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ABSTRACT

Background: Irritable bowel syndrome (IBS) and functional abdominal pain (syndrome) (FAP(S)) 

can significantly impair quality of life and are thought to impose a large economic burden upon 

society. Pediatric data are not available. 

Aim: This study aimed to estimate annual medical and non-medical costs of care for children 

diagnosed with IBS or FAP(S).

Methods: Baseline data from children with IBS or FAP(S) who were included in a multicenter 

trial (NTR2725) in the Netherlands were analyzed. Patients’ parents completed a questionnaire 

concerning usage of health care resources, travel costs, out-of-pocket expenses, productivity 

loss of parents and supportive measures at school. Use of abdominal pain related prescription 

medication was derived from case reports forms. Total annual costs per patient were calculated 

as the sum of direct and indirect medical and non-medical costs. Costs of initial diagnostic 

investigations were not included.

Results: A total of 258 children, mean age 13.4 years (±5.5), were included of whom 183 

(70.9%) were female. Total annual costs per patient were estimated to be €2512.31. Inpatient 

and outpatient health care use were major cost drivers, accounting for 22.5% and 35.2% of 

total annual costs, respectively. Parental productivity loss accounted for 22.2% of total annual 

costs. No difference was found in total costs between children with IBS or FAP(S).

Conclusions: Pediatric abdominal pain related functional gastrointestinal disorders impose a 

large economic burden on patients’ families and health care systems. More than half of total 

annual costs of IBS and FAP(S) consists of inpatient and outpatient health care use. 
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INTRODUCTION

Chronic abdominal pain is one of the most common complaints in childhood, accounting 

for 2-4% of visits to pediatricians.1 In most cases, no evidence of an organic disease causing 

symptoms can be found. These children are usually diagnosed with one of the abdominal pain 

related functional gastrointestinal disorders (AP-FGIDs), which affect up to 20% of children 

worldwide.2,3 

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

characterized by chronic or recurrent abdominal pain. In addition, children with IBS have altered 

bowel movements.2 Children with IBS or FAP(S) report significantly lower quality of life scores 

compared to healthy peers.4 Furthermore, these children report high levels of school absenteeism 

and are more at risk for social isolation and symptoms of depression and/or anxiety.5,6 Despite 

a variety of available treatments, a significant proportion of children with IBS or FAP(S) have 

persisting symptoms, with up to 30% of patients still experiencing symptoms in adulthood.7,8 

IBS in adults is associated with substantial costs to patients, health care systems and society.9 

Care for IBS patients in the United States (US) alone consumes more than 20 billion US dollar 

per year.10 Furthermore, in a recent study, total costs to society in the US for adolescents (aged 

10-17 years) with chronic pain were estimated to be $19.5 billion US dollar per year.11 To date, 

pediatric data on costs of treatment of AP-FGIDs are not available. Considering the economic 

impact of prevalent disorders such as IBS or FAP(S) is very important in times of increasing health 

care costs and growing constraints on health care budgets. Therefore, the aim of this study was 

to estimate annual medical and non-medical costs for children who are diagnosed with IBS or 

FAP(S). 

PATIENTS AND METHODS

Study design, participants and the baseline questionnaire
This study is part of a nationwide, multicenter, randomized controlled trial (RCT) on the effect of 

gut-directed hypnotherapy in children and adolescents with IBS or FAP(S). A detailed description 

of the study protocol of this RCT has been reported previously.12 Briefly, children were recruited 

at the outpatient pediatric gastroenterology clinic of two academic hospitals and the outpatient 

pediatric clinic of seven teaching hospitals. Medical ethics committees of all participating 

hospitals approved the trial. Patients and/or parents gave written consent to participate.

A total of 260 children aged 8-18 years with a diagnosis of IBS, FAP or FAPS according to Rome 

III criteria were included.2 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, mental retardation and insufficient knowledge 

of the Dutch language. During the RCT, children were not allowed to receive treatment by 

another health care professional for abdominal pain symptoms.

At baseline, children and/or their parents completed the Health and Labor Questionnaire,13 
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adjusted to the study setting. Questionnaire items reflected the societal perspective, referring to 

all significant costs related to the illness or intervention, regardless of who bears these costs.14,15 

We distinguished between direct costs of health care and out-of-pocket expenses of patients 

and indirect costs of productivity loss and school assistance in accordance with Dutch guidelines 

for costing in health care research (Dutch Manual for Costing, DMC).16

Direct medical costs
Direct medical costs are directly related to the disease, such as costs for diagnostics, therapeutics 

and care.16 This study is part of an RCT in which children were subjected to laboratory testing 

prior to study inclusion to exclude underlying organic disorders.12 Because we cannot rule out 

the possibility that the amount of diagnostic testing has been research-driven, we excluded 

these costs of diagnostics from the analysis. 

Parents were asked about the frequency and types of out-patient hospital (e.g. pediatrician, 

pediatric gastroenterologist) and out-of-hospital (e.g. general practitioner, psychologist) 

consultations related to their child’s abdominal pain. The reported frequency of pediatrician 

consultations was subtracted by 1 visit to compensate for a potential overestimation due to 

consultations related to study inclusion. Unit costs of respective consultations were derived from 

the DMC.16 No differentiation in costs was made between consultations in academic or teaching 

hospitals. If unit costs of certain health care providers (e.g. complementary and alternative 

therapists) were not available from the DMC, costs per consultation were estimated based on 

average cost of a consultation with 10 randomly selected providers of the concerned specialty 

from different parts of the Netherlands. Unit costs of hospital admissions and consultations are 

provided in Appendix I.

Reported dose and dosing frequency of abdominal pain related prescription medication were 

derived from case report forms. Medication reported to be used exclusively pro re nata (as 

needed) was excluded from the analysis. The following classes of medication were considered 

abdominal pain related: laxatives, antidiarrheal agents, antispasmodics, gastric acid suppressants 

and anti-emetics. Unit costs of medication use per patient per month were based on the drugs 

registry from the Dutch National Health Care Institute.17 

Indirect medical costs
Since treatment of AP-FGIDs is not expected to increase life expectancy of these children, 

indirect medical costs were not included in the analysis.15 

Direct non-medical costs
Direct non-medical costs included costs associated with traveling to the hospital or health care 

providers. In addition, costs for resources related to the illness which are not reimbursed by 

health insurance companies (out-of-pocket expenses) were categorized as direct non-medical 

costs.16

Costs of traveling were estimated based on patients’ reported usual mode of transportation 
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to the hospital or nearby health care providers. Standard kilometer unit costs per mode of 

transportation and distances to different health care providers were derived from the DMC.16 

Travel costs per visit were derived from the mode of transportation and these unit costs and 

subsequently, total costs of transportation were calculated by multiplying travel costs per visit 

with the average number of visits per patient per year. Average distances to respective health 

care providers and travel costs are provided in Appendix I.

Parents were asked whether they paid for abdominal pain related medication, such as analgesics, 

that was not reimbursed by their health care insurance. If applicable, parents specified the 

amount spent. In addition, parents were asked about expenses for special dietary products, 

extra domestic help, extra childcare and other expenses associated with their child’s abdominal 

pain.

Indirect non-medical costs
Parents were asked whether they are in paid employment and about absence from work due 

to their child’s abdominal pain. If applicable, the number of hours parents worked less as a 

consequence of their child’s abdominal pain were specified. General unit costs of productivity 

loss per hour were used, irrespective of age and gender. Unit costs are provided in Appendix I.

Parents were asked whether their child received extra support from school to compensate for 

school absenteeism and/or loss of productivity, such as remedial teaching or video conferencing 

facilities. For costs related to remedial teaching, an estimated 40 school weeks per year was 

used. Unit costs of supportive measures were derived from the respective agencies providing 

the support (Appendix I).

Total costs and further analysis
Unit costs are shown in Appendices I and II for the base year 2013. Unit costs from sources 

of other base years were price indexed using general consumer price indices from Statistics 

Netherlands.18 

Total costs of treatment of children with IBS, FAP or FAPS according to Rome III criteria are 

presented as the sum product of the observed volume of resources used and their respective unit 

costs. The recall period of questionnaire items in the adjusted Health and Labor Questionnaire 

was four weeks and the observed health care volume was multiplied by 13.0446 ((1/28)*365.25) 

to derive costs estimates per patient per year. Descriptives of yearly costs are reported. Bias-

corrected and accelerated bootstrapping, drawing 1000 samples of the same size as the original 

sample of 258 children with replacement, stratified for diagnosis (IBS vs FAP(S)), was performed 

to generate 95% bias-corrected and accelerated confidence intervals (BCaCI) around the mean 

of the original sample.

Missing data handling
If parents reported health care provider consultations, but the frequency of visits was missing, 

the average reported consultation rate of the respective health care providers was used. If 
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parents reported out-of-pocket expenses for non-reimbursed medication and/or special diets, 

but expenses were not specified, average reported expenses for non-reimbursed medication 

and/or special diets were used. If medication use was reported, but daily dosing was missing, 

the average reported daily dose of the respective drugs was used for analysis. 

Subgroup analysis
Bootstrapped independent sample T-tests (1000 bias-corrected replications) were performed  

to determine differences between groups. 

RESULTS

A total of 260 children with IBS or FAP(S) according to Rome III criteria were included in the 

RCT between July 2011 and June 2013. Two children withdrew informed consent and/or (their 

parents) did not complete the questionnaires. Therefore, 258 children were included in the 

analyses. Most patients were recruited in teaching hospitals (71.7%). A total of 183 included 

children (70.9%) were female and mean age was 13.4 years (standard deviation [SD] ±5.5). 

Mean duration of symptoms was 3.7 years (SD ±3.2) and 50.8% of children were diagnosed 

with IBS, while the remaining 49.2% of children had FAP or FAPS. Within the group of IBS 

patients, the majority of children (58.8%) had constipation predominant IBS.

Table 1. Direct medical costs

No. of 

patients

Average 

volume per 

4 weeks

volume 

per patient 

per year

Annual costs per patient*

Health care visits

Emergency care

Pediatrician

Other medical specialist

General practitioner

School doctor

Psychiatrist

Psychologist

Social worker

Physical therapist

Dietician

Alternative therapist

Various

11 (4.3%)

40 (15.5%)

9 (3.5%)

42 (16.3%)

14 (5.4%)

4 (1.6%)

11 (4.3%)

3 (1.2%)

15 (5.8%)

6 (2.3%)

10 (3.9%)

2 (0.8%)

1.7

1.4

1.6

1.4

1.0

1.5

2.4

1.3

3.2

1.6

1.7

1.0

1.0

2.7

0.7

2.9

0.7

0.3

1.3

0.2

2.4

0.5

0.9

0.1

€156.88 (66.06 - 261.65)

€214.03 (151.37 - 277.44)

€55.49 (23.78 - 95.12)

€89.40 (63.20 - 118.68)

€21.58 (10.79 - 33.91)

€34.02 (5.67 - 76.05)

€114.50 (39.63 - 196.90)

€14.31 (3.58 - 25.05)

€94.79 (39.30 - 160.18)

€14.27 (4.46 - 27.72)

€67.50 (27.80 - 115.16)

€7.04 (0 - 21.13)

Hospital admission in days 7 (2.7%) 3.2 1.1 €566.04 (163.52-1069.18)

* Annual costs are presented as means and BCaCI
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Direct medical costs: use of health care resources
The number of patients reporting a visit to a health care provider and the corresponding average 

number of visits in the past 4 weeks per provider are shown in Table 1. Furthermore, the number 

of patients that were admitted in the past 4 weeks to a hospital and average number of days 

during the past 4 weeks spent in the hospital per admitted patient are shown in Table 1. Table 1 

also shows mean yearly volume data per patient after extrapolation of the 4-week period. Costs 

associated with these volume data are presented as annual costs per patient.

 
Direct medical costs: use of prescription medication
The number of patients using abdominal pain related prescription medication at inclusion and 

mean yearly costs per patient are provided in Table 2. A detailed overview of medication use is 

provided in Appendix II. 

Table 2. Abdominal pain related prescription medication use

No. of patients Annual total costs per patient*

Laxatives

Antidiarrheal agents 

Antispasmodics

Gastric acid suppressants 

Anti-emetics

91 (35.3%)

2 (0.8%)

12 (4.7%)

5 (1.9%)

6 (2.3%)

€126.03 (101.36 - 151.56)

€0.46 (0.00 - 1.06)

€7.09 (3.41 - 11.65)

€0.55 (0.07 - 1.21)

€4.98 (1.25 - 9.34)

* Annual costs are presented as means and BCaCI

Direct non-medical costs
Mean yearly travel costs of visits to a hospital was €5.90 (BCaCI 4.06 - 8.07), of visits to local 

health care providers €2.20 (BCaCI 1.53 - 2.88). Abdominal complaints related non-reimbursable 

extra costs reported by patients’ parents are presented in Table 3. Extra costs are summarized 

per resource category. Non-reimbursed medication was used by 65 (25.1%) patients, with an 

average cost of €35.92 per 4 weeks, resulting in an annual cost of €118.05 (BCaCI 85.68 - 

155.91) per patient. Furthermore, 50 (19.5%) patients used a special diet for their abdominal 

complaints, with an average cost of €40.94 per 4 weeks, resulting in an annual cost of €103.51 

(BCaCI 74.08 - 133.19) per patient. Use of other resources was reported less frequently, ranging 

from 0.4% to 5.8%. 
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Table 3. Direct non-medical costs

No. of patients Average costs 

per 4 weeks

Annual total costs per 

patient*

Resource use

Special diet

Non-reimbursed medication

Extra domestic help

Extra childcare 

Various

50 (19.5%)

65 (25.1%)

1 (0.4%)

1 (0.4%)

15 (5.8%)

€40.94

€35.92

€30.75

€20.30

€72.22

€103.51 (74.08 - 133.19)

€118.05 (85.68 - 155.91)

€1.55 (0.00 - 7.77)

€5.13 (1.01 - 10.26)

€54.01 (23.92 - 92.51)

* Annual costs are presented as means and BCaCI

Indirect non-medical costs
Two hundred and thirty (89.8%) children had a father with a paid occupation, of whom 4 

reported to have worked less than usual in the past 4 weeks as a consequence of the child’s 

abdominal complaints, and 198 (77.0%) children had a mother with a paid occupation, of 

whom 4 reported to have worked less as a consequence of the complaints. The mean number 

of hours per week worked less was 7.0 and 14.1 for fathers and mothers, respectively, resulting 

in yearly costs of production loss of €558.56 (BCaCI 164.73 - 985.97) per child. An overview of 

costs related to absenteeism are presented in Table 4.

The majority (75.2%) of children had missed school in the past 6 months as a consequence of 

the abdominal pain, with a mean frequency of 3.8 days per month. Nevertheless, only 4 children 

received extra support from their schools, such as remedial teaching or videoconferencing 

facilities, to compensate for absenteeism and lost productivity due to abdominal complaints. An 

overview of costs related to extra support at schools is presented in Table 5. 

Table 4. Indirect non-medical costs associated with production losses in paid work due to 

abdominal complaints of the child

No. of patients Hours per week Annual total costs per patient*

Fathers working less 

Mothers working less 

4 (1.6%)

4 (1.6%)

7.0

14.1

€185.09 (39.66 - 383.38)

€373.48 (56.19 - 717.21)

* Annual costs are presented as means and BCaCI

Table 5. Indirect non-medical costs associated with extra support from schools 

No. of patients Average costs 

per 4 weeks

Annual total costs per patient*

Remedial teaching

Videoconferencing

2 (0.8%)

2 (0.8%)

€600.00*

€275.98

€46.51 (0.00 - 93.02)

€27.91 (0.00 - 55.81) 

* Annual costs are presented as means and BCaCI; * = average costs per 4 school weeks. Annual costs 

of remedial teaching are calculated using an estimated 40 school weeks per year
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Total costs
All direct and indirect medical and non-medical costs are summarized in Table 6. Total annual 

costs per patient per year are €2512.31 (1738.81 - 3317.35). The majority of costs are direct 

medical costs, accounting for 63.1% of total costs.  

Table 6. Total costs

Annual total costs per patient*

Direct medical costs 

Health care visits 

Hospital admissions

Prescription medication

€1588.97 (1080.01 - 2149.00)

€883.82 (681.74 - 1076.09)

€566.04 (163.52 - 1069.18)

€139.11 (113.22 - 166.65)

Direct non-medical costs

Travel costs 

Resources

€290.36 (229.87 - 358.50)

€8.10 (5.87 - 10.29)

€282.26 (221.54 - 350.67)

Indirect non-medical costs

Productivity loss 

Extra support from schools

€632.98 (226.07 - 1053.29)

€558.56 (164.73 - 985.97)

€74.42 (18.61 - 130.23)

Total costs €2512.31 (1738.81 - 3317.35)

* Annual costs are presented as means and BCaCI

Subgroup analysis
No significant difference in overall annual costs per patient were found between IBS and 

FAP(S) patients (P=0.10). Costs of medication use was significantly higher in children with IBS, 

compared to FAP(S). Differences between children with IBS and FAP(S) are presented Table 7.

Table 7. Differences in annual costs between children with IBS and FAP(S)*

IBS FAP(S) P-value

Direct medical costs €2126.37 (1272.79 - 3120.95) €1034.64 (562.37 - 1648.27) 0.10

Health care visits €1040.55 (732.35 - 1362.30) €722.15 (468.46 - 990.66) 0.18

Hospital admissions €867.06 (171.78 - 1758.89) €255.53 (0.00 - 562.17) 0.27

Prescription medication €218.76 (172.35 - 269.56) €56.95 (34.79 - 81.51) 0.001

Direct non-medical costs €306.84 (215.96 - 409.54) €273.36 (177.76 - 397.84) 0.69

Travel costs €10.56 (7.34 - 13.94) €5.57 (3.18 - 8.47) 0.04

Resources €296.28 (206.05 - 398.02) €267.79 (173.41 - 391.41) 0.74

Indirect non-medical costs €775.08 (183.21 - 1392.28) €486.41 (85.04 - 1123.18) 0.57

Productivity loss €683.48 (110.66 - 1314.88) €429.72 (0.00 - 1047.43) 0.61

Extra support from schools €91.60 (0.00 - 183.20) €56.69 (28.35 - 85.04) 0.68

Total costs €3209.29 (2119.27 - 4357.52) €1794.41 (1029.50 - 2797.16) 0.10

* Annual costs are presented as means and BCaCI
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DISCUSSION

To date, costs of care for children with AP-FGIDs were not known. In this study, total annual 

costs of care for children with IBS or FAP(S) were estimated to be €2512.31 per patient. 

A recent systematic review and meta-analysis showed a prevalence of AP-FGIDs in European 

children of approximately 10.5%19. Considering the population of approximately 2.2 million 

children aged 8-18 years in the Netherlands (September 201418), annual costs associated with 

IBS and FAP(S) in this age group in the Netherlands alone may be over 500 million euro. Total 

annual AP-FGIDs related costs in the European Union for this age group may be over 15 billion 

euro, based on a population of approximately 58.4 million children aged 8-18 years (January 

201320). The latter, however, should be interpreted with caution, since large differences in health 

care structures and medical costs per country hamper direct extrapolation to other countries. 

Our results may be an overestimation of the general costs per child with AP-FGIDs, since it is 

likely that a proportion of children will not seek medical attention. However, we are unable 

to correct for this, since the proportion of children that do consult a health care provider is 

unknown. However, the costs per child may also be an underestimation, since we did not 

include costs of care for comorbid, non-gastrointestinal complaints. Indeed, adult studies on 

costs of IBS show that IBS patients report increased usage of health care services for non-

gastrointestinal symptoms.21 Furthermore, children younger than 8 years of age were not 

included in the analysis, while AP-FGIDs are also prevalent in this age group.3

In this study, approximately half of the total annual costs consist of inpatient and outpatient 

health care use. In line with these data, an increased frequency of outpatient health care visits 

has previously been reported in children with AP-FGIDs.22 Factors playing a role in the increased 

usage of health care services include severity of pain and degree of school absenteeism.23 

Parental negative perceptions of the child’s health are also associated with higher health care 

usage and thus parental factors may play an important role in driving direct medical costs of 

pediatric IBS or FAP(S).22,24 Parental reactions to the child’s pain also play an important role in 

response to treatment, further emphasizing the importance of involvement of parents in care of 

children with IBS or FAP(S).25,26 

Direct medical costs are also shown to be high in adult IBS patients, but in addition, productivity 

losses also comprise a large part of the economic burden in adults with IBS.9,27 Studies on long-

term impact of AP-FGIDs on level of education and career perspective for these children are 

lacking, but children with chronic abdominal pain have been shown to do worse academically 

compared to healthy controls.22 Therefore, and also considering that in up to 30% of children 

abdominal pain symptoms persist into adulthood7,8, the long-term economic burden of pediatric 

IBS and FAP(S) is likely to be substantial.

No significant difference in total costs was found between children diagnosed with IBS or FAP(S). 

Since it has been shown that clinical and psychological characteristics of children with IBS or 

FAP(S) do not differ, we did not anticipate a differences in costs.28 However, a trend towards 

higher costs associated with IBS was observed. This could be due to the marked heterogeneity 
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of costs per patient in the study, which is reflected by wide confidence intervals. However, 

the study may also be inadequately powered to detect a difference between subgroups. We 

only found significantly higher costs for prescribed medication in the IBS group, which were 

mainly attributed to usage of laxatives. This was expected, since, by definition, altered bowel 

movements are present in IBS and the majority of the included IBS patients had constipation 

predominant IBS. 

Strengths of this study include that all costs that are potentially associated with care of children 

with IBS or FAP(S) were included, allowing a reliable estimation of true costs of care for these 

children. In addition, this study has a large sample size. Also, a thorough exclusion of underlying 

organic disease was performed prior to inclusion. We included children in both rural and urban 

areas of the Netherlands, recruited from both academic and teaching hospitals and included 

both younger children and adolescents. 

A limitation of this study is that we did not include costs of diagnostic evaluation for pediatric 

AP-FGIDs. Were unable to reliably estimate these costs, because the RCT protocol may have 

prompted physicians to do a more extensive diagnostic workup than usual to rule out organic 

disorders prior to inclusion. Thus, extrapolating costs associated with this diagnostic workup 

to the general costs of diagnostic evaluation of pediatric functional abdominal pain could 

potentially result in an overestimation. To our knowledge, the only study evaluating costs of the 

diagnostic workup for a child with abdominal pain, reported average costs of 6000 US dollar 

per child.29 

CONCLUSION

This study shows that the economic burden of pediatric IBS and FAP(S) on patients’ families 

and health care systems is considerable. Approximately half of total annual costs consists of 

inpatient and outpatient health care use. These data underline the need for effective, durable 

and cost effective therapies for children with IBS or FAP(S).



74

REFERENCES

1.  Starfield B, Gross E, Wood M, et al. 

Psychosocial and psychosomatic diagnoses 

in primary care of children. Pediatrics 

1980;66:159–67.

2.  Rasquin A, Lorenzo C Di, Forbes D, et 

al. Childhood functional gastrointestinal 

disorders: child/adolescent. 

Gastroenterology 2006;130:1527–37.

3.  Chitkara DK, Rawat DJ, Talley NJ. The 

epidemiology of childhood recurrent 

abdominal pain in Western countries: a 

systematic review. Am J Gastroenterol 

2005;100:1868–75.

4.  Youssef NN, Murphy TG, Langseder AL, et 

al. Quality of life for children with functional 

abdominal pain: a comparison study of 

patients’ and parents’ perceptions. Pediatrics 

2006;117:54–9.

5.  Youssef NN, Atienza K, Langseder AL, et 

al. Chronic abdominal pain and depressive 

symptoms: analysis of the national 

longitudinal study of adolescent health. Clin 

Gastroenterol Hepatol 2008;6:329–32.

6.  Campo JV, Bridge J, Ehmann M, et al. 

Recurrent abdominal pain, anxiety, and 

depression in primary care. Pediatrics 

2004;113:817–24.

7.  Campo JV, Lorenzo C Di, Chiappetta L, et 

al. Adult outcomes of pediatric recurrent 

abdominal pain: do they just grow out of it? 

Pediatrics 2001;108:E1.

8.  Gieteling MJ, Bierma-Zeinstra SM, Passchier 

J, et al. Prognosis of chronic or recurrent 

abdominal pain in children. J Pediatr 

Gastroenterol Nutr 2008;47:316–26.

9.  Canavan C, West J, Card T. Review article: 

the economic impact of the irritable 

bowel syndrome. Aliment Pharmacol Ther 

2014;40:1023–34.

10.  Brandt LJ, Chey WD, Foxx-Orenstein AE, et 

al. An evidence-based position statement 

on the management of irritable bowel 

syndrome. Am J Gastroenterol 2009;104: 

S1–S35.

11.  Groenewald CB, Essner BS, Wright D, et al. 

The economic costs of chronic pain among 

a cohort of treatment-seeking adolescents in 

the United States. J Pain 2014;15:925–33.

12.  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:

13.  Van Roijen L, Essink-Bot ML, Koopmanschap 

MA, et al. Labor and health status in 

economic evaluation of health care. The 

Health and Labor Questionnaire. Int J 

Technol Assess Heal Care 1996;12: 405–15.

14.  Gold MR, Siegel JE, Russell LB, et al. Cost-

effectiveness in health and medicine. 

Oxford: Oxford University Press; 1996.

15.  Van Hout BA. Whom and how to treat: 

weighing the costs and effects. Scan J 

Gastroenterol 2003;38:3–10.

16.  Hakkaart-van Roijen L, Tan SS, Bouwmans 

CA. Handleiding voor kostenonderzoek 

- Methoden en standaard kostprijzen 

voor economische evaluaties. Coll voor 

Zorgverzekeringen 2011; 1–127.

17.  National Health Care Institute- Medicine 

prices (in Dutch). 2014. Available at: http://

www.medicijnkosten.nl.

18.  Statistics Netherlands StatLine. Stat 

Netherlands 2014. Available at: http://



75

A
n

n
u

A
l c

o
sts o

f c
A

r
e

3

statline.cbs.nl.

19.  Korterink JJ, Diederen K, Benninga MA, 

et al. Epidemiology of pediatric functional 

abdominal pain disorders: a meta-analysis. 

PLoS One 2015;10:e0126982.

20.  Commission E. EUROSTAT: Eurostat 

Population Database. 2014. Available at: 

http://ec.europa.eu/eurostat.

21.  Johansson PA, Farup PG, Bracco A, et al. How 

does comorbidity affect cost of health care 

in patients with irritable bowel syndrome? 

A cohort study in general practice. BMC 

Gastroenterol 2010;10:31.

22.  Campo JV, Comer DM, Jansen-Mcwilliams 

L, et al. Recurrent pain, emotional distress, 

and health service use in childhood. J Pediatr 

2002;141:76–83.

23.  Perquin CW, Hunfeld JA, Hazebroek-

Kampschreur AA, et al. Insights in the use 

of health care services in chronic benign 

pain in childhood and adolescence. Pain 

2001;94:205–13.

24.  Lane MM, Weidler EM, Czyzewski DI, et al. 

Pain symptoms and stooling patterns do 

not drive diagnostic costs for children with 

functional abdominal pain and irritable 

bowel syndrome in primary or tertiary care. 

Pediatrics 2009:123:758–64.

25.  Crushell E, Rowland M, Doherty M, et al. 

Importance of parental conceptual model 

of illness in severe recurrent abdominal pain. 

Pediatrics 2003;112:1368–72.

26.  Walker LS, Williams SE, Smith CA, et al. 

Parent attention versus distraction: impact 

on symptom complaints by children with 

and without chronic functional abdominal 

pain. Pain 2006;122:43–52.

27.  Inadomi JM, Fennerty MB, Bjorkman D. 

Systematic review: the economic impact 

of irritable bowel syndrome. Aliment 

Pharmacol Ther 2003;18:671–82.

28.  Rutten JM, Benninga MA, Vlieger AM. IBS 

and FAPS in children. J Pediatr Gastroenterol 

Nutr 2014;59:493–9.

29.  Dhroove G, Chogle A, Saps M. A million-

dollar work-up for abdominal pain: is it 

worth it? J Pediatr Gastroenterol Nutr 

2010;51:579–83.



76

APPENDIX I. Unit costs 

Source

Costs per consultation 

 Emergency care DMC, 2010 €163.31

 Medical specialist DMC, 2010 €78.39

 General practitioner DMC, 2010 €30.49

 School doctor *assumed to be comparable to GP €30.49

 Psychiatrist DMC, 2010 €112.14

 Psychologist DMC, 2010* €87.10

 Social worker DMC, 2010 €70.77

 Physiotherapist DMC, 2010 €39.20

 Dietician DMC, 2010 €29.40

 Complementary and alternative therapist This study** €78.54

 Various This study*** €66.62

Costs per hospital admission per day DMC, 2010 €497.56

Travel costs per km DMC, 2010 €0.22

Average distance to

 Hospital DMC, 2010 7 km

 General practitioner DMC, 2010 1.1 km 

 School doctor RIVM (average school distance) 1.7 km

 Psychiatrist This study**** 1.65 km

 Psychologist This study**** 1.65 km

 Social worker This study**** 1.65 km

 Physiotherapist DMC, 2010 2.2 km

 Dietitian This study**** 1.65 km

 Other This study**** 1.65 km

Productivity costs per hour of paid work DMC, 2010 €32.68

Supportive measures by school

 Remedial teaching (costs per session) Professional association (LBRT) €60 

 Video conferencing (costs per month) http://www.webteach.org €300 

*: based on first line psychology

**: average costs of a consultation based on rates provided by randomly selected therapists,     

weighed by the frequency of visits to the respective therapists 

***: average cost per consultation (emergency care excluded)

****: based on the average distance to local health care providers
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APPENDIX II. Medication use

No. of patients Average volume per 

patient per day

Annual costs per 

patient*

Laxatives

 Forlax 58 (22.5%) 19.65 g €98.25 (75.38 - 122.48)

 Klean-Prep 1 (0.4%) 69 g €6.20 (6.04 – 19.48)

 Macrogol 10 (3.9%) 27.5 g €6.62 (2.83 - 10.89)

 Molaxole 1 (0.4%) 52 g €1.25 (0.00 - 5.01)

 Movicolon 18 (6.9%) 27.97 g €12.12 (6.04 - 19.48)

 Psyllium 3 (1.2%) 4.47 g €1.58 (0.41 - 3.15)

Antidiarrheal agents

 Loperamide 2 (0.8%) 1.29 g €0.46 (0.00 - 1.06)

Spasmolytics

 Butylscopolamine 2 (0.8%) 25 mg €2.55 (1.27 - 5.10)

 Mebeverine 10 (3.9%) 345 mg €4.54 (1.87 - 7.74)

Gastric acid suppressants

 Omeprazole 5 (1.9%) 30 mg €0.55 (0.15 - 0.99)

Anti-emetics

 Domperidone 6 (2.31%) 26.67 mg €4.98 (1.25 - 9.34)

* Annual costs are presented as means and BCaCI


