
version avalid screening tool in pediatric care? a comparison to its full-length version. J Psychosom Res 2012
Nov;73(5):369-374. [doi: 10.1016/j.jpsychores.2012.08.016] [Medline: 23062811]

Smucker MR, Craighead WE, Craighead LW, Green BJ. Normative and reliability data for the children's depression
inventory. J Abnorm Child Psychol 1986 Mar;14(1):25-39. [Medline: 3950219]

Spence SH, Barrett PM, Turner CM. Psychometric properties of the spence children’'s anxiety scale with young adolescents.
JAnxiety Disord 2003;17(6):605-625. [Medline: 14624814]

Reme SE, Darnley S, Kennedy T, Chalder T. The development of the irritable bowel syndrome-behavioral responses
guestionnaire. J Psychosom Res 2010 Sep;69(3):319-325. [doi: 10.1016/j.jpsychores.2010.01.025] [Medline: 20708455]
Walker L, Smith C, Garber J, Van SD. Development and validation of the pain response inventory for children. Psychol
Assess 1997 Dec;9(4):392-405 [FREE Full text]

Walker L, Baber K, Garber J, Smith C. A typology of pain coping strategies in pediatric patients with chronic abdominal
pain. Pain 2008 Jul;137(2):266-275 [FREE Full text] [doi: 10.1016/j.pain.2007.08.038]

van DV, Derkx BH, BenningaMA, Boer F, de HE. Cognitive behavior therapy for pediatric functional abdominal pain: a
randomized controlled trial. Pediatrics 2013 Nov;132(5):e1163-e1172 [FREE Full text] [doi: 10.1542/peds.2013-0242]
[Medline: 24127467]

Kanstrup M, Holmstrém L, Ringstrom R, Wicksell RK. Insomniain paediatric chronic pain and its impact on depression
and functional disability. Eur J Pain 2014 Sep;18(8):1094-1102. [doi: 10.1002/j.1532-2149.2013.00450.x] [Medline:
24443275]

Lindblad F, Backman L, Akerstedt T. Immigrant girls perceive less stress. Acta Paediatr 2008 Jul;97(7):889-893. [doi:
10.1111/j.1651-2227.2008.00857.x] [Medline: 18460041]

Larsen DL, Attkisson CC, Hargreaves WA, Nguyen TD. Assessment of client/patient satisfaction: development of ageneral
scale. Eval Program Plann 1979;2(3):197-207. [Medline: 10245370]

Gonsalkorale WM, Miller V, Afzal A, Whorwell PJ. Long term benefits of hypnotherapy for irritable bowel syndrome.
Gut 2003 Nov;52(11):1623-1629 [FREE Full text] [Medline: 14570733]

Van Slyke DA, Walker LS. Mothers' responses to children’'s pain. Clin J Pain 2006 May;22(4):387-391. [doi:
10.1097/01.ajp.0000205257.80044.01] [Medline: 16691093]

Noel M, AlbertsN, Langer SL, Levy RL, Walker LS, Palermo TM. The sensitivity to change and responsiveness of the
adult responses to children's symptoms in children and adolescents with chronic pain. J Pediatr Psychol 2016
Apr;41(3):350-362. [doi: 10.1093/jpepsy/jsv095] [Medline: 26493601]

Noel M, Palermo TM, Essner B, Zhou C, Levy RL, Langer SL, et al. A developmental analysis of the factorial validity of
the parent-report version of the adult responses to children's symptomsin children versus adolescents with chronic pain or
pain-related chronic illness. J Pain 2015 Jan;16(1):31-41 [FREE Full text] [doi: 10.1016/].jpain.2014.10.005] [Medline:
25451623]

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of abrief depression severity measure. J Gen Intern Med 2001
Sep;16(9):606-613 [FREE Full text] [Medline: 11556941]

Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Cohen J. A power primer. Psychol Bull 1992 Jul;112(1):155-159. [Medline: 19565683]

Andrew MR, Eccleston C, Derry S, Wiffen B, Bell RF, Straube S, et al. “Evidence” in chronic pain--establishing best
practicein thereporting of systematic reviews. Pain 2010 Sep;150(3):386-389. [doi: 10.1016/j.pain.2010.05.011] [Medline:
20627575]

Dear BF, Gandy M, Karin E, Ricciardi T, Langman N, StaplesL G, et a. The pain course: exploring predictors of clinical
response to an internet-delivered pain management program. Pain 2016 Oct;157(10):2257-2268. [doi:
10.1097/].pain.0000000000000639] [Medline: 27257857]

Ljétsson B, Andersson G, Andersson E, Hedman E, Lindfors P, Andréewitch S, et al. Acceptability, effectiveness, and
cost-effectiveness of internet-based exposure treatment for irritable bowel syndromein aclinical sample: a randomized
controlled trial. BMC Gastroenterol 2011 Oct 12;11:110 [FREE Full text] [doi: 10.1186/1471-230X-11-110] [Medline:
21992655]

Ljétsson B, Hedman E, Andersson E, Hesser H, Lindfors P, Hursti T, et al. Internet-delivered exposure-based treatment
vS. stress management for irritable bowel syndrome: arandomized trial. Am J Gastroenterol 2011 Aug;106(8):1481-1491.
[doi: 10.1038/8j0.2011.139] [Medline: 21537360]

http://mental .jmir.org/2017/3/e32/ JMIR Ment Health 2017 | vol. 4 | iss. 3| €32 | p. 20

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17164617&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11468499&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11427329&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychores.2012.08.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23062811&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3950219&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14624814&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychores.2010.01.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20708455&dopt=Abstract
http://psycnet.apa.org/journals/pas/9/4/392/
http://journals.lww.com/pain/Abstract/2008/07150/A_typology_of_pain_coping_strategies_in_pediatric.6.aspx
http://dx.doi.org/10.1016/j.pain.2007.08.038
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=24127467
http://dx.doi.org/10.1542/peds.2013-0242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24127467&dopt=Abstract
http://dx.doi.org/10.1002/j.1532-2149.2013.00450.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24443275&dopt=Abstract
http://dx.doi.org/10.1111/j.1651-2227.2008.00857.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18460041&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10245370&dopt=Abstract
http://gut.bmj.com/cgi/pmidlookup?view=long&pmid=14570733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14570733&dopt=Abstract
http://dx.doi.org/10.1097/01.ajp.0000205257.80044.01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16691093&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsv095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26493601&dopt=Abstract
http://europepmc.org/abstract/MED/25451623
http://dx.doi.org/10.1016/j.jpain.2014.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25451623&dopt=Abstract
http://europepmc.org/abstract/MED/11556941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19565683&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2010.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20627575&dopt=Abstract
http://dx.doi.org/10.1097/j.pain.0000000000000639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27257857&dopt=Abstract
https://bmcgastroenterol.biomedcentral.com/articles/10.1186/1471-230X-11-110
http://dx.doi.org/10.1186/1471-230X-11-110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21992655&dopt=Abstract
http://dx.doi.org/10.1038/ajg.2011.139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21537360&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Lalouni et &

61. LevyRL,Langer SL, Walker LS, Romano JM, Christie DL, Youssef N, et al. Twelve-month follow-up of cognitive
behavioral therapy for children with functional abdominal pain. JAMA Pediatr 2013 Feb;167(2):178-184 [FREE Full text]
[doi: 10.1001/2013.jamapediatrics.282] [Medline: 23277304]

62. Rutten M, Vlieger AM, Frankenhuis C, George EK, Groeneweg M, Norbruis OF, et al. Home-based hypnotherapy
self-exercises vsindividua hypnotherapy with a therapist for treatment of pediatric irritable bowel syndrome, functional
abdominal pain, or functional abdominal pain syndrome: arandomized clinical trial. JAMA Pediatr 2017 May
01;171(5):470-477. [doi: 10.1001/jamapediatrics.2017.0091] [Medline: 28346581]

63. Grof3 M, Warschburger P. Evaluation of a cognitive-behavioral pain management program for children with chronic
abdominal pain: arandomized controlled study. Int JBehav Med 2013 Sep;20(3):434-443. [doi: 10.1007/s12529-012-9228-3]
[Medline: 22328460]

64. Ljotsson B, Hesser H, Andersson E, Lindfors P, Hursti T, Riick C, et al. Mechanisms of change in an exposure-based
treatment for irritable bowel syndrome. J Consult Clin Psychol 2013 Dec;81(6):1113-1126. [doi: 10.1037/a0033439]
[Medline: 23750460]

Abbreviations

ARCS: Adult Responsesto Children’s Symptoms

CBT: cognitive behavioral therapy

CDI-S: Child Depression Inventory-Short version

CSI-24: Children’s Somatization Inventory-24

FAP: functional abdominal pain

FD: functional dyspepsia

GAD-7: Generalized Anxiety Disorder-7

IBS: irritable bowel syndrome

IBS-BRQ: Irritable Bowel Syndrome-Behavioral Responses Questionnaire
Internet-CBT: Internet-delivered cognitive behavior therapy

ISI-C: Insomnia Severity Index-Child version.

MINI-KID: Mini-International Neuropsychiatric Interview for Children and Adolescents
PAS: Pressure Activation Stress Scale

PedIMMPACT: the Pediatric Initiative on Methods, M easurement, and Pain Assessment in Clinical Trials
PedsQL Gastro: Pediatric Quality of Life Inventory Gastrointestinal Symptom Scale
PedsQL QOL: Pediatric Quality of Life Inventory

P-FGID: pain-related functional gastrointestinal disorder

PHQ-9: Patient Health Questionnaire-9

RCT: randomized controlled trial

SCAS-S: Spence Children Anxiety Scale-Short version.

SOL: stop, observe, and let go

VSI: Visceral Sensitivity Index
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