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ABSTRACT

Background: Gut-directed hypnotherapy (HT) proved effective in treating pediatric irritable 

bowel syndrome (IBS) or functional abdominal pain (syndrome) (FAP(S)). This study among 

children with IBS and FAP(S) compares the cost-effectiveness and cost-utility of HT self-exercises 

at home using a compact disc (CD) to individual HT performed by a qualified hypnotherapist. 

Methods: The present study is part of a non-inferiority randomized controlled trial comparing 

home-based treatment with hypnosis CD to HT with a qualified therapist. Economic analyses 

were performed from a societal perspective. The primary economic outcomes were the costs per 

successfully treated child (treatment success), respectively the costs per quality adjusted life year 

(QALY). Mean costs and mean health effects are reported by treatment group along with their 

95% bias corrected and accelerated confidence intervals (95% bca CI). 

Findings: From a societal perspective CD treatment was cost-saving by €397 (95% bca CI: 

-€794 to -€26; P=0.038) compared to HT. From a health care perspective the difference was 

more pronounced: -€460 (95% bca CI: -€664 to -€266; P=0.001). The difference in QALYs 

between CD treatment and HT treatment is slightly in favor of CD treatment after correction 

for differences in health utility values at baseline. Treatment success was slightly higher in the 

HT group (71.1%) compared to the CD group (62.1%). The significantly lower societal costs 

and non-inferior lower proportion of treatment successes in the CD group compared with the 

HT group indicates that an additional treatment failure by offering CD treatment instead of HT 

treatment saves €4,411 on average. Moreover, home-based hypnotherapy following exercises 

on compact disc seems a cost-effective alternative to individual hypnotherapy by a qualified 

hypnotherapist (WTP=0, probability=0.988; WTP=50.000, probability=0.806). 

Interpretation: Home-based treatment with HT exercises on CD is non-inferior and cost-

effective compared to individual HT with a qualified therapist for children with IBS or FAP(S). 

Funding: Netherlands Organization for Health Research and Development. 
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INTRODUCTION

Irritable bowel syndrome (IBS) and functional abdominal pain (syndrome) (FAP(S)) are commonly 

diagnosed pediatric disorders, which are characterized by chronic or recurrent abdominal 

pain.1 IBS and FAP(S) can significantly impact both the child and his or her family members. 

Affected children report significantly lower quality of life scores compared to healthy children 

and are at risk for developing symptoms of depression and/or anxiety.2–4 The societal impact is 

also anticipated to be substantial, considering that costs associated with adults suffering from 

functional abdominal pain disorders are estimated to be around 20 billion US dollar per year 

in the United States alone.5 Consideration of the economic impact of prevalent disorders such 

as IBS or FAP(S), which affect up to 20% of children worldwide, is particularly important in 

times of increasing health care costs and growing constraints on health care budgets.6 Indeed, 

we recently demonstrated that annual costs of care for children with IBS and FAP(S) referred 

by the general practitioner for additional treatment in the second and third line would already 

comprise more than 2500 euros per patient, if we would refrain from additional treatment.7 

This could result in a potential economic burden of approximately 500 million euros per year in 

the Netherlands alone.

Successful treatment of children with IBS and FAP(S) is hampered by the incomplete 

pathophysiological understanding of these disorders.8 Furthermore, up to 30% of children 

experience persisting symptoms in adulthood, which highlights the need for effective, durable 

and cost-effective treatments for pediatric IBS and FAP(S).9 Gut-directed hypnotherapy (HT) 

performed by a hypnotherapist has been shown to be an effective treatment for children with 

IBS or FAP(S) and beneficial effects are long-lasting, up to 5 years after treatment.10–13 Despite 

these positive results, HT is still unavailable to many children, probably because it is costly and 

frequently not reimbursed by health insurance. In addition, visits to the hypnotherapist may 

cause school (by the child) and work (by a parent) absences and many countries have a shortage 

of well-trained child-hypnotherapists, causing long waiting lists to receive HT. Home-based HT 

using self-exercises on audio compact disc (CD) was also suggested to be effective in treating 

these children and has potential benefits over HT by a therapist.14 Home-based treatment with 

CD is likely to be less costly and the required time investment is much smaller. In addition, it can 

be started as soon as the child is diagnosed with IBS or FAP(S), without dealing with waiting lists, 

because it does not involve a hypnotherapist. 

Therefore, a multicenter non-inferiority randomized controlled trial (RCT) among children with 

IBS and FAP(S) comparing the efficacy of HT by self-exercises at home using a CD to individual 

HT performed by a qualified therapist was conducted.15 The present paper reports the cost-

effectiveness (CEA) and cost-utility (CUA) analyses of individual HT versus CD alongside this RCT.
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METHODS

Participants, interventions and primary clinical outcome
The non-inferiority RCT was conducted between July 2011 and January 2015 (Dutch Trial 

Register Number NTR2725). A detailed description of the study protocol has been reported 

elsewhere.15 In short, children were recruited at the outpatient pediatric gastroenterology 

clinic of two academic hospitals and the outpatient pediatric clinic of seven teaching hospitals 

throughout the Netherlands. The trial was approved by the medical ethics committees of all 

participating hospitals and was granted by the Netherlands Organization for Health Research 

and Development, ZonMw. A total of 260 children aged 8-18 years with a diagnosis of IBS, FAP 

or FAPS according to Rome III criteria were included.1 All children underwent routine laboratory 

testing prior to inclusion to rule out organic causes for the abdominal pain. Exclusion criteria were 

a concomitant organic gastrointestinal disease, previous hypnotherapy, treatment by another 

health care professional for abdominal pain symptoms, mental retardation and insufficient 

knowledge of the Dutch language. After patients and/or parents gave written consent, the 

child was randomly allocated to either three months of home-based HT with exercises on audio 

CD (CD group) or six sessions of individual HT by a qualified therapist including daily home 

assignments during a three-month period (iHT group). Children assigned to the CD group were 

instructed to practise at least five times per week. The protocol for gut-directed HT that was 

used is based on the Manchester protocol, which was adapted for children.16 HT consists of 

exercises on general relaxation, exercises on control of abdominal pain and gut functioning 

and ego-strengthening suggestions. The CD that is used contains standard scripts of five 

hypnosis exercises, which are identical to the exercises children in the iHT group receive. The 

exact content of both the exercises on CD as well as the individual HT sessions was published in 

detail previously.15 The primary clinical outcomes were treatment success directly after treatment 

and after one year of follow-up. Frequency and intensity of abdominal pain were recorded 

in a standardized diary on seven consecutive days. Based on this diary, pain frequency and 

pain intensity scores (range 0-21) were calculated. Treatment success was defined as at least 

50% reduction in both abdominal pain frequency and intensity scores, compared to baseline. 

Questionnaires and diaries were completed at home at baseline (T0), directly after treatment 

(T1), after 6 months (T2) and 12 months (T3) of follow-up after the end of treatment.

Economic evaluation
The economic evaluation of home-based HT following exercises on compact disc (CD group) 

against individual HT by a qualified therapist (iHT group) was performed as a cost-effectiveness 

(CEA) as well as cost-utility (CUA) analysis, with a time horizon of 15 months after randomization. 

Both analyses were conducted from a societal perspective, in which all costs related to the 

illness or intervention are taken into account, regardless of who bears these costs.17,18 The 

primary economic outcomes were the costs per successfully treated child (treatment success), 

respectively the costs per quality adjusted life year (QALY). The societal perspective included 
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the costs of health care, the costs of parental sick leave from work, the costs of remedial 

teaching in support of the child’s school performance, and the non-reimbursable out-of-pocket 

expenses. Indirect medical costs were not included, because treatment of IBS and FAP(S) were 

not expected to increase a child’s life expectancy. With the time horizon being longer than one 

year, costs and effects during months 13 to 15 were discounted against a 4% rate for costs 

and 1.5% rate for effects to account for time preferences, in accordance with national costing 

guidelines.

Cost components, resources, unit costing
The direct medical costs were included of: (i) emergency care, (ii) consultations for the child’s 

abdominal pain with the hypnotherapist, medical specialist (e.g. pediatrician, gastroenterologist, 

gynecologist, internist), general practitioner, school doctor/physician, psychiatrist, psychologist, 

social worker, physiotherapist, dietician and alternative therapist, (iii) medication and (iv) hospital 

admission days including intensive care. The direct non-medical costs of out-of-pocket expenses 

regarding transport (including parking), over-the-counter medication, adjusted nutrition, (extra) 

domestic help and (extra) day/childcare associated with the abdominal pain of the child were 

assessed. Finally, data were collected on the indirect non-medical costs. We assessed whether 

parents had work absences as a consequence of their child’s abdominal pain and, if so, how 

many hours they worked less. Furthermore, we estimated the costs concerning the supportive 

measures at school, such as remedial teaching to compensate for school absenteeism and/or 

reduced school performance.

Data on the direct (medical) costs and indirect non-medical costs were derived by using the 

Health and Labor Questionnaire (HLQ), adjusted to the study setting.19 Questionnaire data were 

collected at 3 months, 9 months and 15 months after randomization. The HLQ had a recall 

period of 4 weeks except for questions concerning parental productivity losses and need for 

supportive measures at school with a recall period of 1 week.

Unit costs were obtained from the most recent Dutch manual on costing (DMC) in health care 

research.20 Unit costs from this guideline were applied to consultations, admissions, emergency, 

sick leave and transport (including parking). Unit costs of certain health care providers, such 

as complementary and alternative therapists were not available from the DMC. Therefore, 

we applied the unit cost of alternative therapists derived from a Guideline ‘Questionnaire for 

health care use and productivity loss in youth’ by the Dutch health economics-institute for 

Medical Technology Assessment (GE-iMTA) in order to perform economic evaluations targeting 

children (age 4 to 18 years) with severe behavioral problems and their parents.21 From this same 

guideline the unit costs for remedial teaching to compensate for school absenteeism and/or 

reduced school performance were extracted. Unit costs are shown in the Table 1. All unit costs 

are expressed in Euros for the reference year 2014 after price-indexing with general consumer-

price index figures for the Netherlands, if sources from different base years were used.22
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Table 1. Unit costs by type of resource  

Resource Unit Unit costs 2014 

(euro)

Source

Hospital care

Out-patient consultation medical 

specialist 

Visit 79.14 DMC, 2010

Emergency care Visit 165.97 DMC, 2010

Inpatient days Day 502.32 DMC, 2010

Consultations (out-of-hospital care)

Hypnotherapist Visit 80.00 This study

Hypnosis CD Purchase 25.00 This study

General practitioner(GP) Visit 30.78 DMC, 2010

School doctor Visit 30.78 Assumed to be 

comparable to GP

Psychiatrist Visit 113.21 DMC, 2010

Psychologist Visit 83.93 DMC, 2010

Social worker Visit 71.45 DMC, 2010

Physiotherapist Visit 39.57 DMC, 2010

Dietician Hour 29.68 DMC, 2010

Complementary and alternative therapist Visit 54.27 GE-iMTA, 2012

Supportive measures by school

Remedial teaching Visit 53.83 GE-iMTA, 2012

‘Backpack’ (special education) Hour 69.43 BMC advice, 2014

Out-of-pocket expenses

Travel expenses km 0.22 DMC, 2010

Parking Visit 3.00 DMC, 2010

Non-reimbursed medication Costs per 

month 

summed over 

all expenses

As supplied Patient

Adjusted nutrition

Domestic help

Informal care (babysitter)

Productivity costs Hour 33.00 DMC, 2010

Costs
Costs were calculated as the product sum of the volumes of health care components or other 

resources as reported by the parents and their respective unit costs. Volumes of resources and 

the costs are reported in separate tables. No parent reported the need for (extra) child- and/

or informal care due to abdominal pain of the child. Because of the low volume of hospital 

inpatient days (0.055 in CD; 0 in iHT) and consultations with the social worker (0.183 in CD; 0 

in iHT), these components were not included in the cost calculation. Only two children reported 

receiving video conferencing and fear-of-failure training as other school assistance measures 

besides remedial teaching, therefore these costs were also not included in further cost analysis. 
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The volume of production loss was assessed by asking the parents whether they had a paid 

occupation and whether they were absent from work as a consequence of their child’s 

abdominal pain. If work absenteeism was present, parents specified the hours they worked less. 

The total volume of production loss was estimated as the sum of hours absent from work. The 

friction cost method was implicitly applied here as parents’ absenteeism was intermittent only 

and never exceeded the length of the friction period.23,24

Transport costs were divided in travel- and a parking component. Travel volumes were estimated 

based on the assumption that all patients travelled by car or public transport to the hospital 

and/or the local health care providers. The total travelling costs were calculated by multiplying 

the standard kilometer unit cost with the amount of visits to the different health care suppliers 

with the average distance to and from different health care providers derived from the DMC.20 

Moreover, by multiplying the volume of visits to the different health care providers with the 

parking unit cost, the total amount of parking costs were calculated. 

Lastly, the out-of-pocket expenses for abdominal pain related medication were assessed and 

parents specified the amount spent. Additionally, parents reported the amount of money spent 

on special dietary products and extra domestic help associated with the abdominal pain of their 

child.

Patient outcome analysis
The definition of treatment success at month 15 was consistent with the clinical part of the 

non-inferiority RCT that is reported elsewhere.15,25 For the economic evaluation, it was further 

operationalised by taking the mean success score over the dichotomized success scores (0 or 

1) from 7 imputed data sets, effectively allowing scores between 0 and 1 to occur (0.14, 0.28, 

etc). The Health Utility Index (HUI3) was used by the parent as the proxy to assess a child’s 

health status at baseline and at months 3, 9 and 15. The HUI3 includes eight dimensions: 

vision, hearing, speech, ambulation, dexterity, emotion, cognition, and pain and discomfort. 

Each scoring profile across these eight dimensions was transformed into a single overall health 

utility value ranging from -0.36 to 1.00, with a value of zero reflecting death and a value of 1 

reflecting full health, i,e, no disability at all. Scores below zero indicate health states worse than 

death. Differences in health utility of 0.03 or more are regarded as clinically important.26 

At baseline, no HUI3 data were missing. During follow-up 9% of all observations were missing 

and nine-fold multiple imputations were done to complete the datasets with diagnosis (IBS, 

FAP(S), age, imputed treatment success and available HUI3 measurements as predictors, 

stratified by randomization group. At each moment in time the mean of the imputed health 

utility values for each distinct child was used in further analyses. 

QALYs per patient were derived from the imputed, successive health utility values over time by (i) 

interpolation, assuming that a child’s response to hypnotherapy (either CD- or iHT-based), if any, 

took a gradual course in-between measurements and by (ii) calculating the area under the curve 

for the full time horizon. Theoretically and taking into account the discount rate, the number of 
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QALYs during this time horizon could range from -0.449 to 1.246. 

Analysis
Mean costs and mean health effects are reported by treatment group along with their 95% bias 

corrected and accelerated confidence intervals (95% bca CI), drawing 1,000 bootstrap samples 

of the same size as the original samples separately for each group and with replacement. 

Similarly, mean differences in health effects and costs between treatment groups are reported 

along with their 95% bca CI. 

Incremental cost-effectiveness ratios were calculated, expressing the extra costs per additional 

treatment success and per additional QALY. The main results are presented in a cost-effectiveness 

plane of differences in costs on the vertical axis against differences in health effect on the 

horizontal axis. A cost-effectiveness acceptability curve will show the probability of CD-based 

hypnotherapy being cost-effective for a range of values of the societal willingness to pay (WTP) 

per extra QALY. All differences in QALYs between treatment groups were corrected for observed 

differences in health utility at baseline while assuming that these differences in health utility 

would hold during the full length of follow-up, if we would refrain from additional treatment 

for these children. 

A sensitivity analysis was performed for the handling of missing health utility data. Instead of 

applying multiple imputation, a simpler, single imputation of missing values was performed by 

interpolation with available measurements. For instance, if the value for month 3 was missing 

and the values for baseline and month 9 were available, then the health utility value for month 

3 was set at the sum of twice the baseline value plus the value at month 9, divided by 3. In case 

of missing final assessments, last observations were carried forward (LOCF). 

Predefined subgroup analyses were performed for type of diagnosis (IBS, FAP(S)) and for age at 

study entry (<13 years, >=13 years). Additionally, a scenario analysis was performed by taking a 

health care perspective instead of the societal perspective.

RESULTS

Costs
Table 2 shows the mean number of emergency visits, admissions, in-hospital and out-of-hospital 

consultations of the different health care providers, supportive measures by school and the loss 

of productivity. No significant differences emerged except for a higher volume of child physician 

consultations (P=0.046) and, obviously, a lower volume of hypnotherapist consultations 

(P=0.001) in the CD group compared to the iHT group.
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Table 2. Mean volume of resources by treatment group

CD group

(Nmax=126)

iHT group

(N=124)

Mean volume (95% bca CI) Mean volume (95% bca CI)

Hospital care

Out-patient consultation child physician

Other out-patient consultations

Emergency care

1.28 (0.84-1.83)

0.26 (0.08-0.44)

0.05 (0.0-0.10)

0.58 (0.29-0.97)

0.05 (0.0-0.10)

0.05 (0.0-0.10)

Out-of-hospital care

Hypnotherapist

General practitioner

School doctor

Psychiatrist

Psychologist

Physiotherapist

Dietician (hour)

Complementary and alternative 

therapist

0.14 (0.0-0.29)

2.56 (1.7-3.57)

1.82 (0.05-0.34)

0.10 (0.0-0.21)

1.10 (0.39-1.85)

3.13 (1.57-4.93)

0.55 (0.21-0.39)

0.68 (0.23-1.12)

6.06 (5.79-6.36)

2.40 (1.72-3.17)

0.10 (0.02-0.19)

0.44 (0.10-0.82)

1.57 (0.79-2.52)

1.98 (1.09-3.0)

0.32 (0.12-0.58)

0.65 (0.29-1.04)

Supportive measures by school

(remedial teaching)

0.90 (0.23-1.70) 0.73 (0.0-1.57)

Productivity loss

Mother

Father

5.09 (0.79-10.57)

2.83 (0.23-0.712)

2.26 (1.19-5.88)

2.73 (0.42-5.24)

2.73 (0.42-5.97)

0

Table 3 shows the mean costs of hospital care, out-of-hospital care (including out-of-hospital 

consultations and remedial teaching), out-of-pocket expenses, and the costs of productivity loss. 

Among the cost components some were in favor for the iHT group, like supportive measures by 

school and loss of production, but without reaching significance. However, the costs of hospital 

care were about €73 higher in the CD group (P=0.028). In contrast, fewer costs on out-of-

hospital consultations (-€516) were spent in the CD group (P=0.001). This was mainly caused by 

visits to the hypnotherapist in the iHT group. No difference was observed for total out-of-pocket 

expenses, because higher parking costs in the iHT group were compensated for by higher non-

reimbursed medication costs in the CD group.

From a societal perspective, the total mean costs per patient were €1,208 in the iHT group 

(95% bca CI: €970 to €1,499) and €811 in the CD group (95% bca CI: €590 to €1,078), the 

difference of -€397 (95% bca CI: -€794 to -€26; P=0.038) being in favor of the CD group. From 

a health care perspective the difference was more pronounced: -€460 (95% bca CI: -€664 to 

-€266; P=0.001).

Subgroup analyses revealed that the difference in societal costs was non-significantly in favor 
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of the CD group by -€295 (95% bca CI: -€791 to €282; P=0.35), while the difference in health 

care costs was significantly in favor of the CD group by -€415 (95% bca CI: -€663 to -€171; 

P=0.003) among children below the age of 13. 

Table 3. Mean costs (€) by treatment group

CD group

(Nmax=126)

iHT group

(N=124)

Mean costs (95% bca CI) Mean costs (95% bca CI)

Hospital care (total)

Out-patient consultation child physician

Other out-patient consultations

Emergency care

130 (80-195)

101 (61-152)

20 (6-39)

8 (0-17)

58 (27-95)

46 (21-75)

4 (0-4)

8 (0-16)

Out-of-hospital care (total)

Hypnotherapist

General practitioner

School doctor

Psychiatrist

Psychologist

Physiotherapist

Dietician (hour)

Complementary and alternative therapist

343 (239-478)

11 (0-23)

78 (54-103)

6 (2-10)

12 (6-18)

91 (33-165)

123 (62-190)

16 (5-27)

37 (14-63)

863 (734-1,025)

485 (460-517)

73 (51-95)

3 (1-5)

49 (11-106)

131 (64-218)

78 (41-122)

9 (3-17)

35 (16-58)

Supportive measures by school 

Remedial teaching 49 (12-91) 39 (11-84)

Out-of-pocket expenses (total)

Travel expenses (excluding parking costs)

Parking costs

Non-reimbursed medication

Adjusted nutrition

Domestic help

153 (106-203)

10 (7-13)

28 (21-35)

60 (35-85)

69 (38-99)

0.4 (0-1)

158 (110-212)

12 (10-14)

42 (36-49)

25 (14-38)

78 (40-125)

2 (0-4)

Productivity loss

Mother

Father

168 (22-365)

93 (7-231)

74 (0-149)

90 (14-201)

90 (14-180)

0

Total costs

Health care

Other than health care

Societal

460 (330-598)

350 (213-531)

811 (590-1,078)

921 (788-1,080)

287 (164-414)

1,208 (970-1,499)

Differences in total costs CD group minus iHT group

Health care

Other than health care

Societal

-460 (-664 to -266)

63 (-167 to 327)

-397 (-794 to -26)
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Among children of age 13 and above, both the difference in societal costs of -€489 (95% bca 

CI: -€966 to -€25; P=0.045) as well as the difference in health care costs of -€507 (95% bca 

CI: -€822 to -€199; P=0.006) were significantly in favor of the CD group. Among IBS children 

the difference in societal costs was non-significantly lower in the CD group by -€527 (95% bca 

CI: -€1,195 to €109; P=0.12), while the difference in health care costs was significantly lower 

in the CD group, by -€511 (95% bca CI: -€878 to -€116; P=0.008). Among FAP(S) children, 

both the difference in societal costs (-€301; 95% bca CI: -€497 to -€99; P=0.01) as well as the 

difference in health care costs (-€427; 95% bca CI: -€607 to -€255; P=0.001) were significantly 

in favor of the CD group.

Figure 1. Health utility over time by treatment group

Effects
In the CD group (N=126) 62.1% was successfully treated, in the iHT group (N=124) 71.1% 

was successfully treated.25 Figure 1 shows the HUI3-based health utility values over time by 

treatment group. At baseline the mean health utility in the CD group equalled 0.673 (95% bca 

CI: 0.636 to 0.710), which increased to 0.778 (95% bca CI: 0.747 to 0.805) at month 3, 0.816 

(95% bca CI: 0.787 to 0.846) at month 9, and 0.845 (95% bca CI: 0.817 to 0.871) at month 

15. At baseline the mean health utility in the iHT group equalled 0.714 (95% bca CI: 0.680 to 

0.749), which increased to 0.808 (95% bca CI: 0.772 to 0.841) at month 3, 0.844 (95% bca 
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CI: 0.812 to 0.874) at month 9, and 0.870 (95% bca CI: 0.845 to 0.895) at month 15. Both 

groups showed similar improvements over time, but the CD group started off at a lower level of 

health utility at baseline. Over the 15 month time horizon children in de CD group generated on 

average 0.992 (95% bca CI: 0.960 to 1.023) QALYs, while children in the iHT group generated 

1.029 (95% bca CI: 0.997 to 1.059) QALYs. Corrected for differences in health utility at baseline 

between the treatment groups, the mean difference in QALYs equalled 0.014 (95% bca CI: 

-0.032 to 0.060), non-significantly in favor of the CD group.

Among the children under 13 years of age (CD group N=56; iHT group N=57), the QALY 

difference corrected for baseline levels in health utility equalled -0.019 (95% bca CI: -0.097 to 

0.05), non-significantly in favor of the iHT group. Among children of 13 years of age and above 

(CD group N=70; iHT group N=67) the corrected QALY difference equalled 0.043 (95% bca 

CI: -0.021 to 0.103), non-significantly in favor of the CD group. The corrected QALY difference 

among IBS children (CD group N=65; iHT group N=61) was significantly in favor of the CD 

group: 0.065 (95% bca CI: 0.0001 to 0.131; P=0.049), whereas the corrected QALY difference 

among FAP(S) children (CD group N=61; iHT group N=63) equalled -0.036 (95% bca CI: -0.107 

to 0.03), non-significantly in favor of the iHT group. No association was found between type of 

diagnosis and age at study entry (Pearson Chi-2= 0.25; P=0.62).

The differences among the treatment groups and among treatment subgroups in a sensitivity 

analysis for single imputation of missing health utility data by interpolation (with LOCF in case 

of missing endpoint assessments) were: 0.00 (95% bca CI: -0.05 to 0.05) for CD against iHT 

(P=0.997); -0.028 (95% bca CI: -0.105 to 0.041) for CD against iHT under 13 years of age 

(P=0.467); 0.024 (95% bca CI: -0.033 to 0.087) for CD against iHT at or above 13 years of age 

(P=0.483); 0.048 (95% bca CI: -0.017 to 0.113) for CD against iHT with IBS (P=0.176); and 

-0.046 (95% bca CI: -0.119 to 0.024) for CD against iHT with FAP(S) (P=0.212).

Main incremental cost-effectiveness ratios
The significantly lower societal costs and non-inferior lower proportion of treatment successes 

in the CD group compared with the iHT group indicates that an additional treatment failure by 

offering CD treatment instead of iHT treatment saves €4,411 on average. 

Figure 2 shows the difference in societal costs and in QALYs of CD treatment against iHT 

treatment as the reference treatment for each of 1,000 bootstraps. The upper right quadrant 

(I) reflects extra costs and more QALYs, the upper left quadrant (II) reflects extra costs and 

less QALYs, the lower left quadrant (III) reflects cost savings and less QALYs, while the lower 

right quadrant (IV) reflects cost savings and more QALYs, all following CD treatment with 

iHT as the reference treatment. The figure shows that 0.7% of bootstraps fell in quadrant 

I, 0.5% in quadrant II, 29.1% in quadrant III and 69.7% in quadrant IV. The corresponding 

cost-effectiveness acceptability in Figure 3 shows that the probability of CD treatment being 

cost-effective if society is not willing to pay extra for treatment success, equalled 0.988; this 

probability gradually dropped to 0.806 at a WTP per QALY of €50,000.

If society is prepared to increase treatment successes at whatever the costs, then the probability 
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of CD treatment being cost-effective will not drop below 0.704. The sensitivity analysis of single 

imputation of missing health utility values by interpolation (with LOCF in case of missing endpoint 

assessments) shows that the probability gradually dropped from 0.988 at a WTP of zero to 

0.629 at a WTP per QALY of €50,000. From the health care rather than societal perspective the 

probability of CD treatment being cost-effective was even higher with a probability of 1.0 at a 

WTP of zero and 0.825 at a WTP of €50,000.

Figure 2. Differences in total costs by baseline-corrected QALYs for CD versus iHT treatment

Subgroup analyses
Among children below 13 years of age the probability of CD treatment being cost-effective 

(Figure 4a) ranged from 0.83 under cost containment to 0.356 at a WTP of €50,000, while 

among children of 13 years of age or above the probability (Figure 4b) stayed above 0.949 for 

WTP values up to €50,000. From the health care perspective the probability of CD treatment 

being cost-effective for children under 13 years of age ranged from 0.998 at a WTP of zero to 

0.384 at a WTP of €50,000, for children at or above the age of 13 from 1.0 at a WTP of zero 

to 0.951 at a WTP of €50,000.
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Figure 3. Probability of CD treatment being cost-effective at various willingness-to-pay values 

per extra QALY

Among IBS children the probability of CD treatment being cost-effective (Figure 4c) ranged from 

0.932 at a WTP of zero to 0.991 at a WTP of €50,000, while for FAP(S) children this probability 

(Figure 4d) ranged from 0.997 at a WTP of zero to 0.207 at a WTP of €50,000. From the health 

care perspective the probability of CD treatment being cost-effective for IBS children stayed 

above 0.994 for WTP values up to €50,000, for FAP(S) children this probability ranged from 1.0 

at a WTP of zero to 0.228 at a WTP of €50,000.
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Figures 4a & 4b. Probability of CD treatment being cost-effective at various willingness-to-pay 

values per extra QALY for children below the age of 13 (left) and at 13 years of age and above (right)

	      	  

Figures 4c & 4d. Probability of CD treatment being cost-effective at various willingness-to-pay 

values per extra QALY for IBS children (left) and FAP children (right)

	       	  

DISCUSSION

Overall, CD treatment is cheaper than iHT treatment, both from a societal as well as from a 

health care perspective. This conclusion holds for treatment of children at or above the age 

of 13 as well as for FAP(S) children. In case of children below the age of 13 and in case of 

IBS children, CD treatment is cheaper from a health care perspective only. The difference in 

QALYs between CD treatment and iHT treatment is slightly in favor of CD treatment after 

correction for differences in health utility values at baseline. Moreover, the difference in favor 

of CD treatment was significant for treated IBS children. Home-based hypnotherapy following 

exercises on compact disc seems a cost-effective alternative to individual hypnotherapy by a 

qualified hypnotherapist. Given a reasonable upper limit of €50,000 for society’s willingness to 

pay per additional QALY in this patient population, the results suggest that CD treatment should 

be the treatment of first choice from a health economic perspective. From a health economic 

perspective, this seems particularly the case for children of 13 years of age and above or for IBS 

children, due to the significant reduction in costs favoring CD and (non-)significant differences 

in QALYs, also in favor of the CD. Individual HT by a qualified hypnotherapist is likely to be a 
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more competitive treatment for children with FAP(S) and younger children (below the age of 

13), because of the smaller (although still significant) reduction in costs favoring CD and non-

significant differences in QALYs favoring iHT.

Strengths of this study include the sample size, since it is the largest RCT on HT worldwide in 

both adults and children with IBS and FAP(S).10–12,14,27,28 Both younger children and adolescents 

were included and patients were recruited from academic and teaching hospitals in rural and 

urban areas of the Netherlands, which increases generalizability. 

The exclusion of prescribed reimbursable medication in the analyses may be a limitation. The 

use of prescribed medication during follow-up, however was not standardly assessed in most 

children, because the study protocol of this non-inferiority RCT did not include standardized 

outpatient consultation at 6 and 12 months follow-up.15 The costs of prescribed medication 

in this patient group were recently estimated to be 11.58 euros per month on average.7 It can 

be hypothesized that costs of prescribed medication are higher in the group receiving home-

based treatment with CD. In the worst case scenario, in which the use of medication in CD 

group remains unchanged as measured at baseline while the usage of the iHT group decreases, 

173 euros should be added to the costs of the CD group. Nevertheless, the CD treatment will 

still be less costly in this scenario. Moreover, this hypothetical scenario seems unrealistic, since 

the percentage of used prescribed medication at baseline was similar in both treatment arms 

and decreased at similar rate in both groups directly after three months of treatment (data not 

shown).

The travel costs in this study were calculated by adding three euros per visit to a health care 

provider to account for parking costs irrespective of the way of transportation (e.g. car, public 

transport). This approach was chosen because data on the mode of transport for each individual 

visit was not available. Adding parking costs to visits based on public transport seems an 

overestimation of the costs, but the public transport costs were estimated for one individual 

only, although it was very unlikely that the child travelled alone without one or both parents/

caregivers. The inclusion of parking costs in case of public transport might to some extent 

compensate for this omission. 

Based on the baseline health utility level in this population, suggesting a disability level of 0.25 

to 0.3 indices, it could be argued that the cut off for society’s WTP per QALY should be 20,000 

euros instead of 50,000 euros as applied in this study.29 However, a fair innings approach leaves 

room for a higher ceiling level in case of children and adolescents.30,31 Furthermore, the possible 

disutility’s of the parents/caregivers was not taken into account.32

This trial did not include a third treatment arm in which children receive standard medical 

care, because reviewers considered it unethical to abstain children from HT, which was already 

shown to be superior to standard medical care.10,11,14 Therefore, we were not able to assess cost-

effectiveness of HT compared to standard medical care for children with IBS of FAP(S). Although 

economic evaluation was performed from a societal perspective, costs for some resources, such 

as consultation with a social worker or video conferencing, were not included in the analyses 

due to a low volume. Strong associations were found in subgroup analyses in this study, but 
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future research must be conducted to replicate these findings, since this present study is the 

first to assess cost-effectiveness of HT in this population. Subgroup analyses based on gender 

may also be included in future research on the cost-effectiveness and –utility of HT, since male 

gender was shown to be a significant predictor of treatment success in the clinical part of the 

trial.25 This finding however needs to be confirmed in future research, since this RCT was the first 

pediatric trial to find such a gender effect and data from adult HT studies are inconclusive.11,25,33 

In conclusion, the results from these economic analyses and the clinical part of the non-

inferiority RCT, indicate that home-based treatment with hypnosis CD is cost-effective and non-

inferior to individual HT performed by qualified therapists.15,25 Therefore, these results provide 

rationale for the implementation of this easy to use and cheap treatment in daily practice. 

Furthermore, children received treatment in a study setting and as a consequence did not have 

to deal with waiting lists. Since a delay in start of treatment, caused by waiting lists for individual 

HT with a therapist, is present in daily practice, it is anticipated that the CD treatment will be 

even more efficient than shown in the present study. Implementation of the hypnosis CD may 

improve accessibility of HT, because children can start treatment as soon as the diagnosis of 

IBS or FAP(S) is made. If the CD becomes implemented in primary care, society may receive 

additional benefit, because it is likely to reduce the number of referrals to pediatricians or 

pediatric gastroenterologists. Since in- and outpatient health care use are major cost drivers in 

children with IBS or FAP(S),7 a marked reduction of costs associated with these disorders can be 

anticipated. Studies performed in primary care setting, however, are needed to verify whether 

this assumption holds.
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