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IMPORTANCE Individual gut-directed hypnotherapy (HT) is effective in pediatric irritable
bowel syndrome (IBS) and functional abdominal pain or functional abdominal pain syndrome
(FAPIS]). Itis, however, unavailable to many children.

OBJECTIVE To compare the effectiveness of HT by means of home-based self-exercises using
a CD with that of individual HT (iHT) performed by qualified therapists.

DESIGN, SETTING, AND PARTICIPANTS This noninferiority randomized clinical trial with a
follow-up of 1year after the end of treatment was conducted from July 15, 2011, through June
24,2013, at 9 secondary and tertiary care centers throughout the Netherlands. A total of 303
children were eligible to participate. Of those, 260 children (aged 8-18 years) with IBS or
FAP(S) were included in this study. Children were randomized (1:1 ratio) to home-based HT
with a CD (CD group) or iHT performed by qualified therapists (iHT group). No children
withdrew from the study because of adverse effects.

INTERVENTIONS The CD group was instructed to perform exercises 5 times per week or more
for 3 months. The iHT group consisted of 6 sessions during 3 months.

MAIN OUTCOMES AND MEASURES Primary outcomes were treatment success directly after
treatment and after 1-year follow-up. Treatment success was defined as a 50% or greater
reduction in pain frequency and intensity scores. The noninferiority limit was set at 50%
treatment success in the CD group, with a maximum of 25% difference in treatment success
with the iHT group after 1-year follow-up. Modified intention-to-treat analyses were
performed.

RESULTS A total of 132 children were assigned to the CD group and 128 to the iHT group; 250
children were analyzed (126 in the CD group and 124 in the iHT group) (mean [SD] age, 13.4
[2.9] years in the CD group and 13.3 [2.8] years in the iHT group; 94 female [74.6%] in the CD
group and 85 [68.5%] in the iHT group). Directly after treatment, 46 children (36.8%) in the
CD group and 62 (50.1%) in the iHT group were successfully treated. After 1-year follow-up,
the 62.1% treatment success in the CD group was noninferior to the 71.0% in the iHT group
(difference, -8.9%; 90% Cl, -18.9% to 0.7%; P = .002).

CONCLUSIONS AND RELEVANCE Long-term effectiveness of home-based HT with a CD is
noninferior to iHT performed by therapists in pediatric IBS or FAP(S). Treatment with

hypnosis using a CD provides an attractive treatment option for these children.
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rritable bowel syndrome (IBS) and functional abdominal

pain (syndrome) (FAP[S]) are commonly diagnosed pedi-

atric FAP disorders with a worldwide prevalence 0f13.5%."
After appropriate medical evaluation, the symptoms cannot
be attributed to another condition.?>

Management of IBS and FAP(S) is challenging because
pathophysiologic mechanisms are not elucidated.* Treat-
ment is usually symptomatic, consisting of physician reassur-
ance, dietary advice, education, and pharmacologic pain
management.* If these interventions do not result in ad-
equate relief, nonpharmacologic therapies are often pre-
scribed. Success rates of gut-directed hypnotherapy vary from
49% t0100% in adults and children.>° Three relatively small
randomized clinical trials (RCTs), with sample sizes varying
from 34 to 52 children, were conducted in children and com-
pared hypnotherapy with supportive therapy,® usual care,® or
waiting list.® All 3 trials>®-® reported beneficial effects of hyp-
notherapy, with 1 study! reporting long-lasting beneficial ef-
fects up to 5 years after treatment. Despite its proven effec-
tiveness, hypnotherapy (HT) is still unavailable to many
children because individual HT (iHT) performed by thera-
pistsis costly and requires a significant time investment by chil-
dren and parents. Hypnotherapy by self-exercises at home
using a CD might also be effective in children with IBS and
FAP(S).® In addition, the lack of well-trained child hypnothera-
pists compels for an alternative treatment of pediatric IBS and
FAP(S). Hypnotherapy using CD-recorded self-exercises at
home may be such an alternative. Before children are given ac-
cess to this self-exercise alternative, however, it should first
be proven to be at least as efficacious as face-to-face HT to avoid
undertreatment. A noninferiority study design is suited to de-
termine whether a new treatment is at least as efficacious as
areference treatment with predefined margin of noninferior-
ity for the new treatment to be acceptable.!? We therefore con-
ducted a noninferiority RCT to compare the effectiveness of
HT using CD-recorded self-exercises at home vs iHT per-
formed by qualified therapists in children with IBS or FAP(S).

Methods

Study Design and Participants

A detailed description of the study protocol has been pub-
lished elsewhere.'* Two academic medical centers and 7 teach-
ing hospitals throughout the Netherlands participated in this
noninferiority RCT that was supported by the Netherlands Or-
ganisation for Health Research and Development. The study
protocol was approved by the medical ethics committees of
all participating hospitals (Medisch Ethische Commissie AMC,
Medisch Ethische Toetsingscommissie Noord-Holland, Com-
missie LTME, St. Antonius Ziekenhuis, Medisch Ethische Toe-
tsingscommissie Maxima Medisch Centrum, Medisch Ethis-
che Toetsingscommissie Flevoziekenhuis, Medisch Ethische
Toetsingscommisie Isala Klinieken Zwolle, Medisch Ethische
Toetsingscommissie Amphia, Medisch Ethische Toetsingscom-
missie azM/UM, and Toetsingscommissie Onderzoek Rotter-
dam e.o. Maasstad Ziekenhuis). Children aged 8 to 18 years di-
agnosed with IBS or FAP(S) (Rome III criteria) were randomized
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Key Points

Question What is the effectiveness of home-based hypnotherapy
exercises compared with individual hypnotherapy performed by
qualified therapists in children with functional abdominal pain?

Findings This noninferiority randomized clinical trial of 250
analyzed children found that the effectiveness of home-based
treatment with hypnosis was noninferior to individual
hypnotherapy performed by therapists 1year after the end of
treatment.

Meaning Hypnotherapy is a highly valuable treatment in children
with functional abdominal pain and should be incorporated in
national guidelines and reimbursed by health insurance
companies. This study provides a rationale for the implementation
of an easy-to-use home-based treatment in daily practice.

from July 15, 2011, through June 24, 2013.2 Before random-
ization, all patients underwent routine laboratory testing to ex-
clude underlying organic disorders. Exclusion criteria were con-
comitant organic gastrointestinal disease, treatment by another
health care professional for abdominal pain, previous HT, in-
tellectual disability (mental retardation), and insufficient
knowledge of the Dutch language.

Randomization and Masking

After patients and/or parents gave verbal and written in-
formed consent, the child was randomly allocated to iHT per-
formed by a therapist GHT group) or home-based HT with ex-
ercises on audio CD (CD group). A central computerized
random-number generator for concealment was used, per-
forming randomization (1:1ratio) with random permuted blocks
of varying sizes of 2, 4, and 6. Randomization was stratified
by hospital and school level (primary or secondary school). Out-
comes were assessed using questionnaires, which were com-
pleted at home by the child and/or parents.

Interventions

The gut-directed HT protocol that we used is a combination
of exercises from our previously used Manchester protocol®'4
and the protocol of van Tilburg et al.® The HT protocol con-
sisted of general relaxation exercises, exercises on control of
abdominal pain and gut functioning, and ego-strengthening
suggestions. The exact content of the iHT sessions and the ex-
ercises on the CD has been published in detail elsewhere.'* Chil-
dren in both groups were instructed to practice HT exercises
daily.

CD Group

A specially trained research nurse visited all children random-
ized to the CD group. Children performed the first HT exer-
cise to check whether the child understood the instructions.
The CD contained 5 standard scripts of the HT exercises, which
were identical to the exercises used in the iHT group. Distinct
CDs for children who attended primary and secondary schools
were used to ensure that the language used was adapted to the
child’s developmental age. The frequency of listening was re-
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corded by participants. The research nurse called children af-
ter 4 and 8 weeks of treatment to stimulate treatment adher-
ence.

iHT Group

Children in the iHT group received six 50- to 60-minute ses-
sions during 3 months. The HT was performed by 11 quali-
fied, experienced hypnotherapists (C.F.) affiliated with the re-
cruiting hospitals. They were trained in working with the
protocol and instructed to use the same scripts as used in the
CD group. Therapists were, however, allowed to adapt the con-
tents and order of the scripts to the child’s interests and is-
sues that arose during the sessions. Between sessions, chil-
dren were stimulated to listen daily to the same CD as the CD

group.

Outcome Measures

Outcomes were measured at baseline (T0), 3 months after treat-
ment start (T1), and 6- and 12-month follow-up after the end
of therapy (T2 and T3). eTable 1in the Supplement lists the out-
come measures used.!®

Primary Outcomes

Children completed a standardized diary to assess abdomi-
nal pain frequency and pain intensity during 7 consecutive
days, which were computed into a pain frequency score (PFS)
(scale of 0-21, with O indicating no pain and 21 indicating ab-
dominal pain lasting more than 120 minutes on 7 consecutive
days) and pain intensity score (PIS) (scale of 0-21, with O in-
dicating no pain at all and 21 indicating the most severe pain
[facial scale] on 7 consecutive days), repectively.>! Primary
outcomes were the proportion of patients for whom treat-
ment was successful at the end of treatment and the propor-
tion of successfully treated patients after 1-year follow-up.
Treatment success was defined as at least 50% reduction in the
PFS and PIS.

Secondary Outcomes

Secondary outcomes included depression, anxiety, somatiza-
tion, health-related quality of life (QoL), pain beliefs, coping
strategies, and adequate relief. Details of the instruments used
to assess these outcomes were published previously.'

Statistical Analysis

Primary analyses focused on the proportions of treatment suc-
cess in treatment arms at T1 and T3. On the basis of previous
trials,>” we made a conservative estimate of 75% treatment suc-
cess at T3 in the iHT group. We anticipated this percentage to
be approximately 65% in the CD group. To be a reasonable al-
ternative, this percentage should not become lower than 50%
at T3.!2 This noninferiority limit should be viewed in relation
to standard medical care success rates of approximately 30%
to 40% in previous trials.>” A total of 115 patients were needed
per group to achieve a power of 80% with a1-sided P < .05. Be-
cause a less than 10% dropout rate was expected, 130 pa-
tients were included per treatment arm. Because the sample
size calculation was based on a 1-sided noninferiority hypoth-
esis test at a 5% significance level, statistical uncertainty of the
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between-group differences in the primary outcome were ex-
pressed as 2-sided 90% Cls. Only the primary outcome was as-
sessed in terms of non-inferiority. Analyses of secondary out-
comes were exploratory using 2-sided 95% Cls. Modified
intention-to-treat analyses were performed that included all
patients who started study treatment. Differences between
treatment groups at baseline were analyzed using the ¥ test,
unpaired 2-tailed t test, or Mann-Whitney test.

All patients had complete baseline PFSs and PISs. Miss-
ing PFSs and PISs at subsequent time points were imputed
using multiple imputation by chained equations algorithm.®
Multiple imputation was performed separately for both treat-
ment groups, and 7 cycles of imputation were performed, with
the assumption that unobserved measurements were miss-
ing at random." Extensive exploration of missing data pat-
terns confirmed this assumption. The 7 data sets were com-
bined using Rubin’s rules.’

Two preplanned exploratory subgroup analyses (IBS vs
FAP[S] and prepuberty [13 years or younger] vs older chil-
dren) were performed and statistically tested with interac-
tion effects in logistic regression analysis. In a secondary mul-
tivariable logistic regression analysis, baseline predictors for
treatment success at T3 were identified out of a preselected
set of candidate baseline predictors, similar to those used in
multiple imputation. Variables univariately associated with
treatment success (P < .30) were entered in a multivariable lo-
gisticregression model using backward elimination. In the iHT
group, treatment success of different therapists at T3 was tested
using a X2 test.

We compared the PFSs and PISs during the study (4 weeks,
8 weeks, T1, T2, T3) of both treatment groups by using mar-
ginal linear models adjusted for the baseline value and assum-
ing an unstructured covariance structure among residuals ob-
served at the 5 time points and based on restricted maximum
likelihood estimation.'® The course of the depression, anxi-
ety, somatization, QoL, pain beliefs, and coping strategies
scores was studied using marginal linear model analyses
(eTable 2 in the Supplement). The binary outcome adequate
relief over time was analyzed using a marginal model with a
compound symmetry covariance structure for the residuals.
The choices of covariance structures for all marginal models
were based on the structure with the lowest Akaike informa-
tion criterion value. Statistical analyses were performed using
SPSS statistical software, version 20.0 (IBM Inc).

. |
Results

A total of 303 children with IBS or FAP(S) were eligible to par-
ticipate. A flowchart of study participants is presented in
Figure 1. Of the 303 patients who fulfilled the inclusion crite-
ria, 43 children (29 girls [67.4%]), with a mean (SD) age of 14.4
(2.9) years, declined participation. The most frequently re-
ported reason for declining participation was unwillingness to
be randomized (13 [30.2%]) because child and/or parents in-
sisted on iHT performed by a hypnotherapist. A total of 260
children (85.8%) agreed to participate and were randomized
to the CD group (n = 132) or the iHT group (n = 128). A total of
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Figure 1. Flowchart of Study Participants

303 Eligible patients

43 Reasons for not participating

9 Symptoms disappeared after
initial visit

5 Not motivated for HT or prefers
other form of treatment

6 Cannot commit to time investment

4 Comorbid (psycho)social problems
that need further assessment
or treatment

13 Does not want to be randomized

6 Not motivated to fill

in questionnaires

260 Randomized )

128 Randomized to CD group
126 Received intervention as
randomized
2 Did not receive intervention

as randomized

1 Received other treatment
for abdominal pain

1 Withdrew informed
consent

132 Randomized to iHT group
124 Received intervention as
randomized
8 Did not receive intervention
as randomized
4 Received other treatment
for abdominal pain
3 Symptoms disappeared
before start of
intervention
1 Not motivated for
treatment

v

124 After treatment
0 Lost to follow-up

117 After treatment
9 Excluded

2 Lost to follow-up

5 Discontinued CD because of
motivational problems

2 Discontinued CD because of
inability to adequately
perform treatment

v

112 Six months after treatment 122 Six months after treatment
5 Lost to follow-up 2 Lost to follow-up

v v

111 Twelve months after treatment 116 Twelve months after treatment
1 Lost to follow-up 5 Lost to follow-up

v v

126 Included in intention-to-treat 124 Included in intention-to-treat
analysis analysis
2 Excluded because 8 Excluded because
did not receive treatment did not receive treatment

HT indicates hypnotherapy; iHT, individual hypnotherapy.

126 children started home-based treatment with the hypno-
sis CD, and 124 children started treatment in the iHT group and
were included in the analyses (mean [SD] age, 13.4 [2.9] years
in the CD group and 13.3 [2.8] years in the iHT group; 94 fe-
male [74.6%] in the CD group and 85 [68.5%] in the iHT group).
Baseline characteristics of the 10 children not starting treat-
ment did not differ from those who started treatment (eTable
3in the Supplement). With the exception of the percentage of
children with school absenteeism, no differences in baseline
characteristics were observed between the groups (Table 1).

Primary Outcome

Children in the CD group listened to the CD a mean (SD) of 5.7
(1.4) times per week during the treatment period. Directly af-
ter treatment (T1), 46 children (36.8%) in the CD group were
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successfully treated compared with 62 (50.1%) in the iHT group
(ie, a difference of -13.3%; 90% CI, -23.7% to —-3.2%). At 6
months of follow-up after the end of treatment (T2), treat-
ment success was 64 (51.1%) in the CD group and 81 (65.2%)
intheiHT group (difference, -14.2%; 90% CI, —24.7% to -4.3%).
One year after the end of treatment (T3), treatment success was
78 (62.1%) in the CD group and 88 (71.0%) in the iHT group (dif-
ference, -8.9%; 90% CI, -18.9% to 0.7%). The CD emerged as
significantly noninferior to iHT because the lower limit of the
90% CI for this difference in success proportions was -18.9%
(ie, lying above the noninferiority limit: 71.0%-18.9% = 52.1%;
ie, >50% treatment success and -18.9% > -25% difference in
treatment success; P = .002) (Table 2).

Exploratory subgroup analyses revealed no treatment ef-
fect modification by age (prepuberty or older age) or diagno-
sis (IBS or FAP[S]) at all time points (Table 2). In a secondary
multivariable analysis of preselected candidate baseline pre-
dictors, male sex, shorter duration of symptoms, and having
fewer negative beliefs about the abdominal pain were identi-
fied to have prognostic value for treatment success at T3 (eTable
4 in the Supplement). Neither expectations about treatment
response of the child and both parents nor hypnotic suscep-
tibility appeared to be associated with treatment success at T3
(eTable 4 in the Supplement). Whether the child still per-
formed HT exercises at T1 was also not significantly associ-
ated with treatment success at T3 (odds ratio, 0.83; 95% CI,
0.34-3.80). In the iHT group, no therapist effect on treatment
effect was observed (P = .80).

Secondary Outcomes

Mean PFSs and PISs with their corresponding 95% ClIs in both
treatment groups during treatment and follow-up are shown
in Figure 2A and B. Adjusted for respective baseline pain scores,
asignificant improvement was seen in the PFSs and PISs in both
treatment groups. Overall, the mean PFSs and PISs over time
were on average 1.7 points higher in the CD group compared
with the corresponding means in the iHT group (95% Cls, 0.4-
3.0 for PFS and 0.4-2.9 for PIS; main treatment group ef-
fects). Exploratory analyses suggested improvement in time
in both treatment groups for all secondary outcomes, with the
exception of QoL self-perception (eTable 2 in the Supple-
ment). No treatment differences were observed for these sec-
ondary outcomes except for negative pain beliefs and problem-
focused coping potential, which favored the iHT group (eTable
2 in the Supplement). The proportion of parents reporting ad-
equate relief directly after treatment was 82.7% in the iHT
group and 70.2% in the CD group and increased to 87.0% in
the iHT group and 75.9% in the CD group after 1-year fol-
low-up (treatment group effect P = .002, no significant time
P = .24, or time-treatment group interaction effect P = .74).

|
Discussion

This RCT confirms previously reported beneficial effects of gut-
directed HT in children with IBS or FAP(S) and is the first, to
our knowledge, to compare effectiveness of home-based treat-
ment using a hypnosis CD with that of iHT performed by quali-
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Table 1. Baseline Characteristics of Study Participants?

CD Group iHT Group

Characteristic (n=126) (n=124)
Age, mean (SD), y 13.4 (2.9) 13.3(2.8)
Female 94 (74.6) 85 (68.5)
IBS

1BS-C 39 (60.0) 35 (57.4)

IBS-D 10 (15.4) 3(4.9)

IBS-M 14 (21.5) 20 (32.8)

IBS-U 2(3.1) 3(4.9)

Total IBS 65 (51.6) 61 (49.2)
FAP(S)

FAP 22 (36.1) 29 (46.0)

FAPS 39 (63.9) 34 (54.0)

Total FAP(S) 61 (48.4) 63 (50.8)
Duration of symptoms, median 2.3(1.2-5.1) 2.7 (1.1-5.3)
(IQR), y
School absenteeism 86 (68.3) 100 (80.6)

No. of school days missed in prior 6  14.0 (5.0-30.0) 21.1 (4.0-24.5)

mo, median (IQR)

Positive family history of abdominal 60 (47.6) 56 (45.2)
pain
Prior psychological treatment 19 (15.2) 24 (19.4)
Hypnotic susceptibility, median 6.0 (5.0-6.0) 6.0 (5.0-7.0)
(IQR)
Abdominal pain scores, mean (SD)
Pain frequency score 15.1 (5.5) 14.6 (5.5)
Pain intensity score 15.1 (4.5) 14.6 (4.4)
Depression and anxiety scores,
mean (SD)
Depression 3.9(2.4) 3.8 (2.5)
Anxiety, total score 10.9 (7.6) 11.8 (8.9)
Quality-of-life scores, mean (SD)
Physical well-being 44.9 (10.3) 44.2 (9.7)
Psychological well-being 49.2 (9.9) 47.8 (9.6)
Moods and emotions 49.8 (10.8) 47.5 (11.4)
Self-perception 52.3 (10.4) 52.4 (10.4)
Social support and peers 50.7 (12.2) 49.2 (10.5)
School environment 53.1 (9.5) 51.9 (9.2)
Non-GI symptoms score, mean (SD)  14.1 (12.1) 14.9 (11.8)
Pain beliefs score, mean (SD)
Negative pain beliefs 2.2 (0.6) 2.3 (0.6)
Problem-focused coping 1.4 (0.9) 1.3(0.8)
potential
Emotion-focused coping 2.2 (0.9) 2.3 (0.9)
potential
Coping strategies score, mean (SD)
Problem-focused coping 2.4 (0.5) 2.4 (0.5)
Positive cognitive reframing 2.1 (0.5) 2.1 (0.6)
Distraction strategies 1.7 (0.4) 1.8 (0.4)
Avoidance strategies 2.1(0.4) 2.2 (0.5)
Support-seeking strategies 2.1(0.7) 2.1 (0.6)

Abbreviations: FAP, functional abdominal pain; FAPS, functional abdominal pain
syndrome; Gl, gastrointestinal; IBS, irritable bowel syndrome; IBS-C,
constipation predominant IBS; IBS-D, diarrhea predominant IBS; IBS-M, mixed
type with alternating episodes of both constipation and diarrhea; 1BS-U,
unsubtyped IBS (abnormality in stool consistency is not sufficient to meet the
criteria for IBS-C, IBS-D, or IBS-M); iHT, individual hypnotherapy.

@ Data are presented as number (percentage) of patients unless otherwise
indicated.
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fied therapists. One year after the end of treatment, 62.1% of
children in the CD group and 71.0% in the iHT group were suc-
cessfully treated.

Despite a significant lower percentage of treatment suc-
cess in the CD group, results fulfill the predetermined limit for
noninferiority, and long-term effectiveness of treatment with
a hypnosis CD is noninferior to that of iHT by therapists. In ad-
dition, both treatment groups had decreased depression, anxi-
ety, and somatization scores and improvement of QoL and pain
beliefs. Both treatment forms were well received, reflected by
adequate relief after 1-year follow-up of 87.0% in the iHT group
and 75.9% in the CD group.

The 62.1% response rate after CD treatment is compa-
rable to the success rate reported in the trial performed by van
Tilburg et al,® which used the same definition of treatment suc-
cess. The 71.0% treatment success in the iHT group lies within
the range of previously reported success percentages in adult
and pediatric HT trials.”° It is, however, lower than response
rates reported in the previous Dutch RCT,> which used a more
conservative definition of treatment success. This finding may
be explained by the almost 5-fold higher sample size of the pre-
sent study and by small adaptions of the HT protocol. In the
previous trial, no fixed hypnotic scripts were used, and one ad-
ditional exercise was included on visualizing the needs of the
child’s gut.® This exercise was excluded from the current HT
protocol because it was difficult to standardize. Success rates
in the current RCT, however, should be viewed in relation to
markedly lower success percentages after standard medical
care and a variety of pharmacologic and nonpharmacologic
treatments.'”'®

Subgroup analyses suggested that treatment effect did not
vary for children of prepuberty age and older children. In ad-
dition, no indication was found for different treatment ef-
fects in children with IBS and FAP(S). Male sex was a signifi-
cant predictor of treatment success 1 year after the end of
treatment. One other pediatric HT trial® did not find sex dif-
ferences in treatment response, whereas others®® did not study
sex differences because of small sample sizes; adult data are
inconclusive.'® Sex differences in treatment response may be
attributable to neural processing of visceral stimuli, which was
found to differ between male and female patients with IBS.2°
Furthermore, sex-specific differences in response to tasks on
affect and emotion processing are shown in brain regions
known to be involved in working mechanisms of HT, such as
the anterior cingulate cortex.?!23 Because the present RCT was
only powered to evaluate treatment differences for the pri-
mary end point in the total study population, the results of sub-
group and multivariable analyses should be interpreted with
caution and considered to be hypothesis-generation analy-
ses, which need to be established by future RCTs. Having fewer
negative beliefs about the abdominal pain resulted in better
treatment response. Negative beliefs are known to mediate out-
comes of cognitive behavior therapy and may predict long-
term outcome in children with IBS and FAP(S).24-2¢ Our trial
suggests that children with negative beliefs at baseline may
benefit from combined gut-directed HT and cognitive
restructuring.?” Depression and/or anxiety scores at baseline
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Table 2. Treatment Success

No. (%) of Patients®

Variable CD Group iHT Group Difference in Treatment Success (90% Cl), %°
Primary analysis®

Treatment success T1 46 (36.8) 62 (50.1) -13.3(-23.7t0 -3.2)

Treatment success T2 64 (51.1) 81 (65.2) -14.2 (-24.7 to -4.3)

Treatment success T3 78 (62.1) 88 (71.0) -8.9(-18.9t00.7)
Exploratory subgroup analysis (age <13 y)¢

Treatment success T1 23 (41.1) 35 (60.3) -19.2 (-33.5t0 -3.8)

Treatment success T2 32 (57.1) 42 (72.4) -15.3 (-29.2 to -0.5)

Treatment success T3 38 (67.9) 45 (77.6) -9.7 (-23.1 t0 4.0)
Exploratory subgroup analysis (age 213 y)©

Treatment success T1 24 (34.3) 27 (40.9) -6.6 (-19.9 to 7.0)

Treatment success T2 33 (47.1) 39 (59.1) -12.0(-25.4t0 2.1)

Treatment success T3 39 (55.7) 43 (65.2) -9.5(-22.7 to 4.4)
Exploratory subgroup analysis (diagnosis of IBS)"

Treatment success T1 24 (36.9) 33 (54.1) -17.2 (-30.8 to -2.5)

Treatment success T2 31 (47.7) 41 (67.2) -19.5 (-32.9 to -5.0)

Treatment success T3 37 (56.9) 43 (70.5) -13.6 (-26.9 t0 0.6)
Exploratory subgroup analysis (diagnosis of FAP[S])?

Treatment success T1 22 (36.1) 29 (46.0) -9.9 (-23.9t0 4.5)

Treatment success T2 33 (54.1) 40 (63.5) -9.4 (-23.4t05.1)

Treatment success T3 40 (65.6) 45 (71.4) -5.8 (-19.3t0 7.8)

Abbreviations: FAP, functional abdominal pain; FAPS, functional abdominal pain
syndrome; iHT, individual hypnotherapy; T1, 3 months after treatment start; T2,
6-month follow-up after the end of therapy; T3, 12-month follow-up after the

end of therapy.
2 Rounded to whole integers.

bThe difference in treatment success at each time was compared between
subgroups by using interaction terms. No statistically significant differences
were observed. Because the sample size calculation was based on a 1-sided
noninferiority hypothesis test at a 5% significance level, statistical uncertainty

2-sided 90% Cls. The lower limit of a 1-sided 95% Cl equals the lower limit of a
2-sided 90% Cl. See the Statistical Analysis subsection of the Methods section
for further details on the definition of noninferiority.

€ Includes 126 patients in the CD group and 124 in the iHT group.
9Includes 56 patients in the CD group and 58 in the iHT group.

of the between-group differences in the primary outcome were expressed as

¢ Includes 70 patients in the CD group and 66 in the iHT group.
f Includes 65 patients in the CD group and 61in the iHT group.
gIncludes 61 patients in the CD group and 63 in the iHT group.

were not associated with treatment outcome, suggesting that
HT is valuable, even for anxious or depressed children with IBS

or FAP(S).

This is the largest RCT on HT in adults and children
worldwide.>1° Previous pediatric HT trials included sample

sizes of up to 52 children.>® Generalizability of results is in-

Figure 2. Pain Frequency and Intensity Scores During Treatment and Follow-up
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A, Mean pain frequency scores. B, Mean pain intensity scores. Error bars indicate 95% Cls. iHT indicates individual hypnotherapy.
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creased by inclusion of children and adolescents recruited from
secondary and tertiary care centers in rural and urban areas.
Eleven therapists participated in the iHT group. No associa-
tion between treatment success and the therapist performing
the HT was found, which further strengthens results.

Limitations

The label hypnosis may increase beliefs and expectancies about
treatment response, and expectancies are thought to (partly)
mediate effects of psychological treatments.?%:2° The magni-
tude of this expectancy bias, however, appeared to be low in
this RCT because treatment success was not predicted by treat-
ment expectations of the child and both parents (eTable 4 in
the Supplement). Hypnotic susceptibility also did not predict
treatment success, which is in accordance with a large audit
on HT for adults with IBS.3° It could be hypothesized that the
natural course of illness to some extent influenced response
to treatment. Long-term follow-up studies in children with FAP
disorders, however, found persisting symptoms in up to 45%
of children after 5 years of follow-up,3*> and more than one-
third of children still experienced symptoms after 10 years.>*
Children in this trial experienced abdominal symptoms for ap-
proximately 2.5 years before inclusion. Therefore, it is not likely
that spontaneous remission contributed significantly to the
proportions of treatment success. Inherent to the nature of HT,
treatment masking is not possible. It could be hypothesized
that this lack of masking is a limitation that may favor the iHT
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group because children might want to please their therapist.
However, outcomes were recorded by children and parents at
home and sent to the researchers without informing the thera-
pist, which reduced the risk of socially desirable answers and
detection bias. Individual variability of symptoms over time
was corrected by recording abdominal pain at 7 consecutive
days.

. |
Conclusions

This study confirms earlier findings that HT is highly valu-
able in treating children with IBS or FAP(S), resulting in a sig-
nificant decrease in pain scores and significant improve-
ments in anxiety, depression, QoL, and pain beliefs. Therefore,
HT should be incorporated in national guidelines on the treat-
ment of pediatric IBS or FAP(S) and become reimbursed by
health insurance companies. The noninferiority of home-
based treatment with a hypnosis CD provides a rationale for
implementation of this easy-to-use treatment in daily prac-
tice. Because the current generation of children and adoles-
cents rarely uses CDs anymore, it would be preferable to imple-
ment the treatment as an application for a smartphone or tablet.
Accessibility of HT will be improved because treatment with
aCD can be started as soon as IBS or FAP(S) is diagnosed, with-
out dealing with waiting lists caused by a shortage of quali-
fied therapists.

2. Rasquin A, Di Lorenzo C, Forbes D, et al.
Childhood functional gastrointestinal disorders:

Published Online: March 27, 2017.
doi:10.1001/jamapediatrics.2017.0091

Author Affiliations: Department of Pediatric
Gastroenterology, Emma Children’s Hospital and
Academic Medical Center, Amsterdam, the
Netherlands (Rutten, Frankenhuis, Benninga);
Department of Pediatrics, St. Antonius Hospital,
Nieuwegein, the Netherlands (Vlieger);
Department of Pediatrics, Medical Center Alkmaar,
Alkmaar, the Netherlands (George); Department of
Pediatrics, Maasstad Hospital, Rotterdam, the
Netherlands (Groeneweg); Department of
Pediatrics, Isala Clinics, Zwolle, the Netherlands
(Norbruis); Department of Pediatrics, Maxima
Medical Center, Veldhoven, the Netherlands (Tjon a
Ten); Department of Pediatrics, Amphia Hospital,
Breda, the Netherlands (van Wering); Clinical
Research Unit, Academic Medical Center, University
of Amsterdam, Amsterdam, the Netherlands
(Dijkgraaf, Merkus).

Author Contributions: Dr Rutten had full access to
all the data in the study and takes responsibility for
the integrity of the data and the accuracy of the
data analysis.

Study concept and design: All authors.

Acquisition, analysis, or interpretation of data: All
authors.

Drafting of the manuscript: Rutten, Vlieger,
Benninga.

Critical revision of the manuscript for important
intellectual content: All authors.

Statistical analysis: Rutten, Dijkgraaf, Merkus.
Obtained funding: Vlieger, Dijkgraaf, Benninga.

jamapediatrics.com

jamanetwork/2017/ped/may2017/poil70005

Study supervision: Vlieger, Benninga.
Conflict of Interest Disclosures: None reported.

Funding/Support: This study was funded by grant
171102013 from the Netherlands Organisation for
Health Research and Development (Dr Benninga).

Role of the Funder/Sponsor: The funder of the
study advised against a third study arm that
included children receiving standard medical care
without hypnotherapy. The funding source had no
role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and the decision to
submit the manuscript for publication.

Additional Contributions: Aaltje Lei, Department
of Pediatric Gastroenterology, Emma Children’s
Hospital, Amsterdam, the Netherlands, and Carin
M. Bunkers, Department of Pediatric
Gastroenterology, Emma Children’s Hospital,
Amsterdam, the Netherlands, and Department of
Pediatrics, St. Antonius Hospital, Nieuwegein, the
Netherlands, provided support in performing the
study. We thank all clinicians, patients, and parents
who took part in this study and the hypnotherapists
who performed the individual hypnotherapy
sessions.

REFERENCES

1. Korterink JJ, Diederen K, Benninga MA, Tabbers
MM. Epidemiology of pediatric functional
abdominal pain disorders: a meta-analysis. PLoS One.
2015;10(5):e0126982.

PAGE: right 7

SESS: 60

child/adolescent. Gastroenterology. 2006;130(5):
1527-1537.

3. Hyams J, Di Lorenzo C, Saps M, ShulmanR,
Staiano A, Van Tilburg M. Childhood functional
gastrointestinal disorders: child/adolescent.
Gastroenterology. 2016;150(6):1456-1468e2.

4. Chiou E, Nurko S. Management of functional
abdominal pain and irritable bowel syndrome in
children and adolescents. Expert Rev Gastroenterol
Hepatol. 2010;4(3):293-304.

5. Vlieger AM, Menko-Frankenhuis C, Wolfkamp
SC, Tromp E, Benninga MA. Hypnotherapy for
children with functional abdominal pain or irritable
bowel syndrome: a randomized controlled trial.
Gastroenterology. 2007;133(5):1430-1436.

6. van Tilburg MA, Chitkara DK, Palsson OS, et al.
Audio-recorded guided imagery treatment reduces
functional abdominal pain in children: a pilot study.
Pediatrics. 2009;124(5):e890-e897.

7. Weydert JA, Shapiro DE, Acra SA, Monheim CJ,
Chambers AS, Ball TM. Evaluation of guided
imagery as treatment for recurrent abdominal pain
in children: a randomized controlled trial. BMC
Pediatr. 2006;6:29.

8. Gulewitsch MD, Miiller J, Hautzinger M, Schlarb
AA. Brief hypnotherapeutic-behavioral intervention
for functional abdominal pain and irritable bowel
syndrome in childhood: a randomized controlled
trial. Eur J Pediatr. 2013;172(8):1043-1051.

9. Webb AN, Kukuruzovic RH, Catto-Smith AG,
Sawyer SM. Hypnotherapy for treatment of irritable
bowel syndrome. Cochrane Database Syst Rev.
2007;17(4):CDO05110.

JAMA Pediatrics May 2017 Volume 171, Number 5

OUTPUT: Mar 8 8:35 2017



8

Research Original Investigation

10. Ford AC, Quigley EM, Lacy BE, et al. Effect of
antidepressants and psychological therapies,
including hypnotherapy, in irritable bowel
syndrome: systematic review and meta-analysis.
Am J Gastroenterol. 2014;109(9):1350-1365.

11. Vlieger AM, Rutten JM, Govers AM, Frankenhuis
C. Benninga MA. Long-term follow-up of
gut-directed hypnotherapy vs. standard care in
children with functional abdominal pain or irritable
bowel syndrome. Am J Gastroenterol. 2012;107
(4):627-631.

12. Piaggio G, Elbourne DR, Altman DG, Pocock SJ,
Evans SJ, CONSORT Group. Reporting of
noninferiority and equivalence randomized trials:
an extension of the CONSORT statement. JAMA.
2006;295(10):1152-1160.

13. Rutten JM, Vlieger AM, Frankenhuis C, et al.
Gut-directed hypnotherapy in children with irritable
bowel syndrome or functional abdominal pain
(syndrome): a randomized controlled trial on self
exercises at home using CD versus individual
therapy by qualified therapists. BMC Pediatr. 2014;
14(1):140.

14. Gonsalkorale WM. Gut-directed hypnotherapy:
the Manchester approach for treatment of irritable
bowel syndrome. Int J Clin Exp Hypn. 2006;54(1):
27-50.

15. White IR, Royston P, Wood AM. Multiple
imputation using chained equations: Issues and
guidance for practice. Stat Med. 2011;30(4):377-399.

16. Littell RC, Pendergast J, Natarajan R. Modelling
covariance structure in the analysis of repeated
measures data. Stat Med. 2000;19(13):1793-1819.

17. Korterink JJ, Rutten JM, Venmans L, Benninga
MA, Tabbers MM. Pharmacologic treatment in
pediatric functional abdominal pain disorders:

a systematic review. J Pediatr. 2015;166(2):424-31.e6.

JAMA Pediatrics May 2017 Volume 171, Number 5

jamanetwork/2017/ped/may2017/poil70005

Home-based Hypnotherapy vs Individual Hypnotherapy for Pediatric Abdominal Pain

18. Rutten JM, Korterink JJ, Venmans LM,
Benninga MA, Tabbers MM. Nonpharmacologic
treatment of functional abdominal pain disorders:

a systematic review. Pediatrics. 2015;135(3):522-535.

19. Peters SL, Muir JG, Gibson PR. Review article:
gut-directed hypnotherapy in the management of
irritable bowel syndrome and inflammatory bowel
disease. Aliment Pharmacol Ther. 2015;41(11):1104-
ms.

20. Elsenbruch S. How positive and negative
expectations shape the experience of visceral pain.
Handb Exp Pharmacol. 2014;225:97-119.

21. Palomero-Gallagher N, Eickhoff SB,
Hoffstaedter F, et al. Functional organization of
human subgenual cortical areas: relationship
between architectonical segregation and
connectional heterogeneity. Neuroimage. 2015;115:
177-190.

22. Gonsalkorale WM, Toner BB, Whorwell PJ.
Cognitive change in patients undergoing
hypnotherapy for irritable bowel syndrome.

J Psychosom Res. 2004;56(3):271-278.

23. Sullivan MJ, Thorn B, Haythornthwaite JA, et al.
Theoretical perspectives on the relation between
catastrophizing and pain. Clin J Pain. 2001;17(1):52-
64.

24. Levy RL, Langer SL, Romano JM, et al.
Cognitive mediators of treatment outcomes in
pediatric functional abdominal pain. Clin J Pain.
2014;30(12):1033-1043.

25. Walker LS, Sherman AL, Bruehl S, Garber J,
Smith CA. Functional abdominal pain patient
subtypes in childhood predict functional
gastrointestinal disorders with chronic pain and
psychiatric comorbidities in adolescence and
adulthood. Pain. 2012;153(9):1798-1806.

26. van der Veek S. A Psychosocial Perspective on
Pediatric Functional Abdominal Pain: Risk Factors

PAGE: left 8

SESS: 60

and Treatment [thesis]. Amsterdam, the
Netherlands: Universiteit van Amsterdam; 2012.

27. Jensen MP, Ehde DM, Gertz KJ, et al. Effects of
self-hypnosis training and cognitive restructuring
on daily pain intensity and catastrophizing in
individuals with multiple sclerosis and chronic pain.
Int J Clin Exp Hypn. 2011;59(1):45-63.

28. Milling LS, Reardon JM, Carosella GM.
Mediation and moderation of psychological pain
treatments: response expectancies and hypnotic
suggestibility. J Consult Clin Psychol. 2006;74(2):
253-262.

29. Gandhi B, Oakley DA. Does "hypnosis” by any
other name smell as sweet? the efficacy of
"hypnotic” inductions depends on the label
"hypnosis”. Conscious Cogn. 2005;14(2):304-315.

30. Miller V, Carruthers HR, Morris J, Hasan SS,
Archbold S, Whorwell PJ. Hypnotherapy for irritable
bowel syndrome: an audit of one thousand adult
patients. Aliment Pharmacol Ther. 2015;41(9):844-
855.

31. Walker LS, Guite JW, Duke M, Barnard JA,
Greene JW. Recurrent abdominal pain: a potential
precursor of irritable bowel syndrome in
adolescents and young adults. J Pediatr. 1998;132
(6):1010-1015.

32. Gieteling MJ, Bierma-Zeinstra SM, Passchier J,
Berger MY. Prognosis of chronic or recurrent
abdominal pain in children. J Pediatr Gastroenterol
Nutr.2008;47(3):316-326.

33. Dengler-Crish CM, Horst SN, Walker LS.
Somatic complaints in childhood functional
abdominal pain are associated with functional
gastrointestinal disorders in adolescence and
adulthood. J Pediatr Gastroenterol Nutr. 2011;52(2):
162-165.

jamapediatrics.com

OUTPUT: Mar 8 8:35 2017



