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BACKGROUND & AIMS:
 The potential effectiveness of gut-directed hypnotherapy (HT) is unknown for pediatric chronic
nausea. This randomized controlled trial compared HT with standard medical treatment (SMT).
METHODS:
 One hundred children (ages, 8–18 y) with chronic nausea and fulfilling functional nausea (FN)
or functional dyspepsia (FD) criteria were allocated randomly (1:1) to HT or SMT, with a 3-
month intervention period. Outcomes were assessed at baseline, at the halfway point, after
treatment, and at the 6- and 12-month follow-up evaluation. Children scored nausea symptoms
in a 7-day diary. The primary outcome was treatment success, defined as a reduction in nausea
of 50% or more, at the 12-month follow-up evaluation. Secondary outcomes included adequate
relief of nausea.
RESULTS:
 After treatment and at the 6-month follow-up evaluation, there was a trend toward higher
treatment success in the HT group compared with the SMT group (45% vs 26%, P [ .052; and
57% vs 40%, P [ .099, respectively). At 12 months, treatment success was similar in both
groups (60% in the HT group and 55% in the SMT group; P [ .667). In the FN group, signifi-
cantly higher success rates were found for HT, but no differences were found in patients with
FD. Adequate relief was significantly higher in the HT group than in the SMT group at the 6-
month follow-up evaluation (children: 81% vs 55%, P [ .014; parents: 79% vs 53%; P [
.016), but not at the 12-month follow-up evaluation.
CONCLUSIONS:
 HT and SMT were effective in reducing nausea symptoms in children with FN and FD. In chil-
dren with FN, HT was more effective than SMT during and after the first 6 months of treatment.
Therefore, HT and SMT, applied separately or in combination, should be offered to children
with FN as a treatment option (Clinical trials registration number: NTR5814).
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Chronic nausea is a debilitating symptom in chil-
dren, with prevalence rates varying from 15% to

23% among school children in the United States and
South America.1,2 The condition is associated with high
physical and psychosocial distress, increased school ab-
sences, and decreased social functioning.3 Chronic
nausea often occurs in children with pain-related func-
tional gastrointestinal disorders such as functional
dyspepsia (FD),4–6 but also can be present as a solitary
phenomenon without evidence of another medical condi-
tion and then is defined as functional nausea (FN).7
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What You Need to Know

Background
Hypnotherapy is a valuable treatment in children
with functional abdominal pain. To the best of our
knowledge, no studies have been performed exam-
ining the efficacy of hypnotherapy in the treatment
of nausea, a debilitating symptom in children with
functional nausea and functional dyspepsia.

Findings
In children with functional nausea, hypnotherapy
was more effective than standard medical treatment
during and after the first 6 months of treatment to
reduce nausea symptoms.

Implications for patient care
Hypnotherapy, applied separately or in combination
with standard medical treatment, should be offered
to children with functional nausea as a treatment
option.
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The etiology of FN likely is multifactorial, involving a
complex interaction between biological, psychological,
and social factors, including abnormalities of gastric
motor function, low-grade inflammation, visceral hyper-
sensitivity,7 autonomic nervous system dysfunction (eg,
orthostatic intolerance, low heart rate variability),8,9 and
psychosocial distress.10,11 Treatment of FN is challenging
and generally based on empiric strategies because of the
lack of published treatment trials on chronic nausea.12

Current available therapies for chronic nausea include
prokinetics, antiemetics (eg, 5-HT3 antagonists), acid-
reducing agents (eg, proton pump inhibitors), and
herbal products.7,13 A major disadvantage of this
approach is that these medications and herbs may only
alleviate symptoms, but do not effectively reverse the
disease process. Therefore, other therapies that effec-
tively target the earlier-mentioned etiologic factors of
chronic nausea are highly warranted.

Previous studies have suggested that hypnotherapy
(HT) can serve as a promising treatment option to target
the etiologic biopsychosocial factors of chronic nau-
sea.14–19 In HT, a therapist provides suggestions that
induce a heightened state of awareness in an individual
to positively influence biological, cognitive, and
emotional processes.14,20 Hypnotherapy has been shown
to modify visceral hypersensitivity,15–17 gut motility,18

autonomic nervous system functioning,21–25 and
decrease anxiety and stress.26–28 Gut-directed HT is
highly effective in adults and children with functional
abdominal pain and irritable bowel syndrome.29–32 A
meta-analysis including 5 small randomized controlled
trials (RCTs) concluded that HT effectively reduced
nausea and vomiting in children receiving chemo-
therapy.19 To the best of our knowledge, no studies have
examined the effectiveness of HT in children with
chronic nausea.

We hypothesized that HT also might be efficacious for
reducing chronic nausea in children. Because chronic
nausea is a common symptom of both FN and FD,33 we
investigated the effectiveness of HT for reducing nausea
in children diagnosed with FN or FD and with nausea as
their main complaint compared with standard medical
treatment.
Methods

Study Design and Participants

A detailed description of the study protocol can be
found elsewhere.34 One hundred children (ages, 8–18 y)
with chronic nausea and fulfilling the Rome IV criteria
for FN or FD with nausea as the main symptom were
included between August 2016 and October 2018. Chil-
dren were allocated to the HT group or to the standard
medical treatment (SMT) plus supportive therapy (SMT
group). For details on randomization and masking see
the Supplementary Methods section.
Interventions

Hypnotherapy. Children in the HT group received 6
sessions of 50 to 60 minutes from a qualified hypno-
therapists over a period of 3 months.29,31 The content of
the hypnotherapy sessions has been published else-
where.34 After the last HT session, children visited their
pediatrician for follow-up evaluation.

Standard medical treatment group. Children in the
SMT group visited their treating pediatrician 6 times
during 3 months. Pediatricians were instructed to follow
a stepwise approach (Figure 1).35,36 To correct for the
patient–therapist time in the HT group, children addi-
tionally received 6 sessions of half an hour of supportive
therapy from the treating pediatrician. If no treatment
success had occurred after 3 months of treatment, chil-
dren were allowed to start co-interventions such as
hypnotherapy or cognitive behavioral therapy.

Outcome Measures

Primary outcome measure. The primary outcome was
treatment success, defined as the proportion of children
with at least a 50% reduction on each of the different
subscales of severity, incidence, and frequency scores of
nausea at the 12-month follow-up evaluation compared
with baseline. The Supplementary Methods section de-
scribes the primary outcome measure and corresponding
instrument.

Secondary outcome measures. Secondary outcomes
included abdominal pain, dyspeptic symptoms, health-
related quality of life, anxiety and depression, school
absenteeism, and adequate relief of nausea symptoms.
The Supplementary Methods section and Supplementary



Figure 1. Stepwise protocol. Patients started at step 1 (nonmedical) and continued with steps 2 to 6 (medical treatments).
Patients stepped up in case of inadequate response to treatment, and continued at the current step in case of adequate
response. At each step, children and parents additionally received 30 minutes of supportive therapy.
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Table 1 describe the outcome measures and corre-
sponding instruments.
Sample Size Calculation and Statistical
Analyses

For full details on sample size calculation and statis-
tical analyses see the Supplementary Methods section.
Data were analyzed according to the intention-to-treat
analyses, unless otherwise indicated. Data on co-
interventions were collected to control for undesired
differences that could confound potential treatment ef-
fects. The group of children receiving HT regardless of
their allocated treatment were referred to as the modi-
fied HT group; the group of children receiving SMT
during the trial regardless of their allocated treatment
were referred to as the modified SMT group. Significance
was set at a ¼ .05 in all analyses.

All authors had access to the study data and reviewed
and approved the final manuscript. The trial was regis-
tered at The Netherlands Trial Register (trialregister.nl
NTR5814).
Ethics

This study was approved by the Medical Ethics
Committee of St. Antonius Hospital.
Results

A flowchart of study participants is presented in
Figure 2. A total of 123 children with chronic nausea
were eligible to participate. Twenty-three patients were
excluded. Hence, 100 patients were allocated randomly
to either HT (n ¼ 50) or SMT (n ¼ 50). Six patients
withdrew from the study before starting the allocated
intervention for the following reasons: patients were no
longer motivated (n ¼ 3), symptoms of nausea dis-
appeared before start of treatment (n ¼ 1), and patients
were not eligible after randomization because another
diagnosis was made (n ¼ 2). Eventually, 47 patients
received HT and 47 patients received SMT. Therefore, 94
patients were included in the intention-to-treat analysis.
At the 12-month follow-up evaluation, 42 patients in the
HT group and 44 patients in the SMT group completed
the trial. There were no withdrawals caused by (serious)
adverse events.

Baseline Characteristics

Table 1 presents the baseline characteristics. The
mean age was 14.7 years (SD, 2.6 y) and 69 (73%) of the
children were girls. Sixty-one patients (65%) met the
Rome IV criteria for FN and 33 patients (35%) met the
Rome IV criteria for FD. Symptoms were present for a
mean period of 2.8 years (SD, 3.2 y).



Figure 2. Flowchart. Patients who received co-interventions started these before the corresponding follow-up moment.
�Patients were lost to follow-up evaluation, with no reasons given. CBT, cognitive behavioral therapy; HT, hypnotherapy; PT,
physiotherapy; SMT, standard medical treatment.
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Primary Outcome

Nausea. The severity, incidence, and frequency scores
of nausea decreased significantly over time in both
groups (P < .001 for all subscores) (Figure 3). Only at the
6-month follow-up evaluation were mean scores signifi-
cantly different between the 2 groups, with children in
the HT group experiencing lower severity (U ¼ 770,
z ¼ -2.543, P ¼ .011), incidence (U ¼ 777, z ¼ -2.493,
P ¼ .013), and frequency scores of nausea (U ¼ 775,
z ¼ -2.507, P ¼ .012).

Treatment success rates are shown in Figure 4. A
trend was seen toward higher treatment success rates in
the HT group directly after treatment and after the 6-
month follow-up evaluation (45% vs 26%, P ¼ .052;
and 57% vs 40%, P ¼ .099, respectively). Treatment
success rates at the 12-month follow-up evaluation, the
primary outcome of the study, did not show significant
differences between groups: 28 patients (60%) in the HT
group compared with 26 patients (55%) in the SMT
group (c2(1) ¼ 0.174; P ¼ .677). Within the group of FN
patients (n ¼ 61), significantly higher success rates were
found in the HT group during and after treatment (40%
vs 13%, P ¼ .016; and 50% vs 23%, P ¼ .026, respec-
tively). No differences in success rates were found within
the group of FD patients (n ¼ 33).

Predicting baseline factors for treatment success. Age
was identified to have prognostic value for treatment
success at the 12-month follow-up evaluation, with
younger children experiencing more success (odds ratio,
0.800; 95% CI, 0.652–0.982; n ¼ 94), especially in the HT
group, although differences between intervention groups
were not significant (Fz ¼ -.845; P ¼ .199). Sex, diag-
nosis, duration and severity of symptoms, anxiety and
depression scores, and school absenteeism were not
associated with treatment success.



Table 1. Baseline Characteristics of the Intention-to-Treat Population

Characteristic HT (n ¼ 47) SMT (n ¼ 47) P value

Age, mean (SD), y 14.9 (2.5) 14.5 (2.6) .426

Female, frequency (%) 36 (76.6) 33 (70.2) .641

Male, frequency (%) 11 (23.4) 14 (29.8)

FN, frequency (%) 30 (63.8) 31 (66.0) 1.00

FD, frequency (%) 17 (36.2) 16 (34.0)

Duration of symptoms, median (IQR), y 3.0 (1.0–3.0) 2.7 (1.0–4.0) .854

School absenteeism, frequency (%) 31 (66.0) 24 (51.1) .379

Absenteeism per week, h, mean (SD) 7.3 (8.9) 6.4 (8.9) .341

Dyspeptic symptom scores, mean (SD)

Severity scores 18.4 (4.1) 17.5 (4.4) .317

Incidence scores 16.8 (5.9) 15.3 (5.9) .270

Quality-of-life scores, mean (SD)

Physical well-being 38.1 (9.4) 39.7 (9.5) .541

Psychological well-being 45.4 (9.6) 47.5 (8.8) .156

Moods and emotions 48.5 (11.5) 48.7 (10.2) .850

Self-perception 51.7 (10.9) 49.1 (8.2) .376

Autonomy 49.3 (10.1) 49.2 (9.1) .526

Relationship with parents and home life 53.1 (9.2) 53.9 (8.3) .769

Social support and peers 49.6 (10.5) 48.8 (9.9) .808

School environmenta 49.7 (10.5) 48.1 (10.6) .596

Social acceptance (bullying) 54.1 (8.2) 53.5 (7.8) .537

Financial resources 56.8 (7.7) 56.6 (9.0) .903

Anxiety and depression, mean (SD)

Anxiety total score 9.7 (7.3) 11.4 (6.4) .123

Depression scores 4.3 (2.4) 4.6 (2.6) .622

Children’s Somatization Inventory score, mean (SD)

Total score 24.5 (14.9) 28.1 (16.1) .219

GI symptoms score 9.6 (4.8) 10.4 (4.5) .339

Non-GI symptoms score 14.9 (12.3) 17.8 (13.9) .454

FD, functional dyspepsia; FN, functional nausea; GI, gastrointestinal; HT, hypnotherapy; IQR, interquartile range; SD, standard deviation; SMT, standard medical
treatment.
aContains 6 questions in the KIDSCREEN-52 questionnaire; 3 questions contained missing values and hence these questions were left out.
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Secondary Outcomes

Adequate relief. Adequate relief rates are shown in
Figure 5. In the HT group, 81% of the children and 79%
of the parents reported adequate relief at the 6-month
follow-up evaluation compared with 55% and 53% in
the SMT group (P ¼ .014 and P ¼ .016, respectively).
After the 12-month follow-up evaluation, adequate relief
rates were not significantly different between the HT and
SMT groups for both children (70% vs 66%; P ¼ .825)
and parents (72% vs 57%; P ¼ .194). When analyzing
subgroups, adequate relief rates were higher within the
HT group of FN patients at the 6-month follow-up eval-
uation (T3) for both children (80% vs 49%; P ¼ .010)
and parents (80% vs 45%; P ¼ .005). No differences
were found within the group of FD patients.

Other secondary outcomes. Other secondary out-
comes are shown in Supplementary Table 2. Abdominal
pain, dyspeptic symptoms, anxiety and depression, so-
matization, and health-related quality of life (QoL)
significantly improved in time in both groups. The mean
scores of dyspeptic symptoms, depression, and somati-
zation were significantly lower in the HT group at the 6-
month follow-up evaluation.
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Figure 3. Nausea severity,
frequency, and incidence
scores. Error bars indicate
95% CI. *P < .05.
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Co-interventions

As shown in Figure 2, no differences between the
groups were observed in the proportion of patients who
started co-interventions after finishing the allocated
treatment period; 13 patients in the HT group and 15
patients in the SMT group started a co-intervention,
most often between 6 and 12 months after the end of
the allocated treatment. In the HT group 4 children
started SMT, whereas in the SMT group 7 patients
started HT. Treatment success rates at the 12-month
follow-up evaluation changed in the modified HT
group to 62% (31 of 50 patients), and in the modified
SMT group changed to 52% (23 of 44 patients, previous
treatment success rates in the HT group: 60% [28 of
47]; and in the SMT group: 55% [26 of 47]). Differences
between the modified HT and SMT groups were not
significant (P ¼ .405). Adequate relief rates of parents
at the 12-month follow-up evaluation changed from
72% (34 of 47 patients) to 78% (39 of 50 patients) in
the modified HT group and from 54% (27 of 47) to 50%
(22 of 44) in the modified SMT group, whereas differ-
ences between modified HT and SMT groups were sig-
nificant (c2(1) ¼ 8.054; P ¼ .005). Adequate relief rates
of children did not change significantly using the
modified analysis.
Medication. Data on medication use are shown in the
Supplementary Methods section and Supplementary
Table 3.
Discussion

This RCT studied the effectiveness of hypnotherapy in
the treatment of pediatric chronic nausea. We showed
that both HT and SMT can result in a significant decrease
in nausea symptoms, school absenteeism, dyspeptic
symptoms, anxiety, depression, and somatization scores,
as well as improvement in QoL. Overall, HT was more
effective than pharmacologic treatment during treat-
ment, after treatment, and at the 6-month follow-up
evaluation, especially in children with FN. At the 12-
month follow-up evaluation, treatment success rates
and adequate relief were similar in both groups, but
when correcting for the use of co-interventions, HT was
more effective than SMT, with parents reporting
adequate relief percentages of 78% vs 50%, respectively.

Treatment success rates of HT were lower than the
71% to 85% success rates of HT in pediatric functional
abdominal pain syndrome (FAPS) or irritable bowel
syndrome (IBS) studies, using comparable31 or more
conservative29 definitions of treatment success. This may
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have several reasons. First, chronic nausea may be
responsive to other hypnotic suggestions than chronic
abdominal pain. Chronic abdominal pain is caused by
visceral hypersensitivity, while chronic nausea is likely
the result of a change in gut motility.37–39 It is known,
however, that hypnosis can affect both hypersensitivity
and motility. Lowén et al16 showed, using a barostat for
rectal distensions and functional magnetic resonance
imaging, that abnormal processing and enhanced
perception of visceral stimuli in IBS can be normalized
after hypnotherapy. Other studies have shown that
gastric emptying and colonic motility also can be influ-
enced by hypnosis.18,40 These differences in pathophys-
iology may require different hypnosis protocols, but this
study used a similar protocol as the pediatric abdominal
pain studies. Second, children with chronic nausea
compared with children with FAPS generally have more
anxiety, a lower QoL, and more comorbidities, possibly
demanding other approaches.41,42 Future studies are
needed to evaluate if adapted HT protocols can result in
higher treatment success.

In accordance with previous studies, this trial reports
high adequate relief rates in the HT group (81% at the 6-
month follow-up evaluation and 70% after the 12-month
follow-up evaluation).31 Adequate relief refers to chil-
dren’s and parents’ own reference and judgment of
symptom improvement and reflects the experience of
being nauseous, independently of symptom severity.43

Therefore, we believe that adequate relief can be even
more valuable in evaluating treatment response than
predefined definitions for treatment success.44 Future
studies should include adequate relief as a clinical
outcome when replicating our findings.

The treatment success rates of 26% to 55% in the
SMT group are noteworthy. Success rates of pharmaco-
logic treatment in children suffering from long-lasting
IBS and FAPS varied from 25% to 27%.29,45 This may
suggest that pharmacologic treatment is more effective
in relieving nausea than abdominal pain. Again, variances
in pathophysiology may explain these differences.
Moreover, in contrast to studies on pharmacologic
treatment for IBS and FAPS, in this study SMT was
applied in a stepwise approach and therefore was more
tailored for each individual patient.29,45 In addition, it is
known that a positive therapeutic relationship can in-
crease the placebo effect of a treatment.46 However, in
clinical practice, pediatricians often are pressed for time
during patients visits, making less optimal use of the
placebo effect. In this trial, children received supportive
therapeutic talks with their treating pediatrician, in
addition to medication. This may have reinforced the
patient–practitioner relationship, thereby contributing to
the higher treatment success rates of SMT. To offer
children the best suitable treatment options, future RCTs
should compare the effectiveness of HT combined with
SMT with either SMT or HT alone. Until then, both HT
and SMT can be offered to patients. HT is a very safe
treatment without severe side effects,47 and, in our
experience, children usually enjoy it. Moreover, children
can learn to practice it themselves, providing them with
skills to gain more control over their health without
using pills.

We found that hypnosis was more effective in
reducing nausea in the FN group than in the FD group.
This may highlight a different pathophysiology in FN and
FD. Another explanation could be the relatively small
number of patients with FD included. Age was a signifi-
cant predictor for treatment success at the 12-month
follow-up evaluation, with younger children experi-
encing more success in both the HT and SMT groups.
Further trials should examine whether the effect of age
on treatment success could be explained by a higher
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hypnotic susceptibility in younger children, compliance
differences, symptom severity, or treatment expecta-
tions. Baseline anxiety and depression scores were not
associated with treatment success, suggesting that even
for highly anxious or depressed children, both HT and
SMT are valuable.

This RCT had several strengths. First, this trial
included children from both secondary and tertiary care
centers in rural and urban areas, and HT was provided
by 10 different therapists. Subgroup analyses showed
that treatment success did not vary by therapist, which
increases the generalizability of our results. Further-
more, as discussed, we corrected for patient–therapist
time by including supportive talks between pediatri-
cians and patients in the SMT group.

This RCT also had some limitations. In the absence of
a waitlist control group, we cannot rule out the possi-
bility that the natural course of FN or FD influenced
treatment responses in both intervention groups. Pa-
tients in this trial, however, experienced symptoms for
approximately 3 years before inclusion. Therefore, we
believe that the effect of the natural course of FN or FD
on treatment success is negligible. The study results
indicate that hypnotherapy was more effective in
reducing nausea in patients with FN than in patients with
FD. As a result, the sample size may have been smaller
than needed to show a significant difference between the
HT and SMT groups. Future studies should include a
larger sample size to replicate the current findings. Pa-
tients were allowed to receive co-interventions in the
follow-up phase, which can be considered a limitation.
The modified analyses indicate that using co-
interventions may have contributed to the lack of dif-
ference between treatments at 12 months. Finally,
because of the nature of the interventions, blinding in
our study was not possible, potentially inducing a
responder and detection bias. However, outcomes were
recorded at home and processed by independent
research assistants, reducing the risk of socially accept-
able answers.
Conclusions

In conclusion, this study showed that both hypno-
therapy and medical treatment, in combination with
supportive therapeutic talks and education, were effec-
tive in reducing symptoms of chronic nausea in children
diagnosed with FN or FD, with HT being more effective
during the first 6 months after treatment, especially in
the group of children with FN. Based on these results and
in line with the shared decision-making approach, it
would be advisable to discuss both pharmacologic ther-
apies and HT as potential treatments, applied separately
or as a combination, for chronic nausea with children
and parents during consultations.
Data Transparency Statement

Deidentified individual participant data are available
upon request.
Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2021.10.029.
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Supplementary Methods

Randomization and Masking

A computerized random-number generator was used
to allocate children on a 1:1 basis with random permuted
varying block sizes of 2, 4, and 6.

Outcome Measures

Primary outcome measure. Children filled out a stan-
dardized diary to assess nausea severity, incidence, and
frequency for 7 consecutive days at home at baseline
(T0), 6 weeks (T1), after the last treatment (T2), and at
the 6- and 12-month follow-up evaluation after treat-
ment (T3 and T4). The ratings were computed into a
nausea severity score (scale, 0–70, with 0 indicating no
nausea and 70 indicating feeling nauseous every day as
bad as can be imagined), incidence of nausea score
(scale, 0–28, with 28 indicating nausea always being
present), and frequency of nausea score (scale, 0–35,
with 35 representing nausea lasting >4 hours on 7
consecutive days).

Secondary outcome measures. Secondary outcomes
were measured through online questionnaires at base-
line (T0), after the last treatment (T2), and at the 6- and
12-month follow-up evaluation after treatment (T3 and
T4) and included abdominal pain, dyspeptic symptoms,
health-related QoL, anxiety and depression, and school
absenteeism. In addition, children and parents were
asked about adequate relief of the nausea symptoms at
T3 and T4. Supplementary Table 1 describes the
outcome measures and corresponding instruments.

Sample Size Calculation

Primary analyses focused on the proportion of
treatment success at the 12-month follow-up evaluation.
Based on previous trials,1,2 we estimated an 80% treat-
ment success rate in the HT group. We anticipated this
percentage to be 50% in the SMT group. Based on these
expected proportions, a total of 45 children per group
were needed to achieve a power of 80% with a 1-sided
significance level of 5%. Taking a 10% drop-out rate
into account, 100 children were included in this trial.

Statistical Analyses

Data were analyzed according to the intention-to-treat
analyses, unless otherwise indicated. Missing values of the
7-day diary were imputed using multiple imputation.
Missing values were replaced with values computed by
adding the mean change of that variable for all other cases
by the score before the missing value. Because patients
with FN by definition generally do not experience
abdominal pain, only patients diagnosed with FD were
included in the analyses on abdominal pain. Differences

between treatment groups were analyzed using inde-
pendent t test for continuous variables with a parametric
distribution or the Mann–Whitney U test for continuous
variables with nonparametric distribution. For paired data
with nonparametric distribution the Wilcoxon signed rank
test was used. Group differences for categoric variables
were calculated using the chi-squared or the Fisher exact
tests. In addition, for the analyses of differences of therapy
effect within patients in time, a general linear model
(repeated-measures analyses) was used. The Mauchly
Test of Sphericity was used to assess if the assumption of
sphericity had been violated. If violated, a
Greenhouse–Geisser correction was used. Multivariable
logistic analyses were used to identify whether predefined
candidate baseline predictors, such as age, sex, diagnosis,
duration and severity of symptoms, anxiety and depres-
sion scores, and school absenteeism, had prognostic value
for treatment success. Furthermore, data on co-
interventions were collected to control for undesired dif-
ferences that could confound potential treatment effects.
Multivariable logistic analyses were used to identify
whether the application of co-interventions after finishing
the allocated treatment was associated with treatment
success and adequate relief. The group of children
receiving HT regardless of their allocated treatment were
referred to as the modified HT group, and the group of
children receiving SMT during the trial regardless of their
allocated treatment were referred to as the modified SMT
group. Significance was set at a ¼ .05 in all analyses.
Statistical analyses were performed using IBM SPSS Sta-
tistics for Windows, version 26.0 (IBM Corporation,
Armonk, NY). The trial was registered at The Netherlands
Trial Register (trialregister.nl: NTR5814).

Medication

At the 6-month follow-up evaluation, medication (ie,
antiemetics, proton pump inhibitors, antispasmodics, or
laxatives) was used by 11% of the children in the HT
group vs 26% of children in the SMT group (P ¼ .061).
These percentages were 6% and 15%, respectively, at
the 12-month follow-up evaluation (P ¼ .271). Data on
medication use are shown in Supplementary Table 3.
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Supplementary Table 1.Outcome Measures and Instruments

Outcome measures Instrument

Abdominal pain
Intensity
Frequency

Seven-day diary3Abdominal pain intensity was scored using an affective facial scale ranging from face
0 indicating ‘no pain at all’ to face 5 indicating ‘the most severe pain’.

No abdominal pain was scored as 0, faces 1–2 were scored as 1, faces 3–4 were scored as 2, and face 5 was
scored as 3

The scores of 7 days were summed up, with a maximum score of 21
Minutes/hours of abdominal pain per day were scored, with a score of 0 indicating no pain, 1 if children had <10

minutes of pain, 2 for 10–30 minutes of pain, 3 for 30 minutes to 2 hours of pain, 4 for 2–4 hours of pain, and
5 for >4 hours of pain

The scores were summed, providing a maximum pain frequency score of 35

Dyspeptic symptoms
Severity
Incidence

Dyspepsia Likert scale4

Scale consists of 8 gastrointestinal dyspeptic symptoms: epigastric pain, upper abdominal discomfort,
retrosternal pyrosis, sour-bitter taste, halitosis, belching, nausea, and early satiety

Children score the severity of each symptoms during the previous 2 weeks on a 5-point Likert scale: score of 1
for no complaints at all, score of 2 for little complaints, score of 3 for moderate complaints, score of 4 for
quite a lot of complaints, and score of 5 for serious complaints

A higher sum score indicates more severe complaints, with a maximum of 40
Children report on the incidence of each of the symptoms during the previous 2 weeks by scoring 1 for no

complaints, 2 for 1–2 times a week, 3 for 3–5 times a week, 4 for intermittent complaints, and 5 for
complaints were always present

The Dyspepsia Incidence Score is calculated by summing the scores, with a maximum value of 40

Anxiety and depression Revised Anxiety and Depression Scale-short version5

Five subscales measure the symptoms of generalized anxiety disorders, separation anxiety disorder, social
phobia, panic disorder, and major depressive disorder

Each subscale contains 5 items and scales range from 0 (never) to 3 (always)
The total score for anxiety or depression is the sum of the items measuring symptoms of anxiety and depressive

symptoms, respectively
Higher scores indicate more symptoms of anxiety or depression

Somatization Children’s Somatization Inventory6

35 items on a 5-point Likert scale (0 ¼ not at all; 4 ¼ a whole lot) and children rate the extent to which they
experienced somatic symptoms in the previous 2 weeks

The total score is calculated by summing the 35 items, with higher scores indicating a higher intensity of
somatic complaints experienced by the child

A separate Children’s Somatization Inventory score for GI symptoms is calculated by summing the scores of 7
GI items (nausea, constipation, diarrhea, epigastric pain, abdominal pain, vomiting, and bloating)

The total score of somatic symptoms is calculated by summing the scores of non-GI symptoms, with higher
scores reflecting a higher intensity of complaints

Health-related quality of life KIDSCREEN-52 questionnaire7

Items on 10 dimensions related to QoL on a 5-point Likert scale: moods and emotions, self-perception, relations
with parents and home life, autonomy, physical well-being, psychological well-being, school environment,
social support and peers, social acceptance (bullying), and financial resources

For each individual dimension, Rasch scores were computed from the individual items
These then were transformed into T values: higher T values indicate a better health-related QoL and well-being

Adequate relief One question8

“Did you have adequate relief of nausea symptoms?” (yes/no)

GI, gastrointestinal; QoL, quality of life.
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Supplementary Table 2. Secondary Outcomes During Treatment and Follow-Up Evaluation

T0 T2 T3 T4

Baseline
After

treatment
6-month

follow-up evaluation
12-month

follow-up evaluation

HT SMT HT SMT HT SMT HT SMT

Abdominal Pain Intensity
Subscale,a 7-day diary;
range, 0–21

10.6 8.4 7.5 5.3 6.0 4.6 4.7 3.3

(3.8) (5.4) (6.3) (5.4) (5.7) (6.0) (5.8) (5.2)

N ¼ 17 N ¼ 16 N ¼ 17 N ¼ 16 N ¼ 17 N ¼ 16 N ¼ 17 N ¼ 16

Abdominal Pain Frequency
Subscale,a 7-day diary;
range, 0–35

20.5 16.6 14.8 11.2 13.6 8.2 10.2 5.6

(11.6) (11.8) (13.4) (10.2) (14.2) (11.2) (13.3) (10.0)

N ¼ 17 N ¼ 16 N ¼ 17 N ¼ 16 N ¼ 17 N ¼ 16 N ¼ 17 N ¼ 16

Dyspeptic symptom severity
scores,a Dyspepsia
Likert scale; range, 0–40

18.4 17.5 14.1 14.3 12.4 14.9 12.7 13.4

Normdata not available (4.1) (4.4) (3.9) (4.2) (3.7) (5.0) (5.0) (4.4)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N [ 44 N [ 46 N ¼ 42 N ¼ 44

Dyspeptic symptoms
incidence scores,a

Dyspepsia Likert scale;
range, 0–40

16.8 15.3 10.7 11.9 8.8 12.4 9.8 10.4

Normdata not available (5.9) (5.9) (5.2) (6.5) (5.7) (7.0) (6.6) (6.0)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 43 N [ 42 N [ 44 N ¼ 36 N ¼ 40

QoL physical well-being,a

KIDSCREEN-52,
[38.5–64.3] (mean, 50.0;
SD, 10)

38.1 39.7 41.5 43.8 44.0 45.2 45.0 47.2

(9.4) (9.5) (9.5) (9.3) (11.9) (9.8) (12.7) (9.6)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

QoL psychological well-
being,a KIDSCREEN-52,
[36.9–61.6] (mean, 50.0;
SD, 10)

45.4 47.5 50.6 50.1 50.3 48.6 50.1 49.7

(9.6) (8.8) (11.4) (8.9) (12.0) (9.3) (12.5) (9.6)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

QoL moods and emotions,a

KIDSCREEN-52, [37.8–
62.1] (mean, 50.0; SD,
10)

48.5 48.7 53.3 51.6 51.9 51.0 53.1 52.9

(11.5) (10.2) (12.7) (10.9) (13.3) (10.7) (14.4) (12.0)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

QoL self-perception 51.7 49.1 50.6 50.8 52.4 49.8 51.3 50.0

KIDSCREEN-52, [39.2–69.8]
(mean, 50.0; SD, 10)

(10.9) (8.2) (10.39) (10.1) (11.7) (10.7) (11.5) (9.0)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44
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Supplementary Table 2.Continued

T0 T2 T3 T4

Baseline
After

treatment
6-month

follow-up evaluation
12-month

follow-up evaluation

HT SMT HT SMT HT SMT HT SMT

QoL autonomy,a 49.3 49.2 52.7 52.7 52.9 52.8 52.3 53.3

KIDSCREEN-52, [37.4–68.8]
(mean, 50.0; SD, 10)

(10.1) (9.1) (10.4) (8.5) (10.8) (9.2) (11.5) (10.6)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

QoL relations with parents
and home life,a

53.1 53.9 55.6 55.0 53.3 53.3 52.1 53.1

KIDSCREEN-52, [37.0–65.9]
(mean, 50.0; SD, 10)

(9.2) (8.3) (10.4) (8.6) (11.0) (8.6) (10.8) (8.5)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

QoL social support and
peers,a KIDSCREEN-52,
[38.2–62.7] (mean, 50.0;
SD, 10)

49.6 48.8 50.7 50.1 52.2 52.7 52.6 51.9

(10.5) (9.9) (10.7) (10.2) (12.0) (10.4) (11.7) (10.1)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

QoL school environmentb 49.7 48.1 51.5 49.6 51.4 51.7 53.4 51.6

KIDSCREEN-52, [38.2–61.9]
(mean, 50.0; SD, 10)

(10.5) (10.6) (10.9) (8.8) (15.1) (14.5) (12.4) (13.1)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

QoL social acceptance
(bullying)

54.1 53.5 55.9 54.1 55.2 54.4 54.9 54.2

KIDSCREEN-52, [35.4–58.9]
(mean, 50.0; SD, 10)

(8.2) (7.8) (6.4) (7.6) (6.7) (7.4) (8.3) (7.8)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

QoL financial resources 56.8 56.6 55.2 58.1 55.3 56.6 55.9 55.9

KIDSCREEN-52, [37.5–62.9]
(mean, 50.0; SD, 10)

(7.7) (9.0) (7.5) (7.8) (9.0) (8.4) (8.4) (7.8)

N ¼ 47 N ¼ 47 N [ 46 N [ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

Depression scores,a 4.3 4.6 3.1 3.2 2.9 3.6 3.0 3.0

RCADS-25; range, 0–15
(mean, 2.9; SD, 2.7)9

(2.4) (2.6) (2.5) (2.1) (2.9) (2.2) (2.6) (2.7)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N [ 44 N [ 46 N ¼ 42 N ¼ 44

Anxiety total score,a 9.7 11.4 8.4 9.3 8.0 9.9 8.7 8.6

RCADS-25; range, 0–60
(mean, 10.9; SD, 7.8)9

(7.3) (6.4) (6.9) (7.1) (8.0) (7.7) (9.6) (8.8)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

Children’s Somatization
Inventory total score,a

24.5 28.1 17.6 18.9 14.6 19.3 14.4 16.4

Children’s Somatization
Inventory; range, 0–140
(mean, 10.2; SD, 10.4)6

(14.9) (16.1) (13.3) (16.2) (15.4) (13.1) (13.6) (14.5)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N [ 44 N [ 46 N ¼ 42 N ¼ 44
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Supplementary Table 3.Medication Use During Follow-Up Evaluation

T3 T4

6-months follow-up evaluation 12-month follow-up evaluation

HT (N ¼ 43) SMT (N ¼ 42) HT (N ¼ 36) SMT (N ¼ 41)

Antiemetics 2 5 2 2

Proton pump inhibitors 3 7 0 6

Antispasmodics 0 3 0 1

Laxatives 1 2 0 0

NOTE. Data are presented as absolute numbers. Data on medication use was assessed with the use of the 7-day diaries. Missing data could not be imputed.
HT, hypnotherapy; SMT, standard medical treatment.

Supplementary Table 2.Continued

T0 T2 T3 T4

Baseline
After

treatment
6-month

follow-up evaluation
12-month

follow-up evaluation

HT SMT HT SMT HT SMT HT SMT

Children’s Somatization GI
symptoms score,a

9.6 10.4 6.0 6.7 4.4 7.1 4.6 5.5

Children’s Somatization
Inventory; range, 0–28

(4.8) (4.5) (4.7) (3.7) (4.6) (4.9) (4.3) (4.7)

Normdata not available N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N [ 44 N [ 46 N ¼ 42 N ¼ 44

Children’s Somatization
non-GI symptoms
score,a

14.9 17.8 11.6 12.2 10.2 12.2 9.5 10.8

Children’s Somatization
Inventory; range, 0–112

(12.3) (13.9) (10.3) (13.8) (12.2) (9.7) (10.8) (10.5)

Normdata not available N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 46 N ¼ 42 N ¼ 44

School absenteeism,* h/wk 7.3 6.4 3.7 2.4 4.2 3.7 2.9 2.8

Normdata not available (8.9) (8.9) (7.1) (4.9) (8.7) (6.7) (6.8) (7.1)

N ¼ 47 N ¼ 47 N ¼ 46 N ¼ 46 N ¼ 44 N ¼ 43 N ¼ 42 N ¼ 44

NOTE. The 10th–90th percentiles of the European Normdata KIDSCREEN children and adolescents age 8 to 18 years are shown in brackets. Data are presented
as means (SD).
Bold indicates significant difference between groups (HT vs SMT) at a specific time point (P < .05).
GI, gastrointestinal; HT, hypnotherapy; QoL, quality of life; RCADS-25, Revised Anxiety and Depression Scale-short version; SMT, standard medical treatment.
aSignificant decrease over time in both treatment groups.
bThe school environment item contains 6 questions in the KIDSCREEN-52 questionnaire; 3 questions contained missing values and hence these questions were
left out of the analyses.
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