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A B S T R A C T

Background

This review supersedes the original Cochrane review first published in 2008 (Huertas-Ceballos 2008).

Between 4% and 25% of school-aged children complain of recurrent abdominal pain (RAP) severe enough to interfere with their daily
activities. No organic cause for this pain can be found on physical examination or investigation for the majority of such children. Although
many children are managed by reassurance and simple measures, a large range of psychosocial interventions involving cognitive and
behavioural components have been recommended.

Objectives

To determine the eKectiveness of psychosocial interventions for reducing pain in school-aged children with RAP.

Search methods

In June 2016 we searched CENTRAL, MEDLINE, Embase, eight other databases, and two trials registers. We also searched the references
of identified studies and relevant reviews.

Selection criteria

Randomised controlled trials comparing psychosocial therapies with usual care, active control, or wait-list control for children and
adolescents (aged 5 to 18 years) with RAP or an abdominal pain-related functional gastrointestinal disorder defined by the Rome III criteria
were eligible for inclusion.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. Five review authors independently selected studies, assessed them
for risk of bias, and extracted relevant data. We also assessed the quality of the evidence using the GRADE approach.

Main results

This review includes 18 randomised controlled trials (14 new to this version), reported in 26 papers, involving 928 children and adolescents
with RAP between the ages of 6 and 18 years. The interventions were classified into four types of psychosocial therapy: cognitive
behavioural therapy (CBT), hypnotherapy (including guided imagery), yoga, and written self-disclosure. The studies were carried out in
the USA, Australia, Canada, the Netherlands, Germany, and Brazil. The majority of the studies were small and short term; only two studies
included more than 100 participants, and only five studies had follow-up assessments beyond six months. Small sample sizes and the
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degree of assessed risk of performance and detection bias in many studies led to the overall quality of the evidence being rated as low
to very low for all outcomes.

For CBT compared to control, we found evidence of treatment success postintervention (odds ratio (OR) 5.67, 95% confidence interval (CI)
1.18 to 27.32; Z = 2.16; P = 0.03; 4 studies; 175 children; very low-quality evidence), but no evidence of treatment success at medium-term
follow-up (OR 3.08, 95% CI 0.93 to 10.16; Z = 1.85; P = 0.06; 3 studies; 139 children; low-quality evidence) or long-term follow-up (OR 1.29,
95% CI 0.50 to 3.33; Z = 0.53; P = 0.60; 2 studies; 120 children; low-quality evidence). We found no evidence of eKects of intervention on
pain intensity scores measured postintervention (standardised mean diKerence (SMD) -0.33, 95% CI -0.74 to 0.08; 7 studies; 405 children;
low-quality evidence), or at medium-term follow-up (SMD -0.32, 95% CI -0.85 to 0.20; 4 studies; 301 children; low-quality evidence).

For hypnotherapy (including studies of guided imagery) compared to control, we found evidence of greater treatment success
postintervention (OR 6.78, 95% CI 2.41 to 19.07; Z = 3.63; P = 0.0003; 4 studies; 146 children; low-quality evidence) as well as reductions
in pain intensity (SMD -1.01, 95% CI -1.41 to -0.61; Z = 4.97; P < 0.00001; 4 studies; 146 children; low-quality evidence) and pain frequency
(SMD -1.28, 95% CI -1.84 to -0.72; Z = 4.48; P < 0.00001; 4 studies; 146 children; low-quality evidence). The only study of long-term eKect
reported continued benefit of hypnotherapy compared to usual care aQer five years, with 68% reporting treatment success compared to
20% of controls (P = 0.005).

For yoga therapy compared to control, we found no evidence of eKectiveness on pain intensity reduction postintervention (SMD -0.31, 95%
CI -0.67 to 0.05; Z = 1.69; P = 0.09; 3 studies; 122 children; low-quality evidence).

The single study of written self-disclosure therapy reported no benefit for pain.

There was no evidence of eKect from the pooled analyses for any type of intervention on the secondary outcomes of school performance,
social or psychological functioning, and quality of daily life.

There were no adverse eKects for any of the interventions reported.

Authors' conclusions

The data from trials to date provide some evidence for beneficial eKects of CBT and hypnotherapy in reducing pain in the short term
in children and adolescents presenting with RAP. There was no evidence for the eKectiveness of yoga therapy or written self-disclosure
therapy. There were insuKicient data to explore eKects of treatment by RAP subtype.

Higher-quality, longer-duration trials are needed to fully investigate the eKectiveness of psychosocial interventions. Identifying the active
components of the interventions and establishing whether benefits are sustained in the long term are areas of priority. Future research
studies would benefit from employing active control groups to help minimise potential bias from wait-list control designs and to help
account for therapist and intervention time.

P L A I N   L A N G U A G E   S U M M A R Y

Psychosocial therapy for recurrent abdominal pain in childhood

Review question

Do psychosocial therapies reduce pain in children and adolescents with recurrent abdominal pain?

Background

Between 4% and 25% of school-aged children complain of recurrent abdominal pain severe enough to interfere with their daily activities.
No organic cause for this pain can be found on physical examination or investigation for the majority of such children. Although many
children are managed by reassurance and simple measures, a large range of psychological and behavioural ('psychosocial') therapies have
been recommended.

Methods and study characteristics

As of June 2016, we identified 18 randomised controlled trials (a type of scientific experiment in which people are randomly assigned to
one of two or more treatments), which included 928 children and adolescents between the ages of 6 and 18 years. These studies compared
a range of psychosocial therapy to usual care or some form of non-therapy control (such as education or breathing exercises). We identified
four diKerent kinds of psychosocial therapy: cognitive behavioural therapy, hypnotherapy, yoga, and written self-disclosure (a therapy that
involves writing down thoughts and feelings about something distressing). The duration of the included studies ranged from five days to
three months. The studies were conducted in the USA, Australia, Canada, the Netherlands, Germany, and Brazil.

Key results

We found that cognitive behavioural therapy and hypnotherapy may be eKective in terms of reducing pain in the short term. There was
little evidence of long-term benefit. There was no evidence that either therapy had a beneficial eKect on quality of life, daily activities,
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or psychological outcomes such as anxiety and depression. Yoga therapy and written self-disclosure as a therapy had no eKect on pain,
quality of life, or daily activities. No adverse eKects were reported from any of these therapies.

Quality of the evidence

We rated the overall quality of the evidence as low to very low for all outcomes. Many of the studies had small sample sizes or weaknesses
in their study design. The authors reported no conflicts of interest in relation to funding.

Conclusion

Cognitive behavioural therapy and hypnotherapy warrant consideration by clinicians as part of the management strategy for children with
recurrent abdominal pain. The overall quality of the evidence was low to very low. More high-quality research is needed to evaluate the
particular aspects of the therapies that are eKective and to establish whether benefits are maintained over time.
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Summary of findings for the main comparison.   Cognitive behavioural therapy compared with control for children and adolescents with recurrent
abdominal pain

Cognitive behavioural therapy compared with control for children and adolescents with recurrent abdominal pain

Patient or population: children and adolescents with recurrent abdominal pain

Settings: mixed

Intervention: cognitive behavioural therapy

Comparison: usual care or wait-list control

Outcomes Probable outcome
with control or
usual care

Probable outcome
with CBT

OR
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Treatment success:
postintervention

211 per 1000 494 per 1000 Pooled OR 5.67
(1.18 to 27.32)

175 (4) ⊕⊝⊝⊝ 1 
Very low

Varied definitions of 'treatment success'
used by authors (pain free; reduction of 10
points on API; Walker 1997).

Treatment success:
medium-term fol-
low-up (between 3
and 12 months)

349 per 1000 551 per 1000 Pooled OR 3.08

(0.93 to 10.16)

139 (3) ⊕⊕⊝⊝ 2 
Low

Varied definitions of 'treatment success'
used by authors (pain free; reduction of 10
points on API; Walker 1997).

Pain intensity:
postintervention

Lower score equals
less pain.

The pain score in the CBT groups was, on
average, 0.33 SDs lower (95% CI -0.74 to
0.08) than in the usual care, wait-list, or
education control groups.

— 405 (7) ⊕⊕⊝⊝ 3 
Low

As a rule of thumb, 0.2 SD represents a
small difference, 0.5 SD a moderate differ-
ence, and 0.8 SD a large difference.

Varied measures used to assess pain inten-
sity (FACES Pain Scale (Bieri 1990); visual
analogue scale; Likert scale).

Pain intensity:
medium-term fol-
low-up (between 3
and 12 months)

Lower score equals
less pain.

The pain score in the CBT groups was, on
average, 0.32 SDs lower (95% CI -0.85 to
0.20) than in the usual care, wait-list, or
education control groups.

— 301 (4) ⊕⊕⊝⊝ 4 
Low

As a rule of thumb, 0.2 SD represents a
small difference, 0.5 SD a moderate differ-
ence, and 0.8 SD a large difference.

C
o

ch
ra

n
e

L
ib

ra
ry

T
ru

ste
d

 e
v

id
e

n
ce

.
In

fo
rm

e
d

 d
e

cisio
n

s.
B

e
tte

r h
e

a
lth

.

  

C
o

ch
ra

n
e D

a
ta

b
a

se o
f S

ystem
a

tic R
e

vie
w

s



P
sy

ch
o

so
cia

l in
te

rv
e

n
tio

n
s fo

r re
cu

rre
n

t a
b

d
o

m
in

a
l p

a
in

 in
 ch

ild
h

o
o

d
 (R

e
v

ie
w

)

C
o

p
yrig

h
t ©

 2017 T
h

e C
o

ch
ra

n
e C

o
lla

b
o

ra
tio

n
. P

u
b

lish
ed

 b
y Jo

h
n

 W
ile

y &
 S

o
n

s, Ltd
.

5

QOL (physical sub-
scale): postinter-
vention

Higher score equals
better QOL.

The QOL score (physical subscale) in the
CBT groups was, on average, 0.71 SDs
higher (95% CI -0.25 to 1.66) than in the
usual care, wait-list, or education control
groups.

— 136 (3) ⊕⊝⊝⊝ 5 
Very low

As a rule of thumb, 0.2 SD represents a
small difference, 0.5 SD a moderate differ-
ence, and 0.8 SD a large difference.

2 studies used PedsQL (Varni 2001), 1 study
used KIDSCREEN (Ravens-Sieberer 2005).

QOL (psychosocial
subscale): postin-
tervention

Higher score equals
better QOL.

The QOL score (psychosocial subscale) in
the CBT groups was, on average, 0.43 SDs
higher (95% CI -0.21 to 1.06) than in the
usual care, wait-list, or education groups.

— 136 (3) ⊕⊕⊝⊝ 6 
Low

As a rule of thumb, 0.2 SD represents a
small difference, 0.5 SD a moderate differ-
ence, and 0.8 SD a large difference.

2 studies used PedsQL (Varni 2001), 1 study
used KIDSCREEN (Ravens-Sieberer 2005).

Functional disabili-
ty or activity limita-
tions: postinterven-
tion

Lower score equals
less activity disabili-
ty.

Functional disability in the CBT groups
was, on average, 0.57 SDs lower (95% CI
-1.34 to 0.19) than in the usual care, wait-
list, or education control groups.

— 176 (4) ⊕⊝⊝⊝ 7 
Very low

As a rule of thumb, 0.2 SD represents a
small difference, 0.5 SD a moderate differ-
ence, and 0.8 SD a large difference.

3 different functional disability or activity
limitation indices used (KINDL-R (Ravens-
Sieberer 2005); CALI (Palermo 2004; Paler-
mo 2016); FDI (Walker 1991)).

API: Abdominal Pain Index; CALI: Child Activity Limitations Interview; CBT: cognitive behavioural therapy; CI: confidence interval; FDI: Functional Disability Inventory;
KIDSCREEN: Health Related Quality of Life Questionnaire for Children and Young People; KINDL-R: measure of health-related quality of life; OR: odds ratio; PedsQL: Pedi-
atric Quality of Life Inventory; QOL: quality of life; SD: standard deviation

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded three levels: high risk of bias across the studies in study design and outcome assessment; high level of unexplained heterogeneity (> 70%); and a low number of
participants included in the analysis, wide CIs.
2Downgraded two levels: high risk of bias across the studies in study design and a low number of participants included in the analysis, wide CIs.
3Downgraded two levels: high level of unexplained heterogeneity (> 70%) and high risk of bias across the studies, with baseline diKerences in primary outcomes in the largest
study.
4Downgraded two levels: high level of unexplained heterogeneity (> 70%) and high risk of bias across the studies, with baseline diKerences in primary outcomes in the largest
study.
5Downgraded three levels: high risk of bias across the studies in study design; high level of unexplained heterogeneity (> 70%); and a low number of participants included in
the analysis, wide CIs.
6Downgraded two levels: high risk of bias across the studies in study design and a low number of participants included in the analysis, wide CIs.
7Downgraded three levels: high risk of bias across the studies in study design; high level of unexplained heterogeneity (> 70%); and a low number of participants included in
the analysis, wide CIs.
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Summary of findings 2.   Hypnotherapy compared with control for children and adolescents with recurrent abdominal pain

Hypnotherapy compared with control for children and adolescents with recurrent abdominal pain

Patient or population: children and adolescents with recurrent abdominal pain

Settings: mixed

Intervention: hypnotherapy

Comparison: usual care or wait-list control

Outcomes Probable out-
come with con-
trol or usual
care

Probable out-
come with
hypnotherapy

OR
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Treatment suc-
cess: postin-
tervention

136 per 1000 525 per 1000 Pooled OR 6.78
(2.41 to 19.07)

146 (4) ⊕⊕⊝⊝ 1 
Low

2 studies defined treatment success or remission as
> 80% decrease in pain intensity. 1 study used the de-
finition of "4 or less days of pain per month and no
missed activities" and 1 study as "> 50% reduction in
API" (Walker 1997).

Pain intensity:
postinterven-
tion

Lower score
equals less
pain.

The pain intensity score in the hyp-
notherapy groups was, on aver-
age, 1.01 SDs lower (95% CI -1.41
to -0.61) than in the usual care or
wait-list control groups.

— 146 (4) ⊕⊕⊝⊝ 1 
Low

As a rule of thumb, 0.2 SD represents a small difference,
0.5 SD a moderate difference, and 0.8 SD a large differ-
ence. 1.3 represents a large effect difference.

Pain intensity measured by 2 different scales (the FACES
Pain Scale and the API (Bieri 1990; Walker 1997)).

Pain frequen-
cy: postinter-
vention

Lower score
equals less
pain.

The pain frequency score in the
hypnotherapy groups was, on aver-
age, 1.28 SDs lower (95% CI -1.84
to -0.72) than in the usual care or
wait-list control groups.

— 146 (4) ⊕⊕⊝⊝ 1 
Low

As a rule of thumb, 0.2 SD represents a small difference,
0.5 SD a moderate difference, and 0.8 SD a large differ-
ence. 1.50 SD represents a large effect difference.

Pain frequency measured by different scales (bespoke
pain diary recording the number of days; daily scale
ranging from 0 to 3, summed over 7 days; and API, range
1 to 8 (Walker 1997)).

API: Abdominal Pain Index; CI: confidence interval; OR: odds ratio; SD: standard deviation

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

C
o

ch
ra

n
e

L
ib

ra
ry

T
ru

ste
d

 e
v

id
e

n
ce

.
In

fo
rm

e
d

 d
e

cisio
n

s.
B

e
tte

r h
e

a
lth

.

  

C
o

ch
ra

n
e D

a
ta

b
a

se o
f S

ystem
a

tic R
e

vie
w

s



P
sy

ch
o

so
cia

l in
te

rv
e

n
tio

n
s fo

r re
cu

rre
n

t a
b

d
o

m
in

a
l p

a
in

 in
 ch

ild
h

o
o

d
 (R

e
v

ie
w

)

C
o

p
yrig

h
t ©

 2017 T
h

e C
o

ch
ra

n
e C

o
lla

b
o

ra
tio

n
. P

u
b

lish
ed

 b
y Jo

h
n

 W
ile

y &
 S

o
n

s, Ltd
.

7

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded two levels: a high risk of bias across the studies in study design and outcome assessment (unblinded allocation and assessment, wait-list control) and a low number
of participants included in the analysis or low number of events.
 
 

Summary of findings 3.   Yoga compared with control for children and adolescents with recurrent abdominal pain

Yoga compared with control for children and adolescents with recurrent abdominal pain

Patient or population: children and adolescents with recurrent abdominal pain

Settings: mixed

Intervention: yoga

Comparison: wait-list control or usual care

Outcomes Comparative effect of intervention
versus comparator

Number of partici-
pants
(studies)

Quality of the evi-
dence
(GRADE)

Comments

Pain intensity:
postintervention

Lower score equals
less pain.

The pain intensity score in the yoga
groups was, on average, 0.31 SDs
lower (95% CI -0.67 to 0.05) than in
the wait-list control groups.

122 (3) ⊕⊕⊝⊝ 1 
Low

As a rule of thumb, 0.2 SD represents a small differ-
ence, 0.5 SD a moderate difference, and 0.8 SD a
large difference.

2 studies measured pain intensity with a numer-
ic rating scale, range 1 to 10, and 1 study used the
FACES Pain Scale (0 to 5) (Bieri 1990).

Functional disability:
postintervention

Lower score equals
less functional disabil-
ity.

Functional disability in the yoga
groups was, on average, 0.32 SDs
lower (95% CI -1.07 to 0.43) than in
the wait-list control groups.

53 (2) ⊕⊕⊝⊝ 1 
Low

As a rule of thumb, 0.2 SD represents a small differ-
ence, 0.5 SD a moderate difference, and 0.8 SD a
large difference.

Both studies used the Functional Disability Inventory
(Walker 1991).

CI: confidence interval; SD: standard deviation

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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1Downgraded two levels: a high risk of bias across the studies in study design and a low number of participants included in the analysis or low number of events.
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B A C K G R O U N D

Description of the condition

Recurrent abdominal pain (RAP) is a common problem in paediatric
practice. Between 4% to 25% of school-aged children suKer
at some point from RAP that interferes with their activities of
daily living (Konijnenberg 2005; Williams 1996; Youssef 2006). The
condition is related to school absences, hospital admissions and,
on occasion, unnecessary surgical intervention (ScharK 1997;
Størdal 2005; Walker 1998). Symptoms sometimes continue into
adulthood (Apley 1975; Walker 1995; Youssef 2008). The abdominal
pain is commonly associated with other symptoms, including
headaches, recurrent limb pains, pallor, and vomiting (Abu-Arafeh
1995; Devanarayana 2011; Hyams 1995). RAP can cause significant
anxiety in parents and carers, who may become overwhelmed by
fear of serious disease and feel helpless because they are unable to
relieve their child's pain (Paul 2013).

It is generally accepted that RAP in children represents a
group of functional gastrointestinal disorders that have an
unclear aetiology.  Children suKer either chronic or recurrent
gastrointestinal symptoms not explained by a structural,
biochemical, or inflammatory process. Apley first sought to define
the condition in the 1950s, and suggested that the diagnostic
label should be based on the presence of at least three episodes
of severe abdominal pain (oQen, but not necessarily, associated
with systemic symptoms), over three months (Apley 1958), with
no established organic cause. More recently, an international
consensus definition with a symptom-based classification system
has been created: the Rome III criteria, which has specific
categories for paediatric presentations (Rasquin 2006).  We have
used RAP throughout this review as an umbrella term to refer
to the four categories included within this classification, which
are: functional dyspepsia, irritable bowel syndrome, abdominal
migraine, and functional abdominal pain syndrome. The pain
classification for each of the Rome III diagnoses is defined by
at least one episode per week for at least two months; this
varies from Apley's original definition of RAP (Apley 1958).  The
Rome classification is not based on known pathophysiological
diKerences between the conditions, but rather on the constellation
of clinical features. The extent to which separating children
into these categories defines groups that are distinct clinical
entities who are likely to respond diKerently to treatment remains
unclear. Nonetheless, this classification has been welcomed
following the historical use of diverse terms, some of which
imply causation, including: "abdominal migraine" (Bain 1974;
Hockaday 1992; Symon 1986), "abdominal epilepsy" (Stowens
1970), "the irritable bowel syndrome in childhood" (Stone
1970), "allergic-tension-fatigue syndrome" (Sandberg 1973; Speer
1954), "neurovegetative dystonia" (Peltonen 1970; Rubin 1967),
"functional gastrointestinal disorder" (Drossman 1995), and "the
irritated colon syndrome" (Harvey 1973; Painter 1964).

Description of the intervention

The focus of this review is any intervention based on psychological
or behavioural theory (a 'psychosocial' intervention). A
variety of approaches have been used, including behavioural
and cognitive behavioural techniques (Sanders 1994; ScharK
1997), psychotherapy (Vasquez 1992), family-centred approaches
(Liebman 1976; Walker 1999; Wetchler 1992), multicomponent
therapies (Edwards 1991; Finney 1989; Hicks 2003; Humphreys

1998), and more recently, a variety of what has been termed
'mind-body approaches', such as guided imagery, yoga, and
hypnotherapy (Weydert 2006). Specific to the interventions found
in this review, cognitive behavioural therapy (CBT) may involve the
family or may focus only on the child. CBT can be carried out on
an individual basis or in a group format, and can be performed
face-to-face or remotely through the use of CDs and DVDs. CBT
involves the teaching of coping and distraction strategies and
relaxation techniques; identification and change of pain-related
thoughts; and modification of family responses to pain (Groβ
2013). Through hypnosis, hypnotherapy in group or individual
sessions helps the patient to relax and think about controlling
their pain and strengthens the patient's self eKicacy in managing
their pain (Vlieger 2007). Guided imagery can also be carried
out on a group or individual basis. Guided imagery is similar in
concept to hypnotherapy, and is considered to be a form of self
regulation therapy, which aims to induce deep relaxation and
facilitate the creation of images to help bring resolution to pain
and symptoms (Weydert 2006). In yoga therapy, the patient learns
a series of physical postures along with a daily practice of breathing
and meditation techniques (Kuttner 2006). Written self-disclosure
therapy, sometimes called expressive writing, involves being given
the opportunity in a quiet space, to write down thoughts and
feelings about something deeply distressing, on three to four
occasions over a couple of weeks, with no subsequent discussion
or follow-up. (Wallander 2011).

How the intervention might work

The aetiology of pain-related functional gastrointestinal disorders
is unclear. It has been suggested that visceral hypersensitivity (Di
Lorenzo 2001; Van Ginkel 2001), autonomic dysfunction (Good
1995), and gut dysmotility may contribute, and this may be initiated
by an inflammatory, infective, traumatic, or allergic trigger (Mayer
2002; Milla 1999). As with any chronic pain condition, it is likely
that psychological factors are important in both presentation
and treatment. Many clinicians believe that abdominal pain-
related functional gastrointestinal disorders originate from, or are
contributed to, by psychogenic factors (Friedman 1972; Raymer
1984). Historically, authors have suggested that children with
RAP come from "psychosomatic families" (Osborne 1989). A
population-based study by Ramchandani 2006 found that anxiety
in parents, which added to a specific child temperament before one
year of age, was a strong predictor of RAP in childhood.

Children with RAP have been found to score higher than
other children on questionnaires assessing psychopathological
symptoms, especially internalising disturbances such as anxiety
and other somatic complaints (DuQon 2009). Children with RAP
have also been shown to have a high rate of psychiatric disorders
such as anxiety disorders and depression (Campo 2004; Shelby
2013). Further evidence of psychological factors contributing
to presentation of unexplained abdominal pain comes from
Campo 2001, who suggested a strong association between RAP
in childhood and anxiety in adult life. Children who suKer from
RAP are more likely to have poor coping strategies for stressful
situations (Walker 2007), and depressive symptoms have been
linked with a poor ability to cope with RAP (Kaminsky 2006). The
varied approaches to treating RAP therefore work on reducing
the combination of anxiety and depression, improving coping
strategies, and recognising and understanding RAP symptomology.

Psychosocial interventions for recurrent abdominal pain in childhood (Review)
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A brief description of how each of the interventions addressed in
this review might work follows below.

CBT aims to improve the child's mental health and coping
strategies, specifically in helping them to understand the onset
and progress of their RAP. It then oKers the child a strategy to
help manage it, along with anxiety management and specific
behavioural techniques (Groβ 2013). CBT may take a family
approach. Family therapy seeks to alter environmental factors that
might reinforce the child’s pain behaviour within the family and to
identify and treat factors that may precipitate it (Van Slyke 2006;
Walker 2006).

The mode of action for how hypnotherapy may help RAP
is not completely understood and is likely to be from a
combination of eKects on gastrointestinal motility, visceral
sensitivity, psychological factors, and direct eKects within the
central nervous system (Vlieger 2007). Hypnotherapy and guided
imagery, a related therapy, may bring about cognitive changes
through directly influencing cognitions, which helps to improve
symptoms, or through influencing pain and gut functioning,
leading to a change in cognition (Vlieger 2012). Alternatively,
they both may help reduce stress and anxiety, which results in
concomitant changes in the hypothalamic-pituitary-adrenal axis
(Kennedy 2012). Guided imagery is a form of self regulation therapy,
which along with deep relaxation, helps the patient to create
images to help resolve their problems (Weydert 2006). It is has
been further hypothesised that communication through images,
along with deep relaxation, reduces anxiety, which impacts both
the voluntary and autonomic nervous system hyper-reactivity that
contributes to pain (Lee 1996).

Most forms of yoga involve a series of physical postures along
with breathing and meditation techniques that are intended to
reduce anxiety, improve body tone, and increase feelings of well-
being (Kuttner 2006). In adults, yoga has been shown to help
manage back pain and migraine (Williams 2005). In the limited
research in paediatric populations, yoga has been shown to
improve inattentive behaviour and self esteem, and decrease
anxiety (Harrison 2004). As with hypnotherapy, reductions in stress
and anxiety may aKect perceived RAP through changes in the
hypothalamic-pituitary-adrenal axis (Kennedy 2012).

Written self-disclosure, a therapy in which the patient writes down
their thoughts and feelings about something deeply distressing, is
hypothesised to help with pain through a number of mechanisms,
including changes in insight, the creation of a story about
emotional and painful experience, and adaptation of habituation
to emotional stimuli (Pennebaker 2007).

There is no consensus about which of the numerous proposed
causal pathways results in the heterogeneous presentations
of chronic abdominal pain. Indeed, RAP is now considered
within a biopsychosocial model, with physical, emotional, and
environmental factors all likely to contribute to the manifestation
of unexplained abdominal pain (McOmber 2007). When considering
the diverse proposed mechanisms, it is unsurprising that a
range of treatments have been suggested. In addition to the
psychosocial interventions discussed above, a number of dietary
and pharmacological approaches have been studied. Earlier
reviews of the eKectiveness of dietary and pharmacological
interventions for RAP are currently being updated as companions

to this updated review (Huertas-Ceballos 2009a; Huertas-Ceballos
2009b).

Why it is important to do this review

Recurrent abdominal pain in children is very common and is
associated with a substantially reduced quality of life. In daily
clinical practice there is no consensus on which treatments to
oKer patients, leading to an inconsistent approach. This review
aimed to establish whether there is evidence for the eKectiveness
of psychosocial interventions in children with RAP, as new
forms of psychosocial therapies become increasingly available. It
updates an earlier version (Huertas-Ceballos 2008). Companion
reviews addressing the eKectiveness of dietary (Martin 2014a) and
pharmacological (Martin 2014b) interventions for RAP are also
being updated, so together they can guide clinicians, patients and
their families in treatment decisions.

O B J E C T I V E S

To determine the eKectiveness of psychosocial interventions for
reducing pain in school-aged children with RAP.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Only fully randomised controlled trials (RCTs) were eligible. The
control group in the RCT could be usual care, wait-list control, or an
active form of control that is not considered to be a psychosocial
intervention.

Types of participants

Children and adolescents aged 5 to 18 years with RAP or an
abdominal pain-related functional gastrointestinal disorder as
defined by the Rome III criteria (Rasquin 2006).

Recurrent abdominal pain is defined as at least three episodes of
pain interfering with normal activities within a three-month period.
The Rome III criteria recognises four abdominal pain-related
categories: "abdominal migraine", "irritable bowel syndrome",
"functional dyspepsia", and "functional abdominal pain syndrome"
or "functional abdominal pain" (Rasquin 2006).

Types of interventions

Any psychosocial intervention (intervention based on
psychological or behavioural theory) compared to usual care, wait-
list control, or active control. Active control groups were deemed
eligible if they were considered to be comparable to what a clinician
may already provide or suggest, for example education, advice, or
relaxation.

Types of outcome measures

Primary outcomes

1. Treatment success (as a dichotomous variable; yes or no).

2. Pain intensity (continuous or categorical variable).

3. Pain duration or pain frequency (continuous or categorical
variable).

Psychosocial interventions for recurrent abdominal pain in childhood (Review)
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Treatment success would be defined by the trial author, which
could be a complete absence of pain postintervention or a
reduction in pain according to a specified, predefined threshold.

As there is no standard method for measuring pain in this condition,
studies could have use any validated measurement of pain such
as a Likert scale, a visual analogue scale, or a questionnaire such
as the Abdominal Pain Index (Walker 1997), which exists in various
versions and formats.

We expected studies to vary in their duration of postintervention
follow-up. We therefore grouped studies according to duration of
follow-up: immediate outcome measurement, short term (less than
3 months), medium term (between 3 and 12 months), and long term
(12 months or more).

Secondary outcomes

1. School performance (to include measures such as school
functioning, behaviour, or school attendance).

2. Social or psychological functioning (to include measures such as
anxiety or depression).

3. Quality of daily life (to include measures such as quality of life
or impairment in daily activities (functional disability or activity
limitations)).

Studies could use any validated or appropriate measurement of
these secondary outcomes. For example, for school functioning
this could include the Connor's Teaching Rating Scale (Conners
1969), or could be the number of missed school days.
For social or psychological functioning, this could include
assessing psychological adjustment using scales such as the
Child Behavior Checklist (Achenbach 1983), or depression and
anxiety through scales such as the Child Depression Inventory
or the Multidimensional Anxiety Scale for Children (Kovacs 1992;
Reynolds 1985). Examples of scales considered valid for quality
of life included such quality of life scales as the Pediatric
Quality of Life Scale - Short Form 36 (Varni 2001), or the KINDer
Lebensqualitätsfragebogen (KINDL-R in German; Ravens-Sieberer
1998), and for daily functional activity, scales such as the Functional
Disability Inventory, in Walker 1991, or the Child Activity Limitations
Index (Palermo 2004).

Search methods for identification of studies

Electronic searches

We ran the first literature searches in April 2013 and updated them
in April 2014, March 2015, and again in June 2016. We searched the
electronic databases and trial registers listed below.

• Cochrane Central Register of Controlled Studies (CENTRAL;
2016, Issue 5) in the Cochrane Library and which includes the
Cochrane Developmental, Psychosocial and Learning Problems
Specialised Register (searched 10 June 2016).

• Ovid MEDLINE In-Process & Other Non-Indexed Citations and
Ovid MEDLINE (1946 to current; searched 9 June 2016).

• Embase Ovid (1974 to current; searched 9 June 2016).

• CINAHL Healthcare Databases Advanced Search (Cumulative
Index to Nursing and Allied Health Literature; 1981 to current;
searched 9 June 2016).

• PsycINFO Ovid (1806 to current; searched 9 June 2016).

• ERIC ProQuest (Educational Resources Information Center; 1966
to current; searched 9 June 2016).

• BEI ProQuest (British Education Index; 1975 to current; searched
9 June 2016).

• ASSIA ProQuest (Applied Social Sciences Index and Abstracts;
1987 to current; searched 9 June 2016).

• AMED Healthcare Databases Advanced Search (Allied and
Complementary Medicine; 1985 to current; searched 9 June
2016).

• LILACS (Latin American and Caribbean Literature in Health
Sciences; lilacs.bvsalud.org/en; searched 9 June 2016).

• OpenGrey (opengrey.eu; searched 9 June 2016).

• ClinicalTrials.gov (clinicaltrials.gov; searched 9 June 2016).

• World Health Organization International Clinical Trials Registry
Platform (WHO ICTRP; apps.who.int/trialsearch; searched 9
June 2016).

The search terms were revised from the original Cochrane RAP
reviews (Huertas-Ceballos 2008; Huertas-Ceballos 2009a; Huertas-
Ceballos 2009b); consequently, searches were run for all available
years. We used RCT filters where appropriate and imposed no
language limits. We translated any non-English language studies
identified so that they could be screened and considered for
inclusion. The search strategies for each database are reported in
Appendix 1.

Searching other resources

We used the Science Citation Index (Web of Science) for forward
citation searching to identify papers in which the included articles
had been cited, and we checked the reference lists of the included
reports to identify any additional studies, including any ongoing or
unpublished work.

Data collection and analysis

Selection of studies

Two review authors (RAA, AEM, TVND, AB, JTC or RW; see DiKerences
between protocol and review), working in pairs, independently
screened the titles and abstracts of all records retrieved by the
search for relevance. We obtained full-text reports for all abstracts
that appeared to be potentially eligible for inclusion, or for
which more information was needed, and then selected these for
inclusion against the agreed-upon eligibility criteria (see Criteria
for considering studies for this review). Any disagreements were
resolved through discussion with a third review author (JTC). We
recorded our decisions in a study flow diagram (Moher 2009).

Data extraction and management

Two review authors (RAA, AEM, TVND, AB, JTC, or RW; see
DiKerences between protocol and review), working in pairs,
extracted the data (one review author extracted the data, and the
second review author checked it for accuracy). RAA entered these
data into Cochrane's statistical soQware, Review Manager 5 (Review
Manager 2014). All review authors used the same data extraction
form. We extracted the following data.

1. Study characteristics: number of participating children,
inclusion and exclusion criteria, type of intervention and
comparison, intervention characteristics (duration, frequency,
setting), number of withdrawals, study design.

Psychosocial interventions for recurrent abdominal pain in childhood (Review)
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2. Participant characteristics: sex, age, diagnosis (e.g. RAP or
syndrome defined by the Rome III criteria) (Rasquin 2006).

3. Outcome measures: measurement of pain and any secondary
outcome measured (see Types of outcome measures).

We resolved any disagreements by discussion until a consensus
was reached.

Assessment of risk of bias in included studies

We assessed the risk of bias of each included study using the
Cochrane 'Risk of bias' tool (Higgins 2011a). We assessed each study
for bias in each of the following domains: selection bias (random
sequence generation and allocation concealment); performance
bias (blinding of participants and personnel); detection bias
(blinding of outcome assessment); attrition bias (incomplete
outcome data); reporting bias (selective outcome reporting); and
other sources of bias. Two review authors (RAA, AEM, TVND,
AB, JTC, or RW; see DiKerences between protocol and review)
independently assessed each study. Based on the methods detailed
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011a), we classified each category of bias as "low risk
of bias", "high risk of bias", or "unclear risk of bias" (Table 1). We
also assessed all included studies for other sources of bias that
could have altered the estimate of treatment eKect, for example,
whether the data collection tools were valid, whether there was
suKicient power in terms of appropriate sample size, whether
baseline parameters were similar, and whether data analyses were
appropriate. We considered a trial as having an overall low risk of
bias if most of the above categories of bias were assessed as low risk
of bias. We considered a trial as having an overall high risk of bias if
several of the above categories were assessed as high risk of bias or
unclear risk of bias. We resolved any disagreements by discussion
until a consensus was reached.

Measures of treatment eDect

We grouped psychosocial treatments for analysis according to the
mode of therapy as described by the authors: CBT, hypnotherapy
(including guided imagery), yoga, and written self-disclosure. We
grouped all control conditions (usual care, wait-list, or active
control) together, following the precedent set by Eccleston 2014.

Dichotomous data

We analysed dichotomous data (e.g. treatment success: yes or no)
using odds ratios. The definition of treatment success varied across
the studies and was sometimes referred to as pain improvement.
We used the author definition of treatment success.

Continuous data

For continuous data (e.g. pain intensity or frequency), we analysed
mean diKerences and standard deviations, if these were available
or could be calculated and there was no clear evidence of skewness
in the distribution. When diKerent scales were used to measure
the same clinical outcome, we combined standardised mean
diKerences across the studies.

Unit of analysis issues

As we identified no cross-over trials, cluster RCTs, or multiple
intervention groups, there were no unit of analysis issues. Our
planned approach for dealing with these is provided in the
Additional methods table in Appendix 2.

Dealing with missing data

In the few cases where there were missing data, such as standard
deviations, or where children with RAP had been combined with
children with general pain, we contacted the original investigators
to inquire if the missing data were available. When we were unable
to obtain the data from the original investigators, we did not impute
values, as per our protocol (Martin 2014c). Studies in which authors
provided additional data not originally reported are detailed in the
Characteristics of included studies tables.

Assessment of heterogeneity

We anticipated finding considerable heterogeneity among included
studies. We assessed clinical heterogeneity by examining the
distribution of relevant participant characteristics (e.g. age,
definition of RAP) and study diKerences (e.g. concealment of
randomisation, blinding of outcome assessors, interventions or
outcome measures). We described the statistical heterogeneity
(observed variability in study results that is greater than that
expected to occur by chance) by reporting the I2 (Higgins 2003).
The I2 describes approximately the proportion of variation in point
estimates due to heterogeneity rather than sampling error. An
I2 of more than 70% may indicate substantial heterogeneity. We
used the Chi2 test to further assess the strength of evidence of
the heterogeneity.  We regarded any result with a P value lower
than 0.10 as indicating significant statistical heterogeneity. We
interpreted this cautiously and used it to help quantify the impact
of heterogeneity on the results of the meta-analysis (Higgins 2003),
and ultimately on the GRADE quality rating. We also presented
Tau2 as an estimate of between-study variability (see DiKerences
between protocol and review).

Assessment of reporting biases

We did not have more than 10 trials for each outcome and so did not
perform these analyses (see Additional methods table in Appendix
2).

Data synthesis

We used Review Manager 5 for statistical analysis (Review Manager
2014). Two review authors (RAA, AEM, TVND, RW) independently
entered data into Review Manager 5. For summary statistics for
continuous data, we reported the mean diKerences or standardised
mean diKerences using an inverse variance, random-eKects model.
For dichotomous data, we calculated the odds ratios using a
random-eKects model based on the Mantel-Haenszel method. We
used a random-eKects model because we anticipated significant
statistical and clinical heterogeneity.

We conducted a meta-analysis for studies with equivalent
psychosocial interventions, for example, studies assessing CBT
where the same outcomes (albeit diKerent assessment tools) were
measured. We provided a narrative description of the results when,
due to the heterogeneity of the psychosocial treatment used or the
variety of methods used to measure pain, we did not consider a
meta-analysis to be appropriate (DerSimonian 1986).

Assessment of the quality of evidence for outcomes across
included studies

We used the GRADE approach to assess the overall quality of the
body of evidence for a specific outcome (Schünemann 2011). We
presented the findings in the 'Summary of findings' tables, which
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we completed for each main treatment comparison: Summary
of findings for the main comparison; Summary of findings 2;
and Summary of findings 3. The probable outcome of events
was calculated per 1000 for both the control group and those
receiving psychosocial therapies, similar to other reviews including
participants with pain conditions (e.g. Eccleston 2014). We judged
the studies included for each outcome using the following five
criteria: risk of bias, indirectness, inconsistency, imprecision,
and publication bias. We used limitations in the design and
implementation to assess the overall risk of bias of included
studies for each outcome. We downgraded an outcome if the
majority of studies had unclear or high risk of bias. We assessed
indirectness if a population, intervention, or outcome was not of
direct interest to the review (e.g. using mostly wait-list controls).
We determined inconsistency by the heterogeneity of results. If an
outcome had a heterogeneity greater than 70%, we downgraded
the outcome quality. We assessed imprecision by the number of
children included in an outcome and confidence intervals. We
downgraded outcomes when only a small number of children could
be included in the analysis, or the analysis had wide confidence
intervals. Finally, we downgraded for publication bias if studies
failed to report outcomes in the published manuscript, or if there
was a suspicion that null findings had not been published or
reported (Schünemann 2011).

We gave each outcome a quality marking ranging from 'very low'
to 'high'. High-quality ratings are given when "further research is
unlikely to change our estimate of eKect". Moderate-quality ratings
are given when "further research is likely to have an important
impact on our confidence in the estimate of eKect and may change
the estimate". Low-quality ratings are given when "further research
is very likely to have an important impact on our confidence in the
estimate of eKect and is likely to change the estimate". Finally, very
low-quality ratings are given when "we are very uncertain about the
estimate" (Balshem 2011, p 404). We reported a maximum of seven
'most important outcomes' in each table (Guyatt 2013).

We presented all outcomes in Summary of findings for the main
comparison; Summary of findings 2; and Summary of findings 3.

Subgroup analysis and investigation of heterogeneity

Of our planned subgroup analyses we were only able to perform
analyses related to duration of follow-up.

AQer identifying a large number of included trials using wait-list
controls, we decided post hoc that we would look, where suKicient
data allowed (at least two studies per group), at the eKects of
comparator group (see DiKerences between protocol and review).
Wait-list control studies have been criticised as being at increased
risk of bias, as there may be an expectancy of benefit, which could
overestimate the treatment eKect (Cunningham 2013).

Sensitivity analysis

We were able to perform our planned sensitivity analysis (see
Martin 2014c), to assess the eKect of inadequate allocation
concealment for one of the intervention types, CBT. The details of
all other planned sensitivity analyses are archived for use in future
updates of this review (see Additional methods table in Appendix
2).

R E S U L T S

Description of studies

Results of the search

For this updated review, we chose to redesign the search strategy
in order to include the recognised terms for diKerent types of RAP,
as defined by the Rome criteria (Rasquin 2006). We therefore ran
new searches across the databases with no date restriction. The
results of the searching and screening are shown in the PRISMA flow
chart (Figure 1). We screened a total of 9649 titles and abstracts,
and chose 230 full texts from these for further screening. We
excluded 202 reports from these full texts. The majority of these (n
= 190) clearly involved an ineligible population (adult) or ineligible
intervention (dietary or pharmacological), and consequently are
not described in the Excluded studies section. However, we have
presented the details of the 12 full-text reports (describing 10 RCTs)
that were excluded for less obvious reasons in the Excluded studies
section.
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Figure 1.   PRISMA flow diagram.

 
The previous review, Huertas-Ceballos 2008, identified six RCTs
(Duarte 2006; Hicks 2003; Humphreys 1998; Robins 2005; Sanders
1990; Sanders 1994), which were reported in 10 papers. For this new
review, we included four of these original trials (reported across five
papers) and excluded two trials: Hicks 2003 involved a population
presenting with pain, but not specific to RAP. Correspondence
with the author revealed that only six participants presented
with RAP alone, but the outcome measure did not address RAP
pain specifically (von Baeyer 2014 [pers comm]). We excluded
Humphreys 1998 as the study involved four interventions with no
control group.

Included studies

For a full description of the main study characteristics, including
details on participants and setting, intervention aspects and
outcome measures, see Characteristics of included studies.

We included 18 RCTs, reported in 26 papers. In addition to the four
trials (reported in five papers) listed above, we included 14 new
RCTs, reported in 21 papers (Evans 2014; Groβ 2013; Gulewitsch
2013; Korterink 2016; Kuttner 2006; Levy 2010; Palermo 2009;
Palermo 2016; van der Veek 2013; van Tilburg 2009; Vlieger 2007;
Wallander 2011; Wassom 2009; Weydert 2006). One of these studies
had been excluded from the earlier review on the grounds that the
study assessed two psychosocial interventions with no comparator
(Weydert 2006). However, we have included the study in this version
of the review, as we did not consider the breathing technique

comparator group to be a psychosocial intervention but rather an
active control, and therefore found no grounds for exclusion.

Participants

The total number of children and adolescents with RAP randomised
across the 18 included studies (26 reports) was 928; two studies
randomised more than 100 participants (Levy 2010; van der Veek
2013), and three studies randomised fewer than 25 participants
(Sanders 1990; Wassom 2009; Weydert 2006). The mean age at
recruitment across the trials ranged from 9.4 to 14.9 years (standard
deviation ranging from 1.1 to 2.9 years). Girls outnumbered boys in
every trial. The majority of trials recruited children with a diagnosis
under the broad umbrella of RAP; three trials recruited children
specifically with functonal abdominal pain (Levy 2010; van der
Veek 2013; van Tilburg 2009); two trials recruited children with
irritable bowel syndrome (Evans 2014; Kuttner 2006); one trial
recruited children with functonal abdominal pain or irritable bowel
syndrome (Vlieger 2007); and two trials recruited children with
chronic pain more broadly, but only the results for those presenting
with RAP are included here (Palermo 2009; Palermo 2016).

Settings

The majority of studies recruited children through paediatric
gastroenterology or paediatric pain clinics. Three studies used
a combination of clinics and community advertising (Evans
2014; Kuttner 2006; Sanders 1990); one study used community
advertising (Gulewitsch 2013); and one study recruited children
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who were taking part in an existing epidemiological study (Groβ
2013).

Location

The studies were carried out across six countries: eight in the USA
(Evans 2014; Levy 2010; Palermo 2009; Robins 2005; van Tilburg
2009; Wallander 2011; Wassom 2009; Weydert 2006), three in the
Netherlands (Korterink 2016; van der Veek 2013; Vlieger 2007), two
in Germany (Groβ 2013; Gulewitsch 2013), two in Australia (Sanders
1990; Sanders 1994), one in Canada (Kuttner 2006), one in Brazil
(Duarte 2006), and one recruiting from both the USA and Canada
(Palermo 2016).

Comparators

All 18 studies involved two treatment arms: an intervention
assessed against a comparator. The comparator was usual medical
care in six studies (Duarte 2006; Korterink 2016; Robins 2005;
Sanders 1994; Vlieger 2007; Wallander 2011), a wait-list control in
eight studies (Evans 2014; Groβ 2013; Gulewitsch 2013; Kuttner
2006; Palermo 2009; Sanders 1990; van Tilburg 2009; Wassom 2009),
and an education or breathing control, or both, in four studies (Levy
2010; Palermo 2016; van der Veek 2013; Weydert 2006).

Outcomes

Outcomes were predominantly related to the primary outcome of
pain, or the secondary outcome 'quality of daily life', which included
functional disability or impairment due to pain and quality of life
more generally.

Every trial reported on pain. Nine studies reported on treatment
success (Groβ 2013; Gulewitsch 2013; Korterink 2016; Sanders
1990; Sanders 1994; van der Veek 2013; van Tilburg 2009; Vlieger
2007; Weydert 2006), defined either as a percentage reduction in
pain from baseline or being pain free post-treatment. Every study
reported on some measure of pain as a continuous outcome: pain
intensity, pain duration or pain frequency, or a combination of
these. The three most common pain scales used were versions of
the FACES Pain Scale (Bieri 1990), the Pain Response Inventory
(Walker 1997), and use of a standard visual analogue scale, typically
with a range of 0 to 10.

Secondary outcomes varied considerably across the studies. The
most common measure of functional disability related to pain
was the Functional Disability Inventory (Walker 1991). One study
used the KINDer Lebensqualitätsfragebogen (KINDL-R in German;
Ravens-Sieberer 1998), one used the Paediatric Pain Disability
Index (Hübner 2009), and one trial used the Child Activity Limitation
Interview (Palermo 2004). Quality of life was measured using a
variety of questionnaires: Pediatric Quality of Life Inventory (Varni
2001), KIDSCREEN (Ravens-Sieberer 2005), TNO AZL Child Quality
Of Life questionnaire (Vogels 1998), KINDL-R (Ravens-Sieberer
2005), and the 36-Item Short Form Health Survey (Ware 1992).
Six studies, reported in seven papers, evaluated aspects of school
performance, either in the form of teacher ratings or missed school
days (Korterink 2016; Sanders 1990; Sanders 1994; Vlieger 2007;
Vlieger 2012; Weydert 2006).

Interventions

We categorised the interventions into four groups based on their
content and the descriptions provided by the trial authors.

Cognitive behavioural therapy (CBT)

We classified 10 studies as CBT interventions, all of which we
considered to be family interventions, involving both the child
and a parent. The degree of parental involvement varied across
the interventions from involvement in one session (Groβ 2013),
approximately half of the provided sessions (Robins 2005; van der
Veek 2013), or to attendance at every session (Duarte 2006; Levy
2010; Sanders 1990; Sanders 1994); or for the online interventions,
an equal provision of parental and child modules (Palermo
2009; Palermo 2016; Wassom 2009). All of the CBT interventions
aimed to help children cope autonomously with their pain
experiences through a combination of CBT techniques, including
the teaching of coping and distraction strategies; teaching of
relaxation techniques; identification and change of negative pain-
related thoughts; and modification of family responses to illness
and wellness behaviours. Seven of the CBT interventions were
carried out face-to-face (Duarte 2006; Groβ 2013; Levy 2010; Robins
2005; Sanders 1990; Sanders 1994; van der Veek 2013), whilst
three were home based, with the CBT intervention facilitated
via a website, in Palermo 2009 and Palermo 2016, or via a CD-
ROM (Wassom 2009). Most CBT interventions involved a weekly
or biweekly session that ranged from 30 to 90 minutes, and the
intervention length ranged from three weeks, in Levy 2010, to eight
weeks (Robins 2005; Sanders 1990). Two of the interventions were
run as group-based sessions (Duarte 2006; Groβ 2013), whilst the
remainder were conducted with the child or parent, or both, in one-
to-one sessions. All studies, apart from one (Duarte 2006), reported
having a homework component as part of the intervention. Four
of the studies employed a wait-list control (Groβ 2013; Palermo
2009; Sanders 1990; Wassom 2009); three employed a usual care
control (Duarte 2006; Robins 2005; Sanders 1994); and two studies
supplemented usual care with either extra education, in Levy 2010
and Palermo 2016, or education and medical support, in van der
Veek 2013, to match the time and attention of the intervention
group. All studies, apart from one (Duarte 2006), followed up with at
least a three-month postintervention assessment, with four studies
reporting a 12-month follow-up (Levy 2010; Robins 2005; Sanders
1994; van der Veek 2013). Two of the studies randomised more than
100 children (Levy 2010; van der Veek 2013); one study included 84
children (Robins 2005); and one randomised fewer than 20 children
(Sanders 1990). The majority of studies randomised between 20
and 50 children.

Hypnotherapy (including guided imagery)

Four studies evaluated the eKects of hypnotherapy, in Gulewitsch
2013 and Vlieger 2007, or guided imagery (van Tilburg 2009;
Weydert 2006). Both hypnotherapy and guided imagery involve
physical relaxation and behaviour modification through imagery.
Vlieger 2007 randomised 52 children referred from paediatric
gastroenterology clinics to either six-hourly sessions of individual,
face-to-face hypnotherapy with a trained psychologist over three
months, supported by daily practice at home (assisted by a
CD-ROM of standardised hypnosis sessions) or to a usual care
control group. To attempt to control for the therapist time,
the usual care group also received six half-hour sessions of
supportive therapy related to nutrition, pain, or stress issues. The
children in this study were followed up at six and 12 months'
postintervention, and in a subsequent article at five years (Vlieger
2012). Gulewitsch 2013 randomised 38 children recruited from
public announcements in local newspapers and paediatric oKices,
to a brief group hypnotherapy intervention or wait-list control.
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The intervention was conducted by trained psychologists and
consisted of two 90-minute group sessions for the child and two
90-minute group sessions for the parent, over four weeks. The
children were educated on self instruction for relaxation; they
practised standardised hypnotherapeutic trances and were advised
to practise the trances with the help of a CD-ROM at home, at
least five times a week during the four weeks. The parent sessions
comprised information about pain and anxiety, triggers of pain,
and positive educational strategies. Follow-up was undertaken
two months aQer the end of intervention. The intervention by
Weydert 2006 involved 22 children who were randomised to either
four-weekly, face-to-face sessions with a therapist along with
an audiotape from the first session to practise twice daily at
home, or to a breathing control group. The breathing technique
group in this study was designed to control for the time and
attention of the therapist; the children were also provided with
an audiotape to practise the techniques at home. This study also
had a follow-up assessment at one-month postintervention. In
the trial by van Tilburg 2009, 34 children were randomised to
either wait-list control or home-based guided imagery therapy. In
this eight-week trial, the initial guided imagery instruction was
provided through a DVD, which the child and parent watched
together, and subsequent daily practice was facilitated through a
CD-ROM, which the child could listen to in his or her own space.
Follow-up was immediately postintervention at eight weeks. For
both guided imagery studies, children were recruited through
paediatric gastroenterology clinics, with the Weydert 2006 study
also recruiting through referral by general paediatricians.

Yoga

Three studies investigated the eKects of yoga. Kuttner 2006
assessed the impact of daily yoga compared to wait-list control in
25 adolescents recruited from paediatric gastroenterology clinics
and advertisements posted in the community. Those randomised
to yoga received a one-hour instruction and demonstration session
with a certified Hatha yoga instructor, and were given a series of
10 yoga positions and breathing techniques to perform, selected
for their purported easing and self regulation on the abdomen
and bowel. AQer the physical demonstration, the children were
provided with a video demonstrating the same poses and breathing
techniques, and were asked to practise them at home daily for
four weeks. Follow-up was immediately postintervention. Evans
2014 assessed the impact of twice-weekly yoga compared to wait-
list control in 29 adolescents recruited through community links
and gastroenterology clinics. The intervention was Iyengar yoga,
with classes held in a group format (maximum of six adolescents)
for 90 minutes, twice a week, for six weeks. The adolescents
received instruction in a series of postures taught with the use

of props, and props were available to take home and practise
with, although this was not mandatory. Follow-up was immediately
postintervention and two months later. Korterink 2016 recruited 69
children through a gastroenterology outpatient clinic and assessed
the impact of a 10-session, weekly yoga program (90 minutes per
week) compared to usual medical care. The Hatha-based yoga
involved a combination of classical yoga poses, meditation and
breathing and relaxation exercises. Children were given a workbook
with yoga exercises and were encouraged to practise at home on a
daily basis.

Written self-disclosure

Wallander 2011 assessed the impact of written self-disclosure on
abdominal pain frequency. In this trial, 63 children with RAP,
recruited from paediatric pain clinics, were randomised to either
three occasions of written self-disclosure or usual care. Children
in the written self-disclosure group were asked (once in the clinic
and on two further occasions at home, within a week of the first
occasion) to write about their feelings of a distressing experience
for 20 minutes. Both groups were followed up at three and six
months' postintervention.

Excluded studies

We excluded 202 full texts (Figure 1). We excluded 167 because
they described a dietary or pharmacological intervention and 23
because they involved adult populations. We excluded 10 studies
reported in 12 full texts for the following reasons: one involved
children with anxiety disorders (Warner 2011), and another one
involved children with pain not specific to RAP (Hicks 2003); three
were ineligible due to the comparator used (Alfvén 2007 compared
psychological treatment with physiotherapy; Sieberg 2010 and
Sieberg 2011 evaluated CBT against a CBT plus family therapy
treatment with no control group used); two had no control groups
(Humphreys 1998; van Barreveld 2015); two were literature reviews
(Bursch 2008; Sato 2009); and one study had an ineligible outcome
(Long 2009 reported on physical activity only). See Characteristics
of excluded studies tables.

Risk of bias in included studies

We assessed each study for risk of bias in each of the
following domains: random sequence generation (selection bias);
allocation concealment (selection bias); blinding of participants
and personnel (performance bias); blinding of outcome measures
(detection bias); incomplete outcome data (attrition bias); selective
outcome reporting (reporting bias); and other sources of bias
(Figure 2; Figure 3).
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
Allocation

We considered none of the 18 included studies to be at high risk of
bias for either randomisation or allocation concealment.

Random sequence generation

We judged 13 studies to be at low risk of bias for randomisation,
and the remaining five studies to be at unclear risk of bias (Duarte
2006; Robins 2005; Sanders 1990; Sanders 1994; van Tilburg 2009),
because either it was not reported (n = 4), or a coin toss status
method was used with no further information supplied.

Allocation concealment

Allocation concealment was not well reported. We judged six of
the studies to be at low risk of bias, in which there was clear
demonstration of an attempt to conceal allocation, either through
the use of independent personnel not involved in the study (Evans
2014; Groβ 2013; Levy 2010; Weydert 2006), through the use of
sealed, opaque envelopes (Palermo 2009), or through computer-
generated randomisation and allocation programmed directly into
the website for the internet-delivered study (Palermo 2016). We
rated 12 studies where there was either insuKicient or no detail
about allocation to be at unclear risk of bias.

Blinding

Blinding of participants and personnel

As expected, due to the nature of psychosocial interventions,
blinding of both participants and personnel was oQen not possible
and we consequently judged 16 of the 18 included studies to
be at high risk of performance bias. We judged two studies to
be at unclear risk of bias (Palermo 2016; Weydert 2006). In the
study by Palermo 2016, while it is claimed that the children were
unaware whether they were receiving the active treatment or
control, as their website automatically adapted to the arm to
which they had been randomised, it is unknown what information
was given at consent that could have made the children aware
of their assignment. In the study by Weydert 2006, all of the
treatments, regardless of group, were referred to as "relaxation

techniques", which allowed blinding of the research associate
collecting outcomes and some degree of masking of children (and
parents) not previously aware of these therapies.

Blinding of outcome assessment

We considered most studies (16 out of 18) to be at high risk of bias
for blinding of outcome assessment as the majority of outcomes
were self reported, and children were aware of their treatment
group. We judged two studies to be at unclear risk of detection
bias (Palermo 2016; Weydert 2006). In the study by Palermo 2016,
as stated above, it is unknown what information was given at
consent that could have made the children aware, and children
were self reporting the primary outcomes. In the study by Weydert
2006, the researcher collecting the outcome data was unaware of
treatment allocation, and attempts had been made to mask which
treatment was being given by referring to them both as "relaxation
techniques".

Incomplete outcome data

Fourteen of the studies reported attrition fully and were rated at
low risk of bias. Four studies did not fully account for the drop
in numbers through the study, or whether this diKered between
groups, and were rated at unclear risk of bias (Evans 2014; Palermo
2009; Robins 2005; Sanders 1994).

Selective reporting

Thirteen of the 18 studies were clear in their reporting of the
primary outcomes and were therefore judged to be at low risk of
reporting bias. We judged four studies to be at unclear risk, as they
either presented their data as figures with little detail (Sanders
1990), or were missing some stated secondary outcomes (Levy
2010; Palermo 2009; van Tilburg 2009). We judged one study to be at
high risk of bias, as the primary outcome data were missing (Kuttner
2006).

Other potential sources of bias

We rated the risk of other potential biases (such as validity of
data collection tools, appropriate sample size, similarity of baseline
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details) as low in seven of the included studies (Groβ 2013;
Gulewitsch 2013; Korterink 2016; Kuttner 2006; Palermo 2016; van
der Veek 2013; Wallander 2011). These studies used valid collection
tools, reported calculation of sample sizes, and demonstrated
no baseline diKerences of concern. We judged the risk of other
sources of potential bias as unclear in 10 of the studies, as there
was insuKicient detail within the papers on which to judge the
criteria. We rated one study at high risk of other potential bias
due to baseline diKerences in the primary outcome of interest
and uncertainty about whether these diKerences were accounted
for, along with uncertainty about the adequacy of the sample size
(Sanders 1990).

EDects of interventions

See: Summary of findings for the main comparison Cognitive
behavioural therapy compared with control for children and
adolescents with recurrent abdominal pain; Summary of findings
2 Hypnotherapy compared with control for children and
adolescents with recurrent abdominal pain; Summary of findings
3 Yoga compared with control for children and adolescents with
recurrent abdominal pain

We were able to perform 14 analyses across the included studies.
Analyses were performed within intervention type. We were able to
perform nine analyses for CBT intervention compared to control.
With regard to the primary outcome of pain, we analysed eKects on
treatment success and pain intensity at postintervention, medium-
term follow-up (between 3 and 12 months) and at long-term follow-
up (12 months or more). For the secondary outcome 'quality of
daily life', we analysed eKects on quality of life (both physical and
psychosocial domains) postintervention, and eKects on functional
disability due to pain at postintervention.

We were able to perform three analyses for hypnotherapy
compared to control: eKects on treatment success, pain intensity,
and pain frequency postintervention.

We were able to perform two analyses for yoga therapy compared
to control immediately postintervention: eKects on pain intensity
and eKects on functional disability due to pain.

We only performed analyses on those studies that provided
equivalent outcome data in comparable formats, therefore not
all studies within intervention type were entered into the
analyses. No analyses were possible for written self-disclosure,
as there was only one study, so for this study we have
presented a narrative description of the results. The heterogeneity
across the interventions was mixed. Four analyses showed low
heterogeneity (I2 value less than 25%), and six analyses showed
high heterogeneity (I2 value 70% or more).

Post hoc subgroup analyses of the eKect of comparator were
possible for six analyses: three analyses of eKects of CBT
intervention (postintervention treatment success, pain intensity,
and functional impairment) and three analyses of eKects of
hypnotherapy intervention (postintervention treatment success,
pain intensity, and pain frequency).

We assessed the quality of evidence using the GRADE criteria
(see Summary of findings for the main comparison; Summary of
findings 2; Summary of findings 3). For CBT intervention (Summary
of findings for the main comparison), three outcomes scored very
low quality, meaning we are very uncertain of the estimates of

eKect on treatment success, physical quality of life, and functional
disability postintervention. The remaining six outcomes (treatment
success at medium- and long-term follow-up, pain intensity at
postintervention and both medium- and long-term follow-up, and
psychosocial quality of life postintervention) scored low quality,
meaning future research is likely to have an important impact on
our confidence in the estimate of eKect and is likely to change the
estimate.

For hypnotherapy and yoga, all outcomes (estimates of eKect on
treatment success, pain intensity, and pain frequency immediately
postintervention, and functional disability at postintervention
follow-up) scored low quality, therefore future research is likely to
have an important impact on our confidence in the estimate of
eKect and is likely to change the estimate (Summary of findings 2;
Summary of findings 3).

Comparison 1: cognitive behavioural therapy (CBT) versus
control

Primary outcomes

Treatment success

Four studies presented dichotomous data relating to treatment
success. The definition of treatment success varied across the
studies, either being pain free or experiencing a reduction in pain
over a certain threshold on the Abdominal Pain Index (Walker 1997).
We combined data from a total of 175 children into an analysis
of the eKects of CBT intervention compared to control groups
on treatment success immediately postintervention (Groβ 2013;
Sanders 1990; Sanders 1994; van der Veek 2013). The pooled odds
ratio (OR) for treatment success was 5.67 (95% confidence interval
(CI) 1.18 to 27.32; P = 0.03; I2 = 71%; Tau2 = 1.69; P for heterogeneity
= 0.01; Analysis 1.1), suggesting evidence of an eKect for CBT on
treatment success. However, due to the high risk of bias across the
studies (unblinded allocation, unblinded outcome assessment),
high level of unexplained heterogeneity (greater than (>) 70%), wide
CIs, and the low number of participants included in the analysis,
we rated the GRADE quality as very low, meaning we are very
uncertain of this estimate of eKect (see Summary of findings for the
main comparison). We conducted subgroup analyses on treatment
success postintervention according to study comparator. For two
studies with active control or usual care (Sanders 1994; van der Veek
2013), the pooled OR for treatment success was 2.25 (95% CI 0.57 to
8.88; P = 0.25; 130 children). For two studies comparing intervention
to wait-list control (Groβ 2013; Sanders 1990), the pooled OR for
treatment success was 24.55 (95% CI 2.24 to 269.03; P = 0.009; 45
children). The diKerence between subgroups was not statistically
significant (Chi2 = 2.88; df = 1; P = 0.09; I2 = 65.3%; Analysis 1.1).

Three of the four studies provided medium-term follow-up data
on treatment success (Sanders 1990; Sanders 1994; van der Veek
2013). The pooled OR for medium-term treatment success was
3.08 (95% CI 0.93 to 10.16; P = 0.06; I2 = 52%; Tau2 = 0.57; P for
heterogeneity = 0.12), based on data from 139 children (Analysis
1.2), suggesting there was insuKicient evidence for the eKect of CBT
compared to control on medium-term treatment success. We rated
the GRADE quality for this outcome as low, due to small sample
sizes and variation in measurement of treatment success, meaning
future research is likely to have an impact on our confidence in
the estimate of eKect. Two of the four studies provided long-
term follow-up data on treatment success (Sanders 1994; van der
Veek 2013). The pooled OR for long-term treatment success was
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1.29 (95% CI 0.50 to 3.33; P = 0.60; I2 = 35%; Tau2 = 0.17; P for
heterogeneity = 0.22), based on data from 120 children (Analysis
1.3), suggesting there was insuKicient evidence for the eKect of CBT
on long-term treatment success. We rated the GRADE quality for
this outcome as low, due to small sample sizes and variation in
measurement of treatment success.

Pain intensity

We combined data from seven studies (405 children) to estimate
the eKects of CBT intervention compared to control groups on
pain intensity postintervention (Groβ 2013; Levy 2010; Palermo
2009; Palermo 2016; Sanders 1994; van der Veek 2013; Wassom
2009). Pain intensity was measured in a number of ways: a visual
analogue scale (ranging from 0 to 10), the FACES Pain Scale (Bieri
1990), and the Abdominal Pain Index (Walker 1997). The pooled
standardised mean diKerence (SMD) of pain intensity across the
studies was -0.33 (95% CI -0.74 to 0.08; P = 0.12; I2 = 70%; Tau2
= 0.19; P for heterogeneity = 0.003; Analysis 1.4), suggesting there
was insuKicient evidence for the eKect of CBT on pain intensity
immediately postintervention. The GRADE quality rating for this
outcome was low, due to high unexplained heterogeneity and
a high risk of bias across the studies. We conducted subgroup
analyses on the eKect of CBT on pain intensity postintervention
according to study comparator. For four studies with active control
or usual care (Levy 2010; Palermo 2016; Sanders 1994; van der
Veek 2013), the pooled SMD for pain intensity was -0.04 (95% CI
-0.39 to 0.31; P = 0.82; 337 children). For three studies comparing
intervention to a wait-list control (Groβ 2013; Palermo 2009;
Wassom 2009), the pooled SMD for pain intensity was -0.92 (95%
CI -1.59 to -0.24; P = 0.008; 68 children). The diKerence between
the subgroups was statistically significant (Chi2 = 5.17; df = 1;
P = 0.02; I2 = 80.6%; Analysis 1.4). We conducted sensitivity
analyses accounting for possible bias related to uncertainty about
treatment allocation concealment. When the three studies with
unclear allocation concealment were removed from the analysis,
the pooled SMD of pain intensity was -0.28 (95% CI -1.00 to 0.45; Z =
0.75; P = 0.46; 4 studies; 247 children; Analysis 1.5), again suggesting
insuKicient evidence of eKect of CBT on pain intensity immediately
postintervention.

Three additional studies reported postintervention pain intensity
outcome data (Duarte 2006; Robins 2005; Sanders 1990), which
could not be pooled with the studies above due to insuKicient data,
such as missing standard deviations (SDs). Two studies reported
significant benefits of decreased pain intensity with CBT compared
to control (Robins 2005; Sanders 1990). Robins 2005 (86 children)
found reduced scores (no SDs reported) on the Abdominal Pain
Index for the CBT group (mean 16.2) compared to those given usual
care (mean 19.5) postintervention (P < 0.05, exact P value not in
report) and at 12 months (CBT: mean 15.7, usual care: mean 21.2,
P < 0.05, exact P value not in report). Using a visual analogue scale,
Sanders 1990 (16 children), reported reduced pain intensity for
those receiving CBT compared to waitlist at postintervention (P =
0.02, raw data not reported), but this was not sustained at three-
month follow-up. Also using a visual analogue scale, Duarte 2006
(32 children) found no eKect of treatment on pain intensity for
CBT (mean 1.5) compared to control (mean 1.9) (P = 0.371 (no SDs
reported)).

Four studies (301 children) provided medium-term follow-up data
on the eKectiveness of CBT intervention compared to control
groups on pain intensity (Groβ 2013; Levy 2010; Palermo 2016; van

der Veek 2013). The pooled SMD of pain intensity at medium-term
follow-up was -0.32 (95% CI -0.85 to 0.20; P = 0.23; I2 = 76%; Tau2
= 0.20; P for heterogeneity = 0.007; Analysis 1.6), suggesting there
was insuKicient evidence for the eKect of CBT on medium-term pain
intensity. We rated the GRADE quality for this as low due to small
sample sizes and substantial heterogeneity.

Three studies (308 children) provided long-term follow-up data on
the eKectiveness of CBT intervention compared to control groups
on pain intensity (Levy 2010; Sanders 1994; van der Veek 2013).
The pooled SMD of pain intensity was -0.04 (95% CI -0.39 to 0.31, P
value = 0.82; I2 = 52%, Tau2 = 0.05; P value for heterogeneity = 0.13;
Analysis 1.7), again suggesting insuKicient evidence of eKect. We
rated the GRADE quality for this as low due to small sample sizes
and substantial heterogeneity.

Pain duration

Only one of the above studies (104 children) reported on pain
duration (van der Veek 2013), measured with a pain diary (score
range 0 to 21). There was no evidence of eKect of intervention
compared with active control on pain duration at any time point
(postintervention mean: 8.67 intervention, 6.84 control, P = 0.96; 6
months' mean: 5.34 intervention, 8.58 control, P = 0.25; 12 months'
mean: 6.11 intervention, 6.89 control, P = 0.80 (no SDs reported)).

Secondary outcomes

School performance

Sanders 1990 (16 children) was the only study to report on
children's school performance, as reported by teachers using the
Conners' Teacher Rating Scale (Conners 1969). No diKerence was
reported between children receiving CBT postintervention (mean
19.9 (SD 14.8)) or at three-month follow-up (mean 11.5 (SD 13.2)),
compared to those in the wait-list control group (postintervention
mean: 17.8 (SD 6.8); three-month follow-up mean: 15.8 (SD 13.5)).

Social or psychological functioning

Three studies reported outcomes related to social or psychological
functioning, all of which found no eKect of therapy when compared
to control. Levy 2010 (200 children) found no eKect of CBT
compared to active control (education) on either child-reported
depression or anxiety at postintervention (P > 0.05, data not shown,
exact P value not in report). These outcomes were not reported
in the follow-up paper (see Levy 2013 within Levy 2010). Sanders
1994 (44 children) found no eKect of CBT compared to usual care
on psychological adjustment (measured using the Child Behavior
Checklist; Achenbach 1983). Neither internalising nor externalising
behaviours were diKerent at postintervention, or at 6- and 12-
month follow-up (analyses not shown). Wassom 2009 (15 children)
found no eKect of CBT compared to wait-list control on either stress,
as measured with a stress checklist inventory (Schanberg 2000), or
on mood state, as measured with the Facial AKective Scale (McGrath
1991), at postintervention (stress: CBT mean 0.95 (SD 1.47), wait-list
control mean 1.63 (SD 0.62), P > 0.05 (exact P value not in report);
mood: CBT mean 0.33 (SD 0.13), wait-list control mean 0.44 (SD
0.15), P > 0.05 (exact P value not in report).

Quality of daily life

Three studies assessed the eKectiveness of CBT family intervention
on child quality of life postintervention (Groβ 2013; van der Veek
2013; Wassom 2009). Two studies, Groβ 2013 and Wassom 2009,
used the Pedatric Quality of Life Inventory (Varni 2001), and one
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study, Wassom 2009, used KIDSCREEN (Ravens-Sieberer 2005). We
ran separate analyses for the eKects on physical and psychosocial
domains of quality of life. Data were available from 136 children
for both analyses. The pooled SMD for physical quality of life was
0.71 (95% CI -0.25 to 1.66; P = 0.15; I2 = 79%; Tau2 = 0.55; P for
heterogeneity = 0.008; Analysis 1.8), and for psychosocial quality
of life was 0.43 (95% CI -0.21 to 1.06; P = 0.19; I2 = 58%; Tau2 =
0.18; P for heterogeneity = 0.09; Analysis 1.9). Both analyses suggest
insuKicient evidence of eKect for CBT on reported quality of life.
GRADE quality ratings for the two quality of life outcomes were very
low and low, respectively, mainly due to the high risk of bias across
the studies, small sample size, and, in the case of physical quality
of life, substantial heterogeneity. No data were available for this
outcome from medium- or long-term follow-up.

Four studies measured functional impairment of daily activities
due to pain. We pooled data from these studies (176 children)
in the analysis of the eKects of CBT intervention on pain-related
functional impairment (Groβ 2013; Palermo 2009; Palermo 2016;
van der Veek 2013). Although measured diKerently across the four
studies (Palermo 2009 and Palermo 2016 used the Child Activity
Limitation Interview (Palermo 2004); van der Veek 2013 used the
Functional Disability Inventory (Walker 1991); and Groβ 2013 used
the KINDL-R (Ravens-Sieberer 1998)), all four assessed whether
treatment was eKective in reducing pain-induced limitations on
everyday activities. For CBT compared to control, the pooled SMD
of functional impairment postintervention was -0.57 (95% CI -1.34
to 0.19; P = 0.14; I2 = 80%; Tau2 = 0.47; P for heterogeneity =
0.002; Analysis 1.10), suggesting there was insuKicient evidence
for the eKect of CBT on functional impairment. The GRADE quality
rating for this eKect estimate was very low due to substantial
heterogeneity, small sample sizes, and concerns regarding a high
risk of bias across the studies. We conducted subgroup analyses
on the eKect of CBT on functional impairment of daily activities
postintervention according to study comparator. For two studies
using active control or usual care (Palermo 2016; van der Veek
2013), the pooled SMD for functional impairment was -0.01 (95%
CI -0.36 to 0.34; P = 0.96; 123 children). For two studies comparing
intervention to wait-list control (Groβ 2013; Palermo 2009), the
pooled SMD for functional impairment was -1.31 (95% CI -2.10 to
-0.52; P = 0.001; 53 children). The diKerence between the subgroups
was statistically significant (Chi2 = 8.59; df = 1; P = 0.003; I2 = 88.4%;
Analysis 1.10).

Comparison 2: hypnotherapy (including guided imagery)
versus control

Four studies involving 146 children assessed the eKectiveness of
hypnotherapy, in Gulewitsch 2013 and Vlieger 2007, or guided
imagery (van Tilburg 2009; Weydert 2006). All four studies
measured treatment success as well as the absolute change in pain
intensity and frequency.

Primary outcomes

Treatment success

All four studies presented dichotomous data relating to treatment
success, the definition of which varied across the studies. Both
Gulewitsch 2013 and Vlieger 2007 defined treatment success as
an 80% decrease in pain intensity; van Tilburg 2009 defined it
as a 50% reduction in baseline pain scores; and Weydert 2006
used a definition of fewer than four days of pain per month
and no missed activities, as reported by the child. Two studies

independently reported a higher likelihood of treatment success
with hypnotherapy compared to control, whilst two did not. The
pooled OR for treatment success was 6.78 (95% CI 2.41 to 19.07;
P < 0.0003; I2 = 23%; Tau2 = 0.26; P for heterogeneity = 0.27;
Analysis 2.1), suggesting evidence of an eKect for hypnotherapy on
treatment success. We rated the GRADE quality of this outcome
as low due to the small number of participants across the studies
and uncertain or high risk of bias within the studies (see Summary
of findings 2). We conducted subgroup analyses on the eKect of
hypnotherapy on treatment success postintervention according to
study comparator. For two studies with active control or usual care
(Vlieger 2007; Weydert 2006), the pooled OR for treatment success
postintervention was 10.51 (95% CI 2.88 to 38.33; P = 0.0004; 74
children). For two studies comparing hypnotherapy to wait-list
control (Gulewitsch 2013; van Tilburg 2009), the pooled OR for
treatment success was 5.77 (95% CI 0.64 to 52.05; P = 0.12; 72
children). The diKerence between subgroups was not statistically
significant (Chi2 = 0.21, df = 1, P = 0.65, I2 = 0%; Analysis 2.1).

Weydert 2006 reported on follow-up at one month, when 70% of
those who had received the guided imagery intervention reported
treatment success compared to 15% in the comparator breathing
group (risk ratio (RR) 7.3, 95% CI 1.1 to 48.6; P < 0.04, exact P value
not in report). Long-term data from Vlieger 2012 in their five-year
follow-up, which included 45 of the original 49 children, found 68%
of the intervention group were symptom free compared to 20% in
the control arm (P = 0.005).

Pain intensity

Pain intensity was measured using diKerent scales: Gulewitsch
2013 used a numeric rating scale from 1 to 10; Vlieger 2007 used
an aKective facial pain scale ranging from 1 to 9; Weydert 2006
used the FACES Pain Scale (Bieri 1990); and van Tilburg 2009 used
the Abdominal Pain Index (Walker 1997). Three of the four studies
individually reported greater decreases in pain intensity in the
intervention arm than in the control arm (Gulewitsch 2013; van
Tilburg 2009; Vlieger 2007). The pooled SMD of pain intensity across
the four studies (146 children) was -1.01 (95% CI -1.41 to -0.61;
P < 0.00001; I2 = 21%; Tau2 = 0.03; P for heterogeneity = 0.28;
Analysis 2.2), suggesting evidence of an eKect for hypnotherapy
on pain intensity scores immediately postintervention. We rated
the GRADE quality for this as low, due to a high risk of bias across
the studies in study design and outcome assessment (unblinded
allocation and assessment, wait-list control) and a low number of
participants included in the analysis and low number of events.
We conducted subgroup analyses on the eKect of hypnotherapy
on pain intensity postintervention by study design comparator. For
two studies with active control or usual care (Vlieger 2007; Weydert
2006), the pooled SMD for pain intensity was -1.00 (95% CI -1.90 to
-0.11; P = 0.03; 74 children). For two studies using a wait-list control
comparator (Gulewitsch 2013; van Tilburg 2009), the pooled SMD
for pain intensity was -0.95 (95% CI -1.44 to -0.46; P = 0.0002; 72
children). The diKerence between subgroups was not statistically
significant (Chi2 = 0.01, df = 1, P = 0.92, I2 = 0%; Analysis 2.2).

One study reported five-year follow-up data (Vlieger 2012). In this
study, pain intensity remained significantly lower at five years (P <
0.001) in the group that had received three months of hypnotherapy
(mean 2.9 (SD 4.4)) compared to the group that had received usual
care (mean 7.7 (SD 5.3)).
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Pain frequency

Pain frequency was measured using diKerent scales: Gulewitsch
2013 and Weydert 2006 used a pain diary recording the number
of days with pain over the past two weeks; Vlieger 2007 used a
score combining the number of days with length of pain episodes
over seven days; and van Tilburg 2009 asked a question about the
number of days with pain in the past week. Three of the four studies
individually reported greater decreases in pain frequency in the
intervention arm than in the control arm (Gulewitsch 2013; Vlieger
2007; Weydert 2006). The pooled SMD of pain frequency across the
four studies (146 children) postintervention was -1.28 (95% CI -1.84
to -0.72; P < 0.00001; I2 = 55%; Tau2 = 0.18; P for heterogeneity =
0.08; Analysis 2.3), suggesting evidence of an eKect of hypnotherapy
on pain frequency. We rated the GRADE quality for the eKects on
pain frequency as low, due to a high risk of bias across the studies
in study design and outcome assessment (limitations in study
design) and a low number of participants included in the analysis
and low number of events. We conducted subgroup analyses on
the eKect of hypnotherapy on pain frequency postintervention by
study comparator. For two studies with active control or usual care
(Vlieger 2007; Weydert 2006), the pooled SMD for pain frequency
was -1.74 (95% CI -2.29 to -1.19; P < 0.00001; 74 children). For two
studies using wait-list control (Gulewitsch 2013; van Tilburg 2009),
the pooled SMD for pain frequency was -0.87 (95% CI -1.38 to -0.36;
P = 0.0009; 72 children). The diKerence between the subgroups
was statistically significant (Chi2 = 5.22, df = 1, P = 0.02, I2 = 80.8%;
Analysis 2.3).

Vlieger 2012 also reported that, on five-year follow-up, pain
frequency remained significantly lower (P = 0.001) in the group that
had received hypnotherapy (mean 2.3 (SD 4.0)) compared to the
group that had received usual care (mean 7.1 (SD 6.0)).

Pain duration

Only one study, Gulewitsch 2013, reported pain episode duration
data. As with their data on pain frequency and pain intensity, they
reported pain duration as significantly lower for the 20 children
who had received hypnotherapy compared to those in the wait-list
control group, with mean scores of 1.20 (SD 1.47) compared to 3.50
(SD 2.53), P = 0.014, respectively.

Secondary outcomes

All studies reported secondary outcomes measures that could not
be pooled.

School performance

Two studies reported on missed school days. van Tilburg 2009
reported no diKerences (P = 0.2) in the number of missed
school days immediately postintervention in the children who had
received guided imagery (mean 0.7) compared to those in the wait-
list control group (mean 1.7) (no SDs reported). Whilst not reported
in the original study (Vlieger 2007), there were no diKerences in the
number of children who had missed more than 6 days of school in
the past 12 months between those who had received hypnotherapy
compared to those who had received usual care at 5-year follow-up
(Vlieger 2012); 3 out of 27 children compared to 7 out of 22 children
respectively (P = 0.09, no SDs reported).

Social or psychological functioning

No studies reported on this outcome.

Quality of daily life

Two studies reported on quality of life. Gulewitsch 2013 found
no diKerence in self reported health-related quality of life (as
measured by the KINDL-R; Ravens-Sieberer 1998) for those
receiving hypnotherapy compared to wait-list control (only
summary data of analyses reported; F = 2.56, P = 0.120). van
Tilburg 2009 found that children who had received guided imagery
therapy reported an improved overall quality of life (mean 28.2),
as measured by the Pediatric Quality of Life Inventory (Varni 2001),
compared to those in the wait-list control group (mean 9.3) at
postintervention (P = 0.49, no SDs reported). Long-term data from
Vlieger 2012 were available on quality of life at 5-year follow-up, as
measured using the TNO AZL Questionnaire for Children's Quality
Of Life (Vogels 1998) for children under 16 years of age, and the TNO
AZL Questionnaire for Adult's Quality of Life for children aged 16
years and older (Fekkes 2001). Whilst not reported in the original
study (Vlieger 2007), there were no diKerences in quality of life at
five-year follow-up between those who had received hypnotherapy
compared to usual care control (raw data not reported).

Gulewitsch 2013 reported benefits of hypnotherapy on pain-
related functional disability, as measured by the Paediatric Pain
Disability Index (Hübner 2009), compared to wait-list control
postintervention (hypnotherapy: mean 16.13 (SD 5.23), wait-list
control: 22.44 (SD 6.33); P = 0.009). Weydert 2006 used a diary to
collect data on days of missed activities due to pain, finding that
children learning guided imagery had a greater reduction in days
with missed activities compared to children in the active-control
group at postintervention (guided imagery: 85%, active control:
15%, P = 0.02) and at one-month follow-up (guided imagery: 95%,
active control: 77%, P = 0.05).

Comparison 3: yoga versus control

Three studies involving 122 children assessed the eKectiveness of
yoga compared to control on pain intensity, pain frequency, and
functional disability (Evans 2014; Korterink 2016; Kuttner 2006).

Primary outcomes

Treatment success

Korterink 2016, which evaluated a 10-week yoga intervention and
involved 69 children, was the only study to report on treatment
success. Treatment success was defined as a decrease of combined
abdominal pain scores (frequency and intensity) of greater than
50%. No significant diKerences between those children who had
undergone yoga compared to usual care were observed post-
treatment (21.2% for yoga compared to 20% for control); however,
by 12 months' follow-up significantly higher treatment success was
reported by those in the intervention group compared to those in
the usual care group (58.1% compared to 28.9% respectively, P =
0.01).

Pain intensity

Two studies measured pain intensity using a numeric rating scale
(range 0 to 10) (Evans 2014; Kuttner 2006), and one study used the
FACES scale (range 0 to 6; Bieri 1990) (Korterink 2016). None of the
studies individually reported beneficial eKects of yoga compared
to control on pain intensity. The pooled SMD of pain intensity
across the three studies (122 children) was -0.31 (95% CI -0.67
to 0.05; P = 0.09; I2 = 0%; Tau2 = 0.00; P for heterogeneity =
0.55; Analysis 3.1), suggesting no evidence of an eKect of yoga
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therapy on pain intensity immediately postintervention. We rated
the GRADE quality for this outcome as low due to the low number
of participants in each study and concerns about risk of bias (non-
blinding aKecting risk of both performance and detection bias, and
potential bias related to wait-list control design) within the studies
(see Summary of findings 3).

Only Korterink 2016 provided long-term data, reporting pain
intensity data from postintervention to 12 months' follow-up, and
found no significant eKect over time for the yoga intervention
compared to usual care (P = 0.09)

Pain frequency

Korterink 2016 reported no significant eKect of yoga compared
to usual care on pain frequency across the three follow-ups
(postintervention, 6 months, and 12 months; P = 0.20).

Pain duration

No studies reported on pain duration.

Secondary outcomes

School performance

Korterink 2016 reported a significant eKect of yoga compared to
usual care on school absenteeism across the three follow-ups
(postintervention, 6 months, and 12 months; P = 0.03).

Social or psychological functioning

None of the three studies reported significant eKects of yoga
intervention on social or psychological functioning. Kuttner 2006
(25 children) reported no diKerence in change in anxiety score from
baseline, as measured by the Revised Children's Manifest Anxiety
Scale (Reynolds 1985), for those receiving yoga therapy (change
score -0.28 (SDs not reported)) compared to wait-list controls
(change score 0.13 (SDs not reported)) postintervention, and no
diKerence in anxiety (P > 0.10), as measured by the Child Depression
Inventory (Kovacs 1992). Evans 2014 reported no diKerence (P
= 0.85) in psychological distress, as measured using the Brief
Symptom Inventory-18 (Derogatis 2000), at postintervention for
those receiving yoga therapy (change score -2.18 (95% CI -7.27
to 2.92)) compared to wait-list controls (change score -1.85
(95% CI -7.67 to 3.98)). Korterink 2016 reported a trend, though
not significant, of psychological well-being, as assessed using
KIDSCREEN (Ravens-Sieberer 2005), for those receiving yoga
therapy compared to usual care (postintervention, 6 months, and
12 months; P = 0.06).

Quality of daily life

Two studies, Evans 2014 and Kuttner 2006, measured functional
disability immediately postintervention, using the Functional
Disability Inventory (Walker 1991). Evans 2014 reported no eKect of
yoga compared to wait-list control, whereas Kuttner 2006 reported
a reduction for the yoga group compared to the active-control
group (no raw data, P = 0.09 (according to their a priori statistical
significance cutoK of P < 0.10)). The pooled SMD of functional
impairment across both studies (53 children) was -0.32 (95% CI
-1.07 to 0.43; P = 0.40; I2 = 44%; Tau2 = 0.13; P for heterogeneity =
0.18; Analysis 3.2) for yoga compared to control. As per above, we
deemed the GRADE quality rating for this outcome to be low due to
the low number of participants in each study and concerns about
bias within the studies. There were no long-term follow-up data

on functional disability from either study, as wait-list controls were
entered into treatment either immediately postintervention or
two months' postintervention completion. Korterink 2016 reported
no significant eKect of yoga compared to usual care on physical
well-being, as assessed using KIDSCREEN (Ravens-Sieberer 2005),
across the three follow-ups (postintervention, 6 months, and 12
months; P = 0.43).

Comparison 4: written self-disclosure versus usual care

One study (63 children) assessed the eKectiveness of written self-
disclosure therapy compared to usual care for RAP (Wallander
2011).

Primary outcomes

Treatment success

No data were reported for this outcome.

Pain intensity

No data were reported for this outcome.

Pain duration or pain frequency

No eKect of treatment on the frequency of debilitating pain
episodes (using a scale of 0 to 5, where 0 = none and 5 = every
day) was found postintervention or at three months' follow-up.
However, at six months' follow-up the frequency of such episodes
was lower (P < 0.05, exact P value not in report) in those who had
undergone written self-disclosure (mean 1.35 (SD 1.39)) compared
to usual care (mean 2.32 (SD 1.72)).

Secondary outcomes

School performance and social or psychological functioning

No data were reported for these outcomes.

Quality of daily life

No diKerences were reported in quality of life measures or in
somatisation severity.

Overall, given there being only a single study of short duration and
our concerns over performance and detection bias due to lack of
blinding, we have limited confidence in the observed results.

D I S C U S S I O N

Summary of main results

We included 18 RCTs, reported in 26 papers, involving 928 children
and adolescents with RAP in this updated review. All studies
assessed one treatment arm of psychosocial intervention against
either usual care, wait-list control, or some form of education or
compensatory control. The duration of the interventions ranged
from 1 to 12 weeks, with most reporting an intervention over 4 to 6
weeks. We combined all comparators as controls, and analysed the
data within each intervention type: cognitive behavioural family
therapy (CBT), hypnotherapy, yoga, and written self-disclosure.
This update extends the evidence base in this area through
the inclusion of 14 new studies, along with 4 from the original
review (Huertas-Ceballos 2008). Fourteen new pooled analyses
were possible.
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This review provides some very low-quality evidence for the short-
term eKectiveness of CBT for the management of children and
young people with RAP. When compared to children in control
groups, CBT intervention resulted in greater short-term treatment
success (pooled OR 5.67, 95% CI 1.18 to 27.32; 4 studies; 175
children). However, this eKect was no longer evident at medium-
term follow-up (pooled OR 3.08, 95% CI 0.93 to 10.16; Z = 1.85;
P = 0.06; 3 studies; 139 children; low-quality evidence) or long-
term follow-up (pooled OR 1.29, 95% CI 0.50 to 3.33; 2 studies;
120 children; low-quality evidence). Pooled analyses of other
outcomes, pain intensity postintervention and at medium-term
follow-up, quality of life measures postintervention, and pain-
related functional impairment, did not provide robust evidence of
eKectiveness.

The review also provides some low-quality evidence for the short-
term eKectiveness of hypnotherapy. When compared to children in
control groups, hypnotherapy resulted in greater treatment success
(pooled OR 6.78, 95% CI 2.41 to 19.07; 4 studies; 146 children),
along with reductions in both pain intensity (SMD -1.01, 95% CI
-1.41 to -0.61; Z = 4.97; P < 0.00001; 4 studies; 146 children) and
pain frequency (SMD -1.28, 95% CI -1.84 to -0.72; Z = 4.48; P <
0.00001; 4 studies; 146 children) postintervention. The only study
of long-term eKectiveness of hypnotherapy reported continued
benefit of treatment compared to usual care aQer five years, with
68% reporting treatment success compared to 20% of controls (P =
0.005).

The review found no robust evidence of eKectiveness for yoga
therapy. Across three studies (122 children), when compared
to children in control groups, yoga therapy resulted in no
diKerence in pain intensity, pain-related functional impairment or
measures of social or psychological functioning. A single small
study (63 children) reported that written self-disclosure therapy
was associated with beneficial eKects at six months' follow-up,
although not immediately postintervention.

There were no adverse eKects for any of the interventions reported.
Of the studies measuring psychological and behavioural outcomes,
none found any deterioration of mood state or adjustment.

Overall completeness and applicability of evidence

This review highlights a few issues concerning the overall
completeness and applicability of the evidence for the benefits and
harms of psychosocial interventions for children and adolescents
with RAP, that is, the lack of 1) trials conducted in specific subgroups
of RAP, as defined by the Rome III criteria (Rasquin 2006); 2)
trials assessing the same type of psychosocial intervention; and
3) sustained intervention and follow-up beyond the period of
intervention.

It has been suggested that there are distinct subtypes of RAP
(Rasquin 2006), and that these could guide treatment choice.
We therefore thought it important in this review to estimate,
if data allowed, whether RAP subtype predicted response to
diKerent treatment modalities. Unfortunately, the majority of
studies included children within the broad diagnosis of RAP, which
meant that children could be presenting with irritable bowel
syndrome, functional abdominal pain, functional dyspepsia, or
abdominal migraine. It was therefore not possible to investigate
whether particular types of psychosocial interventions benefited
particular subgroups of RAP.

Ten of the 18 studies assessed the eKectiveness of CBT, whereas
there was only a maximum of four studies for the other intervention
types. Whilst we were able to pool the data across studies,
we were not able to explore the eKect of diKerent delivery
styles of intervention or dose of intervention, or whether specific
components within intervention types were associated with more
eKectiveness. Reporting of fidelity to intervention was also lacking
in the majority of studies.

Lastly, most of the interventions were relatively short in duration
(four to six weeks), and very few had medium- or long-term follow-
up, which limited our ability to assess whether any benefits are
sustained in the long term.

Quality of the evidence

Eighteen studies involving 928 children assessing a variety of
psychosocial interventions formed the basis of this evidence. We
identified four types of psychosocial intervention, but only CBT was
assessed across more than four studies (assessed in nine studies).
As evaluated using the GRADE approach (Higgins 2011a), we found
the overall quality of evidence within the review to range from very
low to low due to the high risk of bias across the studies, such
as unblinded participants and unblinded outcome assessment,
along with some outcomes having a high level of unexplained
heterogeneity (greater than 70%), wide confidence intervals, and
a low number of participants included in the analyses. Future
research in this area is therefore likely to impact on our confidence
in the estimate of eKects observed in this review.

Potential biases in the review process

The present systematic review has many strengths. We developed
a protocol for this review according to instructions provided in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011b). Our protocol was published before we embarked on the
review itself (Martin 2014c). We conducted extensive searches of
relevant databases and checked forward and backward citations of
all included studies. We also contacted authors of included studies
for additional data where the presented data was insuKicient
or missing in order to maximise our ability to pool data on
comparable outcomes within comparable intervention types. Two
review authors, working independently, selected trials for inclusion
and extracted data. Disagreements were resolved by discussion
with team members. We assessed the risk of bias in all trials
according to the recommendations provided in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011b).

We did not include studies that had a mix of children, adolescents,
and young adults, where it was not possible to separate the data
for children less than 18 years of age. Likewise, we did not include
studies that did not specify recruiting children or adolescents, and
which presented mean ages of the population sample exceeding 20
years of age. Both of these issues raise the possibility of bias in our
review process, as we did not write to these authors asking whether
they collected data for children less than 18 years of age. However,
we believe this potential bias is not likely to change our conclusions.

Agreements and disagreements with other studies or
reviews

The previous version of this review located only six RCTs (Huertas-
Ceballos 2008), and due to issues of design in the included
studies, was unable to pool data for analysis, thus confidence in
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the findings was limited. The review concluded that, despite few
studies, there was some evidence to suggest that CBT may be
a useful intervention for RAP. This update supports and extends
these previous findings. We have been able to quantify the
magnitude of eKect of CBT on treatment success, reductions in
pain intensity, and on improved quality of life, as well as present
some limited evidence for longer-term eKects. The update also
presents a new evidence base for more contemporary mind-
body therapy approaches for RAP such as hypnotherapy, including
guided imagery, and yoga. The findings are in keeping with
other systematic reviews of psychosocial interventions for children
with RAP. Eccleston 2014 reviewed face-to-face psychological
interventions for children with pain dichotomised as headache and
non-headache pain. For 13 studies (852 children) of non-headache
pain, which was predominantly RAP, they found a medium-sized
beneficial eKect of treatment on pain intensity (SMD -0.57, 95%
CI -0.86 to -0.27; Z = 3.74; P = 0.0002), which compares well
to the eKects observed across the diKerent interventions in this
review. Of interest, they also graded this evidence as very low
quality. Rutten 2015 reviewed non-pharmacological approaches
for children with RAP. Whilst they did not pool any data, through
reviewing individual studies they concluded that there is some
evidence for hypnotherapy and CBT, but a lack of evidence for
yoga and written self-disclosure. This updated review supports and
extends these findings.

Issues for consideration

Overall, the evidence provided by the included studies is relatively
weak. First, the majority of studies were short term, assessing
outcome eKects either immediately postintervention or within
three months of the end of the intervention. Few studies
investigated whether reported treatment eKects were maintained
beyond three months. Second, there was considerable variety
in the definition and scales used to assess treatment success,
as well as in the assessment of other outcomes such as pain
intensity, frequency, and duration. For example, treatment success
was sometimes assessed as being completely pain free (Sanders
1994), and sometimes as a percentage of reduction in pain from
baseline (such as in Gulewitsch 2013 and Vlieger 2007). Likewise,
the scales assessing quality of life, functional impairment, and
other psychosocial outcomes varied across the studies, which in
many cases limited our ability to pool the data. It would be helpful
for there to be some consensus on the best instruments to be
used consistently across the field of study of paediatric abdominal
pain, especially for treatment trials. Third, even within each type
of intervention, there was considerable variation in terms of length
of weeks of therapy, sessions per week, and in the delivery of
intervention. For example, for the CBT intervention, some studies
had a one-to-one format between the therapist and child (such as
in Levy 2010 and van der Veek 2013), and some used a group format
(Duarte 2006; Groβ 2013). Similarly, again for CBT, delivery of the
intervention was either face-to-face (such as in Robins 2005 and
van der Veek 2013), or remotely via a CD-ROM or website (Palermo
2009; Palermo 2016; Wassom 2009). This was also the case for the
two guided imagery hypnotherapy studies, with the van Tilburg
2009 study delivering the intervention via CD-ROM and DVD, and
Weydert 2006 using a face-to-face intervention. Fourth, there was
some evidence of significant diKerences in outcome findings when
studies were assessed according to comparator group used (wait-
list control compared to usual care or active controls). Post hoc
analyses on pain intensity and functional impairment within CBT

intervention suggested that this could aKect estimates of treatment
eKectiveness. FiQh, we did not undertake a global analysis by
pooling all the data from all the psychosocial interventions.
We considered that it was not appropriate to do so, as the
intervention components and theories about how the specific
interventions might work were not similar enough. Finally, it has
been suggested that there are distinct subtypes of RAP (Rasquin
2006), and that these could guide treatment choice. We therefore
thought it important in this review to estimate, if data allowed,
whether RAP subtype predicted response to diKerent treatment
modalities. Although all participants met Rome III criteria for
RAP (Rasquin 2006), with studies including children classified as
having irritable bowel syndrome, functional abdominal pain, and
functional dyspepsia, lack of suKicient data by subgroup meant
that we were not able to investigate whether there were diKerences
in responsiveness between these groups.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Overall, this review provides low-quality evidence that cognitive
behavioural therapy (CBT) and hypnotherapy may be eKective
in reducing pain in the short term for children and adolescents
presenting with recurrent abdominal pain (RAP). Sustained eKects
of both CBT and hypnotherapy on pain have also been reported, but
the evidence to date is limited. There was little evidence that CBT
or hypnotherapy aKected school functioning, psychological well-
being, or quality of life.

This review found no evidence to support the use of yoga or
written self-disclosure for the treatment of RAP in children and
adolescents.

The review evidence lends support to clinicians who want to
consider CBT or hypnotherapy as part of a management strategy for
children and adolescents with RAP. However, this evidence needs
to be considered alongside the evidence for other approaches in
the management of RAP, such as dietary and pharmacological
treatments. Companion update reviews of the eKectiveness of
dietary and pharmacological treatment for RAP will be available
soon (Martin 2014a; Martin 2014b).

Implications for research

The evidence for the eKectiveness of all psychosocial interventions
in children and adolescents with RAP remains weak; in particular,
there is a dearth of long-term follow-up data. Further well-designed
and reasonably powered trials, giving greater consideration to
the nature of the control group, as well as attempts to reduce
both performance and detection bias, would improve the rigour
of the evidence base. While it may be diKicult to remove potential
bias in randomised controlled trials of psychotherapy, Button 2015
suggests that improvements can be made by integrating concepts
of basic science within applied trials to adjust for these biases, such
as elucidating the "active ingredients" of an intervention by using
comparative treatments that have one or more components added
or removed.

Future research could also consider whether specific aspects of
interventions are associated with eKectiveness, such as, but not
exclusive to, dose, setting of therapy, and on-site versus remote
interventions. Trials should also evaluate whether children who
meet the criteria for the diKerent forms of RAP according to
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the Rome III criteria respond diKerently to potential psychosocial
interventions (Rasquin 2006), as well as children who present with
and without psychiatric comorbidity. We found a higher proportion
of girls to boys across all studies, but there was no exploration
of whether the eKects of interventions diKered according to sex,
which also warrants investigation.

Lastly, the precise mechanisms for how the various psychosocial
interventions impact RAP are as yet unknown. Closer examination
in research studies of changes to cognitive factors and mediating
factors such as stress and anxiety throughout the intervention may
help shed light on this.
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Control: usual care (usual paediatric care and advice on nutrition, intestinal parasite prophylaxis, and
accident prevention), 50 minutes/month x 4

Outcomes 1. Pain frequency and intensity (50-centimetre visual analogue scale)

Notes Study dates: January 2003 to December 2004

Funding: not stated

Duarte 2006 
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Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: method not reported

Allocation concealment
(selection bias)

Unclear risk Comment: method not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: aware of group allocation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: unclear whether parents could influence visual analogue scale,
and who was assessing pain thresholds

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: follow-up complete

Selective reporting (re-
porting bias)

Low risk Comment: all outcomes reported

Other bias Unclear risk Comment: no power calculations, compliance not reported

Duarte 2006  (Continued)

 
 

Methods RCT with wait-list control

Follow-up: postintervention (6 weeks) and 2 months' follow-up

Participants Location: USA

Setting: recruited through physician referrals, advertisements in gastroenterology clinics, and commu-
nity bulletin boards

Sample size: 30 children (18 intervention, 12 control) and 21 young adults (data for these not extract-
ed)

Sex: 5 boys, 25 girls

Dropouts/withdrawals: 1 control

Diagnosis: RAP diagnosed using Rome III (Rasquin 2006)

Mean age: intervention: 16.4 (SD not reported; range 14 to 17) years; control: 15.9 (SD not reported;
range 14 to 17) years. Data not reported for groups overall.

Interventions Intervention: Iyengar yoga, 2 x 90-minute classes per week for 6 weeks, with a maximum of 6 partici-
pants per class, held at a paediatric pain yoga studio on a university campus

Control: wait-list control (no other details reported)

Evans 2014 
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Outcomes 1. Pain intensity (visual analogue scale, 0 to 10)

2. Functional disability (Functional Disability Inventory; Walker 1991)

3. Quality of life (36-Item Short Form Health Survey (SF-36); Ware 1992)

4. Psychological distress (Brief Symptom Inventory-18; Derogatis 2000)

Notes Study dates: recruitment from October 2009 and May 2013

Funding: National Center for Complementary and Alternative Medicine grant K01AT005093, an Oppen-
heimer Seed Grant for Complementary, Alternative and Integrative Medicine, and by the University of
California, Los Angeles Clinical and Translational Research Center, Clinical and Translational Science
Institute Grant UL1TR000124

Declarations of interest: Authors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: randomiser program used by researcher not involved in project

Allocation concealment
(selection bias)

Low risk Comment: randomiser program used by researcher not involved in project

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: participants aware of treatment

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: participants self reporting outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: not all participants fully accounted for, high attrition rates

Selective reporting (re-
porting bias)

Low risk Comment: all outcomes reported

Other bias Unclear risk Comment: queries regarding data analysis procedures

Evans 2014  (Continued)

 
 

Methods RCT with wait-list control

Follow-up: postintervention (6 weeks) and 3 months' follow-up

Participants Location: Germany

Setting: recruited from an ongoing epidemiological study of schoolchildren

Sample size: 29 children (15 intervention, 14 control)

Sex: 4 boys, 25 girls

Dropouts/withdrawals: 0

Groβ 2013 
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Diagnosis: RAP diagnosed using Rome III (Rasquin 2006)

Mean age: intervention: 9.2 (SD 1.5; range 6.6 to 11.2) years; control 10.1 (SD 1.4; range 8.0 to 11.9)
years. Data not reported for groups overall.

Interventions Intervention: cognitive behavioural pain management program for child and parent: 'Stop the pain
with Happy Pingu' (group format), 90 minutes/week x 6. Children had a CD-ROM with relaxation exer-
cises to do as homework.

Control: wait-list control (no other details reported)

Outcomes 1. Pain frequency, intensity and duration (pain diary)

2. Health-related quality of life (PedsQL; Varni 2001)

3. Pain impairment (KINDL-R; Ravens-Sieberer 2005)

Notes Study dates: not reported

Funding: grant from Potsdam Graduate School

Declarations of interest: Authors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: computer-aided randomisation

Allocation concealment
(selection bias)

Low risk Comment: randomisation carried out by person not involved in the study

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: aware of treatment and could bias reporting

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: self report measures

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounted for all participants

Selective reporting (re-
porting bias)

Low risk Comment: all outcome data reported

Other bias Low risk Comment: well reported

Groβ 2013  (Continued)

 
 

Methods RCT with wait-list control

Follow-up: postintervention (2 weeks) follow-up

Participants Location: Germany

Gulewitsch 2013 
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Setting: recruited from community and outpatient clinics

Sample size: 38 children (20 intervention, 18 control)

Sex: 14 boys, 24 girls

Dropouts/withdrawals: 0

Diagnosis: FAP and IBS according to Rome III (Rasquin 2006)

Mean age: intervention: 9.1 (SD 1.7; range not reported) years; control: 9.7 (SD 1.8; range not reported)
years. Data not reported for groups overall.

Interventions Intervention: brief hypnotherapeutic behavioural intervention (group format), 90 minutes/week x 4 (2
child focused, 2 parent focused) with homework for children to practice hypnotherapeutic trances at
home, 5 times a week

Control: wait-list control (no further details reported)

Outcomes 1. Number of days with pain (pain diary)

2. Pain index (Abdominal Pain Index; Walker 1997)

3. Pain intensity and duration (1 to 10 scale)

4. Health-related quality of life (KINDL-R in German; Ravens-Sieberer 1998)

5. Treatment success (> 80% reduction in Abdominal Pain Index; Walker 1997)

6. Pain disability (P-PDI; Hübner 2009)

Notes Study dates: not reported

Funding: none stated

Declarations of interest: authors report no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: computerised random number generator

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: aware of treatment and issues re: wait-list expectancy

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: self report

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: all participants accounted for

Selective reporting (re-
porting bias)

Low risk Comment: all outcomes reported

Other bias Low risk Comment: well reported

Gulewitsch 2013  (Continued)
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Methods RCT with usual care control

Follow-up: postintervention, 6 months, and 12 months

Participants Location: the Netherlands

Setting: recruited from outpatient clinics

Sample size: 69 children (35 intervention, 34 control)

Sex: 15 boys, 54 girls

Dropouts/withdrawals: 4 intervention, 16 controls

Diagnosis: abdominal pain - FGID Rome III (Rasquin 2006)

Mean age: intervention: 12.2 (SD 2.9; range not reported) years; control: 12.1 (SD 2.7; range not report-
ed) years. Overall range for both groups: 8 to 18 years

Interventions Intervention: weekly Hatha yoga sessions of 1.5 hr (series of poses and breathing techniques) for 10
weeks (group format), daily practice at home encouraged

Control: usual medical care

Outcomes 1. Pain intensity - diary (0 to 5 FACES Pain Scale; Hicks 2001)

2. Pain frequency - diary (0 to 4 scale)

3. Functional disability (Functional Disabilty Inventory; Walker 1991)

4. Depression (Children's Depression Inventory - short form; Kovacs 1992)

5. Anxiety (Revised Children's Manifest Anxiety Scale; Reynolds 1985)

Notes Study dates: February 2012 to August 2013

Funding: partially funded by an unrestricted grant from VGZ Health Care Insurance, the Netherlands

Declarations of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: computerised random number generator

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: aware of treatment

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: self report

Incomplete outcome data
(attrition bias) 

Low risk Comment: there was a high proportion of dropouts from the control group,
however the authors used several methods to attempt to account for this

Korterink 2016 
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All outcomes

Selective reporting (re-
porting bias)

Low risk Comment: all outcomes reported

Other bias Low risk Comment: well reported

Korterink 2016  (Continued)

 
 

Methods RCT with wait-list control

Follow-up: postintervention (4 weeks) follow-up

Participants Location: Canada

Setting: recruited from gastroenterology clinics and the community

Sample size: 28 children (14 intervention, 14 control)

Sex: 8 boys, 20 girls

Dropouts/withdrawals: 3 controls

Diagnosis: IBS according to Rome I (Thompson 1989)

Mean age: intervention: 14.4 (SD 2.1; range not reported) years; control: 13.8 (SD 1.9; range not report-
ed) years. Overall range for both groups: 11 to 18 years

Interventions Intervention: 1 hour of yoga instruction (series of poses and breathing techniques), followed by 4
weeks of daily practice, with video (individual format)

Control: wait-list control (no other details reported)

Outcomes 1. Pain intensity (0 to 10 scale)

2. Functional disability (Functional Disabilty Inventory; Walker 1991)

3. Depression (Children's Depression Inventory - short form; Kovacs 1992)

4. Anxiety (Revised Children's Manifest Anxiety Scale; Reynolds 1985)

Notes Study dates: not reported

Funding: personal grants from British Columbia Research Institute, Canadian Institutes of Health Re-
search, and the Michael Smith Foundation for Health Research

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: random sequence used

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 

High risk Comment: participants aware of allocation

Kuttner 2006 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: aware of treatment and issues regarding wait-list expectancy

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounted for all participants

Selective reporting (re-
porting bias)

High risk Comment: data not reported on main outcome, pain intensity

Other bias Low risk Comment: well-reported paper

Kuttner 2006  (Continued)

 
 

Methods RCT with active control

Follow-up: postintervention (1 month), 3 months and 6 months follow-ups

Participants Location: USA

Setting: recruited from paediatric gastroenterology clinics

Sample size: 200 children (100 intervention, 100 control)

Sex: 12 boys, 188 girls

Dropouts/withdrawals: 16 intervention, 16 control (postintervention); further 6 intervention, 8 control
(at 6 months)

Diagnosis: FAP according to Rome III (Rasquin 2006)

Mean age: intervention: 11.1 (SD 2.6; range not reported) years; control: 11.3 (SD 2.5; range not report-
ed) years. Overall range for both groups: 7 to 17 years

Interventions Intervention: cognitive behavioural intervention for parent and child targeting response to pain, 3 x 75
minutes/week (non-group format)

Control: active control of 3 x 75 minutes education sessions (education on gastrointestinal anatomy
and function, nutrition guidelines, and reading food labels)

Outcomes 1. Pain intensity (FACES Pain Scale - Revised; Hicks 2001): child and parent

2. General disability due to pain (Functional Disability Inventory; Walker 1991): child and parent

3. Depression (Child Depression Inventory; Kovacs 1992)

4. Anxiety (Multidimensional Anxiety Scale for Children; Reynolds 1985)

5. Pain coping (Pain Response Inventory; Walker 1997)

Notes Study dates: recruited 2005 to 2009

Funding: grant 5R01HD036069 from the National Institutes of Health - National Institute of Child
Health and Human Development

Declarations of interest: One author was a member of the Board of Directors at the Rome Foundation
at the time of the study (listed as a potential competing interest).

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: computerised random number generator

Allocation concealment
(selection bias)

Low risk Comment: separate researcher performed randomisation

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: groups aware of treatment allocation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: although groups similar in intervention format, aware of therapy
and self reporting outcome

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounted for all participants

Selective reporting (re-
porting bias)

Unclear risk Comment: no data on child-reported pain

Other bias Unclear risk Comment: parent reports of pain not similar at baseline, but authors report
that analyses have taken this into account

Levy 2010  (Continued)

 
 

Methods RCT with wait-list control

Follow-up: postintervention (8 to 10 weeks) and 3 months' follow-up

Participants Location: USA

Setting: recruited from paediatric pain clinics

Sample size: 24 children (14 intervention, 10 control); children with headache not included in analysis

Sex: 7 boys, 17 girls

Dropouts/withdrawals: none reported

Diagnosis: chronic idiopathic abdominal pain

Mean age: whole group 15.0 (SD 2.2; range 11 to 17) years. Data not reported by intervention group.

Interventions Intervention: cognitive behavioural family intervention (non-group format), delivered over the Inter-
net, 30 minutes/week x 8 for both child and parent (4 hours total for each)

Control: wait-list control; usual care (visits to physicians as needed)

Outcomes 1. Pain intensity (0 to 10 scale)

2. Activity limitations (Child Activity Limitations Interview; Palermo 2004)

Notes Study dates: not reported

Palermo 2009 
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Funding: grant HD050674 from the National Institutes of Health - National Institute of Child Health and
Human Development

Declarations of interest: Authors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: online random number generator

Allocation concealment
(selection bias)

Low risk Comment: sealed envelopes, postbaseline assessment

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: aware of group allocation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: aware of treatment and issues regarding wait-list expectancy

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: some data on satisfaction missing

Selective reporting (re-
porting bias)

Unclear risk Comment: some outcomes missing

Other bias Unclear risk Comment: queried validity of data collection tool

Palermo 2009  (Continued)

 
 

Methods RCT with education control

Follow-up: postintervention (8 to 10 weeks) and 6 months' follow-up

Participants Location: USA and Canada

Setting: recruited from paediatric pain clinics

Sample size: 31 children (17 intervention, 14 control); children with headache not included in analysis

Sex: 11 boys, 20 girls

Dropouts/withdrawals: none reported

Diagnosis: chronic idiopathic abdominal pain

Mean age: intervention: 13.7 (SD 1.3; range 11 to 17) years; control 14.5 (SD 2.0; range 11 to 17) years.
Data not reported for groups overall.

Interventions Intervention: Internet-delivered cognitive behavioural child and parent intervention (non-group for-
mat), 30 minutes/week x 8 for both child and parent (4 hours total for each)

Palermo 2016 
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Control: Internet-delivered education child and parent intervention (non-group format), 30 min-
utes/week x 8 for both child and parent (4 hours total for each)

Outcomes 1. Pain intensity (0 to 10 scale)

2. Activity limitations (Child Activity Limitations Interview; Palermo 2004)

Notes Study dates: September 2011 to April 2014

Funding: grant HD062538 from the National Institutes of Health - Eunice Kennedy Schriver National In-
stitute of Child Health and Human Development

Declarations of interest: Authors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: computerised random number generator

Allocation concealment
(selection bias)

Low risk Comment: computerised random number generator linked automatically to
web program

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: unsure what information participants were given with consent; it is
therefore difficult to know whether they were truly 'unaware' of allocation as
is suggested by author

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Comment: unaware of intervention but self reporting outcome

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounted for all participants

Selective reporting (re-
porting bias)

Low risk Comment: all variables presented

Other bias Low risk Comment: baseline variables similar, well-reported paper

Palermo 2016  (Continued)

 
 

Methods RCT with usual care control

Follow-up: postintervention (3 months), 6 months' and 12 months' follow-up

Participants Location: USA

Setting: recruited from paediatric gastroenterology clinics

Sample size: 86 children (46 intervention, 40 control)

Sex: 30 boys, 39 girls (data reported for completers only)

Dropouts/withdrawals: 11 control

Diagnosis: RAP diagnosed using Apley criteria (Apley 1958)

Robins 2005 
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Mean age: intervention: 10.8 (SD 2.5; range not reported) years; control: 11.9 (SD 2.3; range not report-
ed) years. Overall range for both groups: 6 to 16 years

Interventions Intervention: cognitive behavioural therapy, for child and parent (non-group format), 40 minutes x 5,
every 2 weeks, as well as usual medical care

Control: usual medical care (usual individualised care including visits with physicians and advice on di-
et)

Outcomes 1. Pain (Abdominal Pain Index; Walker 1997): child and parent

2. Functional disability due to pain (Functional Disability Inventory; Walker 1991): child

Notes Study dates: August 1998 to April 2000

Funding: grant from the Nemours Research Programs

Declarations of Interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: coin flip status, with a witness, but procedure unclear

Allocation concealment
(selection bias)

Unclear risk Comment: no details provided of how coin flip was managed, or whether
done in advance

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: only clinicians delivering usual medical care were blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: self report outcomes and participants aware of intervention

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: clear numbers at follow-up not reported

Selective reporting (re-
porting bias)

Low risk Comment: all outcomes reported

Other bias Unclear risk Comment: issues relate to differences at baseline, sufficient numbers not re-
cruited, larger loss to follow-up than expected, and merged results

Robins 2005  (Continued)

 
 

Methods RCT with wait-list control

Follow-up: postintervention (2 months) and 3 months' follow-up

Participants Location: Australia

Setting: recruited from GP referrals and community advertisements

Sample size: 16 children (8 intervention, 8 control)

Sanders 1990 
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Sex: 4 boys, 12 girls

Dropouts/withdrawals: none reported

Diagnosis: RAP diagnosed using Apley criteria (Apley 1958)

Mean age: intervention: 9.1 years (SD not reported; range not reported); control: 9.9 years (SD not re-
ported; range not reported). Overall range for both groups: 6 to 12 years

Interventions Intervention: cognitive behavioural therapy for parent and child (non-group format), 60 minutes/week
x 8

Control: wait-list control (no further details reported)

Outcomes 1. Pain intensity (10-centimetre visual analogue scale): child and parent

2. Parent/child interaction (Family Observational Schedule; Sanders 1981)

3. Behaviour (Revised Behavior Problem Checklist; Quay 1983)

4. Adjustment (Children's Depression Inventory; Kovacs 1992)

5. Teacher rating (Conners' Teacher Rating Scale; Conners 1969)

6. Treatment success (pain free)

Notes Study dates: not reported

Funding: not reported

Declarations of Interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: method not reported

Allocation concealment
(selection bias)

Unclear risk Comment: method not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: participants and therapists not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: self reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors state no missing data

Selective reporting (re-
porting bias)

Unclear risk Comment: no primary data reported (only shown in figures)

Other bias High risk Comment: no power calculations reported, small sample size, unclear
whether accounted for baseline difference

Sanders 1990  (Continued)
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Methods RCT with usual care control

Follow-up: postintervention (8 weeks), 6 months' and 12 months' follow-up

Participants Location: Australia

Setting: recruited from paediatric gastroenterology clinics

Sample size: 44 children (22 intervention, 22 control)

Sex: 16 boys, 28 girls

Dropouts/withdrawals: none reported

Diagnosis: RAP diagnosed using Apley criteria (Apley 1958)

Mean age: intervention: 9.0 (SD 1.6; range not reported) years; control: 9.9 (SD 2.4; range not reported)
years. Overall range for both groups: 7 to 14 years

Interventions Intervention: cognitive behavioural therapy for parent and child (non-group format), 50 minutes/week
x 6

Control: usual medical care (typically 4 to 6 visits with the gastroenterologist providing caring, sup-
portive advice)

Outcomes 1. Pain intensity (10-centimetre visual analogue scale): child

2. Pain intensity (parent observation record): parent

3. Treatment success (reporting being pain free)

4. Child adjustment (Child Behavior Checklist; Achenbach 1983)

5. Pain interference with activities (scale 0 to 7): parent and child

Notes Study dates: not reported

Funding: funded by the National Health and Medical Research Council of Australia (grant 53091)

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: participants aware of allocation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: self report

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: missing numbers for primary outcomes

Sanders 1994 
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Selective reporting (re-
porting bias)

Low risk Comment: all listed outcomes reported

Other bias Unclear risk Comment: study did not report calculating sample size sufficiency, and limit-
ed detail on method

Sanders 1994  (Continued)

 
 

Methods RCT with active control

Follow-up: postintervention (8 weeks), 6 months' and 12 months' follow-up

Participants Location: the Netherlands

Setting: recruited from paediatric gastroenterology outpatient clinics

Sample size: 104 children (52 intervention, 52 control)

Sex: 29 boys, 75 girls

Dropouts/withdrawals: 6 intervention, 4 control

Diagnosis: FAP according to Rome III (Rasquin 2006)

Mean age: intervention: 11.9 (SD 2.6; range not reported) years; control: 11.9 (SD 2.9; range not report-
ed) years. Overall range for both groups: 8 to 17 years

Interventions Intervention: cognitive behavioural therapy for parent and child (non-group format), 45 minutes/week
x 6

Control: active control consisting of medical and dietary advice, 20 to 30 minutes/week x 6

Outcomes 1. Pain index (Abdominal Pain Index; Walker 1997)

2. Functional disability (Functional Disability Inventory; Walker 1991)

3. Anxiety and depression (Child Anxiety and Depression Scale - short version; Muris 2002)

4. Quality of life (KIDSCREEN-27; Ravens-Sieberer 2005)

5. Treatment success (pain intensity and pain duration reductions > 80%)

Notes Study dates: not reported

Funding: Dutch Digestive Foundation grant SW0 0509

Declarations of interest: Authors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: computerised randomisation

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 

High risk Comment: aware of group allocation

van der Veek 2013 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: no blinding and could influence self report

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounted for all participants

Selective reporting (re-
porting bias)

Low risk Comment: all outcomes reported

Other bias Low risk Comment: well reported

van der Veek 2013  (Continued)

 
 

Methods RCT with wait-list control

Follow-up: postintervention (8 weeks) and 12 months' follow-up

Participants Location: USA

Setting: recruited from paediatric gastroenterology clinics

Sample size: 34 children (19 intervention, 15 control)

Sex: 9 boys, 23 girls (data for completers only)

Dropouts/withdrawals: 1 intervention, 1 control

Diagnosis: FAP using Rome II criteria (Rasquin-Weber 1999)

Mean age: intervention: 10.6 (SD 3.0; range not reported) years; control: 9.9 (SD 2.2; range not reported)
years. Overall range for both groups: 6 to 15 years

Interventions Intervention: self directed "guided imagery" at home, child only (individual), 3 biweekly sessions (25
to 30 minutes) plus booster session, plus 3 x 10 minutes daily homework, x 8 weeks

Control: wait-list control (usual medical care prescribed by physicians)

Outcomes 1. Pain index (Abdominal Pain Index, scale 0 to 40; Walker 1997)

2. Gastrointestinal symptoms (change score scale 0 to 7)

3. Functional disability (Functional Disability Inventory; Walker 1991)

4. School attendance

5. Quality of life (PedsQL; Varni 2001)

6. Treatment success (50% reduction on the Abdominal Pain Index; Walker 1997)

Notes Study dates: March 2006 to March 2007

Funding: National Institutes of Health grants R24 DK067674 and RR00046

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

van Tilburg 2009 
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Random sequence genera-
tion (selection bias)

Unclear risk Comment: no information on randomisation. Children picked an envelope,
not sure whether these were shuffled.

Allocation concealment
(selection bias)

Unclear risk Comment: not enough information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: participants not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: aware of treatment and issues regarding wait-list expectancy

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounted for all participants

Selective reporting (re-
porting bias)

Unclear risk Comment: secondary outcome data missing, uncertain when outcomes were
measured

Other bias Unclear risk Comment: nothing reported on sample size adequacy

van Tilburg 2009  (Continued)

 
 

Methods RCT with usual care control

Follow-up: postintervention (3 months), 6 months' and 12 months' follow-up

Participants Location: the Netherlands

Setting: recruited from paediatric gastroenterology clinics

Sample size: 53 children (28 intervention, 25 control)

Sex: 13 boys, 39 girls (data for completers only)

Dropouts/withdrawals: 1 intervention, 0 control

Diagnosis: FAP or IBS according to Rome II criteria (Rasquin-Weber 1999)

Mean age: intervention: 13.2 (SD 2.5; range not reported) years; control: 13.4 (SD 2.9; range not report-
ed) years. Data not reported for groups overall.

Interventions Intervention: hypnotherapy (gut directed) for child only (non-group format), 30 minutes x 6, over 3
months, with daily homework

Control: usual care (education, dietary and pain medication advice, including 6 x 30 minute sessions of
supportive therapy relating to possible triggers)

Outcomes 1. Pain intensity (scale 0 to 21)

2. Pain frequency (scale 0 to 21)

3. Treatment success (pain intensity and pain frequency reduction > 80%)

Notes Study dates: October 2002 to June 2005

Funding: no external funding source

Vlieger 2007 
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Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: computerised random number generator

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: participants aware of treatment allocation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: outcomes analysed by someone blinded to treatment allocation,
but outcome self reported by unblinded participants

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounted for all participants

Selective reporting (re-
porting bias)

Low risk Comment: all stated outcomes reported

Other bias Unclear risk Comment: no sample size calculations reported, and no information on com-
pliance or validity of data tool

Vlieger 2007  (Continued)

 
 

Methods RCT with usual care control

Follow-up: no immediate postintervention follow-up, 3 months' and 6 months' follow-up

Participants Location: USA

Setting: recruited from paediatric gastroenterology clinics

Sample size: 63 children (36 intervention, 27 control)

Sex: 19 boys, 44 girls

Dropouts/withdrawals: 4 intervention, 3 control

Diagnosis: RAP diagnosed using Apley criteria (Apley 1958)

Mean age: whole group: 13.6 (SD 1.9; range 11 to 18) years. Data not reported by intervention group.

Interventions Intervention: written disclosure for child only (individual), 30 minutes x 3 sessions (1 at clinic, 2 at
home), over 5 days

Control: usual medical care (individualised as usual, involving dietary advice, education, and support)

Outcomes 1. Pain frequency (Abdominal Pain Frequency Rating; Walker 1993)

2. Quality of life - physical (PedsQL; Varni 2001)

Wallander 2011 
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3. Quality of life - psychosocial (PedsQL; Varni 2001)

Notes Study dates: not reported

Funding: funded in part by National Institute of Diabetes and Digestive and Kidney Diseases/National
Institutes of Health grant RO3 DK61481-01A1

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: computer generated

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: participants not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: participants and personnel not blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounted for all participants

Selective reporting (re-
porting bias)

Low risk Comment: stated outcomes reported

Other bias Low risk Comment: well reported

Wallander 2011  (Continued)

 
 

Methods RCT with wait-list control

Follow-up: postintervention (1 month) and 3 months' follow-up

Participants Location: USA

Setting: recruited from paediatric gastroenterology clinics

Sample size: 20 children (9 intervention, 11 control)

Sex: 4 boys, 11 girls (data for completers only)

Dropouts/withdrawals: 2 intervention, 3 control

Diagnosis: RAP according to Rome III (Rasquin 2006)

Mean age: intervention: 11.9 (SD 2.6; range not reported) years; control: 11.9 (SD 2.9; range not report-
ed) years (data for completers only). Overall range for both groups: 6 to 15 years

Wassom 2009 
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Interventions Intervention: cognitive behavioural program Gutstrong, directed at child, but parental involvement
(non-group format). At-home program via CD-ROM, over 4 weeks

Control: wait-list control

Outcomes 1. Pain intensity (scale 1 to 10; Connelly 2006)

2. Pain-free days

3. Quality of life (PedsQL; Varni 2001)

4. Mood (Facial Affective Scale; McGrath 1991)

5. Stress (Stress Inventory; Schanberg 2000)

Notes Study dates: not reported

Funding: grant through the Children's Miracle Network (Kansas University Medical Center)

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: uniform random numbers table

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: no blinding of participants or personnel reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Comment: no blinding of participants or personnel reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: not all participants had finished before results were reported

Selective reporting (re-
porting bias)

Low risk Comment: as point above

Other bias Unclear risk Comment: no sample size calculations made, and some discrepancy over
whether the results of the reported analyses were planned analyses

Wassom 2009  (Continued)

 
 

Methods RCT with active control

Follow-up: postintervention (4 weeks) and 2 months' follow-up

Participants Location: USA

Setting: recruited from GP referrals and paediatric gastroenterology clinics

Sample size: 27 children (16 intervention, 11 control)

Weydert 2006 
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Sex: 7 boys, 15 girls

Dropouts/withdrawals: 2 intervention, 3 control (all prior to starting allocation)

Diagnosis: RAP diagnosed using Apley criteria (Apley 1958)

Mean age: intervention: 11.1 years (SD not reported; range not reported); control: 11.0 (SD not report-
ed; range not reported) years. Data not reported for groups overall.

Interventions Intervention: guided imagery and progressive muscle relaxation, for child only (individual), 60 min-
utes/week x 4, with daily homework

Control: breathing technique training, 60 minutes/week x 4, to control for therapist time and attention,
with daily homework

Outcomes 1. Number of days with pain (diary)

2. Pain intensity (FACES Pain Scale; Bieri 1990)

3. Missed days of school (diary)

4. Depression (Child Depression Inventory; Kovacs 1992)

5. Anxiety (Multidimensional Anxiety Scale for Children; Reynolds 1985)

6. Treatment success (4 or fewer days of pain with no missed activities during each month)

Notes Study dates: 2000 to June 2002

Funding: National Center for Complementary and Alternative Medicine grant

Declarations of interest: Authors reported no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: blocks of 4 (tokens in a hat)

Allocation concealment
(selection bias)

Low risk Comment: separate group responsible for randomisation

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: personnel blinded to group (both called "relaxation techniques"),
but unsure of the degree of participant blinding (depends on how treatments
were explained)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Comment: researcher recording outcomes was blind to treatment allocation.
Although participants self reported outcome, attempts were made to blind
participants to their treatment allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: accounts for participants

Selective reporting (re-
porting bias)

Low risk Comment: all outcomes reported

Other bias Unclear risk Comment: sample size calculations not reported, but otherwise well reported

Weydert 2006  (Continued)

FAP: functional abdominal pain
FGID: functional gastrointestinal disorders
GP: general practitioner
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IBS: irritable bowel syndrome
KINDL-R: KINDer Lebensqualitätsfragebogen
P-PDI: Paediatric Pain Disability Index
PedsQL: Pediatric Quality of Life Inventory
RAP: recurrent abdominal pain
RCT: randomised controlled trial
SD: standard deviation
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Alfvén 2007 Ineligible comparator: compared psychological treatment with physiotherapy

Bursch 2008 No primary data: literature review

Hicks 2003 Ineligible population: not RAP-specific pain

Humphreys 1998 No control group

Long 2009 Ineligible outcome: outcome was physical activity, no measure of pain

Sato 2009 No primary data: literature review

Sieberg 2010 Ineligible comparator: compared CBT with CBT plus family therapy (no control)

Sieberg 2011 Ineligible comparator: compared CBT with CBT plus family therapy (no control)

van Barreveld 2015 Ineligible comparator: no control group

Warner 2011 Ineligible population: children with RAP and psychological disorders

CBT: cognitive behavioural therapy
RAP: recurrent abdominal pain
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Unknown

Participants Children with functional abdominal pain; further details unknown

Interventions Cognitive training; further details unknown

Outcomes Unknown

Notes Unknown

Tannen 2014 

 
 

Methods RCT with active control (pilot study)

Follow-up: postintervention (1 week) and 3 months' follow-up

Youssef 2009 
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Participants Location: not reported

Setting: schools

Sample size: not reported

Sex: not reported

Dropouts/withdrawals: not stated

Diagnosis: FAP, defined as 3 episodes of pain interfering with activity for 3 months in the past year

Mean age: not reported

Interventions Intervention: guided imagery, 6 sessions in a week (first session 15 minutes, then 5 x 7 minutes)

Control: rest and relaxation, 6 sessions a week

Outcomes 1. Pain (measure not reported)

2. Disability (measure not reported)

Notes Study dates: not reported

Funding: not reported

Declarations of interest: not reported

Youssef 2009  (Continued)

FAP: functional abdominal pain
RCT: randomised controlled trial
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Cognitive behavioural therapy (CBT) versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment success: postinterven-
tion

4 175 Odds Ratio (M-H, Random,
95% CI)

5.67 [1.18, 27.32]

1.1 Active control or usual care 2 130 Odds Ratio (M-H, Random,
95% CI)

2.25 [0.57, 8.88]

1.2 Wait-list control 2 45 Odds Ratio (M-H, Random,
95% CI)

24.55 [2.24,
269.03]

2 Treatment success: medium-term
follow-up (3 to 12 months)

3 139 Odds Ratio (M-H, Random,
95% CI)

3.08 [0.93, 10.16]

3 Treatment success: long-term fol-
low-up (12 months or more)

2 120 Odds Ratio (M-H, Random,
95% CI)

1.29 [0.50, 3.33]

4 Pain intensity: postintervention 7 405 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.33 [-0.74, 0.08]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Active control or usual care 4 337 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.04 [-0.39, 0.31]

4.2 Wait-list control 3 68 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.92 [-1.59, -0.24]

5 Pain intensity: postintervention
sensitivity analysis for allocation
concealment (low risk of bias)

4 247 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [1.00, 0.45]

6 Pain intensity: medium-term fol-
low-up (3 to 12 months)

4 301 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.32 [-0.85, 0.20]

7 Pain intensity: long-term follow-up
(12 months or more)

3 308 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.04 [-0.39, 0.31]

8 Quality of life (physical subscale):
postintervention

3 136 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.71 [-0.25, 1.66]

9 Quality of life (psychosocial sub-
scale): postintervention

3 136 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.43 [-0.21, 1.06]

10 Functional disability or activity
limitations: postintervention

4 176 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.57 [-1.34, 0.19]

10.1 Active control or usual care 2 123 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.01 [-0.36, 0.34]

10.2 Wait-list control 2 53 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-1.31 [-2.10, -0.52]

 
 

Analysis 1.1.   Comparison 1 Cognitive behavioural therapy (CBT)
versus control, Outcome 1 Treatment success: postintervention.

Study or subgroup CBT Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.1.1 Active control or usual care  

Sanders 1994 11/18 5/21 29.44% 5.03[1.26,20]

van der Veek 2013 13/44 12/47 33.67% 1.22[0.49,3.07]

Subtotal (95% CI) 62 68 63.11% 2.25[0.57,8.88]

Total events: 24 (CBT), 17 (Control)  

Heterogeneity: Tau2=0.64; Chi2=2.79, df=1(P=0.1); I2=64.11%  

Test for overall effect: Z=1.16(P=0.25)  

   

1.1.2 Wait-list control  

Groβ 2013 12/15 0/14 15.6% 103.57[4.86,2205]

Sanders 1990 6/8 2/8 21.29% 9[0.94,86.52]

Subtotal (95% CI) 23 22 36.89% 24.55[2.24,269.03]

Total events: 18 (CBT), 2 (Control)  

Heterogeneity: Tau2=1.2; Chi2=1.64, df=1(P=0.2); I2=38.89%  

Favours control 1000.01 100.1 1 Favours CBT
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Study or subgroup CBT Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Test for overall effect: Z=2.62(P=0.01)  

   

Total (95% CI) 85 90 100% 5.67[1.18,27.32]

Total events: 42 (CBT), 19 (Control)  

Heterogeneity: Tau2=1.69; Chi2=10.47, df=3(P=0.01); I2=71.35%  

Test for overall effect: Z=2.16(P=0.03)  

Test for subgroup differences: Chi2=2.88, df=1 (P=0.09), I2=65.28%  

Favours control 1000.01 100.1 1 Favours CBT

 
 

Analysis 1.2.   Comparison 1 Cognitive behavioural therapy (CBT) versus control,
Outcome 2 Treatment success: medium-term follow-up (3 to 12 months).

Study or subgroup CBT Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Sanders 1990 7/8 3/8 16.51% 11.67[0.92,147.56]

Sanders 1994 12/18 6/21 35.23% 5[1.28,19.53]

van der Veek 2013 19/43 15/41 48.25% 1.37[0.57,3.29]

   

Total (95% CI) 69 70 100% 3.08[0.93,10.16]

Total events: 38 (CBT), 24 (Control)  

Heterogeneity: Tau2=0.57; Chi2=4.16, df=2(P=0.12); I2=51.95%  

Test for overall effect: Z=1.85(P=0.06)  

Favours control 1000.01 100.1 1 Favours CBT

 
 

Analysis 1.3.   Comparison 1 Cognitive behavioural therapy (CBT) versus control,
Outcome 3 Treatment success: long-term follow-up (12 months or more).

Study or subgroup CBT Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Sanders 1994 10/17 7/19 36.3% 2.45[0.64,9.37]

van der Veek 2013 23/45 21/39 63.7% 0.9[0.38,2.12]

   

Total (95% CI) 62 58 100% 1.29[0.5,3.33]

Total events: 33 (CBT), 28 (Control)  

Heterogeneity: Tau2=0.17; Chi2=1.53, df=1(P=0.22); I2=34.59%  

Test for overall effect: Z=0.53(P=0.6)  

Favours control 1000.01 100.1 1 Favours CBT

 
 

Analysis 1.4.   Comparison 1 Cognitive behavioural therapy (CBT)
versus control, Outcome 4 Pain intensity: postintervention.

Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.4.1 Active control or usual care  

Favours CBT 42-4 -2 0 Favours control
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Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Levy 2010 83 1.6 (2) 80 1.3 (1.8) 20.17% 0.21[-0.1,0.51]

Palermo 2016 17 5.8 (2.7) 14 4.9 (2.4) 13.53% 0.34[-0.37,1.05]

Sanders 1994 18 3.3 (8.3) 21 6.7 (7) 14.73% -0.43[-1.07,0.2]

van der Veek 2013 52 6.8 (6.7) 52 8.8 (7.1) 18.95% -0.28[-0.67,0.1]

Subtotal *** 170   167   67.38% -0.04[-0.39,0.31]

Heterogeneity: Tau2=0.06; Chi2=6.44, df=3(P=0.09); I2=53.42%  

Test for overall effect: Z=0.22(P=0.82)  

   

1.4.2 Wait-list control  

Groβ 2013 15 0.2 (0.3) 14 1.9 (1.6) 11.76% -1.48[-2.32,-0.65]

Palermo 2009 14 3.1 (2.1) 10 3.9 (2) 11.97% -0.39[-1.21,0.43]

Wassom 2009 7 4.3 (1) 8 5 (0.4) 8.89% -0.89[-1.97,0.19]

Subtotal *** 36   32   32.62% -0.92[-1.59,-0.24]

Heterogeneity: Tau2=0.14; Chi2=3.35, df=2(P=0.19); I2=40.28%  

Test for overall effect: Z=2.67(P=0.01)  

   

Total *** 206   199   100% -0.33[-0.74,0.08]

Heterogeneity: Tau2=0.19; Chi2=20.02, df=6(P=0); I2=70.03%  

Test for overall effect: Z=1.57(P=0.12)  

Test for subgroup differences: Chi2=5.17, df=1 (P=0.02), I2=80.64%  

Favours CBT 42-4 -2 0 Favours control

 
 

Analysis 1.5.   Comparison 1 Cognitive behavioural therapy (CBT) versus control, Outcome 5 Pain
intensity: postintervention sensitivity analysis for allocation concealment (low risk of bias).

Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Groβ 2013 15 0.2 (0.3) 14 1.9 (1.6) 22.47% -1.48[-2.32,-0.65]

Levy 2010 83 1.6 (2) 80 1.3 (1.8) 30.35% 0.21[-0.1,0.51]

Palermo 2009 14 3.1 (2.1) 10 3.9 (2) 22.72% -0.39[-1.21,0.43]

Palermo 2016 17 5.8 (2.7) 14 4.9 (2.4) 24.47% 0.34[-0.37,1.05]

   

Total *** 129   118   100% -0.28[-1,0.45]

Heterogeneity: Tau2=0.42; Chi2=15.51, df=3(P=0); I2=80.66%  

Test for overall effect: Z=0.75(P=0.46)  

Favours CBT 52.5-5 -2.5 0 Favours control

 
 

Analysis 1.6.   Comparison 1 Cognitive behavioural therapy (CBT) versus
control, Outcome 6 Pain intensity: medium-term follow-up (3 to 12 months).

Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Groβ 2013 15 0.1 (0.3) 14 1.6 (1.5) 18.89% -1.35[-2.17,-0.53]

Levy 2010 78 1 (1.4) 76 0.7 (1.4) 31.14% 0.16[-0.15,0.48]

Palermo 2016 17 4.9 (2) 14 5.3 (2) 21.36% -0.19[-0.9,0.51]

van der Veek 2013 43 5.6 (7.1) 44 7.5 (6.6) 28.6% -0.27[-0.69,0.16]

   

Favours CBT 52.5-5 -2.5 0 Favours control
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Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Total *** 153   148   100% -0.32[-0.85,0.2]

Heterogeneity: Tau2=0.2; Chi2=12.25, df=3(P=0.01); I2=75.52%  

Test for overall effect: Z=1.21(P=0.23)  

Favours CBT 52.5-5 -2.5 0 Favours control

 
 

Analysis 1.7.   Comparison 1 Cognitive behavioural therapy (CBT) versus
control, Outcome 7 Pain intensity: long-term follow-up (12 months or more).

Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Levy 2010 87 0.9 (1.4) 89 0.7 (1.5) 44.22% 0.16[-0.14,0.45]

Sanders 1994 22 0.6 (1.4) 22 2.1 (3.6) 22.17% -0.54[-1.14,0.06]

van der Veek 2013 46 5.7 (7.5) 42 5.5 (6.2) 33.62% 0.03[-0.38,0.45]

   

Total *** 155   153   100% -0.04[-0.39,0.31]

Heterogeneity: Tau2=0.05; Chi2=4.14, df=2(P=0.13); I2=51.73%  

Test for overall effect: Z=0.22(P=0.82)  

Favours CBT 52.5-5 -2.5 0 Favours control

 
 

Analysis 1.8.   Comparison 1 Cognitive behavioural therapy (CBT) versus
control, Outcome 8 Quality of life (physical subscale): postintervention.

Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Groβ 2013 15 90.2 (7.9) 14 61.6 (25.4) 32.19% 1.5[0.66,2.34]

van der Veek 2013 45 48.3 (12.1) 47 47.6 (11.7) 39.76% 0.05[-0.35,0.46]

Wassom 2009 7 73.4 (13) 8 65.6 (7.2) 28.06% 0.72[-0.34,1.77]

   

Total *** 67   69   100% 0.71[-0.25,1.66]

Heterogeneity: Tau2=0.55; Chi2=9.7, df=2(P=0.01); I2=79.39%  

Test for overall effect: Z=1.45(P=0.15)  

Favours control 52.5-5 -2.5 0 Favours CBT

 
 

Analysis 1.9.   Comparison 1 Cognitive behavioural therapy (CBT) versus
control, Outcome 9 Quality of life (psychosocial subscale): postintervention.

Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Groβ 2013 15 88.3 (10.8) 14 71.4 (19.9) 30.67% 1.03[0.25,1.82]

van der Veek 2013 45 53.8 (11) 47 53.2 (11.7) 46.37% 0.05[-0.36,0.46]

Wassom 2009 7 70.7 (18.1) 8 64.4 (13.5) 22.96% 0.38[-0.65,1.4]

   

Total *** 67   69   100% 0.43[-0.21,1.06]

Heterogeneity: Tau2=0.18; Chi2=4.79, df=2(P=0.09); I2=58.23%  

Favours control 52.5-5 -2.5 0 Favours CBT

Psychosocial interventions for recurrent abdominal pain in childhood (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

60



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=1.32(P=0.19)  

Favours control 52.5-5 -2.5 0 Favours CBT

 
 

Analysis 1.10.   Comparison 1 Cognitive behavioural therapy (CBT) versus control,
Outcome 10 Functional disability or activity limitations: postintervention.

Study or subgroup CBT Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.10.1 Active control or usual care  

Palermo 2016 17 4.1 (4.9) 14 3.4 (2.5) 25.14% 0.17[-0.54,0.88]

van der Veek 2013 45 7.2 (8.8) 47 7.8 (8.8) 29.38% -0.07[-0.48,0.34]

Subtotal *** 62   61   54.52% -0.01[-0.36,0.34]

Heterogeneity: Tau2=0; Chi2=0.33, df=1(P=0.56); I2=0%  

Test for overall effect: Z=0.06(P=0.96)  

   

1.10.2 Wait-list control  

Groβ 2013 15 5.3 (6.6) 14 24.5 (14.1) 22.66% -1.72[-2.59,-0.85]

Palermo 2009 14 3 (2.1) 10 5.7 (3.7) 22.83% -0.91[-1.77,-0.05]

Subtotal *** 29   24   45.48% -1.31[-2.1,-0.52]

Heterogeneity: Tau2=0.13; Chi2=1.68, df=1(P=0.19); I2=40.64%  

Test for overall effect: Z=3.23(P=0)  

   

Total *** 91   85   100% -0.57[-1.34,0.19]

Heterogeneity: Tau2=0.47; Chi2=14.97, df=3(P=0); I2=79.95%  

Test for overall effect: Z=1.47(P=0.14)  

Test for subgroup differences: Chi2=8.59, df=1 (P=0), I2=88.36%  

Favours CBT 52.5-5 -2.5 0 Favours control

 
 

Comparison 2.   Hypnotherapy (including guided imagery) versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment success: postin-
tervention

4 146 Odds Ratio (M-H, Random, 95% CI) 6.78 [2.41, 19.07]

1.1 Active control or usual
care

2 74 Odds Ratio (M-H, Random, 95% CI) 10.51 [2.88, 38.33]

1.2 Wait-list control 2 72 Odds Ratio (M-H, Random, 95% CI) 5.77 [0.64, 52.05]

2 Pain intensity: postinter-
vention

4 146 Std. Mean Difference (IV, Random,
95% CI)

-1.01 [-1.41, -0.61]

2.1 Active control or usual
care

2 74 Std. Mean Difference (IV, Random,
95% CI)

-1.00 [-1.90, -0.11]

2.2 Wait-list control 2 72 Std. Mean Difference (IV, Random,
95% CI)

-0.95 [-1.44, -0.46]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3 Pain frequency: postinter-
vention

4 146 Std. Mean Difference (IV, Random,
95% CI)

-1.28 [-1.84, -0.72]

3.1 Active control or usual
care

2 74 Std. Mean Difference (IV, Random,
95% CI)

-1.74 [-2.29, -1.19]

3.2 Wait-list control 2 72 Std. Mean Difference (IV, Random,
95% CI)

-0.87 [-1.38, -0.36]

 
 

Analysis 2.1.   Comparison 2 Hypnotherapy (including guided imagery)
versus control, Outcome 1 Treatment success: postintervention.

Study or subgroup Hypnotherapy Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

2.1.1 Active control or usual care  

Vlieger 2007 16/27 3/25 35.15% 10.67[2.55,44.57]

Weydert 2006 5/14 0/8 10.44% 9.84[0.47,205.62]

Subtotal (95% CI) 41 33 45.59% 10.51[2.88,38.33]

Total events: 21 (Hypnotherapy), 3 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=3.56(P=0)  

   

2.1.2 Wait-list control  

Gulewitsch 2013 11/20 1/18 18.3% 20.78[2.3,187.67]

van Tilburg 2009 10/19 5/15 36.11% 2.22[0.55,9.02]

Subtotal (95% CI) 39 33 54.41% 5.77[0.64,52.05]

Total events: 21 (Hypnotherapy), 6 (Control)  

Heterogeneity: Tau2=1.69; Chi2=2.9, df=1(P=0.09); I2=65.55%  

Test for overall effect: Z=1.56(P=0.12)  

   

Total (95% CI) 80 66 100% 6.78[2.41,19.07]

Total events: 42 (Hypnotherapy), 9 (Control)  

Heterogeneity: Tau2=0.26; Chi2=3.89, df=3(P=0.27); I2=22.83%  

Test for overall effect: Z=3.63(P=0)  

Test for subgroup differences: Chi2=0.21, df=1 (P=0.65), I2=0%  

Favours control 1000.01 100.1 1 Favours hypnotherapy

 
 

Analysis 2.2.   Comparison 2 Hypnotherapy (including guided
imagery) versus control, Outcome 2 Pain intensity: postintervention.

Study or subgroup Hypnotherapy Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.2.1 Active control or usual care  

Vlieger 2007 27 2.9 (3.4) 25 9.8 (6) 31.28% -1.41[-2.02,-0.8]

Weydert 2006 14 1.2 (0.5) 8 1.6 (1.1) 17.44% -0.49[-1.37,0.4]

Subtotal *** 41   33   48.72% -1[-1.9,-0.11]

Favours hypnotherapy 52.5-5 -2.5 0 Favours control
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Study or subgroup Hypnotherapy Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Tau2=0.28; Chi2=2.83, df=1(P=0.09); I2=64.66%  

Test for overall effect: Z=2.19(P=0.03)  

   

2.2.2 Wait-list control  

Gulewitsch 2013 20 1.6 (2.5) 18 4.5 (2.3) 25.83% -1.17[-1.86,-0.47]

van Tilburg 2009 19 3.1 (2.3) 15 4.7 (1.8) 25.45% -0.73[-1.43,-0.03]

Subtotal *** 39   33   51.28% -0.95[-1.44,-0.46]

Heterogeneity: Tau2=0; Chi2=0.77, df=1(P=0.38); I2=0%  

Test for overall effect: Z=3.77(P=0)  

   

Total *** 80   66   100% -1.01[-1.41,-0.61]

Heterogeneity: Tau2=0.03; Chi2=3.8, df=3(P=0.28); I2=20.95%  

Test for overall effect: Z=4.97(P<0.0001)  

Test for subgroup differences: Chi2=0.01, df=1 (P=0.92), I2=0%  

Favours hypnotherapy 52.5-5 -2.5 0 Favours control

 
 

Analysis 2.3.   Comparison 2 Hypnotherapy (including guided
imagery) versus control, Outcome 3 Pain frequency: postintervention.

Study or subgroup Hypnotherapy Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.3.1 Active control or usual care  

Vlieger 2007 27 3 (5) 25 11.5 (5) 28.81% -1.67[-2.31,-1.04]

Weydert 2006 14 4.2 (1.7) 8 7.9 (2.1) 17.11% -1.94[-3.02,-0.87]

Subtotal *** 41   33   45.92% -1.74[-2.29,-1.19]

Heterogeneity: Tau2=0; Chi2=0.17, df=1(P=0.68); I2=0%  

Test for overall effect: Z=6.22(P<0.0001)  

   

2.3.2 Wait-list control  

Gulewitsch 2013 20 1.8 (3) 18 6.2 (4.6) 27.09% -1.13[-1.82,-0.44]

van Tilburg 2009 19 2.3 (1.2) 15 3.1 (1.4) 26.99% -0.61[-1.3,0.09]

Subtotal *** 39   33   54.08% -0.87[-1.38,-0.36]

Heterogeneity: Tau2=0.01; Chi2=1.1, df=1(P=0.3); I2=8.78%  

Test for overall effect: Z=3.32(P=0)  

   

Total *** 80   66   100% -1.28[-1.84,-0.72]

Heterogeneity: Tau2=0.18; Chi2=6.71, df=3(P=0.08); I2=55.31%  

Test for overall effect: Z=4.48(P<0.0001)  

Test for subgroup differences: Chi2=5.22, df=1 (P=0.02), I2=80.85%  

Favours hypnotherapy 52.5-5 -2.5 0 Favours control

 
 

Comparison 3.   Yoga versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain intensity: postintervention 3 122 Std. Mean Difference (IV, Random,
95% CI)

-0.31 [-0.67, 0.05]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2 Functional impairment: postin-
tervention

2 53 Std. Mean Difference (IV, Random,
95% CI)

-0.32 [-1.07, 0.43]

 
 

Analysis 3.1.   Comparison 3 Yoga versus control, Outcome 1 Pain intensity: postintervention.

Study or subgroup Yoga Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Evans 2014 18 2.5 (1.2) 11 3.2 (1.1) 22.13% -0.59[-1.36,0.18]

Korterink 2016 35 11.9 (8.9) 34 13.2 (8.8) 58.38% -0.14[-0.61,0.33]

Kuttner 2006 13 4.7 (2.2) 11 6.1 (3) 19.48% -0.51[-1.32,0.31]

   

Total *** 66   56   100% -0.31[-0.67,0.05]

Heterogeneity: Tau2=0; Chi2=1.21, df=2(P=0.55); I2=0%  

Test for overall effect: Z=1.69(P=0.09)  

Favours yoga 52.5-5 -2.5 0 Favours control

 
 

Analysis 3.2.   Comparison 3 Yoga versus control, Outcome 2 Functional impairment: postintervention.

Study or subgroup Yoga Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Evans 2014 18 16.6 (12.6) 11 16.1 (11.9) 52.94% 0.04[-0.71,0.79]

Kuttner 2006 13 24.4 (12.9) 11 34 (12.6) 47.06% -0.73[-1.56,0.1]

   

Total *** 31   22   100% -0.32[-1.07,0.43]

Heterogeneity: Tau2=0.13; Chi2=1.8, df=1(P=0.18); I2=44.38%  

Test for overall effect: Z=0.85(P=0.4)  

Favours yoga 42-4 -2 0 Favours control

 

 

A D D I T I O N A L   T A B L E S
 

Domain 'Risk of bias' judgement

Selection bias  Low High Unclear

Random sequence
generation

If the study details any of the following methods.

1. Simple randomisation (such as coin-tossing,
throwing dice or dealing previously shuffled
cards, a list of random numbers, or computer
generated random numbers).

2. Restricted randomisation: blocked, ideally with
varying block sizes or stratified groups, provided
that within groups randomisation is not affected.

If the study details randomisa-
tion by an inadequate method
such as alternation, assign-
ment based on date of birth,
case record number, and date
of presentation. These may be
referred to as ‘quasi-random’.

If there is insufficient
detail to judge the
risk of bias as low or
high.

 

Table 1.   Assessment of risk of bias in included studies 
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Allocation conceal-
ment

If the study details concealed allocation sequence
in sufficient detail to determine that allocations
could not have been foreseen in advance of or dur-
ing enrolment.

If the study details a method
where the allocation may have
been known prior to assign-
ment.

If there is insufficient
detail to judge the
risk of bias as low or
high.

 

Performance bias  Low High Unclear

Blinding of partici-
pants and person-
nel

If the study details a method of blinding the partic-
ipants and personnel. This requires sufficient de-
tail to show that neither participants nor personnel
were able to distinguish the therapeutic interven-
tion from the control intervention.

Considering the nature of the
interventions, we do not ex-
pect it to be possible for par-
ticipants and therapists to be
blinded. The effect of this is
addressed in the discussion.

If there is insufficient
detail to judge the
risk of bias as low or
high.

Detection bias  Low High Unclear

Blinding of out-
come assessment

If the study details a blinded outcome assessmen-
t. This may only be possible for outcomes that are
externally assessed.

If the outcome assessment is
not blinded. We expect this
may be unavoidable for self
rated outcomes of unblinded
interventions.

If there is insufficient
detail to judge the
risk of bias as low or
high.

 

Attrition bias Low High Unclear

Incomplete out-
come data

If the study reports attrition and exclusions, includ-
ing the numbers in each intervention group (com-
pared with total randomised participants), reasons
for attrition or exclusions and any re-inclusions,
and if the impact of missing data is not believed to
alter the conclusions, and there are acceptable rea-
sons for the missing data.

We may judge the risk of attri-
tion bias to be high due to the
amount, nature or handling
(such as per-protocol analysis)
of incomplete outcome data.

If there is insufficient
detail to judge the
risk of bias as low or
high (e.g. the num-
ber of children ran-
domised to each
treatment is not re-
ported).

Reporting bias Low High Unclear

Selective outcome
reporting

If we judge there to be complete reporting, as
found on comparison of the protocol and pub-
lished study, if available.

If the reporting is selective, so
that some outcome data are
not reported.

If there is insufficient
detail to judge the
risk of bias as low or
high (e.g. protocols
are unavailable).

Other sources of
bias

Low High Unclear

Four additional
possible sources of
bias:

1. Were the data
collection tools
valid?

2. Was there suffi-
cient power in
terms of ap-
propriate sam-
ple size?

Three or more of these judged to be at low risk of
bias.

One or more of these judged to
be at high risk of bias.

If there is insufficient
detail to judge the
risk of bias as low or
high.

Table 1.   Assessment of risk of bias in included studies  (Continued)
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3. Were groups
equal at baseline
(primary out-
come)?

4. Were data analy-
ses appropriate?

Table 1.   Assessment of risk of bias in included studies  (Continued)

 

 

A P P E N D I C E S

Appendix 1. Search strategies

Cochrane Central Register of Controlled Studies (CENTRAL; 2016, Issue 5) in the Cochrane Library

Search dates: 19 April 2013 (990 records); 11 April 2014 (1271 records); 26 March 2015 (49 records); 10 June 2016 (81 records).

#1 Pain*:ti,ab
#2 Ache*:ti,ab
#3 Sore*:ti,ab
#4 Discomfort*:ti,ab
#5 Distress*:ti,ab
#6 Cramp*:ti,ab
#7 Disorder:ti,ab
#8 Disorders:ti,ab
#9 Symptom:ti,ab
#10 Symptoms:ti,ab
#11 Migraine:ti,ab
#12 Migraines:ti,ab
#13 Epilep*:ti,ab
#14 Colic*:ti,ab
#15 Syndrome:ti,ab
#16 Syndromes:ti,ab
#17 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16
#18 Stomach*:ti,ab
#19 Abdom*:ti,ab
#20 Intestin*:ti,ab
#21 Viscera*:ti,ab
#22 Tummy:ti,ab
#23 Bowel*:ti,ab
#24 Belly:ti,ab
#25 Gastrointestinal:ti,ab
#26 GI:ti,ab
#27 Gastric:ti,ab
#28 #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27
#29 #17 and #28
#30 Colonic disease*:ti,ab
#31 Irritable bowel:ti,ab
#32 IBS:ti,ab
#33 Functional dyspepsia:ti,ab
#34 MeSH descriptor: [Irritable Bowel Syndrome] explode all trees
#35 MeSH descriptor: [Colonic Diseases, Functional] explode all trees
#36 MeSH descriptor: [Abdominal Pain] explode all trees
#37 MeSH descriptor: [Dyspepsia] explode all trees
#38 MeSH descriptor: [Colic] explode all trees
#39 MeSH descriptor: [Abdomen, Acute] explode all trees
#40 #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39
#41 Recurr*:ti,ab
#42 Chronic*:ti,ab
#43 Intermittent*:ti,ab
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#44 Episode*:ti,ab
#45 Bout:ti,ab
#46 Bouts:ti,ab
#47 Spasm*:ti,ab
#48 Transitory:ti,ab
#49 Transient:ti,ab
#50 Functional:ti,ab
#51 Continu*:ti,ab
#52 Paroxysmal:ti,ab
#53 Persistent:ti,ab
#54 Idiopathic:ti,ab
#55 Unspecifi*:ti,ab
#56 Non specifi*:ti,ab
#57 Nonspecific*:ti,ab
#58 Motility:ti,ab
#59 MeSH descriptor: [Recurrence] explode all trees
#60 #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 or #50 or #51 or #52 or #53 or #54 or #55 or #56 or #57 or #58 or #59
#61 #40 and #60
#62 irritable bowel syndrome*:ti,ab
#63 #61 or #62
#64 Child*:ti,ab
#65 Adolescen*:ti,ab
#66 Boy*:ti,ab
#67 Girl*:ti,ab
#68 teen*:ti,ab
#69 Schoolchild*:ti,ab
#70 Young adult*:ti,ab
#71 Youth*:ti,ab
#72 Pediatric*:ti,ab
#73 Paediatric*:ti,ab
#74 Student*:ti,ab
#75 Pupil*:ti,ab
#76 Juvenile*:ti,ab
#77 Young person*:ti,ab
#78 MeSH descriptor: [Child] explode all trees
#79 MeSH descriptor: [Adolescent] explode all trees
#80 MeSH descriptor: [Young Adult] explode all trees
#81 MeSH descriptor: [Students] explode all trees
#82 #64 or #65 or #66 or #67 or #68 or #69 or #70 or #71 or #72 or #73 or #74 or #75 or #76 or #77 or #78 or #79 or #80 or #81
#83 #63 and #82

Ovid MEDLINE In-Process & Other Non-Indexed Citations and Ovid Medline (1946 to present)

Search dates: 11 April 2013 (6238 records); 11 April 2014 (5957 records); 25 March 2015 (223 records); 9 June 2016 (300 records).

1 stomach*.tw.
2 abdom*.tw.
3 intestin*.tw.
4 viscera*.tw.
5 tummy.tw.
6 bowel*.tw.
7 belly.tw.
8 gastrointestinal.tw.
9 gi.tw.
10 gastric.tw.
11 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10
12 pain*.tw.
13 Ache*.tw.
14 Sore*.tw.
15 Discomfort*.tw.
16 Distress*.tw.
17 Cramp*.tw.
18 Disorder$1.tw.
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19 Symptom$1.tw.
20 Migraine$1.tw.
21 Epilep*.tw.
22 syndrome$1.tw.
23 colic*.tw.
24 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23
25 irritable bowel$.tw.
26 ibs.tw.
27 functional dyspepsia.tw.
28 25 or 26 or 27
29 ((stomach* or abdom* or intestin* or viscera* or tummy or bowel* or belly or gastrointestinal or gi or gastric) adj3 (pain* or Ache* or
Sore* or Discomfort* or Distress* or Cramp* or Disorder$1 or Symptom$1 or Migraine$1 or Epilep* or syndrome$1 or colic*)).tw.
30 exp Irritable Bowel Syndrome/
31 exp Colonic Diseases/
32 exp Abdominal Pain/
33 exp Dyspepsia/
34 exp Colic/
35 exp Abdomen, Acute/
36 30 or 31 or 32 or 33 or 34 or 35
37 28 or 29 or 36
38 Recurr*.tw.
39 Chronic*.tw.
40 Intermittent*.tw.
41 Bout$1.tw.
42 spasm*.tw.
43 Transitory.tw.
44 Transient.tw.
45 Functional.tw.
46 Continu*.tw.
47 Paroxysmal.tw.
48 Persistent.tw.
49 Idiopathic.tw.
50 unspecifi*.tw.
51 Non specifi*.tw.
52 nonspecifi*.tw.
53 motility.tw.
54 episod*.tw.
55 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54
56 exp Recurrence/
57 55 or 56
58 37 and 57
59 irritable bowel syndrome*.tw.
60 58 or 59
61 randomized controlled trial.pt.
62 controlled clinical trial.pt.
63 randomi#ed.ab.
64 placebo$.ab.
65 randomly.ab.
66 trial.ab.
67 groups.ab.
68 exp animals/ not humans.sh.
69 or/61-67
70 69 not 68
71 60 and 70
72 exp Child/
73 exp Adolescent/
74 exp Young Adult/
75 exp Students/
76 Child*.tw.
77 Adolescen*.tw.
78 Young person*.tw.
79 Boy*.tw.
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80 Girl*.tw.
81 teen*.tw.
82 Schoolchild*.tw.
83 Young adult*.tw.
84 Youth*.tw.
85 P*ediatric*.tw.
86 Student*.tw.
87 Pupil*.tw.
88 Juvenile*.tw.
89 72 or 73 or 74 or 75 or 76 or 77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85 or 86 or 87 or 88
90 71 and 89

EMBASE Ovid (1974 to present)

Search dates: 11 April 2013 (2272 records); 11 April 2014 (2523 records); 25 March 2015 (250 records); 9 June 2016 (345 records).

1 recurr*.tw.
2 chronic*.tw.
3 intermittent*.tw.
4 bout$1.tw.
5 spasm*.tw.
6 transitory.tw.
7 transient.tw.
8 functional.tw.
9 continu*.tw.
10 paroxysmal.tw.
11 persistent.tw.
12 idiopathic.tw.
13 unspecifi*.tw.
14 non specifi*.tw.
15 nonspecifi*.tw.
16 motility.tw.
17 episod*.tw.
18 or/1-17
19 exp recurrent disease/
20 18 or 19
21 stomach*.tw.
22 abdom*.tw.
23 intestin*.tw.
24 viscera*.tw.
25 tummy.tw.
26 bowel*.tw.
27 belly.tw.
28 gastrointestinal.tw.
29 gi.tw.
30 gastric.tw.
31 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30
32 pain*.tw.
33 Ache*.tw.
34 Sore*.tw.
35 Discomfort*.tw.
36 Distress*.tw.
37 Cramp*.tw.
38 Disorder$1.tw.
39 Symptom$1.tw.
40 Migraine$1.tw.
41 Epilep*.tw.
42 syndrome$1.tw.
43 colic*.tw.
44 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43
45 irritable bowel$.tw.
46 ibs.tw.
47 functional dyspepsia.tw.
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48 45 or 46 or 47
49 ((stomach* or abdom* or intestin* or viscera* or tummy or bowel* or belly or gastrointestinal or gi or gastric) adj3 (pain* or Ache* or
Sore* or Discomfort* or Distress* or Cramp* or Disorder$1 or Symptom$1 or Migraine$1 or Epilep* or syndrome$1 or colic*)).tw.
50 48 or 49
51 exp colic/
52 exp irritable colon/
53 exp abdominal pain/
54 exp dyspepsia/
55 colon disease/
56 50 or 51 or 52 or 53 or 54 or 55
57 20 and 56
58 irritable bowel syndrome*.tw.
59 57 or 58
60 Clinical trial/
61 Randomized controlled trial/
62 Randomization/
63 Single blind procedure/
64 Double blind procedure/
65 Crossover procedure/
66 Placebo/
67 Randomi?ed controlled trial$.tw.
68 Rct.tw.
69 Random allocation.tw.
70 Randomly allocated.tw.
71 Allocated randomly.tw.
72 (allocated adj2 random).tw.
73 Single blind$.tw.
74 Double blind$.tw.
75 ((treble or triple) adj blind$).tw.
76 Placebo$.tw.
77 Prospective study/
78 or/60-77
79 Case study/
80 Case report.tw.
81 Abstract report/ or letter/
82 or/79-81
83 78 not 82
84 59 and 83
85 exp Child/
86 exp Adolescent/
87 exp Young Adult/
88 exp Students/
89 Child*.tw.
90 Adolescen*.tw.
91 Young person*.tw.
92 Boy*.tw.
93 Girl*.tw.
94 teen*.tw.
95 Schoolchild*.tw.
96 Young adult*.tw.
97 Youth*.tw.
98 P*ediatric*.tw.
99 Student*.tw.
100 Pupil*.tw.
101 Juvenile*.tw.
102 85 or 86 or 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98 or 99 or 100 or 101
103 84 and 102

CINAHL Healthcare Databases Advanced Search (Cumulative Index to Nursing and Allied Health Literature; 1981 to present)

Search dates: 18 April 2013 (175 records); 11 April 2014 (195 records); 26 March 2015 (21 records); 9 June 2016 (11 records).

1. CINAHL; recurr*.ti,ab;
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2. CINAHL; chronic*.ti,ab;
3. CINAHL; intermittent*.ti,ab;
4. CINAHL; (bout OR bouts).ti,ab;
5. CINAHL; spasm*.ti,ab;
6. CINAHL; transitory.ti,ab;
7. CINAHL; transient.ti,ab;
8. CINAHL; functional.ti,ab;
9. CINAHL; continu*.ti,ab;
10. CINAHL; paroxysmal.ti,ab;
11. CINAHL; persistent.ti,ab;
12. CINAHL; idiopathic.ti,ab;
13. CINAHL; unspecifi*.ti,ab;
14. CINAHL; "non specifi*".ti,ab;
15. CINAHL; nonspecifi*.ti,ab;
16. CINAHL; motility.ti,ab;
17. CINAHL; episod*.ti,ab;
18. CINAHL; exp RECURRENCE/;
19. CINAHL; 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18;
20. CINAHL; stomach*.ti,ab;
21. CINAHL; abdom*.ti,ab;
22. CINAHL; intestin*.ti,ab;
23. CINAHL; viscera*.ti,ab;
24. CINAHL; tummy.ti,ab;
25. CINAHL; bowel*.ti,ab;
26. CINAHL; belly.ti,ab;
27. CINAHL; gastrointestinal.ti,ab;
28. CINAHL; gi.ti,ab;
29. CINAHL; gastric.ti,ab;
30. CINAHL; 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29;
31. CINAHL; pain*.ti,ab;
32. CINAHL; Ache*.ti,ab;
33. CINAHL; Sore*.ti,ab;
34. CINAHL; Discomfort*.ti,ab;
35. CINAHL; Distress*.ti,ab;
36. CINAHL; Cramp*.ti,ab;
37. CINAHL; (Disorder OR Disorders).ti,ab;
38. CINAHL; (Symptom OR Symptoms).ti,ab;
39. CINAHL; (Migraine OR Migraines).ti,ab;.
40. CINAHL; Epilep*.ti,ab;
41. CINAHL; (syndrome OR syndromes).ti,ab;
42. CINAHL; colic*.ti,ab;
43. CINAHL; 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 OR 41 OR 42;
44. CINAHL; 30 AND 43;
45. CINAHL; "irritable bowel*".ti,ab;
46. CINAHL; ibs.ti,ab;
47. CINAHL; "functional dyspepsia".ti,ab;
48. CINAHL; exp COLIC/;
49. CINAHL; exp IRRITABLE BOWEL SYNDROME/;
50. CINAHL; exp COLONIC DISEASES, FUNCTIONAL/;
51. CINAHL; exp ABDOMINAL PAIN/;
52. CINAHL; exp DYSPEPSIA/;
53. CINAHL; 45 OR 46 OR 47 OR 48 OR 49 OR 50 OR 51 OR 52;
54. CINAHL; 44 OR 53;
55. CINAHL; 19 AND 54;
56. CINAHL; (irritable AND bowel AND syndrome*).ti,ab;
57. CINAHL; 55 OR 56;
58. CINAHL; Child*.ti,ab;
59. CINAHL; Adolescen*.ti,ab;
60. CINAHL; "Young person*".ti,ab;
61. CINAHL; Boy*.ti,ab;
62. CINAHL; Girl*.ti,ab;
63. CINAHL; teen*.ti,ab;
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64. CINAHL; Schoolchild*.ti,ab;
65. CINAHL; "Young adult*".ti,ab;
66. CINAHL; Youth*.ti,ab;
67. CINAHL; Student*.ti,ab;
68. CINAHL; Pupil*.ti,ab;
69. CINAHL; Juvenile*.ti,ab;
70. CINAHL; exp CHILD/;
71. CINAHL; exp STUDENTS/;
72. CINAHL; 70 OR 71;
73. CINAHL; Pediatric*.ti,ab;
74. CINAHL; Paediatric*.ti,ab;
75. CINAHL; 67 OR 68 OR 69 OR 72 OR 73 OR 74;
76. CINAHL; 63 OR 64 OR 65 OR 66;
77. CINAHL; 58 OR 59 OR 60 OR 61 OR 62;
78. CINAHL; 70 OR 73 OR 74 OR 75;
79. CINAHL; 57 AND 78;
80. CINAHL; exp RANDOMIZED CONTROLLED TRIALS/;
81. CINAHL; random*.ti,ab;
82. CINAHL; "clin* trial*".ti,ab;
83. CINAHL; (singl* OR doubl* OR tripl* OR trebl*).ti,ab;
84. CINAHL; (mask* OR blind*).ti,ab;
85. CINAHL; 83 AND 84;
86. CINAHL; "random* allocate*".ti,ab;
87. CINAHL; "random assign*".ti,ab;
88. CINAHL; exp RANDOM ASSIGNMENT/;
89. CINAHL; exp CLINICAL TRIALS/;
90. CINAHL; exp META ANALYSIS/;
91. CINAHL; 88 OR 89 OR 90;
92. CINAHL; 80 OR 81 OR 82 OR 85 OR 86 OR 87;
93. CINAHL; 91 OR 92;
94. CINAHL; 79 AND 93;

PsycINFO Ovid (1806 to present)

Search dates: 18 April 2013 ( 238 records); 11 April 2014 (757 records); 25 March 2015 (47 records); 9 June 2016 (87 records).

1 stomach*.tw.
2 abdom*.tw.
3 intestin*.tw.
4 viscera*.tw.
5 tummy.tw.
6 bowel*.tw.
7 belly.tw.
8 gastrointestinal.tw.
9 gi.tw.
10 gastric.tw.
11 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10
12 pain*.tw.
13 Ache*.tw.
14 Sore*.tw.
15 Discomfort*.tw.
16 Distress*.tw.
17 Cramp*.tw.
18 Disorder$1.tw.
19 Symptom$1.tw.
20 Migraine$1.tw.
21 Epilep*.tw.
22 syndrome$1.tw.
23 colic*.tw.
24 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23
25 irritable bowel$.tw.
26 ibs.tw.
27 functional dyspepsia.tw.
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28 25 or 26 or 27
29 ((stomach* or abdom* or intestin* or viscera* or tummy or bowel* or belly or gastrointestinal or gi or gastric) adj3 (pain* or Ache* or
Sore* or Discomfort* or Distress* or Cramp* or Disorder$1 or Symptom$1 or Migraine$1 or Epilep* or syndrome$1 or colic*)).tw.
30 exp Irritable Bowel Syndrome/
31 exp Dyspepsia/
32 recurr*.tw.
33 chronic*.tw.
34 intermittent*.tw.
35 bout$1.tw.
36 spasm*.tw.
37 transitory.tw.
38 transient.tw.
39 functional.tw.
40 continu*.tw.
41 paroxysmal.tw.
42 persistent.tw.
43 idiopathic.tw.
44 unspecifi*.tw.
45 non specifi*.tw.
46 nonspecifi*.tw.
47 motility.tw.
48 episod*.tw.
49 or/32-48
50 irritable bowel syndrome*.tw.
51 exp Students/
52 Child*.tw.
53 Adolescen*.tw.
54 Young person*.tw.
55 Boy*.tw.
56 Girl*.tw.
57 teen*.tw.
58 Schoolchild*.tw.
59 Young adult*.tw.
60 Youth*.tw.
61 P*ediatric*.tw.
62 Student*.tw.
63 Pupil*.tw.
64 Juvenile*.tw.
65 28 or 29 or 30 or 31
66 49 and 65
67 50 or 66
68 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62 or 63 or 64
69 67 and 68

ERIC ProQuest (Education Resources Information Center; 1966 to present)

Search dates: 19 April 2013 (276 records); 11 April 2014 (294 records; 26 March 2015 ( no records); 9 June 2016 (2 records).

(ab,ti(Pain*) OR ab,ti(Ache*) OR ab,ti(Sore*) OR ab,ti(Discomfort*) OR ab,ti(Distress*) OR ab,ti(Cramp*) OR ab,ti(Disorder) OR ab,ti(Disorders)
OR ab,ti(Symptom*) OR ab,ti(Migraine*) OR ab,ti(Epilep*) OR ab,ti(Colic*) OR ab,ti(Syndrome*))

AND

(Ab,ti(Recurr*) OR ab,ti(Chronic*) OR ab,ti(Intermittent*) OR ab,ti(Episode*) OR ab,ti(Bout) OR ab,ti(Bouts) OR ab,ti((Spasm*) OR
ab,ti(Transitory) OR ab,ti(Transient) OR ab,ti(Functional) OR ab,ti(Continu*) OR ab,ti(paroxysmal) OR ab,ti(Persistent) OR ab,ti (Idiopathic)
OR ab,ti(Unspecifi*) OR ab,ti(Non specifi*) OR ab,ti(motility) OR SU.EXACT.EXPLODE("Recurrence"))

AND

(Ab,ti(Stomach*) OR ab,ti(Abdom*) OR ab,ti(Sore*) OR ab,ti(Intestin*) OR ab,ti(Viscera*) OR ab,ti(Tummy) OR ab,ti(Bowel*) OR ab,ti(Belly)
OR ab,ti(Gastrointestinal) OR ab,ti(GI) OR ab,ti(Epilep*) OR ab,ti(Gastric))

OR
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(Ab,ti(irritable bowel*) OR ab,ti(ibs) OR ab,ti(colonic disease*) OR ab,ti(functional dyspepsia))

British Education Index ProQuest (1975 to present)

Search dates: 19 April 2013 (46 records); 11 April 2014 (48 records); 26 March 2015 (no records); 9 June 2016 (5 records).

((ab,ti(Stomach*) OR ab,ti(Abdom*) OR ab,ti(Intestin*) OR ab,ti(Viscera*) OR ab,ti(Tummy) OR ab,ti(Bowel*) OR ab,ti(Belly) OR
ab,ti(Gastrointestinal) OR ab,ti(GI) OR ab,ti(Gastric))

AND

((ab,ti(Pain*) OR ab,ti(Ache*) OR ab,ti(Sore*) OR ab,ti(Discomfort*) OR ab,ti(Distress*) OR ab,ti(Cramp*) OR ab,ti(Disorder) OR
ab,ti(Disorders) OR ab,ti(Symptom) OR OR ab,ti(Symptoms) OR ab,ti(Migraine) OR ab,ti(Migraines) OR ab,ti(Epilep*) OR ab,ti(Colic*) OR
ab,ti(Syndrome) OR ab,ti(Syndromes))

OR

(Ab,ti(irritable bowel*) OR ab,ti(ibs) OR ab,ti(Functional dyspepsia))

Applied Social Sciences Index and Abstracts ProQuest (ASSIA; 1987 to present)

Search dates: 19 April 2013 (179 records); 11 April 2014 (545 records); 26 March 2015 (27 records); 9 June 2016 (48 records).

((ab,ti(Stomach*) OR ab,ti(Abdom*) OR ab,ti(Intestin*) OR ab,ti(Viscera*) OR ab,ti(Tummy) OR ab,ti(Bowel*) OR ab,ti(Belly) OR
ab,ti(Gastrointestinal) OR ab,ti(GI) OR ab,ti(gastric)

AND

(ab,ti(Pain*) OR ab,ti(Ache*) OR ab,ti(Sore*) OR ab,ti(Discomfort*) OR ab,ti(Distress*) OR ab,ti(Cramp*) OR ab,ti(Disorder) OR ab,ti(Disorders)
OR ab,ti(Symptom*) OR ab,ti(Symptoms) OR ab,ti(Migraine*) OR ab,ti(Epilep*) OR ab,ti(Syndrome) OR ab,ti(Syndromes) OR ab,ti(colic*)

AND

(ab,ti(Recurr*) OR ab,ti(Chronic*) OR ab,ti(Intermittent*) OR ab,ti(Episode*) OR ab,ti(Bout) OR ab,ti(bouts) OR ab,ti(Spasm*) OR
ab,ti(Transitory) OR ab,ti(Transient) OR ab,ti(Functional) OR ab,ti(Continu*) OR ab,ti(Paroxysmal) OR ab,ti(Persistent) OR ab,ti(Idiopathic)
OR ab,ti(Unspecifi*) OR ab,ti(Non specifi*) OR ab,ti(motility))

OR

(ab,ti(irritable bowel) OR ab,ti(ibs) OR ab,ti(functional dyspepsia))

Allied and Complementary Medicine Healthcare Databases Advanced Search (AMED; 1985 to present)

Search dates: 18 April 2013 ( 63 records); 11 April 2014 (74 records); 25 March 2015 (1 record); 9 June 2016 (1 record).

1. AMED; Recurr*.ti,ab;
2. AMED; Chronic*.ti,ab;
3. AMED; Intermittent*.ti,ab;
4. AMED; Episod*.ti,ab;
5. AMED; (Bout OR Bouts).ti,ab;
6. AMED; Spasm*.ti,ab;
7. AMED; Transitory.ti,ab;
8. AMED; Transient.ti,ab;
9. AMED; Functional.ti,ab;
10. AMED; Continu*.ti,ab;
11. AMED; Paroxysmal.ti,ab;
12. AMED; Persistent.ti,ab;
13. AMED; Idiopathic.ti,ab;
14. AMED; Unspecifi*.ti,ab;
15. AMED; "Non specifi*".ti,ab;
16. AMED; Nonspecific*.ti,ab;
17. AMED; Motility.ti,ab;
18. AMED; exp RECURRENCE/;
19. AMED; 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18;.
20. AMED; Pain*.ti,ab;
21. AMED; Ache*.ti,ab;
22. AMED; Sore*.ti,ab;
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23. AMED; Discomfort*.ti,ab;
24. AMED; Distress*.ti,ab;
25. AMED; Cramp*.ti,ab;
26. AMED; (Disorder OR Disorders).ti,ab;
27. AMED; (Symptom OR Symptoms).ti,ab;
28. AMED; (Migraine OR Migraines).ti,ab;
29. AMED; Epilep*.ti,ab;
30. AMED; Colic*.ti,ab;
31. AMED; (Syndrome OR Syndromes).ti,ab;
32. AMED; 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31;
33. AMED; Stomach*.ti,ab;
34. AMED; Abdom*.ti,ab;
35. AMED; Intestin*.ti,ab;
36. AMED; Viscera*.ti,ab;
37. AMED; Tummy.ti,ab;
38. AMED; Bowel*.ti,ab;
39. AMED; Belly.ti,ab;
40. AMED; Gastrointestinal.ti,ab;
41. AMED; GI.ti,ab;
42. AMED; Gastric.ti,ab;
43. AMED; 33 OR 34 OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 OR 41 OR 42;
44. AMED; 32 AND 43;
45. AMED; "Colonic disease*".ti,ab;
46. AMED; "Irritable bowel".ti,ab;
47. AMED; IBS.ti,ab; 86
48. AMED; "Functional dyspepsia".ti,ab;
49. AMED; exp IRRITABLE BOWEL SYNDROME/;
50. AMED; exp COLONIC DISEASE/;
51. AMED; exp ABDOMINAL PAIN/;
52. AMED; exp DYSPEPSIA/;
53. AMED; 45 OR 46 OR 47 OR 48 OR 49 OR 50 OR 51 OR 52;
54. AMED; 44 OR 53;
55. AMED; 19 AND 54;
56. AMED; (irritable AND bowel AND syndrome*).ti,ab;
57. AMED; Child*.ti,ab;
58. AMED; Adolescen*.ti,ab;
59. AMED; Boy*.ti,ab;
60. AMED; Girl*.ti,ab;
61. AMED; teen*.ti,ab;
62. AMED; Schoolchild*.ti,ab;
63. AMED; "Young adult*".ti,ab;
64. AMED; Youth*.ti,ab; 767 results.
65. AMED; (Pediatric* OR Paediatric*).ti,ab;
66. AMED; Student*.ti,ab;
67. AMED; Pupil*.ti,ab;
68. AMED; Juvenile*.ti,ab;
69. AMED; "Young person*".ti,ab;
70. AMED; exp CHILD/;
71. AMED; exp ADOLESCENT/;
72. AMED; exp STUDENTS/;
73. AMED; 57 OR 58 OR 59 OR 60 OR 61 OR 62 OR 63 OR 64 OR 65 OR 66 OR 67 OR 68 OR 69 OR 70 OR 71 OR 72;
74 AMED; 55 OR 56;
75. AMED; 74 AND 73;

LILACS (Latin American and Caribbean Health Science Information database; lilacs.bvsalud.org/en/; all available years)

Search dates: 19 April 2013 (11 records); 11 April 2014 (13 records); 26 March 2015 (no records); 9 June 2016 ( no records).

((Pt randomized controlled trial OR Pt controlled clinical trial OR Mh randomized controlled trials OR Mh random allocation OR Mh
double-blind method OR Mh single-blind method) AND NOT (Ct animal AND NOT (Ct human and Ct animal)) OR (Pt clinical trial OR Ex
E05.318.760.535$ OR (Tw clin$ AND (Tw trial$ OR Tw ensa$ OR Tw estud$ OR Tw experim$ OR Tw investiga$)) OR ((Tw singl$ OR Tw simple
$ OR Tw doubl$ OR Tw doble$ OR Tw duplo$ OR Tw trebl$ OR Tw trip$) (trial$ OR ensa$ OR estud$ OR experim$ OR investiga$ OR singl
$ OR simple$ OR Tw doubl$ OR Tw doble$ OR Tw duplo$ OR Tw trebl$ OR Tw trip$) AND (Tw blind$ OR Tw cego$ OR Tw ciego$ OR Tw
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mask$ OR Tw mascar$)) OR Mh placebos OR Tw placebo$ OR (Tw random$ OR Tw randon$ OR Tw casual$ OR Tw acaso$ OR Tw azar OR Tw
aleator$) OR Mh research design) AND NOT (Ct animal AND NOT (Ct human and Ct animal)) OR (Ct comparative study OR Ex E05.337$ OR
Mh follow-up studies OR Mh prospective studies OR Tw control$ OR Tw prospectiv$ OR Tw volunt$ OR Tw volunteer$) AND NOT (Ct animal
AND NOT (Ct human and Ct animal))) [Palavras]

and ((recurr$ or chronic$ or intermittent$ or bout or bouts or spasm$ or transitory or transient or functional or continu$ or Paroxysmal
or Persistent or Idiopathic or unspecifi$ or Non specifi$ or nonspecific$ or motility or episode$) [Palavras] and (pain$ or ache$ or sore$ or
discomfort$ or distress$ cramp$ or colic$ or disorder or disorders or symptom or symptoms or Migraine$ or Epilep* or syndrome$) and
(stomach$ or abdom$ or intestin$ or viscera$ or tummy$ or bowel$ or belly or gastrointestinal or gi or gastric)) [Palavras]

OpenGrey (www.opengrey.eu; 1980 to present)

Search dates : 19 April 2013 (1 record); 11 April 2014 (1 record); 26 March 2015 (no records); 9 June 2016 (no records).

Irritable bowel syndrom*
Ibs
functional dyspepsia
Chronic* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Recurr* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Intermittent* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Bout* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
spasm* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Transitory AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Transient AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Functional AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Continu* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Paroxysmal AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Persistent AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Idiopathic AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
unspecifi* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
Non specifi* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
nonspecifi* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
motility AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))
episod* AND (abdom* OR stomach* OR intestin* OR viscera* OR tummy OR bowel* OR belly or gastrointestinal OR gi OR gastric))

ClinicalTrials.gov (clinicaltrials.gov/; 2007 to present)

Search dates: 11 April 2014 (69 records); 26 March 2015 (35 records); 9 June 2016 (62 records).

“irritable bowel” OR “abdominal pain” in the condition field. Limited to children.

World Health Organisation International Clinical Trials Registry Platform (WHO ICTRP; apps.who.int/trialsearch; 1999 to present)

Search dates: 11 April 2014 (106 records); 26 March 2015 (4 records); 9 June 2016 (32 records).

“irritable bowel” OR “abdominal pain” in the condition field. Limited to children and interventional studies.

Appendix 2. Additional methods

This table provides details of analyses that had been planned and described in the protocol (Martin 2014c), but were not employed, as
they were not required.

 

Method planned for data analysis Reason for non-use

Cross-over trials

For cross-over trials with random allocation to period and an appropriate washout period, we will
include the relevant effect estimate within the meta-analysis, using the generic inverse variance
method in Review Manager 2014.

No cross-over psychosocial in-
tervention trials were includ-
ed.

Cluster-RCTs No cluster-RCTs of psychoso-
cial intervention were located.
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Cluster-RCTs randomise groups of people rather than individuals. For each cluster-RCT, we will first
determine whether or not the data incorporate sufficient controls for clustering (such as robust
standard errors or hierarchical linear models). If data do not have proper controls, we will then at-
tempt to obtain an appropriate estimate of the data's intracluster correlation coefficient. If we can-
not find an estimate in the report of the trial, then we will request an estimate from the trial report
authors. If the authors do not provide an estimate, if possible, we will obtain one from a similar
study and conduct a sensitivity analysis to determine if the results are robust when different values
are imputed. We will do this according to procedures described in Higgins 2011c.

Trials with multiple intervention groups

This is a common scenario. To avoid any unit of analysis errors in the meta-analysis, we will use the
following approach for a study that could contribute multiple comparisons.

1. The interventions will only be analysed together if they are clinically similar. In this situation the
control group will not be split, but the intervention groups will be combined to enable a single,
pair-wise comparison for the meta-analysis. If the interventions are similar enough to be in a single
meta-analysis but not able to be combined, then the control group will be split.

2. If the interventions are not similar, the data will be used in separate meta-analyses.

No multiple intervention
group trials were located.

Publication bias

If we identify sufficient trials (at least 10), we will use outcome data to produce a funnel plot to in-
vestigate the likelihood of overt publication bias (Sutton 2000). Any asymmetry of the funnel plot
may indicate possible publication bias. We will explore other reasons for asymmetry such as poor
methodological quality or heterogeneity. We will look for publication bias by comparing the results
of the published and unpublished data.

We did not identify 10 or more
trials within any particular
type of psychosocial interven-
tion.

Sensitivity analyses

Where data allow, we will perform sensitivity analyses to assess the robustness of conclusions in
relation to two aspects of study design, listed below.

1. The effect of inadequate allocation concealment, by the removal of studies judged as high or un-
clear risk of bias for this domain.

2. The effect of inadequate blinding to treatment allocation by outcome assessors, by the removal
of studies judged as high or unclear risk of bias for this domain.

We were unable to perform
any analyses in relation to
concealment of treatment al-
location, as there were insuf-
ficient low-risk studies (only
one study was deemed to be at
low risk in this domain).

  (Continued)

 
RCT(s): randomised controlled trial(s)

W H A T ' S   N E W

 

Date Event Description

23 March 2017 Amended Correcting typographical errors in search dates under 'Electronic
searches' and Appendix 1.

 

H I S T O R Y

Protocol first published: Issue 2, 2014
Review first published: Issue 1, 2017
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Cochrane Database of Systematic Reviews

Date Event Description

16 August 2016 New search has been performed Following an updated search in June 2016, we added 2 new stud-
ies.

4 February 2016 New search has been performed This review supersedes the previous review (see published
notes), following a new protocol, and new search in March 2013
and updated searches in April 2014 and March 2015.

4 February 2016 New citation required and conclusions
have changed

We found an additional 12 studies.

 

C O N T R I B U T I O N S   O F   A U T H O R S

Review design: RAA, AEM, SL.
Review co-ordination: RAA, AEM.
Data collection:

1. Search strategy design: AEM, AB.

2. Searches: AEM, AB.

3. Search results screening: RAA, AEM, TNVD, AB, JTC, RW.

4. Retrieval of papers: AEM, AB.

5. Paper screening and appraisal, and extraction of data: RAA, AEM, TVND, AB, JTC, RW.

6. Writing to authors for additional information: RAA, AEM, AB, RW.

7. Entering the data into Review Manager 5: RAA, AEM, TVND, RW.

Analysis of the data: RAA, AEM, TVND, SL.
Interpretation of the data:

1. Methodological perspective: RAA, AEM, TVND, AB, JTC, RW.

2. Clinical perspective: AEM, TVND, SL.
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• None, Other.
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Cochrane Database of Systematic Reviews

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Rebecca Whear (RW) was added to the review team aQer registration of the protocol. RW was involved in screening abstracts and full texts,
data extraction, writing to authors, entering data into Review Manager and contributed to discussions pertaining to methods.

We presented Tau2, an estimate of between-study variability, as requested by the Cochrane editorial team.

In this review we have referred to the "proportion of participants that improved with treatment" as "treatment success".

The table below provides details of analyses that were employed post hoc and not specified in the protocol (Martin 2014c). These analyses
were deemed appropriate due to the nature of bias that wait-list control groups can incur, and due to the fact that many psychosocial
interventions chose to use wait-list controls.

 

Post hoc method employed Reason for use

Sensitivity analyses

Where data allowed, we performed sensitivity analyses to assess the
robustness of conclusions in relation to the possible bias introduced
by the use of wait-list controls.

Wait-list control studies have been criticised as being at in-
creased risk of bias, as there may be an expectancy of bene-
fit, which could overestimate the treatment effect.

 

N O T E S

This is a new review, which supersedes a previously published review (Huertas-Ceballos 2008).

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Self Disclosure;  *Yoga;  Abdominal Pain  [*therapy];  Cognitive Behavioral Therapy  [methods];  Hypnosis  [*methods];  Imagery,
Psychotherapy;  Psychotherapy  [*methods];  Randomized Controlled Trials as Topic;  Recurrence

MeSH check words

Adolescent; Child; Humans
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