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General introduction

Parts of this introduction have been published as:

NVK, NHG. Richtlijn obstipatie bij kinderen van 0 tot 18 jaar. Utrecht; 2009.

Bongers ME, Tabbers MM, Benninga MA. Functional nonretentive fecal incontinence 

in children. J Pediatr Gastroenterol Nutr. 2007;44:5-13.

Tabbers MM, Benninga MA. Administration of probiotic lactobacilli to children with 

gastrointestinal problems: there is still little evidence. 

Ned Tijdschr Geneeskd. 2007;151:2198-2202.
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General introduction

Constipation is one of the most prevalent, frustrating and long-lasting paediatric functional 

gastrointestinal disorders. Many differences exist between involved health care professionals 

with respect to diagnosing and treating children with constipation. Only recently, a survey 

among Dutch Paediatricians showed that “Constipation” was the most wanted topic for 

which a Dutch national guideline was urgently needed. The development of this national 

guideline concerning paediatric constipation will be discussed in this thesis.

Guideline development

Unfortunately, for many health care conditions, a gap exists between what medical science 

has shown to be effective practice and what is actually done by physicians. To target this 

problem, guidelines are of great importance since clinical practice guidelines can facilitate 

translation of new research findings into clinical practice. They are seen as powerful tools to 

achieve effective care, reduce variability in daily practice, and may reduce costs.1   

A guideline is a document with recommendations, guidance and instructions to support daily 

practice in health care, based on results of scientific research and the consequent discussion 

and formation of opinion, aimed at the explicit statement of good medical practice.2 The 

primary aim of paediatric guidelines is to improve the health of children by ensuring that 

they receive up-to-date, evidence-based care. Several studies have shown that adherence 

to evidence-based guidelines leads to improvement in the quality of care provided.3-6 Some 

guideline characteristics have been shown to contribute to their use in clinical practice. It 

all starts with the fact that a guideline should be developed according to evidence-based 

principles which facilitates the acceptance and effective use in the target group.7 Further 

important characteristics are inclusion of specific recommendations, sufficient supporting 

evidence, a clear structure, an attractive lay out and short summaries.8 Guideline endorsement 

by a physician’s own specialty organization is also associated with improved physician’s 

confidence in a guideline.9 Physician participation in guideline development has been shown 

to be useful in addressing barriers owing to lack of agreement.10 In the past, guidelines 

developed by paediatricians were mainly based on experience and opinions of experts. In 

the 1990s, scientific requirements for guidelines became stricter, due to the evidence-based 

medicine movement.         

Nowadays, there are several institutions which are producing or authorizing evidence based 

paediatric guidelines, e.g. the Scottish Intercollegiate Guidelines (SIGN: www.sign.ac.uk) and 

the American Academy of Paediatrics (AAP: www.aap.org). Furthermore, databases exist 

that register and link to evidence-based child health guidelines like the National Guideline 

Clearinghouse (NGC: www.guideline.org), the Agency for Health Care Policy and Research 

(ACHCPR) and the Canadian Medical Association Clinical Practice Guidelines Infobase (CMA: 

www.cma.ca).6 In the Netherlands, the Dutch Paediatric Association (NVK) started in 2000 

General introduction
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chapter 5

with the development of paediatric guidelines.6 Since 2000, around 50 evidence-based 

guidelines have been developed or approved by the Dutch Paediatric Association. Boluyt 

et al. showed by questionnaires that “Constipation” was the most wanted topic by Dutch 

paediatricians for which a Dutch national guideline was urgently needed.11  However, to 

date, there is still no national guideline concerning constipation in children. Currently two 

international guidelines exist for the treatment of functional constipation which are based on 

reviews of the literature that did not apply a systematic literature search, did not incorporate 

quality assessment of studies, or used a language restriction.12,13 Therefore it remains unclear 

whether the recommendations of both guidelines are based on personal conviction of the 

guideline committee or on scientific evidence. An evidence-based guideline concerning one 

of the most prevalent, frustrating and long-lasting paediatric functional gastrointestinal 

disorders should therefore be needed.

 

How to develop a guideline? 

Clinical guidelines are only valid if they are developed in a rigorous way, independently of 

vested interests of their developers, and if they support decision making in practice and affect 

actual care.14 In order to develop a valid guideline, the process of guideline development 

should consist of different steps as shown in table 1.15 

Table 1. Process of guideline development 

Steps Activities

1. Preparation - Topic selection, assess aims and target group 
- Composition of guideline group including a chairman
- Identifying controversies and existence of proven solutions, formulating  
questions

- Assess method of patient involvement

2. Development of draft version - Literature search by identifying existing guidelines and systematic reviews
- Appraising available literature for quality and applicability
- Formulating recommendations
- Writing draft version

3. Consultation - External review by a sample of concerned individuals (experts, patients, 
managers, insurers)

- Pilot study

4. Authorizing - Procedure of authorization, approval of involved professional 
organisations

5. Publication and dissemination - Writing final version
- Assess publication and dissemination strategies

6. Implementation - Assess effective implementation strategies

7. Evaluation and revision - Developing indicators
- Assess revision procedure

12
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Preparation

Appropriate topics can be selected by the relevance and prevalence of the problem, 

controversy about optimal care, existence of proven solutions, barriers expected when 

implementing improvements and motivation and improvement skills of the care providers 

involved. Besides scientific also psychosocial, ethical, legal and financial aspects play a role in 

implementing guidelines. A systematic analysis prior to guideline development contributes to 

its successful application16 In case of constipation, as mentioned above, this was a topic most 

frequently wanted  by Dutch paediatricians.

A balanced guideline group with both clinical and methodological expertise is necessary 

to promote broad consensus and to prevent bias from conflicts of interests. These 

stakeholders involved in the developmental process are of great importance in disseminating 

recommendations before active implementation. It should also include representatives 

of patient groups. Furthermore, adequate staff support is needed to perform literature 

searches. Finally, a neutral chairman and formal group processes should be used to achieve 

consensus.16

Development of draft version 

Next, a work plan should be formulated describing the aims of the guideline, healthcare 

problems and settings covered, desired outcomes (like mortality, morbidity, complications, 

quality of life), target group involved (care providers and patient population), time schedule 

and division of the tasks. The literature search starts by identifying and reviewing existing 

guidelines and/or a systematic literature review and appraise them for quality and applicability. 

If none are found, a systematic review of the literature should be performed.15,16 The next 

step is to evaluate the scientific strength of the published research. Information about the 

advantages, disadvantages and costs of the studied interventions is examined. The evidence 

is categorized using predefined grading schemes for preventive, diagnostic, and therapeutic 

procedures. Table 2 shows such a grading system, as developed by the Dutch Institute for 

Quality Improvement in Healthcare (CBO). 

Table 2. Classification of the literature according to the strength of the evidence (CBO 2000)

For articles concerning intervention (prevention or therapy):

A1 Systematic reviews of at least a few studies on the A2 level, of which the results of independent research 

studies are consistent

A2 Randomised comparative clinical research of good quality (randomised, double-blind, controlled trial of 

adequate scope and consistency)

B Randomised clinical trials of moderate quality or insufficient scope, or other comparative research 
(nonrandomised, cohort studies, patient-control studies)

C Noncomparative research

D Opinions of experts, such as the work group members

General introduction
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chapter 5

While formulating recommendations, scientific evidence and clinical experience are brought 

together. The following issues should be considered to ensure implementation:16

1.Strength of the scientific evidence; the balance between the advantages of a given 

intervention and its disadvantages. 2.Generalizability and applicability to the target population. 

3.Cost-effectiveness of the proposed intervention. 4.Achievability of the intervention in terms 

of required skills, instruments, time, available staff, patient’s preferences and legal or financial 

limitations. 5.Opinions, norms and values, and ethical considerations of the target users. All 

other used considerations in the process of developing recommendations, should be clearly 

presented in the guideline, because transparency is very important in order to implement the 

guideline in a proper way. Table 3 shows a grading system for recommendations developed 

by the Dutch Institute for Quality Improvement in Healthcare (CBO).

Table 3. Level of evidence of the recommendations (CBO 2000) 

1.Scientific evidence of level A1 or at least of 2 independent research studies of level A2

2.Scientific evidence of level A2 or at least of 2 independent research studies of level B

3.Scientific evidence of level B or C

4.Expert opinion

Consultation

For promoting support, the draft has to be presented at an open meeting allowing the 

audience to express their comments and suggestions. If no consensus is reached, a voting 

system can be used. To facilitate its applicability in daily care the guideline is piloted in 

practice. The results of the pilot and the consultation process are incorporated in the final 

version of the guideline.16

Authorization

The next step is authorization of the guideline by all involved professional organisations.

Comments of these organisations has to be discussed in the guideline group and incorporated 

in the final version.15,16

Publication, dissemination, implementation

The next step is designing an accessible and attractive format with a summary of the 

recommendations. 8,16 Clinical guidelines should be published in professional journals and 

posted to every possible user. Electronic versions of the guideline and tools for application 

(e.g. a practice summary on a plastic-laminated card) have to be developed. Furthermore, 

without active implementation, an evidence-based guideline will not result in changing 

behaviour and consequently not in improvement of quality of care.17 

14
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Evaluation and revision

Success or failure of implementation should be measured by guideline-specific indicators.18 

Besides developing indicators, clinical guidelines require updating if the majority of 

recommendations are out-of-date due to changes in research findings and new available 

diagnostic or therapeutic interventions. In general, guidelines should be reassessed for 

validity every three years.19As part of this thesis, we have developed a national guideline 

concerning paediatric constipation by using the discussed process of guideline development. 

During this process, we also performed a study in an attempt to get more insight into the 

pathophysiology of functional constipation. Colonic smooth muscle defects have been 

reported in patients with slow transit constipation, which probably influence colorectal 

motility. Histological changes as a result of constipation symptoms, however have yet to be 

evaluated. 

Constipation

Constipation is probably the most common gastrointestinal complaint in children. In this 

chapter prevalence and pathophysiology, new definitions, symptomatology and treatment of 

constipation will be reviewed. 

Prevalence and pathophysiology

Chronic constipation is a common problem in childhood with an estimated prevalence of 

3% in the Western world.20 In 17-40% of children, constipation already starts in the first 

year of life.21 Constipation is a debilitating condition characterized by infrequent painful 

defecation, faecal incontinence, and abdominal pain. It causes distress to the child and family 

and can result in severe emotional disturbances, and family discord.22 The pathophysiology 

underlying functional constipation is undoubtedly multi-factorial, and not well understood. 

Normal defecation is a complex process triggered by stool stretching the walls of the rectum. 

Stool is evacuated by relaxation of the involuntary internal anal sphincter and voluntary 

relaxation of the pelvic floor muscles and contraction of the abdominal muscles. For this 

process normal muscle function, normal colonic motility, normal sensation and the volitional 

attempt to find an appropriate place for defecation are needed. Dysfunction at any level 

in this process can cause constipation. Withholding behaviour is in this process probably 

the major cause for the development of constipation; this behaviour might be triggered by 

the previous production of large, hard, painful stools, anal fissures, a primarily behavioural 

mechanism, or resistance to use another toilet than their own.22 The time of toilet training 

is an especially critical period when constipation may occur as a consequence of a struggle 

between child and parents.22 Interestingly, Borowitz et al. found no association between 

the development of early childhood constipation and the timing, style or techniques used 

for toilet training.23 However, the retained stools become progressively more difficult to 

evacuate leading to a vicious circle in which the rectum is increasingly distended by large 

General introduction
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chapter 5

faecal contents. Finally chronic rectal distension may cause overflow faecal incontinence, loss 

of rectal sensitivity and, in the end, loss of normal urge to defecate. This aberrant behaviour 

may lead to the unconscious contraction of the external sphincter during defecation. 

Approximately 50% of children and adults with constipation have this abnormal defecation 

pattern.22 This paradoxical contraction of the anal sphincter complex has been considered 

by some to be the major pathophysiological mechanism of childhood constipation. However, 

normalization of this pattern with biofeedback training does not correlate with successful 

treatment outcome.24 Voskuijl et al. found that constipated children have normal rectal 

sensation but need more intraluminal volume as a consequence of the altered compliance 

of the rectum.25 The role of rectal compliance in the pathophysiology is still controversial. 

Another study showed that rectal compliance in recovered patients is lower compared to 

patients with persistent constipation.26 However, almost 50% of the recovered adolescents 

had a rectal compliance above the normal range suggesting that they were able to recover 

from functional constipation despite the increased rectal compliance. Thus, rectal compliance 

seems not to be an important factor involved in recovery. Further studies are necessary to 

assess the significance of an increased rectal compliance. 

Colonic manometry has demonstrated possible other underlying factors. In a subset of 

children with severe defecation disorders, no or weak colonic contractions were seen without 

a generalized colonic dilatation. They are thought to have a colonic myopathy, while children 

with colonic neuropathy are characterized by the absence of the gastrocolonic response 

and abnormal or absent high amplitude propagating contractions (HAPC).27 Studies have 

also shown the occurrence of abnormalities in the enteric nervous system in patients with 

intractable constipation, such as reduced numbers of interstitial cells of Cajal or ganglia 

cells.28,29 However, to date, no direct correlation with histological findings of myopathy or 

neuropathy has been proven yet. 30

Finally, a recent study showed that children with slow transit constipation, characterized by 

an overall delay in colonic transit time, have reduced trunk control and posture compared 

to controls, which indicates that clinicians should include training of trunk muscles 

and correction of sitting posture. There was no evidence that children with slow transit 

constipation exercised less than the controls.31

Definition of constipation

The term constipation is derived from the Latin word “constipare”, meaning to crowd 

together. For many years, physicians, patients and parents used different definitions for 

constipation. For this reason, consensus on the definition was needed in order to make 

an appropriate diagnosis and to allow researchers to compare results of studies. Initially 

Rome II criteria (1999) defined functional childhood constipation as at least 2 weeks of: 

scybalous, pebble-like, hard stools for most of the stools; or firm stools two or fewer times 

a week and no evidence of structural endocrine or metabolic disease.32 These criteria were 

16
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not necessarily comprehensive and were found to be restrictive by some researchers.33 In 

2004, the PACCT group (Paris Consensus on Childhood Constipation Terminology) modified 

the Rome criteria and defined childhood constipation as the occurrence of two or more of 

the following six criteria in the previous 8 weeks: frequency of movements fewer than 3 per 

week; more than one episode of faecal incontinence per week; large stools in the rectum 

or palpable on abdominal examination; passing of stools so large that they may obstruct 

the toilet; retentive posturing and withholding behaviour; and painful defecation.34 These 

criteria were integrated into Rome III criteria (2006). 35,36 To fulfill the new Rome III criteria 

for functional constipation, see table 4, children > 4 years should have 2 or more of the 

following symptoms for at least 2 months: 1) two or fewer defecations in the toilet per 

week, 2) at least one episode of faecal incontinence per week, 3) stool retentive posturing, 

4) painful or hard bowel movements, 5) presence of a large faecal mass in the rectum or 6) 

large diameter stools that may obstruct the toilet without objective evidence of a pathological 

condition. Infants up to 4 years of age have to fulfill two or more criteria for at least 1 month.  

Table 4. The Rome II criteria for paediatric functional constipation

1) two or fewer defecations in the toilet per week,

2) at least one episode of faecal incontinence per week

3) stool retentive posturing

4) painful or hard bowel movements

5) presence of a large faecal mass in the rectum 

6) large diameter stools that may obstruct the toilet

The limitation of the current ROME III criteria are that these definitions are based on 

constipation seen in referred children. Most children with constipation, however are seen 

in primary care, and therefore the current definitions need to be validated and confirmed 

in primary care. Furthermore, it is of major importance to investigate if these criteria are 

applicable for specific patient groups like premature and/or small for gestational age babies or 

mentally handicapped children.37 Besides different definitions, also many different terms for 

defecation related symptoms, such as soiling and encopresis are used in studies worldwide. 

Soiling is defined as the involuntary passage of small amounts of stools, resulting in staining 

the underwear. The quantity of faecal loss is the main difference between encopresis and 

soiling. In practice, however, parents are often unable to accurately estimate the amount of 

feces lost in the underwear and thus cannot differentiate between soiling and encopresis. 

Therefore, the more neutral term of faecal incontinence was adopted by the Rome III group 

rather than the terms encopresis and soiling to prevent misunderstanding. Paediatric faecal 

incontinence can be divided into either organic faecal incontinence (e.g., resulting from 

anorectal malformations or neurological damage) or functional faecal incontinence. The 

latter can be subdivided into constipation-associated faecal incontinence and nonretentive 

faecal incontinence.38 

General introduction
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chapter 5

Symptoms of constipation

Healthy term born neonates have an average of 3-4 bowel movements (bm) per day. At the 

age of 4-6 months it decreases to1-2 bm per day. In children form 6 months to 2 years, a 

defecation frequency of 1-2 is assumed to be normal.39 From 2 years to 8 years, a defecation 

frequency of once per day seems to be normal. Up to the age of 8 years, a defecation 

frequency of once per day or per two days is reported in 95% of healthy children. An Italian 

nationwide survey was performed to assess bowel frequency and modalities of defecation 

in the general paediatric population. In this study, mean bowel frequency did not vary in 

the first two years of life, it decreased after the second year, and remained stable until the 

12th year; it did not differ between sexes. Stool consistency, duration of evacuation, and 

frequency of episodes of painful defecation showed a significantly inverse relationship with 

bowel frequency.40 

It is assumed that children with functional constipation are only suffering from a low 

defecation frequency. However, in general they will suffer from many other symptoms. 

Table 5 shows clinical signs of constipation.22 Defecation frequency below three times per 

week is found in 64-88% of constipated children and faecal incontinence is reported in 

75-90%.41 Van Dijk et al. showed that stool withholding behaviour occurred in 68% of 

the constipated children and painful defecation in 65% which make them also important 

Table 5. Clinical presentation of constipation

Feature Percentage (%)

Faecal incontinence  75–90

Defecation frequency < 3/wk   75

Large stools  75

Straining during defecation  35

Pain during defecation   50-80

Retentive posturing  35-45

Abdominal pain  10-70

Abdominal distension   20-40

Anorexia  10-25

Vomiting  10

Poor appetite  25

Enuresis/Urinary tract infection  30

‘‘Psychological problems’’  20

Physical examination

-Abdominal mass  30-50

-Anal prolapse   3

-Fissures/hemorrhoids 5-25

-Faecal impaction  40-100

18
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features of constipation.42 A rectal scybalus found either by abdominal palpation or rectal 

examination is present in 30-75% of the constipated toddlers and older children.43 As table 

2 shows, 20% of the children with constipation have psychosocial co-morbidity. If present, 

they are generally secondary to social consequences and humiliation experienced by these 

children due to the presence of faecal incontinence.

Diagnostic tools 

In general, a thorough medical history and complete physical exam including a rectal digital 

examination, are usually sufficient to confirm the diagnosis of functional constipation. De Lorijn 

et al. showed that a bowel diary (www.poeppoli.nl) is sufficient in diagnosing constipation.44 

Further investigations should only be performed in case of doubt, to exclude an underlying 

disease. Less than 5% of children with constipation have an underlying cause, such as 

anatomic malformation (i.e. anal stenosis, imperforate anus), metabolic and gastrointestinal 

disorders (i.e. celiac disease, hypothyroidism and cystic fibrosis), intestinal nerve and muscle 

disorder (i.e. Hirschsprung’s disease, visceral myopathies).22 In the majority of patients, 

children with organic constipation will not only present with constipation but also with other 

specific symptoms belonging to their underlying disease. It is assumed that only in these 

selected cases, a further diagnostic work-up is indicated.37 A systematic review is currently 

lacking investigating and summarizing the quantity and quality of the current evidence 

concerning the value of different diagnostic tools like a rectal ultrasound, or assessing colonic 

transit time using radiopaque markers in determining the diagnosis functional constipation. A 

systematic review has been performed in 2005 reporting the value of an abdominal X-ray in 

the diagnosis of childhood constipation. This extensive review concluded that an abdominal 

X-ray is not worthwhile in assessing the diagnosis.45 The diagnostic value was related to the 

methodological quality of the four included studies. Studies of low quality showed a higher 

diagnostic value. Sensitivity and specificity of the abdominal X-ray were ranging from 60 

to 80% and from 43 to 90% respectively.45 Despite these data, many physicians are still 

using an abdominal X-ray in their diagnostic work-up of constipation. Therefore, a national 

guideline with all available evidence concerning diagnostics will be helpful in an attempt to 

change behaviour leading to an improvement of quality of care and saving costs.

Treatment

The objectives of treating children with constipation are: to restore a regular defecation 

pattern (soft and painless stools) without faecal incontinence and to prevent relapses. In 

1999 NASPGHAN published a position paper in which four important steps in the treatment 

of childhood constipation were recommended: 1) education, 2) disimpaction, 3) prevention 

of re-accumulation of feces and 4) follow-up. 

General introduction
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chapter 5

Education

Treatment of childhood constipation starts with demystification, education and a 

non-accusatory approach by parents and physicians. Information should be given about 

prevalence and symptoms including the recurrent periods of improvement and detoriation. 

This information should also contain explanation to parents and child about the aetiology of 

faecal incontinence. Faecal incontinence is due to overflow of loose stools in an impacted 

rectum and not the result of the child’s behaviour. A clear explanation will help parents 

and child in understanding this frustrating paediatric gastrointestinal symptom and should 

be therefore easier to accept.12 A systematic review showed that only 50% of all children 

followed for 6 to 12 months are found to recover and were successfully taken off laxatives.46 

However, none of the included studies were conducted in primary care. Parents and child 

have to be informed about this percentage before start of the treatment. Besides education, 

dietary advices should be given consisting of a normal fluid and normal fibre intake.37 The 

recommended daily fluid intake depends on many factors like age and weight. Furthermore, 

specific circumstances like diarrhea or fever require more fluid. In general, an infant needs 

150 ml/kg fluid per day. From a weight of 10 kg or more, a healthy child needs 1000-1500 

ml fluid per day.2 The recommended fibre intake in children over age 2 years is calculated as 

the age in years plus 5 grams/d.2 However, it is generally accepted by doctors and patients 

that lack of fibre, fluid and also physical movement are common causes of constipation. But 

is there scientific evidence available for these interventions? We do know that the current 

evidence regarding the effect of fibre for instance is based on few and small studies with 

different study designs and different outcomes.47-49 In chapter 3, 4 and 5 of this thesis, 

we will discuss the available evidence for the use of fibre, fluid and physical movement in a 

systematic way.  Furthermore, all children with a developmental age of at least 4 years have 

to be instructed to try to defecate on the toilet for 5-10 minutes after each meal (3 times a 

day) and to complete a standardized bowel diary daily. Bowel diaries recording data about 

the defecation pattern are useful to confirm the diagnosis, to quantify therapeutic progress 

and to enhance motivation.37 Introducing a rewarding system linked to the defecation diary, 

is often an effective tool in the treatment. If education, dietary measures, bowel diary with 

rewarding system is not sufficient within two weeks, medical treatment has to be started.37 

Aim is to soften the stools to facilitate defecation.

Disimpaction

Faecal disimpaction prior to maintenance treatment with oral and/or rectal laxatives 

is recommended to increase success, and reduce the number of faecal incontinence 

episodes.13,37 For many years, it has been assumed that omission of initial disimpaction, 

treatment with oral laxatives will paradoxically result in an increase in faecal incontinence 

due to overflow incontinence.22 A recent randomised controlled trial has shown that enemas 

daily and polyethylene glycol orally (1.5 g/kg per day) for 6 consecutive days were equally 

effective in treating rectal faecal impaction in children with functional constipation.50 Indeed, 
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compared with enemas, polyethylene glycol (PEG) caused more faecal incontinence, with 

comparable behaviour scores. The same behaviour scores are quite remarkable, because in 

earlier studies faecal incontinence is associated with lower quality of life reported by parents 

and children as well.51 An explanation could be that in the study of Bekkali et al., enemas 

were given in a familiar environment, namely at home by the parents instead of a nurse 

in the hospital which is more commonly done in practice. So, these treatments should be 

considered equally effective as first-line therapy for rectal faecal impaction. 

Maintenance therapy (prevention of re-accumulation of feces)

After the short disimpaction phase, maintenance therapy is started to prevent re-accumulation 

of feces. Several oral laxatives, and sometimes enemas, can be prescribed consisting of 

osmotic laxatives, like lactulose and PEG, or stimulant laxatives, like bisacodyl or senna.22  

Only two randomised controlled trials have been performed comparing oral laxatives versus 

placebo.52,53 Both studies using macrogol (PEG 3350) showed that this compound was 

more effective than placebo in increasing number of defecations, reduction of hard stools 

and in reduction of pain- and straining during defecation. Furthermore, several randomised 

controlled trials were carried out comparing PEG and lactulose. Disappointingly all these 

trials used different inclusion criteria, outcome measures, dosages and study designs which 

make it difficult to draw firm conclusions.41,54-57 

Currently two international guidelines for the treatment of functional constipation exist which 

are based on reviews of the literature that did not apply a systematic literature search, did not 

incorporate quality assessment of studies, or used a language restriction and were therefore 

rather experience-based than evidence-based. A systematic review is lacking investigating 

and summarizing the quantity and quality of the current evidence for the effect of laxatives. 

More well-designed, large randomised controlled trials are necessary to determine and 

understand the role of different medical treatments in constipated children. 

Behavioural therapy 

As discussed previously, all children with a developmental age of at least 4 years have to 

be instructed to try to defecate on the toilet for 5-10 minutes after each meal (3 times a 

day) and to complete a standardized bowel diary daily.37 Introducing a rewarding system 

linked to the defecation diary, is often an effective tool to enhance compliance. Aim of 

these behavioural interventions in combination with laxatives, is to reduce the level of 

distress and to develop or restore normal bowel habits by positive reinforcement. A recent 

randomised trial compared behavioural therapy by a child psychologist (learning process to 

reduce phobic reactions related to defecation consists of 5 sequential steps: know-dare- 

can-will and do) versus conventional treatment by a paediatric gastroenterologist (education, 

diary, toilet training with rewarding system) over 22 weeks including 12 visits. Both groups 

used similar laxative therapy. Although a statistically significant increase in defecation 

frequency and a statistically significant reduction in faecal incontinence episodes were found 
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in both groups, no significant differences were seen in defecation frequency at 22 weeks 

and 6 months, or in the number of episodes of faecal incontinence between both groups. 

Furthermore no significant difference in success rates was found between both groups. After 

6 months, the percentage of children with behavioural problems was significant lower in the 

behavioural therapy group compared to the conventional treatment group (11.7% versus 

29.2%).42 Therefore the authors concluded that psychological referral is only indicated 

in constipated children with severe emotional problems, scored upon the child behaviour 

checklist. Furthermore behavioural therapy might be helpful in those cases were laxative 

therapy failed.2

Non-pharmacological treatments

The treatment of constipation is long-lasting and relapses are common. Therefore it is not 

surprising that parents of children with functional defecations disorder seek help from 

other health care professionals. Non-pharmacological  treatment includes fibre, fluid, 

physical movement, behavioural therapy, multidisciplinary treatment, pre-and probiotics 

and alternative medicines (including acupuncture, homeopathy, mind-body therapy, 

musculoskeletal manipulations like osteopathic and chiropractic manipulations and spiritual 

therapies like yoga). Only recently, Vlieger et al. showed that 36,4% of children with 

functional constipation used some form of complementary medicine such as acupuncture 

and homeopathy.58 

Multidisciplinary treatment

Due to the multi-factorial pathophysiology underlying functional constipation, which is often 

a combination of physical, behaviour and psychological factors, many hospitals are using 

multidisciplinary teams. Based on clinical experience, multidisciplinary behavioural treatment 

could be an important and valuable supplement to the standard medical treatment of 

children.59 However, randomised trials in children with functional constipation are lacking. 

Prebiotics

Prebiotics are short-chain carbohydrates that alter the composition, or metabolism, of the 

gut microbiota in a beneficial manner. It is therefore expected that prebiotics will improve 

health in a way similar as probiotics, whilst at the same time being cheaper, and carrying 

less risk and being easier to incorporate into the diet than probiotics.60 To date, however 

there is only one randomised trial comparing a formula containing a high concentration 

of sn-2 palmitic acid, a mixture of prebiotic oligosaccharides and partially hydrolyzed whey 

protein with a standard formula in 38 constipated infants, aged 3-20 weeks. It found no 

statistical difference in defecation frequency, neither in improvement of stool consistency 

nor in painful defecation.61 Further studies are necessary to elucidate the role of prebiotics in 

the treatment of constipation.
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Probiotics

Probiotics are currently gaining worldwide popularity for their presumed health-promoting 

effects. The term “probiotic” is a Greek word meaning “for life”. Probiotics are defined as 

live micro-organisms which when administered in adequate amounts confer a health benefit 

on the host.62 The exact working mechanisms of probiotics are not well understood. There 

are some hypotheses why probiotics might have therapeutic potential for the treatment of 

constipation.63 Firstly, a dysbiosis in the gut flora in constipated patients has been suggested 

which might improve after the ingestion of probiotics. However, it remains important to 

understand if dysbiosis is a secondary manifestation of constipation, or is it a factor 

contributing to constipation? Furthermore, probiotics can lower pH of the colon by producing 

lactic, acetic and other acids. A lower pH enhances colonic peristalsis and subsequently 

decreases colonic transit time. 64,65 Interestingly, lactulose has a similar “probiotic” working 

mechanism. Lactulose is a synthetic sugar consisting of the monosaccharides fructose and 

galactose. In the colon, lactulose is broken down primarily to lactic acid, and to small amounts 

of formic and acetic acids, by mainly Lactobacilli, which results in an increase in osmotic 

pressure and slight acidification of the colonic contents. This in turn causes an increase in 

stool water content and softens the stool. To date, only a few of the potential health benefits 

attributed to probiotics, such as modifying the composition of colonic microflora and 

acting against enteric pathogens, have been confirmed in well-designed, well-conducted, 

randomised, controlled trials.65 A daily intake of 106 to109 colony forming units is reportedly 

the minimum effective dose for therapeutic purposes. A dose-effect relationship has been 

suggested, but pharmacokinetic studies on probiotics are lacking and therefore needed.65 

Furthermore, the influence of other aspects (food and other host factors like the composition 

of individual gut microbiotia and previous use of antibiotics) on the efficacy of probiotics 

should be investigated. In recent years probiotics have been increasingly used for functional 

gastrointestinal disorders like constipation and functional abdominal pain.66 But to date, 

only three small randomised controlled trials have been performed in children in order to 

determine the efficacy of probiotics on constipation. One study showed an increase in 

defecation frequency and a decrease in abdominal pain compared to placebo using the 

probiotic Lactobacillus casei rhamnosus.67 However, another trial showed that Lactobacillus 

rhamnosus GG (LGG) was not effective as adjunctive treatment with lactulose.68 The third 

trial showed that infants receiving Lactobacillus reuteri (DSM 17938) had a significantly 

higher frequency of bowel movements than infants receiving a placebo. All three paediatric 

trials did not report any adverse events in the probiotic group. In contrast to the few 

paediatric studies, several studies have performed in adults. They suggest that adults with 

constipation might benefit from ingestion of B. lactis DN-173 010, L. casei Shirota, and E. 

coli Nissle 1917.66 All studies showed an increased defecation frequency and improved stool 

consistency. These findings, however, are not directly applicable to the paediatric population 

due to the fact that constipation in children differs considerably from that in constipated 

adults with regard to its prevalence, onset, aetiology, symptoms, treatment, and prognosis.69 

General introduction

23

proefschrift Tabbers.indb   23 16-12-2010   16:34:20



chapter 5

Therefore, more trials are necessary in children to unravel the efficacy of different probiotic 

strains and different dosages in childhood constipation.

According to the available data, it is assumed that the risk of infection with lactobacilli 

or bifidobacteria is similar to risks with commensal strains.65,70 Vlieger et al. showed in a 

randomised trial that the use of a prebiotic-containing starter formula supplemented with 

L. paracasei ssp. paracasei and B. animalis ssp. lactis in early infancy (first 3 months of life) 

had no adverse effects on growth and infant behaviour.70 However, there is an ongoing 

concern that the use of probiotics may result in harmful events in at-risk populations like 

immunocompromized subjects or in patients with other life-threatening illnesses, who were 

admitted in the intensive care unit.66,71  

Complementary and alternative medicine

In the paediatric population complementary and alternative medicine are often used, 

especially when facing a chronic illness for which treatment options are limited. The term 

“COMPLEMENTARY and alternative medicine” (CAM) refers to a spectrum of diagnostic and 

therapeutic modalities that complement mainstream medicine by contributing to a common 

whole by satisfying a demand not met by orthodoxy or by diversifying the conceptual 

frameworks of medicine.72 CAM incorporates many different approaches and methodologies, 

ranging from traditional Chinese medicine, ayurvedic medicine to chiropractic, homeopathy, 

spiritual healing, and bodymind medicine. A review designed to assess the effect of 

Traditional Chinese Medicine (TCM) on the management of functional constipation in adults 

included randomised controlled trials and controlled clinical trials.73 Many different TCM 

modalities are available such as Chinese herbal medicine, herbs, herbal diet, acupuncture, 

moxibustion (a traditional Chinese medicine technique that involves the burning of mugwort, 

a small, spongy herb, to facilitate healing ), acupressure, massage, tuina (a form of Chinese 

manipulative therapy), auricular point therapy, qi gong (various Chinese systems of physical 

and mental training for health, martial arts, and self-enlightenment), yoga and t’ai chi (an 

internal Chinese martial art practiced for both its defense training and its health benefits). 

The definition used for constipation, namely “TCM and/or conventional medicine criteria such 

as the Rome II criteria”, in this systematic review was rather vague. TCM interventions appear 

to be useful in managing constipation. Only 21 (eighteen were Chinese herbal medicine 

and three were acupuncture trials) of the 137 publications identified attained high quality 

scores. The authors concluded that significant positive results like the “total effective rate” 

and the “scores of the constipation” were found in 15 high-quality studies. Both definitions, 

total effective rate and scores of the constipation, were highly variable among the studies. 

There was heterogeneity in diagnostic procedures and interventions among the studies. 

Outcome indicators were also different. Hence, the results should be interpreted cautiously. 

Furthermore, it is not known if these results are applicable to the paediatric population 

with functional constipation. In chapter 4, we will discuss a systematic review concerning 

complementary treatments used for childhood constipation.
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Future drug therapies

Advancements in the understanding of the gastrointestinal enteric nervous system and 

epithelial function have led to the development of new classes of drugs for treatment of 

chronic constipation. These include substances that bind to serotonin receptors or are 

chloride channel activators. 

Tegaserod (5-hydroxytryptamine (5-HT) is a selective serotonin receptor agonist that acts at 

5-HT4 receptors in the gut wall.74 Serotonin is an interesting therapeutic target because it 

plays an important role in modulating motility, visceral perception, and intraluminal secretion 

in the gastrointestinal tract.74 Liem et al. showed in a retrospective study that tegaserod 

increased the defecation frequency and decreased faecal incontinence episodes in 44 

children using tegaserod for non-functional and functional gastro-intestinal diseases.75 Of 

these patients 42% fulfilled the criteria for functional constipation. Adverse events were 

observed in 32% of the children. Most of them were self-limiting diarrhea and abdominal 

pain. However, tegaserod has been withdrawn from the market in 2007 due to possible 

cardiovascular adverse events. A retrospective analysis of data from clinical studies showed 

a significant difference in cardiovascular ischemic events in adult patients taking tegaserod 

compared with adults taking placebo (incidence 0.11% in tegaserod group versus 0.01% in 

placebo group).76

Prucalopride is a 5-HT4 receptor agonist which enhances colonic motility.77,78  Four 

randomised, placebo controlled trial in 2274 adults with chronic constipation were performed 

in which they received in three trials 2 mg or 4 mg prucalopride or placebo, once daily, for 

12 weeks.79,80,81 One trial randomised patients to prucalopride (1, 2, or 4 mg once daily) 

or placebo for 4 weeks.82 Significantly more patients taking prucalopride 2 or 4 mg than 

placebo had three or more SBMs per week. Also the proportion of patients with an increase 

of ≥ 1 SBMs per week was significantly higher in patients taking prucalopride compared 

to placebo. Patients’ satisfaction with their bowel function and treatment and QOL were 

also significantly higher in the prucalopride group compared to placebo. The most frequent 

treatment-related adverse events were headache, abdominal pain and diarrhea. There were 

no significant cardiovascular effects of treatment. In children, no clinical trials have been 

performed yet.

Lubiprostone is an oral bicyclic fatty acid that activates selectively chloride channels in the 

apical membrane of the gastrointestinal epithelium, resulting in luminal chloride secretion 

and consequently resulting in water movement.83 Two randomised placebo controlled trial 

investigated the efficacy and safety of lubiprostone in 479 adults with chronic constipation 

for 4 weeks.84,85 In both trials, the lubiprostone-treated patients reported higher 

spontaneous bowel movements (SBMs) at all weeks compared with the placebo-treated 

patients. Also among lubiprostone-treated patients, significantly higher percentages were 
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seen having SBMs within 24 h of the first dose compared with placebo. Stool consistency, 

straining, and constipation severity, as well as patient-reported assessments of treatment 

effectiveness, were significantly improved with lubiprostone compared with placebo at all 

weeks. Gastrointestinal-related disorders were the most common adverse events in both 

treatment groups. In children, no clinical trials have been performed yet.

Linaclotide is a minimally absorbed peptide agonist of the guanylate cyclase-C receptor that 

stimulates intestinal fluid secretion and transit and reduces pain in animal models. Recently, 

a placebo-controlled study has been performed in 310 adults with chronic constipation.86 

Patients were randomly assigned to groups given 75, 150, 300, or 600 μg oral linaclotide 

or placebo once daily for 4 weeks. All doses of linaclotide improved the weekly rate of 

SBM compared with placebo; the increases in overall weekly number of SBMs from baseline 

were 2.6, 3.3, 3.6, and 4.3 for linaclotide doses of 75, 150, 300, and 600 μg, respectively, 

compared with 1.5 for placebo (P ≤ 0.05 for each pair-wise comparison of a linaclotide dose 

to placebo). Linaclotide significantly improved the weekly rate of SBMs, stool consistency, 

straining, abdominal discomfort, bloating, global assessments, and quality of life. The most 

common adverse event was diarrhea. In children, no clinical trials have been performed yet.

Surgery

Although most children will respond to some therapeutic measure, a small minority will 

continue to suffer from constipation which may dramatically affect their daily life. In these 

selected cases, intensive surgical procedures may be recommended like appendicostomy, 

cecostomy, colostomy, segmental or total colonic resection.87-89 

Appendicocecostomy for antegrade continence enemas (ACE)

In childhood and adolescence, faecal incontinence represents a psychologically devastating 

problem. Physical and emotional distress associated with daily rectal enemas is minimized by 

the introduction of a cecostomy tube for colonic cleansing with antegrade colonic enemas. 

Appendicocecostomy for antegrade continence enemas (ACE), described by Malone et 

al. has expanded the treatment options for constipation.90 ACE successfully treat both 

faecal incontinence and chronic constipation in children, with particular success in faecal 

incontinence. The commonest reasons for using ACE are spina bifida, anorectal anomalies, 

and Hirschsprung’s disease, with increasing use in chronic idiopathic constipation. It has 

been suggested that colonic dysmotility, as seen in slow transit constipation (STC) is less 

likely to respond to ACE. However, King et al. showed that ACEs were successful in 34 

(81%) of 42 children with STC, contradicting views that ACE are less effective in patients 

with colonic dysmotility.91 In King’s study, all children had a mean symptom duration of 

7.5 years before appendicostomy. Both quality of life and continence score significantly 

improved with ACE. Faecal incontinence episodes decreased in 32 of 42 children (11/32 

completely continent). Complications included granulation tissue (33/42), stomal infection 
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(18/42), and washout leakage (16/42). A total of 15 out of 42 children ceased using the 

appendicostomy (7/15 symptoms resolved). In addition, Wong et al. showed that “button” 

cecostomies in 69 paediatric patients with faecal incontinence secondary to spina bifida (n 

= 43), anorectal malformations (n =17), Hirschsprung’s disease (n = 3), trauma (n = 1), and 

also intractable functional constipation (n = 5) lead to a significant higher patient/parents 

satisfaction and also in a significant improvement of quality of life.92 Complications included 

tube dislodgement (n = 9), development of granulation tissue (n = 11), decubitus ulcer (n = 

5), and infection (n = 3). 

Anal dilation and internal anal sphincter partial myectomy

In children, anal dilation or internal anal sphincter partial myectomy under anesthesia have 

been done for constipation because of the perception that there is a degree of hypertrophy 

and increased activity of the internal anal sphincter as part of the pathophysiology of the 

idiopathic megarectum. It is believed that these procedures reduce the anal sphincter tone 

and allow pain-free defecation.93 

Anal dilation

There is only one randomised trial concerning anal dilatation in children with constipation. This 

RCT, which compared anal dilatation versus no dilatation, has been performed in 68 children 

who failed to respond to medical treatment for functional constipation..94 A drawback of 

this study was that no information was provided with respect to individual outcomes (e.g., 

increased defecation or reduced faecal incontinence). Instead the investigator used their own 

scoring system to assess overall symptom severity. This system combined scores for difficulty 

and pain on passing stool, delay in defecation, faecal incontinence problem, intensity of 

laxative treatment and general health (parent rated: 0 = worst, 65 = best). The RCT found no 

significant difference between groups at 12 months in change in symptom severity scores. 

Disappointingly, no information was given on adverse effects as could be expected of this 

rather invasive therapy. To date, there is no evidence for the use of anal dilatation in children 

with constipation. It is an invasive treatment and should therefore not be used. 

Myectomy of internal anal sphincter (IAS)

Sphincterotomy and sphincter myectomy involves division or excision of the upper half of 

IAS, respectively. These procedures have only been performed  in children to treat idiopathic 

constipation where anal dilation has been unsuccessful.93 However, RCTs are lacking. In 

a retrospective review of 61 children, forceful anal dilation and anorectal myectomy were 

reported for the treatment of intractable constipation.93,95 This study showed that 14 of 16 

(87.5%) children who underwent anorectal myectomy benefited from the procedure with no 

reports of faecal incontinence when followed up for at least 6 months postoperatively. Of 33 

children who had anal dilation the symptoms improved in 22 (67%) and 5 patients required 

further myectomy with good results. The improvement of symptoms were attributed to 
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shortening and widening of the functional anal canal after anal stretch and myectomy which 

allowed the faecal bolus to reach the sensory sampling area and be expelled easily. However, 

the detrimental effects of any procedure that weakens the sphincters may not become 

apparent for many years. Therefore every effort should be made to avoid these procedures.

Colorectal resection

Colorectal resections should be reserved for the most extreme cases who have failed to 

respond to the care provided by an experienced interdisciplinary team involved in the 

management of idiopathic constipation in childhood. Surgery, rarely required, takes the form 

of colonic resection but only for patients with a demonstrated ability to have voluntary bowel 

movements, although with enormous laxative requirements. Removal of the rectosigmoid in 

this situation can reduce or eliminate the need for laxatives. Most reported complication is a 

pelvic hematoma.96

Neuromodulation

- Transcutaneous electrical stimulation 

Interferential therapy (IFT) is a form of transcutaneous electrical stimulation where 4 

surface electrodes are applied (2 abdominal, just below the costal margin; 2 paraspinal, 

over muscles between T9 and L2) that produce 2 sinusoidal currents that cross within the 

body. This treatment is non-invasive and painless. Its proposed mechanism of action is 

via neuromodulation. A RCT showed that transcutaneous electrical stimulation (TES) was 

effective in improving colonic activity, faecal incontinence, and quality of life in children 

with slow transit constipation (STC) and who had also chronic constipation according the 

Rome II criteria.97,98 In this RCT, 33 children were randomised to receive either 12 real or 

placebo IFT sessions for a 4-week period. After a 2-month break, they all received 12 real 

IFT sessions-again for a 4-week period. Colonic transit, using nuclear transit studies was 

significantly faster in children given real treatment when compared to their pre-treatment 

NTS at 24 (mean CG, 2.39 vs 3.04; P ≤ 0.0001), 30 (mean CG, 2.79 vs 3.47; P =0 .0039), and 

48 (mean GC, 3.34 vs 4.32; P = 0.0001) hours. In contrast, no significant change in colonic 

transit was found in those children receiving placebo. Furthermore, the child-perceived 

quality of life was significantly improved after real IFT compared with baseline but not after 

placebo IFT. 97,98 No adverse events were reported. A pilot study investigated the efficacy 

and safety of transcutaneous electrical stimulation (TES) (3 sessions/wk) over the abdomen 

at home.99 In 11 patients with slow-transit constipation a portable machine was applied 1 

hour daily at home. All children completed more than 1 month of treatment after baseline 

recording. Defecation increased in 9 of 11 children, and faecal incontinence decreased in 4 of 

11 children. There was a significant increase in total episodes of defecation per week (mean 

± SD, 2.5 ± 2.1 vs 6.7 ± 4.4; P =0 .008) and a nonsignificant decrease in faecal incontinence 

(3.8 ± 1.6 vs 1.1 ± 0.5 episodes/wk, P = 0.1). No adverse events occurred.
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- Sacral nerve stimulation

Another emerging treatment option is sacral nerve stimulation (SNS). Although similar to 

IFT, in that its proposed mechanism of action is via neuromodulation, SNS requires the 

implantation of a pulse generator and electrodes. Briefly, percutaneous transforaminal 

access to the third sacral spinal nerve (S3) is achieved, and once an appropriate neurological 

response is elicited a quadripolar tined lead is implanted. A tunneled subcutaneous extender 

connects the lead to an external neurostimulator device for programming to begin with the 

stimulation. If there is a good response, a second procedure will be performed in which 

the implanted pulse generator is placed in the upper lateral gluteal region.100 Sacral nerve 

stimulation has been used with a reported success rate varying between 47 and 90% in 

adults with either constipation or faecal incontinence.101,102 Although these results are 

promising, SNS electrode placement requires general anesthesia, and as yet, its use has not 

been investigated in children.

Follow-up

Despite an often long-lasting medical and behavioural thearapy only 50% of all children 

followed for 6 to 12 months are found to recover and were successfully taken off laxatives.46 
Another study even showed that 25% of patients who developed constipation before the age 

of 5 years continued to have severe complaints of constipation, infrequent painful defecation 

and faecal incontinence, beyond puberty.103 Furthermore, in 50% of the patients using 

laxative therapy, adverse side-effects were registered such as: abdominal pain, bloating, 

flatulence, diarrhea, nausea and bad taste.41 No data exist concerning possible long-term 

adverse effects of the different existing laxatives such as electrolyte disturbances, mucosal 

damage and habituation. Based on these data, developing new treatment strategies are of 

great importance for this specific chronic disorder.

Implementation

Without active implementation, an evidence-based guideline will not result in changing 

behaviour and consequently not in improvement of quality of care.17 Therefore, active 

implementation is of great importance. Several systematic reviews have shown that there 

is no ‘magic bullet’ for implementation success.104-105 Implementation strategies can be 

categorized into three groups showing consistent, variable, or little or no effectiveness. Those 

interventions that consistently have shown effectiveness include interactive educational 

meetings, educational outreach visits, reminders, and multifaceted interventions. Interventions 

with variable effectiveness include audit and feedback, use of local opinion leaders, local 

consensus processes, and patient-mediated interventions. Interventions with little or no 

effect are didactic educational meetings and educational materials.17,104,105 To date, there 

is little experience with the implementation of paediatric evidence-based guidelines and the 

specific strategies featuring success are not well known. However, active implementation is 
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time consuming and costly. We have received a grant for developing a guideline concerning 

constipation but not yet for active implementation of this guideline. For this reason, we 

will discuss in this thesis the implementation of another paediatric guideline and will give 

recommendations for future implementation of guidelines. In 2000, a Dutch multidisciplinary 

national committee developed an evidence-based guideline on the first-choice fluid for 

resuscitation of hypovolemic shock due to dehydration, sepsis, trauma, and hemorrhage in 

critically ill neonates and children up to 18 years. In 2004, it was updated. The guideline 

recommends normal saline as the first-choice treatment for all forms of hypovolemic 

shock.106 In 2004, after receiving a grant, we started an implementation project with two 

objectives. Our first goal was to successfully implement the guideline’s recommendations. 

Our second aim was to learn some important lessons for the implementation of future 

paediatric guidelines like constipation.
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Outline of the thesis 

Clinical practice guidelines can facilitate translation of new research findings into clinical 

practice and are seen as powerful tools to achieve effective care, reduce variability in daily 

practice, and may reduce costs. In 2000, the Dutch Paediatric Association (NVK) started 

with the development of paediatric guidelines. In 2007 the department of paediatric 

gastroenterology and nutrition of the Emma’s Children’s Hospital / AMC together with 

the department of general practice, Erasmus MC University Medical Centre were asked to 

develop a national guideline concerning constipation in children, which was at that time still 

lacking. 

Chronic constipation in childhood has an estimated prevalence of 3% in the Western 

world. This debilitating condition is characterized by infrequent painful defecation, faecal 

incontinence, and abdominal pain. It causes distress to the child and family and can result in 

severe emotional disturbances, and family discord. In general, a thorough medical history and 

complete physical examination including a rectal digital examination, are usually sufficient 

to confirm the diagnosis of functional constipation. Treatment of functional constipation 

is mainly based on clinical experience and consists of a combination of education, toilet 

training and oral laxatives. However, many differences exist between all involved health care 

professionals with respect to diagnostic and therapeutic options. 

As part of this thesis, between 2008 and 2009 a national guideline has been developed 

concerning paediatric constipation. During this process, we performed a study in an attempt 

to get more insight into the pathophysiology of constipation. Approximately 95% of children 

with constipation are suffering from functional constipation. In a minority of patients an 

organic cause can be found of which Hirschsprung’s disease (HD) is the most common 

gastrointestinal disorder. To discriminate between functional (constipation) and organic 

disease (HD) histological aspects of colonic mucosa and submucosa are often examined. 

Hirschsprung’s disease (HD) is a congenital disorder characterized by the absence of ganglion 

cells in the large bowel, leading to functional obstruction and colonic dilatation proximal 

to the affected segment. It is unknown if also other histological differences exist, besides 

the lack of ganglion cells, of the different rectal mucosal layers between children with 

therapy-resistant functional constipation and children with HD. In chapter 1 we report a 

study in which we evaluate the thickness and organization of the rectal mucosal muscle in 

patients with functional constipation and Hirschsprung’s disease (HD). In order to develop 

an evidence-based guideline, we have performed different systematic reviews concerning 

diagnostics and treatment which will be discussed in chapter 2,3,4,5 and 6. In chapter 2 we 

systematically evaluated the value of an abdominal X-ray, of the colonic transit time, using 

radio-opaque markers and also the value of a rectal ultrasound. 
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The corner stone of the treatment of childhood constipation consists mainly of education, 

demystification and toilet training in combination with oral and sometimes rectal laxatives. 

However, these treatment strategies are rather experience based than evidence-based. In, 

chapter 3, we evaluate and rate the available evidence with respect to the effect of dietary 

measures and laxatives in childhood constipation. Despite the use of intensive behaviour 

and laxative treatment approximately 50% of patients are difficult to treat. Consequently, 

non-pharmacological treatments, such as fibre, fluid, physical movement, pre-and 

probiotics, behavioural therapy, multidisciplinary treatment and alternative medicines 

(including acupuncture, homeopathy, mind-body therapy, musculoskeletal manipulations like 

osteopathic and chiropractic manipulations and spiritual therapies like yoga) are widely used. 

To evaluate the scientific strengths of these often unknown treatments we report in chapter 

4 the quantity and quality of all current evidence for the effect of the non-pharmacological 

treatments used for childhood constipation. Chapter 5 describes a fourth systematic review, 

in which we also include data regarding the effectiveness and safety of anal dilatation, 

behavioural treatments (such as biofeedback) and surgical disimpaction. Patients in placebo 

arms of randomised controlled trials in a variety of disorders often experience considerable 

clinical improvement. In up to 30-60% of paediatric and adult patients with IBS subjective 

and objective improvement has been reported. Surprisingly, there is a paucity of large patient 

samples, placebo-controlled studies of high quality reporting the efficacy of laxative agents 

in paediatric and adult patients with constipation. In Chapter 6 we present a fifth systematic 

review concerning the effect of placebo in children with functional gastrointestinal disease 

including functional constipation and irritable bowel syndrome. 

Probiotics are currently gaining worldwide popularity for their presumed health-promoting 

effects. Probiotics are defined as live micro-organisms which when administered in adequate 

amounts confer a health benefit on the host. However, there is a lack of trials investigating 

the efficacy and safety of different probiotic strains in paediatric constipated patients. To 

date, two randomised, placebo-controlled trials with the fermented dairy product containing 

Bifidobacterium lactis DN-173 010 have been performed in adults: one in patients with IBS 

and constipation, and one in constipated women with a defecation frequency <3 times/

week. Both trials showed a significant increase in stool frequency in the probiotic group 

compared to the control group in subjects presenting less than 3 stools per week. No adverse 

events were reported. Based on these results in adults, we performed a randomised, double-

blind, controlled multicentre trial. Chapter 7 reports the effect of this specific probiotic 

strain “Bifidobacterium lactis strain DN-173 010” in constipated children. Furthermore, a 

significant increase in defecation frequency was reported in constipated adults after the 

ingestion of a yoghurt containing Bifidobacterium breve, Bifidobacterium bifidum and 

Lactobacillus acidophilus). In chapter 8 we describe the results of a small pilot study using 

the Bifidobacterium breve in children with constipation. 
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The systematic reviews described in this thesis were performed during the process of the 

Dutch guideline development of the guideline “Constipation in children from 0-18 years”. 

Unfortunately, it is well known that many guidelines are not used in daily practice unless 

they are actively implemented. Implementation of guidelines is a great challenge because 

evidence about the most effective and efficient guideline implementation strategies in 

various different circumstances is still lacking. Furthermore, valid measurement of changes 

in practice due to successful implementation of clinical practice guidelines is complicated by 

the action of different implementation strategies at the same time. Chapter 9 describes the 

methodology used for implementation of another previous developed paediatric national 

evidence-based guideline and the success factors according to specific indicators. More 

importantly, general recommendations for future guideline implementation projects are 

given in this chapter.
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chapter 1

Abstract

Background 

Difference in rectal muscularis mucosae (RMM) morphology in children with functional 

constipation (FC), Hirschsprung’s disease (HD) and controls is not described. 

Aim

To evaluate RMM characteristics in FC, HD and controls, and to assess correlation between 

RMM thickness and duration of constipation symptoms. 

Methods 

Rectal suction biopsies from children with intractable FC were evaluated for HD. 

Endoscopically obtained tissue without evidence for pathology was control tissue. An 

experienced pathologist reviewed biopsies assessing RMM hypertrophy (thickness >80μm) 

and/or disorganisation (RMM extension in between the crypts). Two observers, measured 

exact RMM thickness.

Results

Fifty-six biopsy specimens were eligible, of which 50 analysed. RMM hypertrophy was 

found in 13/28 FC and 4/22 HD (p=0.024) patients and disorganisation in 12/28 and 2/22 

(p=0.01), respectively. Mean RMM thickness was 117±61μm and 70±44μm in FC and HD, 

respectively (p=0.001). Controls (n=10) had smaller RMM thickness (51±17μm) compared to 

FC (117±61μm; p=0.003) but similar to HD (p=0.20). RMM thickness and symptom duration 

were correlated in FC (r=0.50; p=0.02).

Conclusion

Children with FC have hypertrophied and disorganised RMM compared to HD and controls. 

In FC RMM thickness was correlated between RMM thickness and duration of constipation 

symptoms. These findings suggest that RMM changes are secondary consequences of 

constipation.  

46

proefschrift Tabbers.indb   46 16-12-2010   16:34:23



Chapter

1
Introduction

Constipation is common during childhood with a median prevalence of 8.9% in the western 

world and is characterised by infrequent painful defecation in combination with involuntary 

faecal incontinence.1 Organic causes of constipation are only found in 5-10% of cases.2 

Withholding behaviour is suggested to be the major cause of functional constipation in 

children.3 

Defecation is a complex interplay between the autonomic and somatic nervous system and 

the group of muscles controlling the anal sphincters and the pelvic floor muscles. Consequent 

faecal stasis might result in higher intraluminal pressure and may cause histological changes 

in rectal colonic musculature. Moreover, it is suggested that changes in muscularis mucosae 

such as hypertrophy can be expected in gastrointestinal disease.4 For example, the rectal 

muscularis mucosae (RMM) in solitary rectal ulcer syndrome in adults, is characterized by 

hypertrophy and disorganisation.5, 6 In this condition, ischemia, atherosclerosis as well as 

colonic stasis are suspected factors in the pathogenesis.7 

While paediatric patients with intractable constipation are still considered to suffer from a 

disease of functional nature, recent studies showed structural abnormalities of the colonic 

enteric nervous system (ENS) in those patients. These include, morphological changes or 

reduced numbers of ganglia cells and/or glial cells 8-11, abnormal nerve fibre density in the 

circular muscle layer 12 and a reduced or abnormal number of interstitial cells of Cajal 8, 9, 13-15 

have been observed. In addition, colonic smooth muscle defects of patients with slow transit 

constipation have been reported.16, 17 These structural changes may play a crucial role in 

the pathophysiology of colorectal motility disorders such as constipation. But consequential 

histological changes as a result of constipation symptoms have yet to be evaluated in children. 

Therefore we hypothesized that paediatric patients with constipation have different rectal 

mucosal musculature and that these changes are associated with duration of constipation 

symptoms. 

Methods

Specimens

Rectal suction biopsy specimens

Sixty-five rectal suction biopsy specimens, taken between November 2000 and June 

2008, were retrospectively evaluated from patients (aged 0-18 years) presenting to 

the department of paediatric gastroenterology or paediatric surgery with intractable 

constipation to diagnose or to exclude Hirschsprung’s disease (HD). For HD diagnostics, 

rectal suction biopsies between 2 and 4 cm from the dentate line were taken and directly 

snap frozen. Slides from the frozen biopsies were stained by hematoxylin-eosin and assayed 

Muscularis mucosae of the rectum
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for acethylcholinesterase activity. The latter was determined as previously described by 

Karnovsky and Roots. 18 Nonspecific acethylcholinesterase was inhibited by 2.5x 106 mol/L 

tetra-isopropylpyrophosphoramide (ISO-OMPA).19 Rectal suction biopsies were considered 

positive for HD when acethylcholinesterase activity was elevated in combination with absence 

of ganglion cells. If ganglion cells were present, HD was excluded. Patients excluded for HD 

were diagnosed with functional constipation (FC).

Resection specimens & endoscopically obtained control tissue

In HD patients with poor quality rectal suction biopsies, resection specimens obtained by 

the paediatric surgeon were used for RMM thickness evaluation. In patients suspected 

for inflammatory bowel disease colonoscopy was performed. When no macro- and/or 

microscopical evidence were found for colonic pathology, obtained rectal tissue was analysed 

as control samples (n=10). 

The resection and endoscopic specimens were fixed in 4% formaldehyde buffered with 

phosphate-buffered saline (PBS), dehydrated, and embedded in paraffin. Tissue sections 

were made at 5 μm, stretched and dried at 57°C overnight. The sections were rehydrated in 

an alcohol series, endogenous peroxidase activity was blocked by 1% H2O2 in methanol for 

1 hour. 

Protocol

Semi-quantitative evaluation

An experienced pathologist, blinded for the patient’s diagnosis, first screened the biopsy 

specimens for muscle thickness measurement suitability. Rectal suction biopsies were 

considered suitable for measurement when the entire thickness of the RMM was visible. 

Biopsies were discarded when the limits of the muscularis mucosae were not clear due to 

absence of the border of the submucosa. 

Furthermore, semi-quantitative evaluation of the RMM was performed by the pathologist. We 

defined RMM hypertrophy when its thickness exceeded 80 μm. The pathologist determined 

RMM thickness with a light microscope (Olympus U-SD03) equipped with a x20 objective. 

Muscle architecture was also evaluated and disorganisation of the RMM was defined by the 

pathologist as extension of the RMM in between the crypts. 

Quantitative evaluation

After the first screening of the biopsies, two medical doctors (NB and MMT), blinded for 

the patient’s diagnosis, measured independently of each other the exact thickness (in μm) 

of the RMM of all suitable specimens (20x magnification; Leica DM 5000B). These observers 

measured the maximal and minimal muscle thickness of each specimen while taking 

photographs (Leica Microsystems). The mean of the maximal and minimal measurements of 

both observers was used for analysis. 
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Statistical analysis

Statistical analysis of the data was conducted using the statistical software package SPSS 

(version 14.0; Inc, Chicago, IL). Baseline characteristics of the group were analysed in 

a descriptive way. Differences in evaluation of muscle hypertrophy and organisation, as 

described by the pathologist (yes/no), between FC, HD and control patients were analyzed 

by Fisher’s exact χ2 statistics. Agreement between the two observers was determined 

using the Pearson correlation test. Difference in exact muscle thickness between FC, HD 

and control patients was calculated using the student t-test. Correlation between muscle 

thickness (μm) and duration of symptoms (months) or age (months) was calculated using the 

Pearson correlation test. A p-value <0.05 was considered significant.

Results

Baseline

Fifty six rectal suction biopsy specimens were included (fig. 1). Six specimens were excluded 

by the pathologist because of poor quality, these included five rectal suction biopsies from the 

FC group and one from the HD group. Children with FC (n=28) and HD (n=22) had a median 

age (range) of 8.0 (0.2-288) months and 5.4 (0.2-22.0) months (p=0.003), respectively. 

Control patients (n= 10) had a median age of 12.4 (7.2-18.2) years. Mean duration of 

constipation symptoms was 33.1±54.0 months and 6.5±9.2 months in respectively FC and 

HD patients, respectively. 

Hypertrophy and disorganisation of the RMM

Rectal muscularis mucosae was significantly thicker in FC patients compared to HD patients 

and controls as shown in table 1 and illustrated in figure 2. When resection specimens were 

excluded from analysis, difference in hypertrophy of the RMM remained statistically significant 

between HD and FC patients (p=0.004). Both hypertrophy as well as disorganisation of the 

RMM was found in 9 and 2 patients of FC and HD patients, respectively. In three FC patients 

RMM disorganisation was found without hypertrophy.

A total of 10 patients from the HD group compared to 18 FC patients had no hypertrophy 

and nor RMM disorganisation in the same biopsy specimen (p=0.002). 

Mean muscle thickness and correlation with symptom duration

The muscle thickness measurements, as shown in table 2, were well correlated (r=0.90; 

p<0.001) between the two observers. In FC patients significant correlation between muscle 

thickness and duration of constipation symptoms was found (r=0.5; p=0.01). In HD patients, 

this correlation was not found (r=-0.1; p=0.66).

Muscularis mucosae of the rectum
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Figure 1

Table 1 

FC
n=28 

HD
n=22

Controls
n=10

p-value
FC vs. HD

p-value
FC vs. controls

p-value
HD vs. controls

Hypertrophy 13 (46%) 4 (18%) 0 0.02 - -

Disorganisation 12 (43%) 2 (9%) 0 0.01 - -

Mean RMM 
thickness (±SD)

117.2±60.7 70.0±43.7 51.2±17.1 0.001 0.003 0.20

Table 2

Observer I Observer II Mean both observers

FC HD Control FC HD Control FC HD Control

Min. thickness 102±58 55±33 39±21 107±62 56±40 41±24 117±61 70±43 51±17

Max. thickness 129±57 86±54 64±21 130±70 82±55 58±26

Mean thickness 
(min+max/2)

116±57 71±43 51±19 119±66 69±47 49±25
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Figure 2  Photographs of rectal 
muscularis mucosae of (a.) a child 
with functional constipation, (b.)  a 
child with Hirschsprung’s disease, 
and (c.) a control patient

Muscularis mucosae of the rectum
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Mean muscle thickness and correlation with age

No correlation between age and RMM thickness was found in FC patients (r=0.3; p=0.18), 

HD patients (r=0.06; p=0.80), or controls (r=0.27; p=0.45).

Discussion

This study demonstrated that rectal muscularis mucosae (RMM) is hypertrophied in and 

disorganised in 43-46% of children with functional constipation. Furthermore, a clear 

correlation was found between muscle thickness and duration of functional constipation 

symptoms.

In the gut propulsive forces are generated mainly by the muscularis propria but also by the 

muscularis mucosae. 4 As a result of faecal impaction, present in 30-75% of children with 

functional constipation, the RMM may undergo constant elevated intraluminal pressure. 20 This 

chronic rectal faecal stasis requires more contraction of the colonic wall muscles. Consequently, 

the muscles remain presumably contracted with consequential hypertrophy of the RMM. 

Another explanation is that due to expulsion of large amounts of stools, often reported in 

constipated children, higher muscle force is necessary to facilitate defecation (Laplace’s law). 21 

The effect of chronic constipation on RMM morphology was further emphasized as we 

demonstrated that longer symptom duration was correlated with thicker RMM. Other factors 

might also contribute to RMM hypertrophy such as chronic inflammation as described in 

Crohn’s disease. 22, 23 Interestingly, inflammation of the mucosa including infiltration with 

eosinophils is described in constipated children with cow’s milk allergy or (food) intolerance. 
24-26 The latter results suggest that cow’s milk allergy or intolerance should be considered as 

a cause of chronic constipation. 

In patients with HD no correlation between RMM thickness and symptom duration was found 

despite constipation symptoms. This might be explained by differences in pathophysiology. 

Due to absence of ganglion cells in the distal colon (the rectum), faeces do not reach the 

level at which biopsies are taken. Faeces remain impacted above the biopsied level and 

therefore no changes are found in histological characteristics of the RMM. The latter further 

emphasizes that the histological changes found in FC children such as hypertrophy and 

disorganisation, might well be the consequence of faecal impaction. 

Hirschsprung’s disease is a developmental disorder of the enteric nervous system characterized 

by the absence of ganglion cells along a variable portion of the distal intestine. This results in a 

functional obstruction caused by dysmotility of the diseased segment. 27, 28 Delayed passage 

of meconium is the cardinal symptom in neonates with HD which is in contrast with healthy 
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term born neonates. 28, 29 Approximately 80-90% of all HD cases present with symptoms of 

constipation, abdominal distension and vomiting during the neonatal period. 30 In accordance 

with earlier studies, in 80% of the children in this study, HD was diagnosed before the age of 

6 months.30 In contrast, children with functional constipation usually present with symptoms 

at the time of toilet training. 31-33 Consequently, children with HD in this study were younger 

compared to the children with functional constipation. Therefore, we evaluated correlation 

between age and RMM thickness. No correlation however was found between age and 

RMM thickness in any group, indicating that the correlation between constipation symptom 

duration and RMM thickness was not due to age. 

Interestingly, the histochemical characteristics might be helpful additional tools to distinguish 

functional constipation from HD in inconclusive rectal suction biopsies. The latter problem 

is found when rectal suction biopsies contain too superficial specimen and do not contain 

muscularis mucosae.34, 35 Rectal suction biopsies are frequently repeated due to inconclusive 

findings which may increase the risk of complications. 30 Some clinicians even choose for full 

thickness biopsies, if rectal suction biopsies are inconclusive. Therefore, more histological 

characteristics such as disorganisation and hypertrophy of the rectal muscularis mucosae 

might help prevent repeated testing.

In solitary rectal ulcer syndrome in children, RMM can be hypertrophied and disorganised 

as well.6 Disorganisation of the RMM in the latter syndrome includes distorsion of the crypt 

architecture as one of the features which we did not find in our group of patients. This 

could be explained by the more severe presentation of patients with solitary ulcus syndrome 

compared to our constipated patients. Although the syndrome is believed to be associated 

with a disorder of evacuation, the pathophysiology remains uncertain.6, 36, 37

This study had also shortcomings. Resection specimens of patients with HD are processed 

differently as they are embedded in paraffin which may shrink the tissue. Consequently the 

RMM measured from paraffin embedded tissue may appear thinner. In contrast, the rectal 

suction specimens are snap frozen at -80°C, a process which may swell the tissue. This implies 

that frozen tissue may appear more distended compared to the tissue embedded in paraffin. 

This could be a confounder in our study. However, when we analysed the rectal suction 

biopsies only, by excluding resection specimens, difference in muscle thickness remained 

between the constipated and HD patients. Another shortcoming was the retrospective 

character of our study which made evaluation between symptoms of constipation, such as 

faecal impaction and RMM thickness difficult to assess.

In conclusion, in this study we demonstrated that rectal muscularis mucosae is hypertrophied 

and disorganised in patients with functional constipation. In addition, we found a correlation 

between muscle thickness and symptom duration of functional constipation. Further 

prospective studies are needed to confirm our findings and the effect of constipation on 

Muscularis mucosae of the rectum
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the rectal muscularis mucosae. Interestingly, these findings contribute to more insight 

into the pathophysiology of functional constipation and might also be useful additional 

diagnostic criteria for pathologists distinguishing constipation from Hirschsprung’s disease in 

inconclusive rectal suction biopsies.
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Abstract 

Introduction
There is debate which aspects of history and physical examination are most important in discriminat-
ing between constipation and no constipation. In case of doubt physicians would like to perform an 
additional test that can help to establish a firm diagnosis of constipation. Frequently used additional 
tests in diagnosing childhood constipation are an abdominal radiography, colonic transit time (CTT) 
and abdominal ultrasonography. 

Objective 
To perform a systematic literature review evaluating the additional diagnostic value of abdominal 
radiography, colonic transit time (CTT) and abdominal ultrasonography in the diagnosis of idiopathic 
constipation in children. 

Methods
We systematically searched 2 major electronic databases and reference lists of existing reviews. Eligi-
ble studies were those assessing diagnostic accuracy of abdominal radiography, colonic transit time 
(CTT) or abdominal ultrasonography in children with idiopathic constipation. Data collection had to 
include a verification of the diagnosis (reference standard). One reviewer rated the methodological 
quality of the included studies using the QUADAS checklist.

Results
The search identified 767 papers of which 10 diagnostic accuracy studies were included in the 
final analysis. One systematic review summarized the available diagnostic accuracy studies (n=6) 
on abdominal radiography up to 2004. The additional 9 studies evaluated diagnostic accuracy of 
abdominal radiography (n=2), CTT (n=3) and ultrasonography (n=4). We refrained from pooling 
because of the substantial differences between studies. All studies except one used a case-control 
study design which will lead to overestimation of test accuracy. Furthermore, none of the studies 
interpreted the results of the abdominal radiography, ultrasound or CTT without knowledge of the 
clinical diagnosis constipation. The sensitivity of abdominal radiography, as studied in 6 studies, 
ranged from 80% (95% CI 65-90) to 60% (95% CI 46-72) and its specificity from 99% (95% CI 
95-100) to 43% ( 95% 18-71). Only one study presented sensitivity and specificity of CTT (71% (95% 
CI 57-83) and (95% (95% CI 82-99), respectively). Two studies presented sensitivity and specificity 
of ultrasonography. Sensitivity differed significantly between the studies 56% (95% CI 35 – 75) and 
100% (95% CI 85-100)). Specificity was 96% (95% CI 77-99) and 89% (95% CI 67-98) respectively. 

Conclusion 
We found insufficient evidence for a diagnostic association between clinical symptoms of consti-
pation and faecal loading on abdominal radiographs, colonic transit time and rectal diameter on 
ultrasonography in children. Further well-powered studies of good methodological quality are need-
ed to find the best diagnostic strategy in children suspected of having constipation.
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Introduction

Idiopathic constipation is a common problem in children. It is often seen as a minor problem 

which will either spontaneously resolve or respond to advice on fluid intake and diet. This 

attitude ignores the impact on wellbeing of the child and family life. In children, constipation 

and faecal incontinence can lead to social withdrawal, low-self-esteem and even depression. 

Early diagnosis and treatment may prevent a chronic course with continuation of infrequent 

painful defecation, psychosocial problems and the need for long-lasting laxative therapy.(1)  

History taking and physical examination constitute the most important steps in the diagnosis 

of idiopathic constipation. However there is debate which aspects of history and physical 

examination are most important in discriminating between constipation and no constipation. 

The current best ‘gold standard’ are the ROME III criteria, based on the presence of two or 

more of a number of welldefined clinical symptoms. However, a diagnosis might be doubtful 

in case not enough key symptoms of constipation are present or when a rectal examination 

is not feasible. In such cases one would like to have access to an additional test that can help 

to establish a firm diagnosis of constipation. Several relatively safe and easily to perform tests 

are used in daily practice to distinguish between constipation or no constipation. 

Under the assumption that faecal retention is one of the main features of constipation, 

Barr et al (2) introduced a score to appraise faecal retention on a single radiograph of the 

abdomen. Since then different scoring systems have been developed to assess faecal loading 

on an abdominal radiograph [29,30]. Based on the same assumption, assessment of stool 

retention and size of rectum and colon are measured using abdominal ultrasonography.

One of the underlying mechanisms of idiopathic constipation is thought to be a disturbance 

of intestinal motility. Consequently, colonic transit time is assumed to be decreased in children 

with idiopathic constipation in comparison to healthy children. Based on this assumption 

transit time is measured using radiopaque markers and abdominal radiography.

We carried out a systematic literature review to evaluate the diagnostic value of abdominal 

radiography, colonic transit time (CTT) and abdominal ultrasonography in the diagnosis of 

idiopathic constipation in children. 

Methods 

Eligible studies were those that assessed the diagnostic accuracy of abdominal radiography, 

colonic transit time (CTT) or abdominal ultrasonography in children aged 0 to 18 years, with 

idiopathic constipation suspected on clinical grounds and as defined by the authors. Data 

collection had to include a (well defined) verification of the diagnosis (reference standard).

Accuracy of diagnostic testing for functional constipation in children
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Identification of studies

A clinical librarian searched for diagnostic studies published in the Medline and Embase 

databases from inception to January 2010. Keywords used were: “constipation”, 

“obstipation”,”faecal incontinence”, “coprostasis”, “encopresis”, and “soiling”.  These words 

were combined with keywords referring to the different types of diagnostic tests that were 

investigated in the present review. For further relevant studies we searched the reference lists 

of review articles and the included studies. In case a systematic review was found additional 

searches started from the date the systematic review stopped searching. We applied no 

language restrictions. The full search strategy is available from the authors.

Study selection and data extraction

The selection was carried out independently by two reviewers (MYB and MK) on the basis 

of title and abstract. Specific criteria were used: 1) the study population consisted of children 

aged 0–18 years or if adults were also included, they had to report separately on children; 2) 

constipation had to be defined 3) one of the aims of the study was to evaluate the diagnostic 

value of abdominal radiography, ultrasonography or colonic transit time for functional 

constipation. All potentially relevant studies, as well as the studies for which the abstracts 

did not provide sufficient information for inclusion or exclusion, were retrieved as full papers. 

Systematic reviews using the QUADAS (Quality Assessment of studies of Diagnostic Accuracy 

included in Systematic reviews)(3) for quality assessment and individual studies were eligible. 

Excluded were papers concerning children with organic causes of constipation and children 

with exclusively functional non-retentive faecal incontinence. Two reviewers (MYB and 

MK) independently assessed eligible studies for inclusion. Disagreement was resolved by 

discussion. The following characteristics were extracted from each selected study: age range, 

in- and exclusion criteria, prevalence of constipation in the study population, description of 

the index test used, description of reference test, data for construction of a two by two 

table.

Assessment of methodological quality

Study quality of the individual studies was assessed using the QUADAS checklist (3). From 

the QUADAS checklist we choose six of the best differentiating items (Table 1). Each item 

is scored as “yes”, “no”, or “unclear”. We did not calculate summary scores because their 

interpretation is potentially misleading. One reviewer assessed methodological quality (MYB).

Analysis

Wherever possible we calculated sensitivities and specificities with a 95% confidence interval 

(CI) for each study. In case of clinical heterogeneity (patient population and/or definition of 

reference and index test are not considered to be sufficiently similar), the results were not 

pooled.
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Results

The search identified 767 papers of which 23 papers were retrieved for full text review. Of 

these, 14 studies were excluded as they were no diagnostic accuracy studies (4,5: CTT; 6-11: 

X-ray), did not include children (12: ultrasound), did not use a control group (13: CTT): did not 

give a definition of constipation (14: ultrasound; 15: X-ray) or did include children with severe 

co morbidity (16: CTT). One systematic review did not use QUADAS for quality assessment 

(17: CTT). (Figure 1)

Of the 10 diagnostic accuracy studies included in the final analysis, 1 systematic review 

summarized the available diagnostic accuracy studies (n=6) on abdominal radiography up 

to April 2004(18). The additional 9 studies evaluated diagnostic accuracy of abdominal 

radiography (n=2)(19,20); CTT (n=3)(20-22) and ultrasonography (n=4)(23-26). Study 

characteristics of 6 studies reporting data on sensitivity and specificity of radiography are 

presented in Table 2a and  study characteristics of studies on CTT and ultrasonography are 

presented in table 2b.

Table 1: Summary of methodological quality of included studies on basis of six items from QUADAS 
checklist for each study

Quadas items Abdominal 
radiography

Ultrasonography Colonic Transit 
Time

Çayan 
2001

De Lorijn 
2006

Klijn 
1986 

Joensson 
1997

Singh 
2005

Bijos 
2007

Zaslavsky 
1998

Gutiérrez 
2002

Was the spectrum of patients 
representative of the patients who 
will receive the test in practice?

yes No no no no Yes No no

Is the reference standard likely 
to correctly classify the target 
condition?

yes Yes yes yes yes Yes Yes unclear

Was the execution of the index 
test described in sufficient detail 
to permit replication of the test?

yes Yes yes yes no No Yes yes

Were the index test results 
interpreted without knowledge 
of the results of the reference 
standard?

unclear No no no no No No no

Were the reference standard 
results interpreted without
knowledge of the results of the 
index test?

unclear Yes yes yes yes Yes Yes yes

Were withdrawals from the study 
explained? no No yes yes no No No yes

Accuracy of diagnostic testing for functional constipation in children
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Systematic review

In a robust systematic review 6 studies on the diagnostic value of abdominal radiography 

were included. The included studies were heterogeneous for study design,  for the definition 

of constipation, and the methods used to evaluate the abdominal radiography. In only 4 

studies sensitivity and specificity could be calculated (2, 27-29). (Table 3)

Methodological quality

Patients representative of those to receive the test in practice

Only two (19,26) out of the 9 additionally included studies, selected consecutive children 

with gastrointestinal symptoms related to constipation. All other studies selected cases and 

controls. In the controls constipation was excluded. (Table 1).

Papers identified through searches of Medline and Embase (n=767)

Full text papers (n=23)

Included papers (n=10)

Excluded on basis of title and abstract (n= 379)

No diagnostic accuracy study (n=8)
No children included (n=1)
No control group (n=1)
No reference standard defined (n=2)
Patients with severe comorbidity (n=1)
Systematic review, no Quadas (n=1)

Systematic review including 6 studies on
abdominal radiography (n=1)
Diagnostic value of abdominal radiography (n=2)
Diagnostic value of CTT (n=3)
Diagnostic value of Ultrasonography (n=4)

Figure 1: flowchart describing study selection
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Figure 3: The reported diagnostic association between clinical symptoms and rectal diameter on ultrasonography. 
The x- and y-axes present proportions. In case the sensitivity equals 1-specificity the test does not discriminate 
between constipated and nonconstipated children. 

Figure 2:  The reported diagnostic association between clinical symptoms and radiographic obstipation. The x- 
and y-axes present proportions. In case the sensitivity equals 1-specificity the test does not discriminate between 
constipated and nonconstipated children.

Accuracy of diagnostic testing for functional constipation in children
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Consistency of reference standard

Differential verification bias occurs when the performance of the diagnostic test is verified 

by a different reference standard. All studies, except three (21, 27, 29) used comparable 

definitions for constipation including at least weekly frequency of defecation, hard stools 

Table 2a: Study characteristics of 2 recent studies evaluating abdominal radiography, and  of 4 studies 
included in a previous review, because these 4 studies presented data for calculation of sensitivity and 
specificity

Study No of patients 
included in analysis

Age range (years) Index test Cases (reference standard) Controls

Radiography

Çayan 2001 (19) 125 5 to 19 Faecal loading on abdominal radiography 
according to Blethyn

Less than 3 bowel movements per week for a period 
of at least 6 months

Children with primary nocturnal enuresis selected 
at day care centers and schools, without clinical 
constipation

Lorijn 2006 (20) 89 Median 9,8 y Faecal loading on abdominal
radiograph according to Leech et al. 
Resulting in a score of 0 to maximum 
of 15. A total score >9 is considered as 
constipation

At least two of the following: defecation frequency 
of less than 3 times per week; 2 or more episodes of 
faecal incontinence per week; production of large 
amounts of stool once over a period of 7-30 days; 
the presence of a palpable abdominal or rectal mass 
(N=52)

Solitary encopresis and/or
Soiling without any of the other criteria of constipation
Functional abdominal pain (N=37)

Beckmann 2001 (27) 251 2 to 12 Faecal loading on abdominal
radiograph according to Blethyn et al.
Radiographically proven
constipation defined as
grade 1-3.

Clinical constipation (not further defined) Children presenting at emergency department with 

gastrointestinal symptoms

Leech 1999 (29) 100 1 mo to 14 y Abdominal radiography
divided in 3 segments, each segment given 
a score from 0 to 5, giving a total score 
of 0-15.
Total score 8-15 indicates
significant constipation.

Children with a clinical diagnosis of constipation (not 
further specified);
N = 33; 

Children who underwent IVP for suspected renal tract 

disorder.  N = 67

Benninga 1995 (28) 101 5 to 14 Abdominal radiography
scored according to Barr:
Total score: 0-25; score
of >10 indicates faecal
retention.

At least 2 of the following 4 criteria:
Stool frequency <3 times per week; 
>2 soiling/encopresis episodes per week; periodic 
passage of very large amounts of
stools once every 7-30 d;
a palpable abdominal or rectal mass (N = 57).

Solitary encopresis and/or

soiling without any of the other criteria of

constipation (N = 30).

Recurrent abdominal pain

Severe enough to interfere with day-to-day activities 

over at least a 3-mo period without any of the other 

symptoms of PC (N = 14).

Barr 1979 (2) 42 3 to 7 Abdominal radiography
scored according to Barr:
Total score: 0-25; a
score of >10 indicated
faecal retention.

Symptomatic stool retention based on evidence of 
“pellet” stools, straining, having a bowel movement no 
more often than every 3 d, blood streaking on stools, 
very large stools, history of soiling, positive
rectal examination or colonic stool palpated on 
abdominal examination.
Patients with a present history of soiling were 
excluded; N = 30;

Children who had abdominal radiography for
lead ingestion and who did not present with either 
abdominal pain or constipation and who had blood 
lead levels >50 μg/dL (2.41 μmol/L);
N = 12; 
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and difficulty in evacuating. Gutiérrez (21), Beckmann (27) and Leech(29) did not specify 

their diagnosis of constipation. (Table 1)

Table 2a: Study characteristics of 2 recent studies evaluating abdominal radiography, and  of 4 studies 
included in a previous review, because these 4 studies presented data for calculation of sensitivity and 
specificity

Study No of patients 
included in analysis

Age range (years) Index test Cases (reference standard) Controls

Radiography

Çayan 2001 (19) 125 5 to 19 Faecal loading on abdominal radiography 
according to Blethyn

Less than 3 bowel movements per week for a period 
of at least 6 months

Children with primary nocturnal enuresis selected 
at day care centers and schools, without clinical 
constipation

Lorijn 2006 (20) 89 Median 9,8 y Faecal loading on abdominal
radiograph according to Leech et al. 
Resulting in a score of 0 to maximum 
of 15. A total score >9 is considered as 
constipation

At least two of the following: defecation frequency 
of less than 3 times per week; 2 or more episodes of 
faecal incontinence per week; production of large 
amounts of stool once over a period of 7-30 days; 
the presence of a palpable abdominal or rectal mass 
(N=52)

Solitary encopresis and/or
Soiling without any of the other criteria of constipation
Functional abdominal pain (N=37)

Beckmann 2001 (27) 251 2 to 12 Faecal loading on abdominal
radiograph according to Blethyn et al.
Radiographically proven
constipation defined as
grade 1-3.

Clinical constipation (not further defined) Children presenting at emergency department with 

gastrointestinal symptoms

Leech 1999 (29) 100 1 mo to 14 y Abdominal radiography
divided in 3 segments, each segment given 
a score from 0 to 5, giving a total score 
of 0-15.
Total score 8-15 indicates
significant constipation.

Children with a clinical diagnosis of constipation (not 
further specified);
N = 33; 

Children who underwent IVP for suspected renal tract 

disorder.  N = 67

Benninga 1995 (28) 101 5 to 14 Abdominal radiography
scored according to Barr:
Total score: 0-25; score
of >10 indicates faecal
retention.

At least 2 of the following 4 criteria:
Stool frequency <3 times per week; 
>2 soiling/encopresis episodes per week; periodic 
passage of very large amounts of
stools once every 7-30 d;
a palpable abdominal or rectal mass (N = 57).

Solitary encopresis and/or

soiling without any of the other criteria of

constipation (N = 30).

Recurrent abdominal pain

Severe enough to interfere with day-to-day activities 

over at least a 3-mo period without any of the other 

symptoms of PC (N = 14).

Barr 1979 (2) 42 3 to 7 Abdominal radiography
scored according to Barr:
Total score: 0-25; a
score of >10 indicated
faecal retention.

Symptomatic stool retention based on evidence of 
“pellet” stools, straining, having a bowel movement no 
more often than every 3 d, blood streaking on stools, 
very large stools, history of soiling, positive
rectal examination or colonic stool palpated on 
abdominal examination.
Patients with a present history of soiling were 
excluded; N = 30;

Children who had abdominal radiography for
lead ingestion and who did not present with either 
abdominal pain or constipation and who had blood 
lead levels >50 μg/dL (2.41 μmol/L);
N = 12; 

Accuracy of diagnostic testing for functional constipation in children
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Interpretation of results

None of the studies interpreted the results of X-ray, ultrasound or CTT without knowledge of 

the clinical diagnosis constipation. (Table 1)

Explanation of withdrawals

In most studies the selection procedure was not clearly described. Only three studies 

(21,23,24) described the reason and number of children that did not underwent the 

diagnostic test. (Table 1)

Table 2b: Study characteristics

Study No of patients 
included in analysis

Age range (years) Index test Cases (reference standard) Controls

Colonic Transit Time (CTT)

De Lorijn 89 Median 9,8 y CTT according to Bouchacha. The 
radiography on day 7 was used to count 
the number of markers visible in the colon. 
Cut-off value for constipation is CTT>62 h

At least two of the following: defecation frequency 
of less than 3 times per week; 2 or more episodes of 
faecal incontinence per week; production of large 
amounts of stool once over a period of 7-30 days; 
the presence of a palpable abdominal or rectal mass 
(N=52)

Solitary encopresis and/or
Soiling without any of the other criteria of constipation
Functional abdominal pain (N=37)

Gutiérrez 60 2 to 14 CTT according to Bouchacha. The 
radiography on day 7 was used to count 
the number of markers visible in the colon. 
No cutt-off value for constipation defined

Chronic idiopathic constipation for more than 6 
months, with or wihout secondary encopresis. (N=30)

Normal bowel habits (between 3 defecations daily and 
3 defecations weekly, without straining at stool, and 
faeces of normal consistency) for at least 12 month 
before the study; 

Zaslavsky 26 12 to 18 CTT according to Metcalf et al. The 
radiography on day 7 was used to count 
the number of markers visible in the colon. 
No cutt-off value for constipation defined

Hard stools, difficulty in evacuating, less than 3 bowel 
movements a week, no evidence of palpable rectal 
mass, and a history of constipation of at least 1 year’s 
duration

No digestive complaints and more than 3 bowel 
movements per week

Ultrasonography

Klijn 49 5 to 13 Transverse rectal diameter behind the 
bladder at ultrasonography 

At least 2 of the following: 2 or fewer bowel 
movements weekly without laxative treatment; 2 
or more episodes of faecal soiling weekly; periodic 
passage of a large amount of stool once every 7 to 30 
days; a palpable abdominal or rectal mass (N=23)

Urological patients without lower tract dysfunction 
and a normal defecation pattern (N=26)

Joensson 51 4 to 12 Transverse rectal diameter behind the 
bladder at ultrasonography as described 
by Klijn et al

Rome III criteria of constipation (N=27) Healthy controls (N=24)

Singh 177 0,3 to 16,4 Transverse rectal crescent  behind the 
bladder at ultrasonography

2 or more of the following: less than 3 bowel 
movements per week; periodic passage of a large 
stool with discomfort or pain; a palpable abdominal 
faecal mass; faecal soiling in the presence of any of the 
above (N=95)

Children with no bowel problems or history of 
constipation (N=82)

Bijos 120 Not described a rectopelvic ratio was calculated by 
dividing the transverse diameter of the 
rectal ampulla by the transverse diameter 
of the pelvis

Rome II criteria for constipation (N=15) Children with a normal defecation pattern who were 
diagnosed and treated for various symptoms (chronic 
abdominal pain, food allergies) (N=105)
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Data synthesis and analysis

Were possible we calculated sensitivity and specificity. (Table 3).

Abdominal radiography. We identified 1 systematic review, 4 included studies reported data 

that enabled calculation of sensitivity and specificity, in addition we found 2 more recent 

studies.  All studies except one (19) were performed in referred children. In the systematic 

review conflicting evidence was found for a diagnostic association between clinical symptoms 

of constipation and faecal loading in abdominal radiographs in children. 

Çayan et al (19) studied children with primary nocturnal enuresis in an open population. They 

scored faecal loading on abdominal plain film according to the method of Blethyn et al (30). 

Table 2b: Study characteristics

Study No of patients 
included in analysis

Age range (years) Index test Cases (reference standard) Controls

Colonic Transit Time (CTT)

De Lorijn 89 Median 9,8 y CTT according to Bouchacha. The 
radiography on day 7 was used to count 
the number of markers visible in the colon. 
Cut-off value for constipation is CTT>62 h

At least two of the following: defecation frequency 
of less than 3 times per week; 2 or more episodes of 
faecal incontinence per week; production of large 
amounts of stool once over a period of 7-30 days; 
the presence of a palpable abdominal or rectal mass 
(N=52)

Solitary encopresis and/or
Soiling without any of the other criteria of constipation
Functional abdominal pain (N=37)

Gutiérrez 60 2 to 14 CTT according to Bouchacha. The 
radiography on day 7 was used to count 
the number of markers visible in the colon. 
No cutt-off value for constipation defined

Chronic idiopathic constipation for more than 6 
months, with or wihout secondary encopresis. (N=30)

Normal bowel habits (between 3 defecations daily and 
3 defecations weekly, without straining at stool, and 
faeces of normal consistency) for at least 12 month 
before the study; 

Zaslavsky 26 12 to 18 CTT according to Metcalf et al. The 
radiography on day 7 was used to count 
the number of markers visible in the colon. 
No cutt-off value for constipation defined

Hard stools, difficulty in evacuating, less than 3 bowel 
movements a week, no evidence of palpable rectal 
mass, and a history of constipation of at least 1 year’s 
duration

No digestive complaints and more than 3 bowel 
movements per week

Ultrasonography

Klijn 49 5 to 13 Transverse rectal diameter behind the 
bladder at ultrasonography 

At least 2 of the following: 2 or fewer bowel 
movements weekly without laxative treatment; 2 
or more episodes of faecal soiling weekly; periodic 
passage of a large amount of stool once every 7 to 30 
days; a palpable abdominal or rectal mass (N=23)

Urological patients without lower tract dysfunction 
and a normal defecation pattern (N=26)

Joensson 51 4 to 12 Transverse rectal diameter behind the 
bladder at ultrasonography as described 
by Klijn et al

Rome III criteria of constipation (N=27) Healthy controls (N=24)

Singh 177 0,3 to 16,4 Transverse rectal crescent  behind the 
bladder at ultrasonography

2 or more of the following: less than 3 bowel 
movements per week; periodic passage of a large 
stool with discomfort or pain; a palpable abdominal 
faecal mass; faecal soiling in the presence of any of the 
above (N=95)

Children with no bowel problems or history of 
constipation (N=82)

Bijos 120 Not described a rectopelvic ratio was calculated by 
dividing the transverse diameter of the 
rectal ampulla by the transverse diameter 
of the pelvis

Rome II criteria for constipation (N=15) Children with a normal defecation pattern who were 
diagnosed and treated for various symptoms (chronic 
abdominal pain, food allergies) (N=105)

Accuracy of diagnostic testing for functional constipation in children
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Table 3: Diagnostic value of abdominal radiography, ultrasonography and CTT in diagnosing clinical 
constipation

Source Number of patients with clinical 
constipation / number of patients 

without clinical constipation

Sensitivity
 % (95% CI)

Specificity,
 % (95% CI)

Radiography

Beckmann 2001 (27) 180/71 61 (53-68) 55 (43-67)

Leech 1999 (29) 33/67 76 (58-89) 75 (63-85)

Benninga 1995 (28) 57/44 60 (46-72) 43 (18-71)

Barr 1979 (2) 30/12 80 (65-90) 90 (74-98)

De Lorijn 2006 (20) 52/37 75 (61-86) 59 (42-75)

Çayan 2001 (19) 10/115 70 (35-93) 99 (95-100)

Ultrasonography

Klijn 1986 (23) 23/26 100 (85-100) 89 (70-98)

Joensson 1997 (24) 27/22 56 (35-75) 96 (77-99)

CTT

De Lorijn  2006 (20) 52/37 71 (57-83) 95 (82-99)

Cut-off values that defined constipation were not presented. De Lorijn et al (20) used the 

Leech method (30) to score abdominal radiography. As optimal cut-off score they found a 

score of 9, out of a maximum of 15; where all scores above 9 indicated constipation. In an 

ROC analysis they found an AUC of 0.68 (95% CI 0,58 to 0,80) indicating poor diagnostic 

accuracy. 

Colonic transit time. De Lorijn et al. (20) used the method of Bouchoucha et al. (31) to 

determine the CTT. The radiography on day 7 was used to count the number of markers 

visible in the colon. The optimal CTT to define constipation was found to be 54 hours, 

leading to a sensitivity of 79% and a specificity of 92%. The most frequently used cut-off 

value for CTT in the literature is 62h, leading to a sensitivity of 71 % and a specificity of 

95% (table 3). The AUC for CTT was 0,90 (95% CI 0,83 to 0,96) indicating good diagnostic 

accuracy. Gutiérrez et al. (21) used the method of Bouchoucha et al. (31) to establish CTT. 

The radiography on day 7 was used to count the number of markers visible in the colon. A 

cutt-off value that defined constipation was not presented. In constipated children the mean 

CTT was significantly prolonged compared to the control group (49,57 ± 25,38 (mean ± 

SD)  compared to 29,08 ± 8,3). Not surprisingly, CTT was inversely related to the number of 

defecations per week. Zaslavsky et al. (22) used the method as described by Metcalf et al. 

(32). The radiography on day 4 was used to count the number of markers visible in the colon. 

No cut-off values to define constipation were presented. In constipated children the mean 

CTT was significantly different from that in the control group (58,25 ± 17,46  compared to 

30,18 ± 13,15).
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Ultrasonography. Klijn et al.(24) studied children with lower urinary tract dysfunction . They 

measured the diameter of the rectum behind the bladder in children with a full bladder. 

There was a statistically significant difference in the diameter of the rectum between the 

constipated group and the control group. Mean diameter in the constipated vs control 

group 4,9 vs 2,1 cm. A cut-off value of 3,3 cm, where >3,3cm indicated constipation, lead 

to a sensitivity of 100% ( 95% CI (85-100) )and a specificity of 89% (95% CI (70-98)). 

Joensson et al. (23) measured rectal diameter in the transverse plane, using the method as 

described by Klijn et al. (24). All children had a partly full bladder. In all included children it 

was possible to visualize the transverse diameter of the rectum at least 3 hours after the 

last bowel movement. Constipated children had a significantly larger rectal diameter than 

healthy children (39,6 ± 8,2mm vs 21,4 ± 6,0mm). Using a cut-off value for constipation of 

33,4 mm 13 children would be misclassified.After laxative treatment the rectal diameter of 

the constipated children reduced significantly to 26,9 ±5,6 mm. Behind the urinary bladder, 

Singh et al. (25) measured the rectal crescent in cm. The bladder of the children had to 

be partially full.  The median rectal crescent size in children with constipation was 3,4 cm 

(range 2,10 to 7,0; IQR 35,3) as compared with 2,4 cm (range 1,3 to 4,2; IQR 0,72) in 

healthy controls. A receiver operating characteristics analysis found an AUC of 0,847 (95% CI 

0,79 to 0,904) indicating good diagnostic accuracy. Cut-off values for constipation were not 

presented. Bijos et al. (26) calculated a recto pelvic ratio by dividing the transverse diameter 

of the rectal ampulla by the transverse diameter of the pelvis. In children with functional 

constipation the mean recto pelvic ratio was 0,22 ± 0,05 compared to healthy controls  0,15 

± 0,04  The difference was statistically significant in all age groups. 

Discussion

In this systematic review of studies on the diagnostic value of additional tests for childhood 

constipation, we could include one systematic review of 6 studies on abdominal radiography,  

2 additional studies on abdominal radiography, 3 studies on CTT and 4 on rectal diameter at 

ultrasonography. All, but two of the individual studies had a case control design. Studies that 

recruited a group of healthy controls or controls in which other gastrointestinal complaints like 

abdominal pain were excluded are likely to overestimate diagnostic accuracy. Therefore the 

results of this review will give an overestimation of the true diagnostic accuracy of the tests 

evaluated. Most studies had small sample sizes. This may result in large 95% CI.  Pooling of 

data would have been a solution to overcome the problem of small sample size, nevertheless, 

we refrained from pooling because of the substantial differences between studies. Although 

there was wide heterogeneity between the studies, all studies were homogeneous in their 

hospital based setting. Therefore, the results of our review cannot be generalized to general 

practice

Accuracy of diagnostic testing for functional constipation in children
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Reference standard

Constipation can be diagnosed by a detailed medical history and a thorough physical 

examination including a digital rectal examination. Constipation is a syndrome characterized 

by typical symptoms. The included studies used different definitions for constipation. 

Therewith the reference standard varied between studies. This hampered comparison of 

the results. Recently a committee of clinical experts proposed to use a uniform definition 

for constipation, the so-called ROME III criteria. The validity of the ROME III criteria has not 

been tested, partly because of the lack of an objective reference standard. In primary care 

the ROME criteria are thought to be too restrictive. A diagnosis of constipation might be 

considered in case not enough key symptoms of constipation are present or when a rectal 

examination is infeasible. None of the included studies evaluated the diagnostic value of the 

tests in a population were additional information on diagnosis would be helpful. 

Abdominal radiography

The conclusion of the authors of the systematic review was that there is conflicting evidence 

for a diagnostic association between clinical symptoms of constipation and faecal loading in 

abdominal radiographs in children. The two additional studies included in this review add to 

the evidence for no association. Based on this evidence, the recently published NICE guideline 

concluded that abdominal radiography should not be recommended as an additional test for 

constipation in children (33). Although the conclusion of the NICE- guideline seems justified 

one should keep in mind that none of the included studies evaluated abdominal radiography 

in a population in which constipation is suspected but criteria for constipation are not 

sufficiently fulfilled. In contrast even in case-control studies were accuracy will be grossly 

overestimated, the diagnostic value of abdominal radiography was low. 

Colonic Transit Time

Only one study presented sensitivity and specificity of CTT (71% (95% CI 57-83) and (95% 

(95% CI 82-99), respectively). The AUC in this study was 0.90 (95% CI 0.83-0.96), indicating 

good discrimination between constipated and non-constipated children. Compared to 

abdominal radiography the accuracy of CTT was significantly better in this study population 

(AUC 0.68 (95% CI 0.58-0.80). (20). These results will be an overestimation of the diagnostic 

value of CTT. Cases and controls did not represent a clinically relevant population. A one-year 

follow-up study of children treated with laxatives or biofeedback, however, showed results in 

favour of the discriminative ability of CTT (34). In this study children with a total CTT of > 100 

hours had less treatment successes after 12 months then children with a shorter total CTT.  

Before recommending CTT as a diagnostic test for constipation, however, further studies in 

clinically relevant populations are needed.
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Ultrasonography

Pelvic ultrasound can show the impression of the rectum behind the urinary bladder. It is easy 

to measure the transverse rectal diameter. Ultrasonography is not invasive, does not involve 

radiation and might therefore be a potentially feasible test in primary and secondary care. 

Measuring rectal diameter was associated with the results of digital rectal examination and 

therewith seems to assess faecal impaction. Recently it was reported that 85% of primary 

care physicians did not perform digital rectal examination before referral for constipation 

(35). It is suggested that ultrasonography might replace digital rectal examination because it 

will be less unpleasant. Our results show that as for now, there is insufficient evidence that 

the transverse diameter can be used as a predictor of constipation and faecal impaction. 

Future studies

Future studies should be be performed in clinically relevant populations of children suspected 

for constipation. One might argue that a clinical diagnosis of constipation is a substitute of 

an adequate reference standard for constipation in children. In case an adequate reference 

standard is lacking, follow-up studies (preferably randomised) are needed to quantify 

the effect of a diagnostic test on patient outcome. Evaluating a test on patient outcome 

involves the evaluation of the diagnostic tests (clinical diagnosis, and abdominal radiography, 

ultrasonography or colonic transit time) plus current administered therapies (laxatives) 

combined (36). In addition not only the accuracy of the test should be evaluated but also the 

additional diagnostic value above clinical characteristics should be addressed.

Conclusion

We found insufficient evidence for a diagnostic association between clinical symptoms 

of constipation and faecal loading on abdominal radiographs, colonic transit time and 

rectal diameter on ultrasonography in children. Further well-powered research of good 

methodological quality is still needed to find the best diagnostic strategy in children suspected 

of having constipation.

Accuracy of diagnostic testing for functional constipation in children
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chapter 3

Abstract

Introduction 

Constipation is a common complaint in children and early intervention with oral laxatives may 

improve complete resolution of functional constipation. However, most treatment guidelines 

are based on reviews of the literature that do not incorporate a quality assessment of the 

studies.

Objective 

To investigate and summarize the quantity and quality of the current evidence for the effect 

of laxatives and dietary measures on functional childhood constipation. 

Methods 

The Medline and Embase databases were searched to identify studies evaluating the 

effect of a medicamentous treatment or dietary intervention on functional constipation. 

Methodological quality was assessed using a validated list of criteria. Data were statistically 

pooled, and in case of clinical heterogeneity results were summarized according to a best 

evidence synthesis.

Results 

Of the 736 studies found, 28 met the inclusion criteria. In total ten studies were of high 

quality. The included studies were clinically and statistically heterogeneous in design. Most 

laxatives were not compared to placebo. Compared to all other laxatives, PEG achieved more 

treatment success (pooled relative risk (RR): 1.47, 95% confidence interval (CI) 1.23 to 1.76). 

Lactulose was less than or equally effective in increasing the defecation frequency compared 

to all other laxatives investigated. There was no difference in effect on defecation frequency 

between fibre and placebo (WSMD 0.35 bowel movements per week in favour of fibre, 

95%CI: -0.04 to 0.74).

Conclusion 

Insufficient evidence exists supporting that laxative treatment is better than placebo in 

children with constipation. Compared to all other laxatives, PEG achieved more treatment 

success, but results on defecation frequency were conflicting. Based on the results of this 

review, we can give no recommendations to support one laxative over the other for childhood 

constipation. 
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Introduction

Functional constipation is a common worldwide complaint in infants and children1. The 

aetiology of constipation is multi-factorial and seldom caused by structural, endocrine or 

metabolic disease. 

Careful history taking and physical examination are usually sufficient to make a diagnosis. 

Criteria for a definition of functional constipation vary widely and are mostly based on a variety 

of symptoms, including decreased frequency of bowel movements, faecal incontinence and 

a change in consistency of stools. 

Traditionally, treatment starts with education of the parents and children. Demystification 

and understanding of the problem helps to enlist cooperation and to improve compliance2. 

When not adequately treated, constipation in children may lead to faecal incontinence and, 

subsequently, to psychological problems and social isolation3.

Most guidelines for the treatment of functional constipation are based on reviews of 

the literature that do not apply a systematic literature search, do not incorporate quality 

assessment of studies, or use a language restriction4, 5,6. On the other hand, a previous 

Cochrane review evaluating the effect of stimulant laxatives on constipation could not 

include any study because of the strict inclusion criteria set by the authors7.

In this systematic review, we aim to investigate and summarize the quantity and quality of 

all current evidence for the effect of laxatives and dietary measures on functional childhood 

constipation in comparison to placebo, no treatment or alternative treatments. 

Methods

The Medline and Embase databases were searched from inception to December 2007. The 

keywords used to describe the study population were: “constipation”,“obstipation”,“coprost

asis”,“encopresis”, and “soiling”. These words were combined with keywords referring to the 

different types of intervention groups that were investigated in the present review.

For the retrieval of controlled trials we used the keywords described in the Cochrane 

Handbook8 and the International Epidemiological Association9. Additional strategies for 

identifying studies included searching the reference lists of review articles and the included 

studies. No language restriction was applied. The full search strategy is available from the 

authors.

Study selection

Two reviewers (MP,MYB) independently screened all abstracts of identified published articles 

for eligibility. For this purpose, three specific criteria were used: 1) the study population 

consisted of children aged 0-18 years, 2) the study was a randomised controlled trial, a 

comparative clinical trial or a crossover study, 3) one of the aims of the study was to evaluate 

Currently recommended treatments of childhood constipation are not evidence-based
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the effect of a medicamentous treatment or dietary intervention on functional constipation 

with or without faecal incontinence. 

All potentially relevant studies, as well as the studies for which the abstracts did not provide 

sufficient information for inclusion or exclusion, were retrieved as full papers. 

Full papers were additionally screened as to whether they fulfilled the following criteria:

4) the intervention consisted of osmotic, bulk forming, stimulant or emollient laxatives, 

lubricating agents or dietary measures and were compared to placebo, no treatment or 

alternative treatment, and 5) outcome measures at least were either establishment of normal 

bowel habit (increase of defecation frequency and/or decrease of faecal incontinence 

frequency) or treatment success as defined by the authors of the study.

Excluded were papers concerning children with mental handicaps or psychiatric diseases (e.g. 

eating disorders), as well as studies investigating children with organic causes of constipation 

and children with exclusively non-retentive faecal incontinence.

Any disagreements regarding the inclusion of articles were resolved through consensus 

when possible or by arbitration of a third person (MT). 

Quality assessment

Two reviewers (MP and either MT or MYB) independently rated the methodological quality 

of the included studies using a standardized list developed for randomized clinical trials, the 

Delphi list10 (Table 1). Disagreement between the two reviewers was resolved by consensus 

when possible, or a third person (MYB or MT) made the final decision. 

Table 1: The Delphi List

Yes No ?

Study population

D1 Was a method of randomisation performed?

D2 Was the allocation of treatment concealed?

D3 Were the groups similar at baseline regarding the most important 
prognostic indicators (age, sex, disease duration, disease severity)? 

D4 Were both inclusion and exclusion criteria specified?

Blinding

D5 Was the outcome assessor blinded?

D6 Was the care provider blinded?

D7 Was the patient blinded?

Analysis

D8 Were point estimates and measures of variability presented for the 
primary outcome measures?

D9 Did the analysis include an intention-to-treat analysis?

D10 Is the withdrawal/drop-out rate <20% and equally distributed? 
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Data extraction

Two reviewers (MP and either MT or MYB) independently performed a structured data 

extraction from the original reports. Extracted information included (if available) items 

referring to study design, setting and participants (diagnosis, age, gender, severity of 

desease), as well as interventions and outcome measures. Disagreements were resolved by 

consensus when possible, or a third person (MYB or MT) made the final decision. 

Data analysis

The inter-assessor reliability on the methodological quality was calculated using Kappa 

scores11.

In the present review the outcome measure was ‘treatment success’ as defined by the 

authors of the included study. In addition, the establishment of normal bowel habit defined 

as an increase of defecation frequency and/or decrease of fecal incontinence frequency was 

considered as an outcome measure.

When the participants, interventions and outcome measures were sufficiently similar, data 

were statistically pooled using a random effects model. Heterogeneity was quantified by c2, 

which can be interpreted as the percentage of the total variation between studies that is 

attributable to heterogeneity rather than to chance. A p-value of less than 0.10 was used as 

cut-off point to indicate heterogeneity. 

As most studies in this systematic review were highly diverse with regard to the participants, 

interventions and outcome measures, we often refrained from statistically pooling the data 

and used a best evidence synthesis to summarize the data. Methodological quality scores 

were calculated as a percentage of the maximum quality score on the Delphi list. High quality 

is defined as a score of ³60% (i.e. ³6 points).

In the best evidence synthesis the level of evidence was ranked12,13 (Table 2). Studies with a 

small study sample (<5 children per arm) were excluded, and in this synthesis only significant 

associations (i.e. p<0.05) are considered as associated. 

Table 2: Best evidence synthesis

1. Strong evidence is provided by consistent findings among multiple high-quality studies

2. Moderate evidence is provided by consistent findings among multiple low quality studies and/or 
one high quality study

3. Limited evidence is provided by a single low quality study

4. Conflicting evidence is provided by inconsistent findings among multiple studies (i.e., <75% of the 
studies reported consistent findings)

5. No evidence is provided when no studies were found

Currently recommended treatments of childhood constipation are not evidence-based
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Results 

Study selection 

The search strategy resulted in a total of 736 titles and abstracts. After the eligibility 

screening, 37 publications met our inclusion criteria. After reading the full text articles, 9 

studies were additionally excluded18,24,28,32,33,38,39,41,45.

Table 3 presents the characteristics of the 28 included studies.; there were 21 RCTs, 1 CCT26 

and 6 crossover studies15,17,25,30,37,42. 

Table 3. Study characteristics

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration 
(n (%) loss to FU)

Banaszkiewicz et. al.14, 2005
QS 10

paediatric gastroenterology dpt. Age 2-16 years.
Exclusion: enteric neuromuscular, 
anatomic, or metabolic diseases 
(established by medical history, ab-normal 
thyroid hormone level, prior anorectal 
manometry, barium, or ionogram 
examination)

constipation: 
<3 BM/week for at least 12 weeks

General: 1ml/kg/day of 70% lactulose (in 2 doses)
I: 109 colony forming units of Lactobacillus GG twice 
daily orally for  12 weeks. 
N=43; mean age: 79±47 mo., M/F: ?
C: placebo. 
N=41; mean age: 65±36 mo., M/F: ?

24 weeks.
Loss to FU:
I: 5 (11.6%)
C:3 (7.3%)

Bellomo-Brandaõ et. al.15, 2003
QS 5

general paediatric
 practice

Age not stated.
Exclusion: previous/current disease 
affecting GI motility; history of GI 
subocclusive episodes;  mechanical 
obstruction (barium enema); outlet 
obstruction (defecography).

constipation: 
<3 BM/week; diurnal/noctur-
nal soiling; fecal impaction on 
palpation/RT; rectal anal inhibitory 
reflex (manometry)

General: Lactulose (667 mg/ml) or magnesium 
hydroxide (80 mg/ml), daily dose 2 ml/kg, max 60 ml.
When no spontaneous BM after 72h: saline glycerol 
enema
I: Erythromycin estolate 20 g/kg/day in 4 oral doses 
every 6h before meals, max 1000mg.  N= see notes.
C: Placebo. N= see notes.
Notes: crossover study: 
Group I (E-P): N=6; mean age 9.7±3.0 yrs.; M/F: 5/1
Group II (P-E): N=8; mean age 9.6±3.3; M/F: 6/2

8 weeks.
Loss to FU: 7/14 (50%)

Berg et al.16, 1983
QS 1

general paediatric
practice 

Age not stated.
Children referred to one of the authors 
with soiling as main complaint.
Exclusion: not stated

uncomplicated functional faecal 
incontinence indicated by initial 
assessment and physical examination

General: Behavioural treatment 
I: Senokot tablets, starting with 1 tablet. If no 
improvement on the next visit, then increase of dosage 
to 2 tablets. If still no improvement on the next visit, the 
dosage was increased to 3 tablets. Tablets were stopped 
when defecation was regular and there was no soiling. 
N=14; age: ?; M/F:?
C1: placebo tablets, see intervention. N=11; age: ?; 
M/F:?
C2: no medication. N=15; age: ?; M/F:?
Notes: Total age: 7.9±2.3 years

Variable; up to 12 
months. 
Loss to FU at 12 mo.:
I: 5 (36%)
C: 2 (18%)
C2: 6 (40%)

Bongers et al.17, 2007
QS 8

paediatric gastroenterology dpt. Age 3-20 weeks.
Healthy, receiving at least 2 bottles of 
milk-based formula a day.
Exclusion: Hirschsprung ś disease, spinal 
or anal anomalies, previous colonic 
surgery, metabolic, cerebral and renal 
abnormalities, laxative treatment at 
enrollment.

constipation: at least one of the 
following: <3 BM/week, painful 
defecation (crying), or an abdominal 
or rectal palpable mass

I: new formula with high concentration of sn-2 palmitic 
acid, a mixture of prebiotic oligosaccharides and partially 
hydrolyzed whey protein (Nutrilon Omneo)
N=18, median age 1.8 months (1.1-5.0), M/F 11/7
C: standard formula (Nutrilon 1)
N=20, median age 1.7 months 
(0.7-3.7), M/F 8/12
Notes:  Originally designed as crossover study, but 
because of large loss to FU, only the first treatment 
period was analyzed 

3 weeks. 
Loss to FU: 3/38 
(7.9%)
Loss to follow up after 
6 weeks (original cross 
over concept, see 
notes):
24/38 (37%)
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All RCTs and the CCT were hospital based, of which 9 were conducted at a general paediatric 

department16,19,27,29,31,33,35,47,48and 11 were conducted in a paediatric gastroenterology 

department14,20-22,26,36,40,43,44,46,49; 2 RCTs did not define a setting23,50. Of the crossover 

studies 4 were hospital based, of which 2 were conducted at a general paediatric depart-

ment15,30 and 2 were conducted in a paediatric gastroenterology department17,25. Only one 

study was primary care based37. 

A total of 1,912 children with constipation were included. The sample size of the studies 

ranged from 1415 to 22027.

Table 3. Study characteristics

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration 
(n (%) loss to FU)

Banaszkiewicz et. al.14, 2005
QS 10

paediatric gastroenterology dpt. Age 2-16 years.
Exclusion: enteric neuromuscular, 
anatomic, or metabolic diseases 
(established by medical history, ab-normal 
thyroid hormone level, prior anorectal 
manometry, barium, or ionogram 
examination)

constipation: 
<3 BM/week for at least 12 weeks

General: 1ml/kg/day of 70% lactulose (in 2 doses)
I: 109 colony forming units of Lactobacillus GG twice 
daily orally for  12 weeks. 
N=43; mean age: 79±47 mo., M/F: ?
C: placebo. 
N=41; mean age: 65±36 mo., M/F: ?

24 weeks.
Loss to FU:
I: 5 (11.6%)
C:3 (7.3%)

Bellomo-Brandaõ et. al.15, 2003
QS 5

general paediatric
 practice

Age not stated.
Exclusion: previous/current disease 
affecting GI motility; history of GI 
subocclusive episodes;  mechanical 
obstruction (barium enema); outlet 
obstruction (defecography).

constipation: 
<3 BM/week; diurnal/noctur-
nal soiling; fecal impaction on 
palpation/RT; rectal anal inhibitory 
reflex (manometry)

General: Lactulose (667 mg/ml) or magnesium 
hydroxide (80 mg/ml), daily dose 2 ml/kg, max 60 ml.
When no spontaneous BM after 72h: saline glycerol 
enema
I: Erythromycin estolate 20 g/kg/day in 4 oral doses 
every 6h before meals, max 1000mg.  N= see notes.
C: Placebo. N= see notes.
Notes: crossover study: 
Group I (E-P): N=6; mean age 9.7±3.0 yrs.; M/F: 5/1
Group II (P-E): N=8; mean age 9.6±3.3; M/F: 6/2

8 weeks.
Loss to FU: 7/14 (50%)

Berg et al.16, 1983
QS 1

general paediatric
practice 

Age not stated.
Children referred to one of the authors 
with soiling as main complaint.
Exclusion: not stated

uncomplicated functional faecal 
incontinence indicated by initial 
assessment and physical examination

General: Behavioural treatment 
I: Senokot tablets, starting with 1 tablet. If no 
improvement on the next visit, then increase of dosage 
to 2 tablets. If still no improvement on the next visit, the 
dosage was increased to 3 tablets. Tablets were stopped 
when defecation was regular and there was no soiling. 
N=14; age: ?; M/F:?
C1: placebo tablets, see intervention. N=11; age: ?; 
M/F:?
C2: no medication. N=15; age: ?; M/F:?
Notes: Total age: 7.9±2.3 years

Variable; up to 12 
months. 
Loss to FU at 12 mo.:
I: 5 (36%)
C: 2 (18%)
C2: 6 (40%)

Bongers et al.17, 2007
QS 8

paediatric gastroenterology dpt. Age 3-20 weeks.
Healthy, receiving at least 2 bottles of 
milk-based formula a day.
Exclusion: Hirschsprung ś disease, spinal 
or anal anomalies, previous colonic 
surgery, metabolic, cerebral and renal 
abnormalities, laxative treatment at 
enrollment.

constipation: at least one of the 
following: <3 BM/week, painful 
defecation (crying), or an abdominal 
or rectal palpable mass

I: new formula with high concentration of sn-2 palmitic 
acid, a mixture of prebiotic oligosaccharides and partially 
hydrolyzed whey protein (Nutrilon Omneo)
N=18, median age 1.8 months (1.1-5.0), M/F 11/7
C: standard formula (Nutrilon 1)
N=20, median age 1.7 months 
(0.7-3.7), M/F 8/12
Notes:  Originally designed as crossover study, but 
because of large loss to FU, only the first treatment 
period was analyzed 

3 weeks. 
Loss to FU: 3/38 
(7.9%)
Loss to follow up after 
6 weeks (original cross 
over concept, see 
notes):
24/38 (37%)
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Table 3. Continued

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Bu et al.19, 2007 QS 8 general paediatric practice Age 0-10 years.
Exclusion: children with organic causes 
of constipation such as Hirschsprung ś 
disease, spina bifida (occulta), 
hypothyreoidism or other metabolic or 
renal abnormalities, mental retardation, 
use of drugs influencing gastrointestinal 
function other than laxatives.

constipation: <3 BM/week for >2 
months and one of the following: anal 
fissures with bleeding, fecal soiling, 
passage of large and hard stools  

General: lactulose use (1 ml/kg/day in case of no stool 
passage for 3 days; glycerin enema was used in case of 
no stool passage for >5 days or abdominal pain due to 
fecal impaction.
I: lactobacillus casei rhamnosus (Lcr35) 8x108  colony 
forming units/day (Antibiophilus 250 mg, 2 capsules, 
Laboratoires Lyocentre, France) N=18 , age: 36.7±14.5 
months, M/F 10/8
C1: magnesiumoxide 50 mg/kg/day. 
N=18, age: 32.4±13.9 months, M/F 9/9
C2: matching placebo (starch in content).
N=9, age: 35±14.7, M/F 4/5

4 weeks.
Loss to FU:
4/45 (8.8%)

Candy et al.20, 2006
QS 6

paediatric gastroenterology dpt. Age 2-11 yrs.
Children with intractable constipation 
that had failed to respond to conventional 
treatment who were admitted and 
succesfully treated for fecal impaction
Exclusion: contraindication for the use of 
PEG+E or lactulose.

faecal impacton:
definition not stated

General: additional treatment with senna if the response 
to study treatment was judged inadequate by the 
investigator
I: PEG+E: starting with half the dosage required for 
disimpaction per day. (13.8 g powder per sachet, 
dissolved in 125 ml water). N=28;age 5.8±2.5 yrs; M/F 
17/11.
C: Lactulose: starting with half the dosage required for 
disimpaction per day (10 g per sachet, dissolved in 125 
ml water) N=30;age 5.6±2.8 yrs; M/F 22/8.

12 weeks.
Loss to FU: 
I:1/28 (3%)
C: 4/30 (13%)

Castillejo et al.21, 2006
QS 8

paediatric gastroenterology dpt. Age 3-10 yrs. 
Referred for chronic constipation 
between January 2004 and April 2005  
Exclusion: fecal impaction that re-quired 
enemas in the week before the study, 
treatment with fiber, laxatives or bulk-
forming agents in the 2 weeks prior to 
the study, organic cause of constipation, 
renal insufficiency, hypocalcemia, 
hyperkalemia, or metabolic disease at 
start of the study, long term use of drugs 
that affect GI motility, inability to adhere 
to the study’s medication or procedures. 

chronic constipation: 
Rome II criteria 

General: standardized toilet training (toiletsitting after 
each meal, positive motivational reinforcement).
I: a cocoa husk supplement (sachet of 5.2 g soluble 
powder with 4 g cocoa husk and 1 g betafructosans: 3-6 
yrs: one sachet before lunch and one before dinner; 7-10 
yrs:2 before lunch and dinner (dissolved in 200 ml whole 
milk) N=28;age 6.6±2.3 yrs; M/F 11/17.
C: placebo: sachet of 5.2 g soluble powder with glucose, 
cocoa flavouring and excipients. N=28;age 6.0±2.1 yrs; 
M/F 11/17.

4 weeks.
Loss to FU :
I: 4/28 (14%)
C: 4/28 (14%)

Chao et al.22, 2007 
QS 1

paediatric gastroenterology dpt Age 2-6 months.
Exclusion: not stated.

constipation: definition not stated I: magnesium enriched infant formula (Novalac-IT)
N=47, age: 3.9±1.6 months , M/F 24/23
C: 20% strengthened infant formula
N=46, age: 3.8±1.5 months, M/F 23/23

8 weeks.
Loss to FU: 0

Dupont et al.23, 2005
QS 4

not stated Age 6 mo.to 3 yrs
Ambulatory.
Exclusion: history of intractable fecaloma 
or organic gastrointestinal disease or 
other neurologic, endocrine, metabolic 
disorders, allergic diseases or allergies. 

constipation: <1BM/day for >1 mo 
(age 6-12 mo.); or <3 BM/week for >3 
mo. (age 13 mo. to 3 yrs)

General: In case of unsuccesful maximum dose (8 g/
day for PEG; 6.66 g/day for lactulose) 1 micro-enema 
(glycerol) per day was given (max  3 consecutive days). 
In case of no defecation, 2 enemas were given in a 48h 
interval (max. 2 during the study).
I: PEG 4000 4 g/sachet. Starting dose:1 pair of sachets 
(1 with PEG 4000 and 1 with placebo). In children 13 
mo.-3 years the dose could be doubled if ineffective.If 
liquid stools are produced for more than 1 day, or more 
than 2-3 stools/day, the dose could be de-creased by 1 
pair of sachets/day to a min of 1 pair every other day 
and possibly to transitory interruption.  N=51;median 
age 28 mo.; M/F: 22/29
C: Lactulose 3.33 g/sachet. See above. N=45; median 
age 25.8 mo.; M/F:29/25

84 days.
Loss to FU:
I: 11 (21.6%)
C: 9 (20.0%)
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Table 3. Continued

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Bu et al.19, 2007 QS 8 general paediatric practice Age 0-10 years.
Exclusion: children with organic causes 
of constipation such as Hirschsprung ś 
disease, spina bifida (occulta), 
hypothyreoidism or other metabolic or 
renal abnormalities, mental retardation, 
use of drugs influencing gastrointestinal 
function other than laxatives.

constipation: <3 BM/week for >2 
months and one of the following: anal 
fissures with bleeding, fecal soiling, 
passage of large and hard stools  

General: lactulose use (1 ml/kg/day in case of no stool 
passage for 3 days; glycerin enema was used in case of 
no stool passage for >5 days or abdominal pain due to 
fecal impaction.
I: lactobacillus casei rhamnosus (Lcr35) 8x108  colony 
forming units/day (Antibiophilus 250 mg, 2 capsules, 
Laboratoires Lyocentre, France) N=18 , age: 36.7±14.5 
months, M/F 10/8
C1: magnesiumoxide 50 mg/kg/day. 
N=18, age: 32.4±13.9 months, M/F 9/9
C2: matching placebo (starch in content).
N=9, age: 35±14.7, M/F 4/5

4 weeks.
Loss to FU:
4/45 (8.8%)

Candy et al.20, 2006
QS 6

paediatric gastroenterology dpt. Age 2-11 yrs.
Children with intractable constipation 
that had failed to respond to conventional 
treatment who were admitted and 
succesfully treated for fecal impaction
Exclusion: contraindication for the use of 
PEG+E or lactulose.

faecal impacton:
definition not stated

General: additional treatment with senna if the response 
to study treatment was judged inadequate by the 
investigator
I: PEG+E: starting with half the dosage required for 
disimpaction per day. (13.8 g powder per sachet, 
dissolved in 125 ml water). N=28;age 5.8±2.5 yrs; M/F 
17/11.
C: Lactulose: starting with half the dosage required for 
disimpaction per day (10 g per sachet, dissolved in 125 
ml water) N=30;age 5.6±2.8 yrs; M/F 22/8.

12 weeks.
Loss to FU: 
I:1/28 (3%)
C: 4/30 (13%)

Castillejo et al.21, 2006
QS 8

paediatric gastroenterology dpt. Age 3-10 yrs. 
Referred for chronic constipation 
between January 2004 and April 2005  
Exclusion: fecal impaction that re-quired 
enemas in the week before the study, 
treatment with fiber, laxatives or bulk-
forming agents in the 2 weeks prior to 
the study, organic cause of constipation, 
renal insufficiency, hypocalcemia, 
hyperkalemia, or metabolic disease at 
start of the study, long term use of drugs 
that affect GI motility, inability to adhere 
to the study’s medication or procedures. 

chronic constipation: 
Rome II criteria 

General: standardized toilet training (toiletsitting after 
each meal, positive motivational reinforcement).
I: a cocoa husk supplement (sachet of 5.2 g soluble 
powder with 4 g cocoa husk and 1 g betafructosans: 3-6 
yrs: one sachet before lunch and one before dinner; 7-10 
yrs:2 before lunch and dinner (dissolved in 200 ml whole 
milk) N=28;age 6.6±2.3 yrs; M/F 11/17.
C: placebo: sachet of 5.2 g soluble powder with glucose, 
cocoa flavouring and excipients. N=28;age 6.0±2.1 yrs; 
M/F 11/17.

4 weeks.
Loss to FU :
I: 4/28 (14%)
C: 4/28 (14%)

Chao et al.22, 2007 
QS 1

paediatric gastroenterology dpt Age 2-6 months.
Exclusion: not stated.

constipation: definition not stated I: magnesium enriched infant formula (Novalac-IT)
N=47, age: 3.9±1.6 months , M/F 24/23
C: 20% strengthened infant formula
N=46, age: 3.8±1.5 months, M/F 23/23

8 weeks.
Loss to FU: 0

Dupont et al.23, 2005
QS 4

not stated Age 6 mo.to 3 yrs
Ambulatory.
Exclusion: history of intractable fecaloma 
or organic gastrointestinal disease or 
other neurologic, endocrine, metabolic 
disorders, allergic diseases or allergies. 

constipation: <1BM/day for >1 mo 
(age 6-12 mo.); or <3 BM/week for >3 
mo. (age 13 mo. to 3 yrs)

General: In case of unsuccesful maximum dose (8 g/
day for PEG; 6.66 g/day for lactulose) 1 micro-enema 
(glycerol) per day was given (max  3 consecutive days). 
In case of no defecation, 2 enemas were given in a 48h 
interval (max. 2 during the study).
I: PEG 4000 4 g/sachet. Starting dose:1 pair of sachets 
(1 with PEG 4000 and 1 with placebo). In children 13 
mo.-3 years the dose could be doubled if ineffective.If 
liquid stools are produced for more than 1 day, or more 
than 2-3 stools/day, the dose could be de-creased by 1 
pair of sachets/day to a min of 1 pair every other day 
and possibly to transitory interruption.  N=51;median 
age 28 mo.; M/F: 22/29
C: Lactulose 3.33 g/sachet. See above. N=45; median 
age 25.8 mo.; M/F:29/25

84 days.
Loss to FU:
I: 11 (21.6%)
C: 9 (20.0%)

Currently recommended treatments of childhood constipation are not evidence-based
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Table 3. Continued

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Gremse et al.25, 2002
QS 2

paediatric gastroenterology dpt. Age 2-16 yrs.
Referred for subspecialty evaluation of 
constipation 
Exclusion: organic diseases of the large 
and small intestine; known allergy to PEG 
or lactulose; previous gastrointestinal 
surgery; renal or heart failure; bowel 
obstruction; ileus; pregnancy; lactation; 
galactosemia; diabetes mellitus. 

constipation: 
definition not stated

I: PEG 3350 (Miralax, Braintree Laboratories, Inc, 
Braintree, MA) 10 g/m2/d orally for 2 weeks followed by 
the other agent for 2 weeks. N= see notes.
C: lactulose 1.3 g/kg/d orally for 2 weeks followed by 
the other agent for 2 weeks. N= see notes
Notes: crossover study.
Characteristics of analyzed children(n=37):
age: 7.8±3.7 yrs; M/F: 23/14

4 weeks.
Loss to FU: 7/44
(15.9%)

Halabi et al.26, 1999
QS 5

paediatric gastroenterology dpt. Age 4-18 yrs.
Children with constipation, adequate 
documentation, and good patient 
compliance.
Exclusion: small or large bowel organic 
disease

constipation: 
pain, difficulty in defecation, or 
£3BM/week
for >3 months

General: clearance of accumulated impacted stool by 
using lactulose alone or in combination with enema 
cleansing. 
I: cisapride syrup 0,3 mg/kg four times a day (Janssen 
UK) for 8 weeks. Analyzed: N=32; age 8.45±2.42; M/F: 
18/14
C:placebo (a matching syrup) for 8 weeks. Analyzed: 
N=32; age 8.26±2.43; M/F: 19/13

10 weeks.
Loss to FU:
9/79 (11%)

Hejl et al.27, 1990
QS 5

general paediatric
practice 

Age not stated.
Relatively compact faeces and difficulties 
at defaecation
Exclusion: not stated.

definition not stated I: Milk formula “Blue Allomin” with 4% lactulose (5,2 
grams per liter milk) (no other food). 
N=109; age: 7.1 wks (1-23); M/F ?
C: 2% lactulose (2.6 grams per liter milk) in the Blue 
Allomin formula. (no other food). 
N=111; age: 6.8 (1-26); M/F ?   
Notes: “dose finding”.

2 weeks.
Loss to FU:
48/220 (21.8%)

Loening-Baucke29, 2002
QS 3

general paediatric
practice 

Age ≥4 yrs. 
Referred to and newly evaluated  by the 
author for functional constipation and 
encopresis 
Exclusion: children who refused the toilet 
for stooling but who had no constipation, 
children with Hirschsprung’s disease, 
chronic intestinal pseudo-obstruction, or 
previous surgery of colon or anus.

constipation:
delay or difficulty in defecation, and 
encopresis (≥1/week) for >1 year 
 

I: Miralax (PEG) beverage 17g dissolved in 240mL. Initial 
dose was 0.5 g/kg/d for children with full rectums but 
no abdominal masses and no history of long intervals 
between huge BMs. Initial dose was 1 g/ kg/d for 
those with palpable abdominal fecal masses or history 
of infrequent huge BMs. Large doses were divided in 
2 daily doses. Adjustment by 30 mL every 3 days to a 
dosage that results in 1-2 soft BMs/day and prevents 
soiling and abdominal pain. N= 28. age 8.7±3.6. M/F: 
20/8.
C: Milk of Magnesia. Initial dose was 1 mL/kg for 
children with rectal fecal masses only at initial evaluation 
or no history of infrequent large BMs. 2.5 mL/kg was 
given to those who had palpable abdominal fecal 
masses or history of infrequent huge BMs.Large doses 
were divided in 2 daily doses.To be adjusted by 7.5 mL 
every 3 days to a dosage that results in 1-2 soft BMs/
day and prevents soiling and abdominal pain. N=21. age: 
7.3±3.0. M/F:17/4.
Notes: comparative clinical trial (CTT).

12 months.
Loss to FU: ?

Loening-Baucke et al.30, 2004
QS 5

general paediatric
practice 

Age >4 yrs.
Chronic functional constipation for ³6 
mo. with or without encopresis
Exclusion: children with Hirschsprung 
disease, hypothyreoi-dism, mental 
deficiency, chronic debilitating disease 
or neurologic abnormalities or children 
who had previous surgery of the colon 
or anus.

constipation:
a delay or difficulty in defecation 
for >2 weeks, sufficient to cause 
significant distress to the child, not 
attributable to organic and anatomic 
causes or intake of medication

I: Glucomannan (Dicofarm, Rome, Italy), equal to 450 
mg of alimentary fiber (4 wks). Given as 100 mg/kg/d 
(max 5 g/d), rounded to the nearest 500 mg. Each 
capsule was either sprinkled on food given with 50 ml 
of fluid per capsule, or given as a solution (mixed with 
50 ml of fluid), or swallowed as a capsule with 50 ml of 
fluid. N= see notes.
C: Placebo (maltodextrins)(Dicofarm, Rome, Italy). 
Administration: see above. N= see notes.
Notes: crossover study:
Group I (P-G):N=19; age ?; M/F ?;
Group II (G-P):N=27; age ?; M/F ?

8 weeks.
Loss to FU: 
15/46 (32%)
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Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Gremse et al.25, 2002
QS 2

paediatric gastroenterology dpt. Age 2-16 yrs.
Referred for subspecialty evaluation of 
constipation 
Exclusion: organic diseases of the large 
and small intestine; known allergy to PEG 
or lactulose; previous gastrointestinal 
surgery; renal or heart failure; bowel 
obstruction; ileus; pregnancy; lactation; 
galactosemia; diabetes mellitus. 

constipation: 
definition not stated

I: PEG 3350 (Miralax, Braintree Laboratories, Inc, 
Braintree, MA) 10 g/m2/d orally for 2 weeks followed by 
the other agent for 2 weeks. N= see notes.
C: lactulose 1.3 g/kg/d orally for 2 weeks followed by 
the other agent for 2 weeks. N= see notes
Notes: crossover study.
Characteristics of analyzed children(n=37):
age: 7.8±3.7 yrs; M/F: 23/14

4 weeks.
Loss to FU: 7/44
(15.9%)

Halabi et al.26, 1999
QS 5

paediatric gastroenterology dpt. Age 4-18 yrs.
Children with constipation, adequate 
documentation, and good patient 
compliance.
Exclusion: small or large bowel organic 
disease

constipation: 
pain, difficulty in defecation, or 
£3BM/week
for >3 months

General: clearance of accumulated impacted stool by 
using lactulose alone or in combination with enema 
cleansing. 
I: cisapride syrup 0,3 mg/kg four times a day (Janssen 
UK) for 8 weeks. Analyzed: N=32; age 8.45±2.42; M/F: 
18/14
C:placebo (a matching syrup) for 8 weeks. Analyzed: 
N=32; age 8.26±2.43; M/F: 19/13

10 weeks.
Loss to FU:
9/79 (11%)

Hejl et al.27, 1990
QS 5

general paediatric
practice 

Age not stated.
Relatively compact faeces and difficulties 
at defaecation
Exclusion: not stated.

definition not stated I: Milk formula “Blue Allomin” with 4% lactulose (5,2 
grams per liter milk) (no other food). 
N=109; age: 7.1 wks (1-23); M/F ?
C: 2% lactulose (2.6 grams per liter milk) in the Blue 
Allomin formula. (no other food). 
N=111; age: 6.8 (1-26); M/F ?   
Notes: “dose finding”.

2 weeks.
Loss to FU:
48/220 (21.8%)

Loening-Baucke29, 2002
QS 3

general paediatric
practice 

Age ≥4 yrs. 
Referred to and newly evaluated  by the 
author for functional constipation and 
encopresis 
Exclusion: children who refused the toilet 
for stooling but who had no constipation, 
children with Hirschsprung’s disease, 
chronic intestinal pseudo-obstruction, or 
previous surgery of colon or anus.

constipation:
delay or difficulty in defecation, and 
encopresis (≥1/week) for >1 year 
 

I: Miralax (PEG) beverage 17g dissolved in 240mL. Initial 
dose was 0.5 g/kg/d for children with full rectums but 
no abdominal masses and no history of long intervals 
between huge BMs. Initial dose was 1 g/ kg/d for 
those with palpable abdominal fecal masses or history 
of infrequent huge BMs. Large doses were divided in 
2 daily doses. Adjustment by 30 mL every 3 days to a 
dosage that results in 1-2 soft BMs/day and prevents 
soiling and abdominal pain. N= 28. age 8.7±3.6. M/F: 
20/8.
C: Milk of Magnesia. Initial dose was 1 mL/kg for 
children with rectal fecal masses only at initial evaluation 
or no history of infrequent large BMs. 2.5 mL/kg was 
given to those who had palpable abdominal fecal 
masses or history of infrequent huge BMs.Large doses 
were divided in 2 daily doses.To be adjusted by 7.5 mL 
every 3 days to a dosage that results in 1-2 soft BMs/
day and prevents soiling and abdominal pain. N=21. age: 
7.3±3.0. M/F:17/4.
Notes: comparative clinical trial (CTT).

12 months.
Loss to FU: ?

Loening-Baucke et al.30, 2004
QS 5

general paediatric
practice 

Age >4 yrs.
Chronic functional constipation for ³6 
mo. with or without encopresis
Exclusion: children with Hirschsprung 
disease, hypothyreoi-dism, mental 
deficiency, chronic debilitating disease 
or neurologic abnormalities or children 
who had previous surgery of the colon 
or anus.

constipation:
a delay or difficulty in defecation 
for >2 weeks, sufficient to cause 
significant distress to the child, not 
attributable to organic and anatomic 
causes or intake of medication

I: Glucomannan (Dicofarm, Rome, Italy), equal to 450 
mg of alimentary fiber (4 wks). Given as 100 mg/kg/d 
(max 5 g/d), rounded to the nearest 500 mg. Each 
capsule was either sprinkled on food given with 50 ml 
of fluid per capsule, or given as a solution (mixed with 
50 ml of fluid), or swallowed as a capsule with 50 ml of 
fluid. N= see notes.
C: Placebo (maltodextrins)(Dicofarm, Rome, Italy). 
Administration: see above. N= see notes.
Notes: crossover study:
Group I (P-G):N=19; age ?; M/F ?;
Group II (G-P):N=27; age ?; M/F ?

8 weeks.
Loss to FU: 
15/46 (32%)

Currently recommended treatments of childhood constipation are not evidence-based
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Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Loening-Baucke et al.31, 2006
QS 4

general paediatric
practice

Age ≥ 4 yrs. 
Referred for treatment of  functional 
constipation with fecal incontinence.
Exclusion: stool toiletting refusal, fecal 
incontinence without constipa-tion, 
previous refusal of one of the study 
medications, children who came from far 
away for a second opinion, and children 
with Hirschsprung’s disease, chronic 
intestinal pseudo-obstruction, or previous 
surgery.

functional constipation:
³ 2 of the following for at least 8 
wks:
<3 BM/wk,  >1 fecal incontinence/
wk, large stools in rectum, passing  
of large stools obstructing the toilet, 
retentive posturing 

General: at first visit disimpaction with 1 or 2 phosphate 
enemas if necessary. Dosage of study medication was 
adjusted to reach 1 or 2 stools of milkshake consistency/
day
I: 0.7 g/kg body weight PEG daily in 1 or 2 doses. Mixed 
with a beverage in a solution of 2g/30ml. 
N=39;age 8.0±2.8 yrs; M/F 31/8.
C: 2 mL/ kg body weight milk of magnesia daily. 
N=40;age 8.2±3.1 yrs; M/F 34/6.

12 months
Loss to FU:
I: 5/39 (12.8%)
C: 19/40 (47.5%)

Ni et al.34, 2001
QS 3

general paediatric
practice 

Age 1-7 yrs.
Exclusion: underlying diseases such as 
hypothyreoidism, hyperparathy-roidism, 
spinal and anal anomalies or mental 
retardation and those taking medications 
which might affect the efficacy. 
Concomitant use of macrolide antibiotics, 
azole antifungants, HIV protease 
inhibitors of nefazodone. Patients failing 
to complete the 4-wk treatment.

constipation: <2 BM/week for at least 
1 mo. 

I: MgO (125 mg 3 times/day for patients weighing 
<20 kg, or 250 mg 3 times/day for those >20 kg) plus 
cisapride syrup (0.2 mg/kg) three times a day. Analyzed 
children: N=44, age 3.31±1.68, M/F: 24/20.
C: MgO (125 mg 3 times/day for patients weighing <20 
kg, or 250 mg 3 times/day for those >20 kg)
Analyzed children: N=40, age: 3.46±1.47, M/F:27/13.

4 weeks.
Loss to FU:
40/128 (31%)

Nolan et al.35, 1991
QS 4

general paediatric
practice 

Age 4-16 yrs. 
Encopresis, evidence of stool on plain 
abdominal radiograph, attendance at 
normal school
Exclusion: severe or prolonged 
constipation necessitating previous 
hospital admissions for enemas and other 
treatments;
neuromuscular disorders (spina bifida, 
cerebral palsy, muscular dystrophy), 
Hirschsprung disease, use of purgatives 
for at least 2 wks before baseline 
assessment.

encopresis: 
definition not stated

I: laxative therapy:
disimpaction: 3-day cycles of 5 ml microlax enemas on 
day 1, one 5 mg bisacodyl supp after school and one 
in the evening on day 2, and a 5 mg bisacodyl tablet 
after school and one in the evening on day 3, up to four 
cycles;
maintenance phase:agarol 5-30 ml once or twice a day, 
senna granules, and/or bisacodyl tablets (doses were 
adjusted to maintain at least daily stools);
standard paediatric behaviour modification intervention 
(see below) N=83, age ?, M/F:55/28
C: standard paediatric behaviour modification 
intervention:
clarification of the postulated underlying physiological 
basis for encopresis;  bowel training programme with 
pos. reinforcement for succesful def in the toilet and 
additional reinforcement for every 24h without soiling; 
regular sitting programme (5-10 min after each meal); 
dietary advice, general counseling and support by 
paediatrician; psychiatric assessment when necessary.  
N=86, age ?, M/F: 69/17

12 months.
Loss to FU:
I: 4/83 (4.8%)
C: 3/86 (3.4%)

Nurko et al.36, 2000
QS 6

paediatric gastroenterology dpt. Age 2-16 yrs.
History of chronic constipation referred 
for evaluation, and <3 BMs/ week 
Exclusion: Hirschsprung’s disease, 
congenital abnormalities of the GI-tract, 
pelvic floor dyssynergia

constipation: 
<3 BMs/week

General: disimpaction: hypertonic phosphate enemas, 
senna.
I: Cisapride:orally (suspension of 1 mg/ml (Janssen 
Pharmaceutics, Mexico City)) at 0.2mg/kg/dose 3 times 
a day. The dose was increased after 8 wks if there was 
no clinical response. Max. dose was 10 mg 3 times a day
Analyzed: N=17;age 63± 7.4 mo.; M/F 12/5. 
C: Placebo (see above) Analyzed: N=19;age 75± 9.7 mo.; 
M/F 12/7.

12 weeks
Loss to FU:
I: 3/20 (15%);
C: 1/20 (5%)
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Table 3. Continued

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Loening-Baucke et al.31, 2006
QS 4

general paediatric
practice

Age ≥ 4 yrs. 
Referred for treatment of  functional 
constipation with fecal incontinence.
Exclusion: stool toiletting refusal, fecal 
incontinence without constipa-tion, 
previous refusal of one of the study 
medications, children who came from far 
away for a second opinion, and children 
with Hirschsprung’s disease, chronic 
intestinal pseudo-obstruction, or previous 
surgery.

functional constipation:
³ 2 of the following for at least 8 
wks:
<3 BM/wk,  >1 fecal incontinence/
wk, large stools in rectum, passing  
of large stools obstructing the toilet, 
retentive posturing 

General: at first visit disimpaction with 1 or 2 phosphate 
enemas if necessary. Dosage of study medication was 
adjusted to reach 1 or 2 stools of milkshake consistency/
day
I: 0.7 g/kg body weight PEG daily in 1 or 2 doses. Mixed 
with a beverage in a solution of 2g/30ml. 
N=39;age 8.0±2.8 yrs; M/F 31/8.
C: 2 mL/ kg body weight milk of magnesia daily. 
N=40;age 8.2±3.1 yrs; M/F 34/6.

12 months
Loss to FU:
I: 5/39 (12.8%)
C: 19/40 (47.5%)

Ni et al.34, 2001
QS 3

general paediatric
practice 

Age 1-7 yrs.
Exclusion: underlying diseases such as 
hypothyreoidism, hyperparathy-roidism, 
spinal and anal anomalies or mental 
retardation and those taking medications 
which might affect the efficacy. 
Concomitant use of macrolide antibiotics, 
azole antifungants, HIV protease 
inhibitors of nefazodone. Patients failing 
to complete the 4-wk treatment.

constipation: <2 BM/week for at least 
1 mo. 

I: MgO (125 mg 3 times/day for patients weighing 
<20 kg, or 250 mg 3 times/day for those >20 kg) plus 
cisapride syrup (0.2 mg/kg) three times a day. Analyzed 
children: N=44, age 3.31±1.68, M/F: 24/20.
C: MgO (125 mg 3 times/day for patients weighing <20 
kg, or 250 mg 3 times/day for those >20 kg)
Analyzed children: N=40, age: 3.46±1.47, M/F:27/13.

4 weeks.
Loss to FU:
40/128 (31%)

Nolan et al.35, 1991
QS 4

general paediatric
practice 

Age 4-16 yrs. 
Encopresis, evidence of stool on plain 
abdominal radiograph, attendance at 
normal school
Exclusion: severe or prolonged 
constipation necessitating previous 
hospital admissions for enemas and other 
treatments;
neuromuscular disorders (spina bifida, 
cerebral palsy, muscular dystrophy), 
Hirschsprung disease, use of purgatives 
for at least 2 wks before baseline 
assessment.

encopresis: 
definition not stated

I: laxative therapy:
disimpaction: 3-day cycles of 5 ml microlax enemas on 
day 1, one 5 mg bisacodyl supp after school and one 
in the evening on day 2, and a 5 mg bisacodyl tablet 
after school and one in the evening on day 3, up to four 
cycles;
maintenance phase:agarol 5-30 ml once or twice a day, 
senna granules, and/or bisacodyl tablets (doses were 
adjusted to maintain at least daily stools);
standard paediatric behaviour modification intervention 
(see below) N=83, age ?, M/F:55/28
C: standard paediatric behaviour modification 
intervention:
clarification of the postulated underlying physiological 
basis for encopresis;  bowel training programme with 
pos. reinforcement for succesful def in the toilet and 
additional reinforcement for every 24h without soiling; 
regular sitting programme (5-10 min after each meal); 
dietary advice, general counseling and support by 
paediatrician; psychiatric assessment when necessary.  
N=86, age ?, M/F: 69/17

12 months.
Loss to FU:
I: 4/83 (4.8%)
C: 3/86 (3.4%)

Nurko et al.36, 2000
QS 6

paediatric gastroenterology dpt. Age 2-16 yrs.
History of chronic constipation referred 
for evaluation, and <3 BMs/ week 
Exclusion: Hirschsprung’s disease, 
congenital abnormalities of the GI-tract, 
pelvic floor dyssynergia

constipation: 
<3 BMs/week

General: disimpaction: hypertonic phosphate enemas, 
senna.
I: Cisapride:orally (suspension of 1 mg/ml (Janssen 
Pharmaceutics, Mexico City)) at 0.2mg/kg/dose 3 times 
a day. The dose was increased after 8 wks if there was 
no clinical response. Max. dose was 10 mg 3 times a day
Analyzed: N=17;age 63± 7.4 mo.; M/F 12/5. 
C: Placebo (see above) Analyzed: N=19;age 75± 9.7 mo.; 
M/F 12/7.

12 weeks
Loss to FU:
I: 3/20 (15%);
C: 1/20 (5%)

Currently recommended treatments of childhood constipation are not evidence-based
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Table 3. Continued

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Perkin37, 1977
QS 3

general practice Age 0-15 yrs. 
Attending surgery with a history of 
constipation treated at home for 3 mo or 
more; understanding and agreeing to the 
completion of the patient diary card. 
Exclusion: requirement of surgical or 
medical correction (other than laxative) 

constipation:
definition not stated

I: lactulose 10-15 ml daily N= see notes.
C: senna syrup 10-20 ml daily. N= see notes.
Notes: crossover study:
Group I (L-S): N=11; age ?; M/F: ?
Group II (S-L): N=9; age: ?; M/F:?

3 weeks.
Loss to FU: 
1/21 (4.7%)

Sondheimer et al.40, 1982
QS 3

paediatric gastroenterology dpt./
constipation clinic

Age 3-13 yrs.
Referred to a clinic for chronic functional 
constipation
Exclusion: neurologic impairment or fecal 
soiling in absence of stool retention.

chronic functional constipation:
diagnosis based on historical features 
and a physical exam (dilated rectum, 
excessive retained stool directly within 
the anal verge, evidence of perianal 
soiling)

General: initial catharsis: 5-day course of oral bisacodyl, 
some combined with a daily enema for 3-5 days.
I: Mineral oil orally twice daily in doses sufficient to 
induce loose stools and leakage of oil per rectum. After 
week 1 the dose was reduced until oil leakage ceased.
This dose was maintained for a min. of 3 mo. If symptom 
control was satisfactory at 3 mo, the daily volume of oil 
was gradually reduced. N=19, age 6.3±2.5, M/F:13/6.
C: Senokot (tablet or syrup) in  doses sufficient to induce 
at least 1 BM/day during the first 2 wks. After  3 mo. 
tapering was done by changing from daily to every 
other day and then every third day. N=18, age 8.1±2.6, 
M/F:13/5.

6 months.
Loss to FU:
I: 1/19(5.2%)
C: 0%

Thomson et al.42, 2007
QS 7

general paediatric
practice

Age 2-11 years.
Exclusion: current or previous fecal 
impaction, previous intestinal perforation 
or obstruction, paralytic ileus, toxic 
megacolon, Hirschsprung ś disease, 
severe inflammatory conditions, severe 
gastrooesophagal reflux, diabetes, or use 
of high doses of stimulant laxatives with 
no effect.

constipation for ≥3 months: <3 BM/
week, pain at defecation for ≥ 25% of 
the days, and ≥25% of the BMs with 
straining and hard or lumpy stools

General: one week run in-period, in which previous used 
laxative treatment was continued
I: PEG+E 6.9 g powder per sachet, dissolved in 62.5 ml 
tap water (age-specific dose) for 2 weeks.
C: matching placebo
Notes: crossover study: 
Group I (PEG-placebo): N=27; age 5.3±2.4 yrs; M/F: 
13/14
Group II (placebo-PEG): N=24;  age 5.5±2.9 yrs; M/F: 
9/15

7 weeks (incl. run in- 
and wash out-periods).
Loss to FU:
2/51 (4%) 

Tolia et al.43, 1993
QS 4

paediatric gastroenterology dpt. Age >2 yrs.
Normal growth and development.
Exclusion: Hirschsprung’s disease, history 
of recurrent vomiting and/or aspiration, 
central nervous system problems or 
known history of liver, kidney and heart 
disease

constipation: infrequent, large, 
firm to hard stools, rectal pain or 
bleeding, small amounts of stool daily, 
incomplete stool evacuation, periodic 
passage of large amounts of stool, 
faecal impaction 

I: pineapple flavoured balanced oral lavage solution 
containing PEG 3350 (sweetened with Nutra-sweet) 
in the dose of 20 ml.kg/h for 4 h once daily on two 
consecutive days (max amount/h: 1 l.),  and a single oral 
dose of metoclopramide (0.1 mg/ kg) to prevent nausea 
and vomiting. N=19, age 6.44±2.36 yrs, M/F 12/7
C: 2-8 tablespoons of mineral oil in two divided doses for 
two days (@30ml/10 kg bodyweight), blended with 120-
180 ml of orange juice. N=17, age 6.88±3.26, M/F 11/6

2 days.
Loss to FU:
I: 6/23 (26%)
C: 6/25 (24%)

Urganci et al.44, 2005
QS 3

paediatric gastroenterology dpt. Age 2-12 yrs. 
Referred for chronic constipation with 
evidence of fecal impaction.
Exclusion: Hirschsprung disease, 
hypothyreoidism, mental deficiency, 
chronic debilitating diseases, neurologic 
abnormalities, previous surgery of colon

constipation: 
³2 of the following for ³3 mo.: 
hard stools, painful defecation, rectal 
bleeding, encopresis, <3 BM/ week

General: increase of fiber intake: “age+ 10” in grams.
I : lactulose orally (suspension of 1ml/kg), twice daily. 
Dose is adapted by 25% every 3 days as is required to 
yield 2 firm loose stools per day. Max. dose is 3 ml/kg/
day. N=20 ; age 43.7±31.3 mo.; M/F 10/10.
C : liquid paraffin orally (suspension of 1ml/kg) twice 
daily. Adaptation of dose/max. dose: see above.
N=20; age 46.1±36.4 ; M/F 12/8.

8 weeks.
Loss to FU: 0%
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Table 3. Continued

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Perkin37, 1977
QS 3

general practice Age 0-15 yrs. 
Attending surgery with a history of 
constipation treated at home for 3 mo or 
more; understanding and agreeing to the 
completion of the patient diary card. 
Exclusion: requirement of surgical or 
medical correction (other than laxative) 

constipation:
definition not stated

I: lactulose 10-15 ml daily N= see notes.
C: senna syrup 10-20 ml daily. N= see notes.
Notes: crossover study:
Group I (L-S): N=11; age ?; M/F: ?
Group II (S-L): N=9; age: ?; M/F:?

3 weeks.
Loss to FU: 
1/21 (4.7%)

Sondheimer et al.40, 1982
QS 3

paediatric gastroenterology dpt./
constipation clinic

Age 3-13 yrs.
Referred to a clinic for chronic functional 
constipation
Exclusion: neurologic impairment or fecal 
soiling in absence of stool retention.

chronic functional constipation:
diagnosis based on historical features 
and a physical exam (dilated rectum, 
excessive retained stool directly within 
the anal verge, evidence of perianal 
soiling)

General: initial catharsis: 5-day course of oral bisacodyl, 
some combined with a daily enema for 3-5 days.
I: Mineral oil orally twice daily in doses sufficient to 
induce loose stools and leakage of oil per rectum. After 
week 1 the dose was reduced until oil leakage ceased.
This dose was maintained for a min. of 3 mo. If symptom 
control was satisfactory at 3 mo, the daily volume of oil 
was gradually reduced. N=19, age 6.3±2.5, M/F:13/6.
C: Senokot (tablet or syrup) in  doses sufficient to induce 
at least 1 BM/day during the first 2 wks. After  3 mo. 
tapering was done by changing from daily to every 
other day and then every third day. N=18, age 8.1±2.6, 
M/F:13/5.

6 months.
Loss to FU:
I: 1/19(5.2%)
C: 0%

Thomson et al.42, 2007
QS 7

general paediatric
practice

Age 2-11 years.
Exclusion: current or previous fecal 
impaction, previous intestinal perforation 
or obstruction, paralytic ileus, toxic 
megacolon, Hirschsprung ś disease, 
severe inflammatory conditions, severe 
gastrooesophagal reflux, diabetes, or use 
of high doses of stimulant laxatives with 
no effect.

constipation for ≥3 months: <3 BM/
week, pain at defecation for ≥ 25% of 
the days, and ≥25% of the BMs with 
straining and hard or lumpy stools

General: one week run in-period, in which previous used 
laxative treatment was continued
I: PEG+E 6.9 g powder per sachet, dissolved in 62.5 ml 
tap water (age-specific dose) for 2 weeks.
C: matching placebo
Notes: crossover study: 
Group I (PEG-placebo): N=27; age 5.3±2.4 yrs; M/F: 
13/14
Group II (placebo-PEG): N=24;  age 5.5±2.9 yrs; M/F: 
9/15

7 weeks (incl. run in- 
and wash out-periods).
Loss to FU:
2/51 (4%) 

Tolia et al.43, 1993
QS 4

paediatric gastroenterology dpt. Age >2 yrs.
Normal growth and development.
Exclusion: Hirschsprung’s disease, history 
of recurrent vomiting and/or aspiration, 
central nervous system problems or 
known history of liver, kidney and heart 
disease

constipation: infrequent, large, 
firm to hard stools, rectal pain or 
bleeding, small amounts of stool daily, 
incomplete stool evacuation, periodic 
passage of large amounts of stool, 
faecal impaction 

I: pineapple flavoured balanced oral lavage solution 
containing PEG 3350 (sweetened with Nutra-sweet) 
in the dose of 20 ml.kg/h for 4 h once daily on two 
consecutive days (max amount/h: 1 l.),  and a single oral 
dose of metoclopramide (0.1 mg/ kg) to prevent nausea 
and vomiting. N=19, age 6.44±2.36 yrs, M/F 12/7
C: 2-8 tablespoons of mineral oil in two divided doses for 
two days (@30ml/10 kg bodyweight), blended with 120-
180 ml of orange juice. N=17, age 6.88±3.26, M/F 11/6

2 days.
Loss to FU:
I: 6/23 (26%)
C: 6/25 (24%)

Urganci et al.44, 2005
QS 3

paediatric gastroenterology dpt. Age 2-12 yrs. 
Referred for chronic constipation with 
evidence of fecal impaction.
Exclusion: Hirschsprung disease, 
hypothyreoidism, mental deficiency, 
chronic debilitating diseases, neurologic 
abnormalities, previous surgery of colon

constipation: 
³2 of the following for ³3 mo.: 
hard stools, painful defecation, rectal 
bleeding, encopresis, <3 BM/ week

General: increase of fiber intake: “age+ 10” in grams.
I : lactulose orally (suspension of 1ml/kg), twice daily. 
Dose is adapted by 25% every 3 days as is required to 
yield 2 firm loose stools per day. Max. dose is 3 ml/kg/
day. N=20 ; age 43.7±31.3 mo.; M/F 10/10.
C : liquid paraffin orally (suspension of 1ml/kg) twice 
daily. Adaptation of dose/max. dose: see above.
N=20; age 46.1±36.4 ; M/F 12/8.

8 weeks.
Loss to FU: 0%

Currently recommended treatments of childhood constipation are not evidence-based
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Table 3. Continued

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Voskuijl et al.46, 2004
QS 7

paediatric gastroenterology dpt. Age 6 mo.-5 yrs.
Exclusion: organic causes for defecation 
disorders, including Hirschsprung’s 
disease, spina bifida occulta, or 
hypothyroidism

constipation: 
³2 of the following symptoms for the 
last 3 mo: <3 BM/ week; encopresis 
>1/week; large amounts of stool every 
7-30 days; palpable abdominal or 
rectal mass on physical examination

General: one enema daily for 3 days to clear any rectal 
faecal remains (³6 yrs 60 ml Klyx; >6 yrs 120 ml Klyx)
Toilet training after each meal.
I: PEG 3350 (6mo- 6 yrs: 1 sachet/ day= 2.95 g)(>6 
yrs: 2 sachets/ day=5.9 g). After 1 week the dose was 
doubled in case of insufficient effect; or halved in case 
of diarrhoea. N=50; age 6.5±3.2; M/F 27/23. 
C: lactulose (6mo- 6 yrs: 1 sachet/ day= 6g)(>6 yrs: 2 
sachets/day=12g). After 1 week the dose was doubled in 
case of insufficient effect; or halved in case of diarrhoea. 
N= 50; age 6.5±3.4; M/F 28/22. 

8 weeks of treatment; 
26 weeks of FU.
Loss to FU: 
I: 4/50 (8%)
C: 5/50 (10%)

Wald et al.47, 1987
QS 3

general paediatric
 practice

Age not stated.
Encopresis for at least 6 mo. Description 
of participants in a previous study (Wald 
1986).
Exclusion: not stated

encopresis:
definition not stated

I: biofeedback: children with an abnormal expulsion 
pattern were taught a technique to normalize their 
patterns and they and children with normal expulsion 
pattern were told to use the technique whenever they 
attempted to defaecate. N=24;age 8.3 (6-15) yrs; M/F 
20/4.
C: mineral oil in graded amounts (1-4 table spoons a 
day). N=26; age 8.4 (6-13); M/F 20/6.

12 months.
Loss to FU:
10/50 (20%)

Wang et al.48, 2007
QS 7

general paediatric
practice

Age 8-18 years.
Children with Bristol stool score I. II or III, 
informed consent.
Exclusion: children with digestive organic 
diseases or systemic disea-ses, treatment 
one week previous to inclusion.

constipation: decrease of bowel 
movement frequency dry stools, 
difficult and painful bowel 
movements, usually with crying 
and refusal of defecation, affecting 
appetite and quality of life 

I: PEG (Forlax), 20 g/day orally
N=105, age 11.3±2.8 yrs, M/F 43/26.
C: lactulose 15 g/day in the first 3 days, than 10 ml/day, 
orally. N=111, age 11.2±2.75 yrs, M/F 47/64.

2 weeks
Loss to FU: 
25/216 (11.6%)

Youssef et al.49 2002
QS 7

paediatric gastroenterology dpt. Age 3-18 yrs.
Evidence of fecal impaction.
Exclusion: previous gastrointestinal 
surgery; allergy/sensitivity to PEG solution 
or phosphates; signs or symptoms 
suggestive of obstruction

fecal impaction: palpable mass in the 
left lower abdomen and/or a dilated 
rec-tum filled with a large amount of 
hard stool on rectal exam

I1: PEG 3350 in 0,25 g/kg/day. N=10; age 7.9±2.5; M/F 
7/3 
I2: PEG 3350 in 0,5 g/kg/day. N=10; age 5.7±1.7; M/F 
7/3
I3: PEG 3350 in 1,0 g/kg/day. N=10; age 7.8±2.9; M/F 
8/2
I4: PEG 3350 in 1.5 g/kg/day. N=10; age 8.6±2.9; M/F 
7/3
Max dose: 100 g daily. 
Notes:“dose finding”.

5 days
Loss to FU: 
1/41 (2.4%)

Zoppi et al.50, 1998
QS 3

not stated Age not stated.
Exclusion: evidence of anatomical 
disorders; encopresis/soiling; laxative use; 
pharmacological treatment for 2 mo prior 
to entry; presence of infectious diseases

functional chronic constipation: stool 
frequency <1/48h and hard stool 
consistency

General: balanced diet supplying an amount of energy of 
80 kCal kg/d in accordance with age 
I: calcium polycarbophil orally (dosage 0.62/g 3 times/
day). N=14, age ?, M/F ?
C: matching placebo. N=14, age ?, M/F ?
Notes: total age: 9.5±3.0, total M/F: 16/12.

1 month.
Loss to FU: 0%

Abbreviations: QS: quality score; loss to FU: loss to follow up; I: intervention under study; C: control intervention; M/F: 
male/female.

Methodological quality assessment 

The reviewers initially agreed on 85% of the quality items. The inter-observer reliability of the 

methodological quality assessment (0.70) was high.

The most prevalent shortcomings of the studies were: no concealment of treatment 

allocation (n=18 (61%)); no similarity between the intervention groups regarding the most 
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Table 3. Continued

Study, methodological 
quality score

Setting Participants Diagnosis Interventions Follow-up duration
(n (%) loss to FU)

Voskuijl et al.46, 2004
QS 7

paediatric gastroenterology dpt. Age 6 mo.-5 yrs.
Exclusion: organic causes for defecation 
disorders, including Hirschsprung’s 
disease, spina bifida occulta, or 
hypothyroidism

constipation: 
³2 of the following symptoms for the 
last 3 mo: <3 BM/ week; encopresis 
>1/week; large amounts of stool every 
7-30 days; palpable abdominal or 
rectal mass on physical examination

General: one enema daily for 3 days to clear any rectal 
faecal remains (³6 yrs 60 ml Klyx; >6 yrs 120 ml Klyx)
Toilet training after each meal.
I: PEG 3350 (6mo- 6 yrs: 1 sachet/ day= 2.95 g)(>6 
yrs: 2 sachets/ day=5.9 g). After 1 week the dose was 
doubled in case of insufficient effect; or halved in case 
of diarrhoea. N=50; age 6.5±3.2; M/F 27/23. 
C: lactulose (6mo- 6 yrs: 1 sachet/ day= 6g)(>6 yrs: 2 
sachets/day=12g). After 1 week the dose was doubled in 
case of insufficient effect; or halved in case of diarrhoea. 
N= 50; age 6.5±3.4; M/F 28/22. 

8 weeks of treatment; 
26 weeks of FU.
Loss to FU: 
I: 4/50 (8%)
C: 5/50 (10%)

Wald et al.47, 1987
QS 3

general paediatric
 practice

Age not stated.
Encopresis for at least 6 mo. Description 
of participants in a previous study (Wald 
1986).
Exclusion: not stated

encopresis:
definition not stated

I: biofeedback: children with an abnormal expulsion 
pattern were taught a technique to normalize their 
patterns and they and children with normal expulsion 
pattern were told to use the technique whenever they 
attempted to defaecate. N=24;age 8.3 (6-15) yrs; M/F 
20/4.
C: mineral oil in graded amounts (1-4 table spoons a 
day). N=26; age 8.4 (6-13); M/F 20/6.

12 months.
Loss to FU:
10/50 (20%)

Wang et al.48, 2007
QS 7

general paediatric
practice

Age 8-18 years.
Children with Bristol stool score I. II or III, 
informed consent.
Exclusion: children with digestive organic 
diseases or systemic disea-ses, treatment 
one week previous to inclusion.

constipation: decrease of bowel 
movement frequency dry stools, 
difficult and painful bowel 
movements, usually with crying 
and refusal of defecation, affecting 
appetite and quality of life 

I: PEG (Forlax), 20 g/day orally
N=105, age 11.3±2.8 yrs, M/F 43/26.
C: lactulose 15 g/day in the first 3 days, than 10 ml/day, 
orally. N=111, age 11.2±2.75 yrs, M/F 47/64.

2 weeks
Loss to FU: 
25/216 (11.6%)

Youssef et al.49 2002
QS 7

paediatric gastroenterology dpt. Age 3-18 yrs.
Evidence of fecal impaction.
Exclusion: previous gastrointestinal 
surgery; allergy/sensitivity to PEG solution 
or phosphates; signs or symptoms 
suggestive of obstruction

fecal impaction: palpable mass in the 
left lower abdomen and/or a dilated 
rec-tum filled with a large amount of 
hard stool on rectal exam

I1: PEG 3350 in 0,25 g/kg/day. N=10; age 7.9±2.5; M/F 
7/3 
I2: PEG 3350 in 0,5 g/kg/day. N=10; age 5.7±1.7; M/F 
7/3
I3: PEG 3350 in 1,0 g/kg/day. N=10; age 7.8±2.9; M/F 
8/2
I4: PEG 3350 in 1.5 g/kg/day. N=10; age 8.6±2.9; M/F 
7/3
Max dose: 100 g daily. 
Notes:“dose finding”.

5 days
Loss to FU: 
1/41 (2.4%)

Zoppi et al.50, 1998
QS 3

not stated Age not stated.
Exclusion: evidence of anatomical 
disorders; encopresis/soiling; laxative use; 
pharmacological treatment for 2 mo prior 
to entry; presence of infectious diseases

functional chronic constipation: stool 
frequency <1/48h and hard stool 
consistency

General: balanced diet supplying an amount of energy of 
80 kCal kg/d in accordance with age 
I: calcium polycarbophil orally (dosage 0.62/g 3 times/
day). N=14, age ?, M/F ?
C: matching placebo. N=14, age ?, M/F ?
Notes: total age: 9.5±3.0, total M/F: 16/12.

1 month.
Loss to FU: 0%

Abbreviations: QS: quality score; loss to FU: loss to follow up; I: intervention under study; C: control intervention; M/F: 
male/female.

important prognostic indicators (i.e. age, sex, duration of disease, severity of disease) (n=20 

(71%)); no blinding of outcome assessor (n=16 (57%)) and no intention to treat analysis 

(n=21 (75%)). The overall methodological quality had a mean score of 4.8 (range RCTs 1-10; 

CCT 3; crossover studies 2-8). Only 10 studies (36%) had a score of ³6 points indicating a 

good methodological quality.

Currently recommended treatments of childhood constipation are not evidence-based
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Heterogeneity 

Clinical diversity in the studies included with regard to participants, diagnosis, interventions 

and outcome measures presented, was large. The lack of a uniform outcome measure made 

a formal meta-analysis impossible. Most studies, however, reported on either treatment 

success or defecation frequency. Although the definition of treatment success differed 

substantially between studies, all studies presented treatment succes as the percentage of 

succesfully treated children. We therefore statistically pooled results on treatment succes for 

the comparisons between polyethylene glycol (PEG) and any other laxative and between PEG 

and lactulose. In case the presentation of the effect on defecation frequency was comparable 

we pooled the results on the effect on the number of bowel movements (cisapride compared 

with placebo and fibre compared with placebo). For all other comparisons, a best evidence 

synthesis was performed to summarize the results.

Laxatives and dietary measures

The results of the included studies that were analyzed in the present review and the results 

of the best evidence synthesis are presented in Tables 4 and 5.

PEG compared with placebo

Only one high quality study42 investigated the effect of PEG in comparison with placebo. 

Compared with placebo PEG was more effective in increasing defecation frequency (mean 

treatment difference 1.64 (95% CI 0.99-2.28)). For decrease in fecal incontinence episodes, 

no significant differences were found (mean treatment difference 0.15 (ns)). 

PEG compared with other laxatives

Eight studies comparing PEG to another laxative were included. Of these, one study 

reported on defecation frequency only20. The other seven all reported on treatment succes 

23,25,29,31,43,46,48 (pooled risk ratio (RR) 1.47 (95%CI 1.23 to 1.76)(c2 17.89, p<0.0001)). The 

number needed to treat (NNT) is 4.0 (95%CI 6.0 to 2.9). 

PEG compared with lactulose

Five studies20,23,25,46,48 compared the efficacy of PEG with lactulose. Four of these 5 studies 

reported on treatment success25,46,48 and the number of children with soft or normal 

stools23. All 4 studies showed that PEG was more effective than lactulose with regard to 

these outcome measures (pooled RR for treatment succes 1.63 (95% CI 1.40 to 1.90)(c2 

38.95, p<0.0001)). When treating children with constipation 3.3 children need to be treated 

with PEG in order to get one more treatment success in comparison to treatment with 

lactulose (95% CI 4.5 to 2.6). 
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Table 4. Results of the included studies used in our review 

Table 4a: PEG compared to placebo

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Thomson et al.42, 
2007
(HQ)

PEG+E,  
starting dose: 
<7 yrs 6.9 g/day, 
7-11 yrs 13.8 g/day

Placebo Mean defecation 
frequency/week

I: 3.12±2.05C: 
1.45±1.2 
(p<0.001)

more 
effective

Fecal 
incontinence

I: 4.70±6.3
C: 4.85±7.9

ns

Table 4b: PEG compared to lactulose

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Candy et al.20, 
2006
(HQ)

PEG+E,
starting with half 
the dosage requi-red 
for disimpac-tion/day

Lactulose,
starting with 
half the dosage 
required for dis-
impaction/day

Mean defecation 
frequency/week

I: 9.4±4.6 
C: 5.9±4.3
(p=0.007)

more 
effective

Voskuijl et al.46, 
2004 
(HQ)

PEG 3350, 
starting dose 
<6 yrs 2.95 g/day, 
>6 yrs 5.9 g/day

Lactulose,
starting dose 
<6 yrs 6 g/day, 
>6 yrs 12g/day

Mean defecation 
frequency/week

I: 7.1±5.1
C: 6.4±5.2
(p=0.505)

ns

Treatment succes 
(³3 BMs/week 
and no soiling)

I: 31/50 (63%) 
C: 23/50 (47%) 
(p=0.013)

more 
effective

Dupont et al.23, 
2005 
(LQ)

PEG 4000,
starting dose 
4 g/day

Lactulose,
starting dose 
3.33 g/day

Median 
defecation 
frequency/week

I: 8.5 (range 7.5-
12.5) in babies,
7 (5-8) in toddlers
C: 11.5 (9-13) in 
babies,
6 (4-7) in toddlers

ns

Children with 
soft/normal 
stools

I : 44/47 (93.6%)
C : 29/40 (72.5%)
(p=0.008)

more 
effective

Gremse et al.25, 
2002 
(LQ)

PEG 3350,
10 g/m2/day

Lactulose,
1.3 g/kg/day 

Mean defecation 
frequency/2 
weeks

I: 14.8±1.4
C: 13.5±1.5
(p<0.05)

more 
effective

Global 
assessment of 
treatment succes 

I: 31/37 (84%)
C: 17/37 (45.9%)
(p=0.002)

more 
effective

Wang et al.48, 
2007 
(HQ)

PEG 4000,
20 g/day

Lactulose,
15 g/day

Median 
defecation 
frequency/week

I: 7
C: 6

ns

Children in 
clinical remission 
of constipation

I: 76/105 (72%)
C: 45/111 (41%)
(p<0.01)

more 
effective

Currently recommended treatments of childhood constipation are not evidence-based
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Table 4c: PEG compared to other laxatives

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Tolia et al.43, 
1993 
(LQ)

PEG 3350,
20 ml/kg/h

Mineral oil,
30 ml/10 kg

Children with 
>1 BM after 
treatment

I: 17/19 (89%)
C: 12/17 (71%)
(p<0.005)

more 
effective

Loening-Baucke 29, 
2002 (LQ)

PEG 3350,
starting dose 0.5 or 1 
g/kg/day

Milk of magnesia,
starting dose 1or 
2.5 mL/kg/day 

Treatment succes 
(³3 BMs/week 
and £2 soiling 
episodes per 
month)

I: 17/28 (61%)
C:14/21 (67%)
(p=0.67)

ns

Loening-Baucke
et al.31, 2006 
(LQ)

PEG 3350,
0.7 g/kg body weight 
PEG daily

Milk of magnesia,
2 mL/ kg body 
weight daily

Improvement 
(³3 BMs/week 
and £2 soiling 
episodes/ mnth; 
no abd pain)

I: 24/39 (62%)
C: 17/40 (43%)
(p=0.086)

ns

Table 4d: Lactulose compared to other laxatives

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Perkin 37, 1977 
(LQ)

Lactulose,
10-15 ml/day

Senna,
10-20 ml/day

Mean defecation 
frequency/week

I: 18.1±2.0
C: 17.1±1.5
(p=0.075)

ns

Urganci et al.44, 
2005 
(LQ)

Lactulose,
starting dose 1 ml/kg 
twice/day

Liquid paraffin,
starting dose 1 
ml/kg twice/day

Mean defecation 
frequency/week

I: 12.3±6.6
C: 16.1±2.2
(p<0.05)

less 
effective

Table 4e: Cisapride

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Halabi et al.26, 
1999 
(LQ)

Cisapride Placebo Mean defecation 
frequency/week

I: 6.7±0.9
C: 1.3±0.9
(p<0.0001)

more 
effective

Ni et al.34, 2001 
(LQ)

Cisapride, 
0.2 mg/kg 3 dd
+ MgO
125 or 250 mg 3 
times/day

Magnesium-
oxide,
125 or 250 mg 3 
times/day

Children with ³3 
BMs/week

I: 40/44 (91%)
C:27/40 (67%)
(p=0.013)

more 
effective

Nurko et al.36, 
2000 
(HQ)

Cisapride,
0.2 mg/kg/dose 3 
times/day 

Placebo Mean defecation 
frequency/week

I: 4.1±1.1
C: 2.2±0.6
(p>0.05)

ns
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Table 4e: Cisapride

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Halabi et al.26, 
1999 
(LQ)

Cisapride Placebo Mean defecation 
frequency/week

I: 6.7±0.9
C: 1.3±0.9
(p<0.0001)

more 
effective

Ni et al.34, 2001 
(LQ)

Cisapride, 
0.2 mg/kg 3 dd
+ MgO
125 or 250 mg 3 
times/day

Magnesium-
oxide,
125 or 250 mg 3 
times/day

Children with ³3 
BMs/week

I: 40/44 (91%)
C:27/40 (67%)
(p=0.013)

more 
effective

Nurko et al.36, 
2000 
(HQ)

Cisapride,
0.2 mg/kg/dose 3 
times/day 

Placebo Mean defecation 
frequency/week

I: 4.1±1.1
C: 2.2±0.6
(p>0.05)

ns

Table 4g: Mineral oil

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Sondheimer 
et al.40, 1982 
(LQ)

Mineral oil,
twice/day in doses 
sufficient to induce 
loose stools rectal 
oil leakage

Senna,
in doses suffi-
cient to induce 
1 BM/day

Children with 
daily BMs

I: 16/19 (89%)
C: 9/18 (50%)
(p<0.05)

more 
effective

Tolia et al.43, 1993 
(LQ)

Mineral oil,
30 ml/10 kg

PEG 3350,
20 ml/kg/h

Children with 
>1 BM after 
treatment

I: 12/17 (71%)
C: 17/19 (89%)
(p<0.005)

less 
effective

Wald et al.47, 
1987 
(LQ)

Mineral oil
1-4 tablespoons/day

Biofeedback Children with 
< 1 soiling 
episode/week

I: 13/26 (50%)
C: 14/24 (60%)

ns

Table 4f: Senna

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Berg et al.16, 
1983 
(LQ)

Senna,
starting dose 
1 tablet

Placebo (C1),
starting dose 
1 tablet
No medication 
(C2)

Relief of soiling  
(on a 4-point 
scale indicating 
frequency of 
soiling)

I: 5/14 (55%)
C1: 7/11 (64%)
P=0,16
C2: 6/15 (66%)
(p=0.81)

ns

Perkin37, 1977 
(LQ)

Senna,
10-20 ml/day

Lactulose,
10-15 ml/day 

Mean defecation 
frequency/week

I: 17.1±1.5
C: 18.1 ±2.0
(p=0.075)

ns

Sondheimer 
et al.40, 1982 
(LQ)

Senna,
in doses sufficient 
to induce 
1 BM/day

Mineral oil,
twice/day in 
doses sufficient 
to induce loose 
stools rectal oil 
leakage

Children with 
daily BMs

I: 9/18 (50%)
C: 16/19 (89%)
(p<0.05)

less 
effective

Currently recommended treatments of childhood constipation are not evidence-based
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All 5 studies20,23,25,46,48 evaluated the effect on defecation frequency. Three studies scored 

as high quality20,46,48. One high quality study20 and one low quality study25 found PEG to 

be superior to lactulose in increasing the number of bowel movements. Two high quality 

studies46,48 and one low quality study23 reported no significant difference between PEG and 

lactulose (conflicting evidence).

Youssef et al. performed a high-quality dose finding study. They compared different doses 

of PEG (0.25, 0.5, 1.0 and 1.5 g/kg/day) and found that doses of 1.0 and 1.5 g/kg/day were 

more effective in achieving disimpaction than lower doses45.

Lactulose

In addition lactulose was compared to other laxatives in two low-quality studies. Perkin 

et al.37 compared lactulose to senna and found no significant difference in defecation 

frequency between the two treatments (limited evidence). Urganci et al.44 found lactulose to 

be less effective compared to liquid paraffin in increasing the defecation frequency (limited 

evidence). 

Based on all the studies on lactulose, we found conflicting evidence for an effect of lactulose 

on defecation frequency in comparison with PEG, liquid paraffin, and senna with lactulose 

being less than or equally effective. 

In a low-quality dose-finding study on lactulose, Hejl et al.27 investigated the effect of a milk 

formula with either 4% or 2% lactulose. They reported no significant differences between 

the two doses regarding all outcome measures. 

Cisapride 

Cisapride, a prokinetic agent, has been withdrawn from the market because of cardiovascular 

adverse events. Nevertheless, we found two studies comparing the effect on defecation 

frequency of cisapride with placebo26,36. Nurko et al. performed a high-quality study and 

Table 4h: Fibre

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Castillejo et al.21, 
2006
(HQ)

Cocoa husk 
supplement (fibre),
3-6 yrs: 2 sachets 
(=8mg)/day; 
7-10 yrs: 4 sachets 
(=16mg)/day

Placebo,
3-6 yrs: 
2 sachets/day; 
7-10 yrs: 
4 sachets/day

Mean defecation 
frequency/week

I: 6.2±3.3 
C: 5.1±2.1
(p=0.78)

ns

Loening-Baucke 
et al.30, 2004 
(LQ)

Glucomannan (fibre),
100 mg/kg/day

Placebo 
(maltodextrins),
100 mg/kg/day

Mean defecation 
frequency/week

I: 4.5± 2.3
C: 3.8± 2.2
(p=0.139)

ns
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Table 4i: Laxatives investigated in one single study

Study (quality) Intervention Controle 
intervention

Outcome 
measure

Results Efficacy

Banaszkiewicz et 
al.14, 2005 (HQ)

Lactobacillus GG, 
109 colony forming 
units twice/day
+70% lactulose
1 ml/kg/day  

Placebo
+70% lactulose,
1 ml/kg/day

Mean defecation 
frequency/week 
at 12 weeks

I: 6.1±1.8
C: 6.8±3.1
(p=0.5)

ns

Bellomo-Brandaõ 
et. al.15, 2003 
(LQ)

Erythromycine 
estolate,
20 g/kg/day

 Placebo Improvement 
of constipation 
(based on stool 
frequency, 
soiling, faecal im-
paction, faecal 
con-sistency and 
pain at stool 
passage)

End phase 1:
E-P: 2.2±1.0
P-E: 2.9±2.8
End phase 2: 
E-P: 4.3±2.3
P-E: 2.4±2.1
(E vs. P.: 
p=0.006)

more 
effective

Bongers et al.17, 
2007
(HQ)

new formula with 
high concentration of 
sn-2 palmitic acid, a 
mixture of prebiotic 
oligosac-charides and 
par-tially hydrolyzed 
whey protein 
(Nutrilon Omneo)

standard formula 
(Nutrilon 1)

Mean defecation 
frequency/week
Improvement 
of hard to soft 
stools

I: 9±2.5
C: 5.6±2.8
(p=0.36)
I:  9/10(90%) 
C: 5/10(50%) 
(p=0.14)

ns
ns

Bu et al.19, 2007 
(HQ)

Lactobacillus casei 
rhamnosus (Lcr35),
8x108  colony 
forming units/day

Magnesium-oxide 
(C1), 
50 mg/kg/day
Placebo (C2)

Mean defecation 
frequency/day

I: 0.6±0.2
C1: 0.5±0.1
(p=0.77)
C2: 0.4±0.1
(p=0.006)

ns
more 
effective

Chao et al.22, 2007 
(LQ)

Magnesium-enriched 
infant formula 
(Novalac-IT)

20%-strengthened 
infant formula

Improvement of 
constipation 
(based on stool 
consistency, 
fre-quency 
and volume, 
and defecation 
difficulties)

I: 42/47 (89%) 
C: 25/46 (54%) 
(p<0.001)

more 
effective

Nolan et al.35, 
1991 
(LQ)

Senna and/or 
bisacodyl and/or 
agarol

Standard paediatric 
behaviour 
modification

Treatment succes I: 42/83 (51%)
C: 31/86 (36%)
(p=0.079)

ns

Zoppi et al.50, 
1998 
(LQ)

Calcium 
polycarbophil,
0.62/g 3 times/day

Placebo Children with 
disappearance of 
constipation 
(1 BM/day, soft 
stools)

I: 6/14 (43%)
C: 0/14 (0%)
(p£0.01)

more 
effective

Abbreviations: LQ: low methodological quality; HQ: high methodological quality; BM: bowel movement; 
I: intervention under study; C: control intervention; ns: not significant

Currently recommended treatments of childhood constipation are not evidence-based
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reported no significant difference between cisapride and placebo36. In a low-quality study 

Halabi et al. found cisapride to be more effective compared to placebo26. 

Pooling the data resulted in a weighted standardized mean difference of 4.0 bowel 

movements per week in favour of cisapride (95%CI 0.38 to 7.64)(c2 4.69, p<0.05). 

One low-quality study that investigated cisapride added to magnesium oxide found this 

combination to be more effective than magnesium oxide alone (limited evidence) 34. 

Table 5: Best-evidence syntheses of comparisons made by more than one of the included studies.

Intervention Controle 
intervention

Outcome 
measure

Study Methodological 
quality

Results Evidence*

PEG Placebo defecation 
frequency

Thomson42 HQ more 
effective

Moderate 
evidence

Lactulose defecation 
frequency

Voskuijl46 HQ ns

Candy20 HQ more 
effective

Wang48 HQ ns

Dupont23 LQ ns

Gremse25 LQ more 
effective

Conflicting 
evidence

Lactulose Senna defecation 
frequency

Perkin37 LQ ns

Liquid paraffin defecation 
frequency

Urganci44 LQ less e
ffective

Conflicting 
evidence

Senna Lactulose defecation 
frequency

Perkin37 LQ ns

Mineral oil defecation 
frequency

Sondheimer40 LQ less 
effective

Placebo and 
no medication

fecal 
incontinence 
frequency

Berg16 LQ ns Conflicting 
evidence

Mineral oil Biofeedback 
therapy

fecal 
incontinence 
frequency 

Wald47 LQ ns

Senna defecation 
frequency

Sondheimer40 LQ more 
effective

PEG defecation 
frequency 

Tolia43 LQ less 
effective

Conflicting 
evidence

*Evidence for an effect of the intervention under study compared to all control interventions.
Abbreviations: HQ: high methodological quality; LQ: low methodological quality; ns: not significant.
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Senna

In total 3 low-quality studies reported on the effect of senna on constipation. Sondheimer et 

al. compared senna with mineral oil and found senna to be less effective in increasing daily 

bowel movements (limited evidence) 40. 

Berg et al. compared senna to placebo and no medication. They found no significant 

differences in effect in decreasing the number of faecal incontinence episodes per week 

between the groups (limited evidence) 16.

Perkin et al. used lactulose as comparison and reported no significant differences in effect on 

defecation frequency (limited evidence) 37.

In conclusion, based on all the included studies on senna, we found conflicting evidence for 

the effect of senna compared to placebo, no medication, mineral oil or lactulose, with senna 

being less than or equally effective.

Mineral oil

Three low-quality studies reported on the effect of mineral oil on number of bowel 

movements and episodes of faecal incontinence 40,43,47. Of these, two used a different 

laxative as control intervention i.e. PEG43 and senna40, and one study used biofeedback 

therapy as control intervention47. Wald et al. found no significant difference in the number of 

children with <1 faecal incontinence episode per week, between mineral oil and biofeedback 

therapy (limited evidence) 47.

Sondheimer et al. reported that mineral oil restulted in more children with daily bowel 

movements compared with senna (limited evidence) 40, and Tolia et al. found mineral oil to 

be less effective compared with PEG for children having more than one bowel movement per 

day after treatment (limited evidence) 43. 

Based on all studies on mineral oil, we found conflicting evidence for the effect of mineral 

oil compared to PEG, senna or biofeedback therapy, with mineral oil being less than, more 

or equally effective.

Erythromycine estolate 

Bellomo-Brandaõ et al. compared the effect of erythromycine estolate with the effect of 

placebo in a low-quality study, they found erythromycine estolate to be more effective than 

placebo in improving constipation (limited evidence) 15.

Calcium polycarbophil  

Zoppi et al. performed a low-quality study and found calcium polycarbophil to be more 

effective than placebo in clearing constipation in children (limited evidence) 50.

Currently recommended treatments of childhood constipation are not evidence-based
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Laxative therapy

In a low-quality study Nolan et al.35 compared laxative therapy (i.e. Microlax and senna and/

or bisacodyl and/or agarol) with standard paediatric behaviour modification, they reported 

no significant differences between the two treatment groups with regard to a decrease in 

stool retention (limited evidence).

Infant formula with sn-2 palmitic acid

In their high quality study Bongers et al.found no difference in the defecation frequency of 

children treated with a new infant formula with high concentration of sn-2 palmitic acid, 

a mixture of prebiotic oligosaccharides and partially hydrolyzed whey protein (Nutrilon 

Omneo), and children treated with a a standard infant formula (moderate evidence)17.

Fibre

In one high-quality study21 the effect of a cocoa husk supplement on the defecation frequency 

was investigated, and in a low-quality study30 the effect of glucomannan was investigated. 

In both studies fibre was compared to placebo, and both found no statistical significant 

difference in defecation frequency between the treatment groups. The pooled weighted 

standardized mean difference was 0.35 bowel movements per week in favour of fibre (95%CI 

-0.04 to 0.74)(c2 3.11, p<0.10), which is neither significant, nor clinically relevant.

Discussion

Laxatives used in daily clinical practice are insufficiently tested against placebo in the case 

of children. This may be because laxatives have already proven to be effective in adults, 

or because it may be considered unethical to conduct placebo controlled studies among 

children. However, these arguments do not hold, when considering that constipation usually 

has a different aetiology in adults compared with children, and it should be considered 

unethical to treat children without prior evidence for a beneficial effect of this treatment. 

Compared to all other laxatives, the percentage treatment succes was higher in children 

treated with PEG (pooled RR 1.47 (95%CI 1.23 to 1.76)(c2 17.89, P<0.0001)). 

Clinical and statistical heterogeneity between studies was large and the overall methodological 

quality of the 28 included studies was poor. Only 10 studies were of high methodological 

quality. 

The major drawback of these studies is the lack of a uniform definition of childhood 

constipation and treatment succes, making the results difficult to compare. In addition, the 

definition of functional constipation varies over time and between authors. Only defecation 

frequency was consistently reported in all studies, however, we are fully aware that it is not 
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sufficient to quantify constipation only in terms of number of stools per week. That outcome 

can affect the results of our review is illustrated by the case of PEG; whereas PEG was found 

to be more effective on ‘treatment success’ when compared with lactulose, this could not be 

demonstrated for an effect on the number of bowel movements. 

In order to perform proper studies on the effect of an intervention for childhood 

constipation, a uniform definition is urgently needed. In 1999 experts in the field of paediatric 

gastroenterology reached the first consensus on defining childhood constipation53. In 

2006 the definition for childhood constipation was redefined since several studies showed 

that the earlier criteria were too restrictive and excluded several groups of children with 

constipation51,52. All these definitions are based on constipation seen in referred children. 

However, because most children with constipation are seen in primary care, the definitions 

also need to be validated in primary care.

Study limitations

As in every systematic review, there is a risk that not all relevant studies are included. To 

minimize this risk, we performed a sensitive literature search without language restrictions. 

A large number of outcome measures have been analyzed in the included studies. Because it 

was not feasible to present all these results, we have analyzed and presented those outcomes 

only that enabled a comparison between the studies.In a best evidence synthesis, bias may 

occur due to misclassification of the methodological quality of the studies. However, because 

the quality scores of the individual studies were low, that misclassification of an item would 

not have changed the classification into a high or a low methodological quality. 

Only significant effects were assumed to be effective in our best evidence synthesis, this 

assumption may misclassify the results of studies with a small sample size. Most comparisons 

were evaluated in only one study, and the methodological quality was low, consequently the 

level of evidence for the effect of an intervention was low. 

The chi-squared test used to detect statistical heterogeneity is of limited value since there are 

very few studies in the meta-analyses, which implies a low power of this test. For this reason, 

a p-value of less than 0.10 is used to indicate heterogeneity rather than the conventional 

cut-off point of 0.05.

Comparison with previous reviews

Only Price et al.9 performed a systematic review of the literature; they aimed to investigate the 

effect of stimulant laxative treatment in children with chronic constipation, however, none 

of the studies found complied with their strict criteria. Allthough most guidelines provide a 

review of available studies, none of these reviews provide a summary of the quantity and 

quality of all current evidence based on a systematic search of the literature. Guidelines on 

the treatment of functional constipation in children are therefore authority-based rather than 

evidence-based.

Currently recommended treatments of childhood constipation are not evidence-based
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Implications for practice

There is insufficient evidence to support that laxative treatment of childhood constipation 

is better than placebo. In comparison to other laxatives, however, PEG is more effective in 

achieving treatment success. Because of the heterogeneity between the included studies this 

result should be interpreted with caution. Based on the results of this review we cannot give 

a recommendation to support one laxative over the other for childhood constipation. Given 

the lack of evidence for differences in effect of laxatives, adverse effects play an important 

role in the choice of a laxative. 

Two guidelines on the management of childhood constipation were recently published4,5,6. 

The main shortcoming of these guidelines was the lack of a systematic review of the available 

evidence54. Therefore it remains unclear wether the recommendations of the guidelines 

are based on personal conviction of the guideline committee or on scientific evidence. Our 

systematic review of the literature revails that there is insufficient evidence to recommend 

one laxative above the other. In future guidelines this can be stated. This will make it clear that 

recommendations will be based on personal experience and consensus rather then scientific 

evidence. In addition it will be evident that all available experience should be consulted, this 

includes experience from primary care. In the guideline committees thusfar primary care was 

under represented. 

Future recommendations

For future research we recommend large, well-designed, placebo-controlled randomized trials 

that evaluate the effect of laxatives (especially PEG and lactulose) on functional constipation 

in children. Since most children with constipation will first consult their general practitioner, 

these studies should also be performed in general practice. A well-defined and uniform 

definition of functional constipation is urgently needed. Dose-finding studies in children are 

needed in case of the introduction of new laxatives and, since adverse effects may play an 

important role in the choice of a laxative, it is also necessary to investigate their side effects.

Conclusion 

Due to a lack of placebo controlled trials we found insufficient evidence for an effect of any 

one laxative or dietary treatment of childhood constipation. Although, PEG achieved more 

treatment success compared to all other laxatives, the results on defecation frequency were 

conflicting. Based on the results of this review we cannot give a recommendation to support 

one laxative over the other for childhood constipation. 
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Abstract 

Context

To date, children with functional constipation are treated with a combination of 

education, toilet training and oral laxatives. Disappointingly, only 50% of all children are 

successfully treated and off laxatives after 12 months of intensive therapy. Consequently, 

non-pharmacological treatments such as diet measures, physical activity and behavioural 

therapy are often advised as additional therapy in children with constipation. 

Objective

To summarize the current evidence and assess the reported quality of included studies with 

respect to non-pharmacological treatments in childhood constipation including fibre, fluid, 

physical movement, pre-and probiotics, behavioural therapy, multidisciplinary treatment and 

forms of alternative medicine.

Methods

We systematically searched 3 major electronic databases and reference lists of existing 

reviews. We included systematic reviews and RCTs that reported on non-pharmacological 

treatments in children. Two reviewers independently rated the methodological quality of the 

included studies using the Delphi list.

Results

We included 9 studies with survey data (collected from 1986 to 2008) from 640 children. 

Considerable heterogeneity across studies precluded meta-analysis. We found no RCTs 

about three (physical movement, multidisciplinary treatment and alternative medicine) 

out of eight of our interventions. There is some evidence that fibre may be more effective 

than placebo in improving both the frequency and consistency of stools and in abdominal 

pain reduction. Compared to normal fluid intake, we found no evidence that water intake 

increase or hyperosmolar fluid is more effective in increasing stool frequency or in decreasing 

difficulty in passing stools. We found no evidence recommending the use of pre-or probiotics 

in childhood constipation. Behavioural therapy with laxatives is not more effective than 

laxatives alone in the treatment of childhood constipation. 

Conclusions  

There is some evidence that fibre supplements are more effective than placebo in the 

management of children with constipation. No evidence for any effect was found for fluid 

supplements, pre-or probiotics and behavioural intervention. This study clearly shows that 

there is a lack of well-designed controlled trials of high quality concerning non-pharmacological 

treatments in children with functional constipation. 
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Introduction

Chronic constipation is a common problem in childhood with an estimated prevalence of 

3% in the Western world.1 It is a debilitating condition characterized by infrequent painful 

defecation, faecal incontinence, and abdominal pain. It causes distress to the child and family 

and can result in severe emotional disturbances, and family discord. 

The aetiology of constipation is multi-factorial, and not well understood. Criteria for 

a definition of functional constipation vary widely and are mostly based on a variety of 

symptoms, including decreased frequency of bowel movements (BM), faecal incontinence 

and a change in consistency of stools.2  

Constipation is in the majority of patients difficult to treat and indeed a long-lasting-problem. 

Approximately 50% of all children followed for 6 to 12 months are found to recover and 

were successfully taken off laxatives.3 A study in a tertiary hospital even showed that despite 

intensive medical and behavioural therapy, 30% of patients who developed constipation 

before the age of 5 years continued to have severe complaints of constipation, infrequent 

painful defecation, and faecal incontinence, beyond puberty.4  

The first step of treatment consists of education, dietary advices and behavioural 

modifications.2 If not effective, laxatives are prescribed. Although their is a lack of placebo-

controlled trials showing their effectiveness over placebo, their use in clinical practice is 

widely accepted. 5  The chronic nature of the disease in combination with lack of clear effect 

of laxatives and parents general fear of side-effects when using medication daily, is probably 

the reason why 36,4% of children with functional constipation use some form of alternative 

treatment.6 

To date, no systematic reviews have been published on the effectiveness of non-pharma-

cological treatments for childhood constipation. Furthermore, the published guidelines 

for the treatment of functional constipation are based on reviews of the literature that do 

not apply a systematic literature search, do not incorporate quality assessment of studies, 

or use a language restriction.5,7-9 Therefore, it was our aim to systematically  investigate 

and summarize the quantity and quality of all current evidence for the effect of fibre, fluid, 

physical movement, pre-and probiotics, behavioural therapy, multidisciplinary treatment 

and alternative medicines (including acupuncture, homeopathy, mind-body therapy, 

musculoskeletal manipulations like osteopathic and chiropractic manipulations and spiritual 

therapies like yoga) in the treatment of childhood constipation.

Methods

Data sources

The Embase, Medline and PsychInfo databases were searched by a clinical librarian from 

inception to January 2010. The keywords used to describe the study population were: 

non-pharmacological treatments
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‘‘constipation’’, ‘‘obstipation’’, “faecal incontinence”, ‘‘coprostasis’’, ‘‘encopresis’’, and 

‘‘soiling’’. These words were combined with keywords referring to the different types of 

interventions that were investigated in the present review. Additional strategies for identifying

studies included searching the reference lists of review articles and the included studies. No 

language restriction was applied. The full search strategy is available from the authors.

Study selection, data extraction and methodological quality

Two reviewers (MMT, NB) independently screened all abstracts of identified published articles 

for eligibility. Inclusion criteria were: 1) the study was a systematic review or randomised 

controlled trial and contained at least 10 individuals per arm; 2) the study population consisted 

of children aged 0–18 years with functional constipation; 3) a definition of constipation was 

provided; 4) the study evaluated the effect of a complementary treatment compared to 

placebo, no treatment, another alternative treatment or medication for constipation  5) 

complementary treatment included: fibre, fluid, physical movement, prebiotics, probiotics, 

behavioural therapy, multidisciplinary treatment or alternative medicines; and (6) outcome 

measures were either establishment of normal bowel habit (increase of defecation frequency 

and/or decrease of faecal incontinence frequency) or treatment success as defined by the 

authors of the study, side-effects and costs. All potentially relevant studies were retrieved as 

full papers. Excluded were papers concerning children with organic causes of constipation 

and children with exclusively functional non-retentive faecal incontinence. Data were 

extracted by two reviewers (MMT and NB) using structured data extraction forms.  

Table 1: Delphi list

Yes No ?

Study population

D1 Was a method of randomisation performed?

D2 Was the allocation of treatment concealed?

D3 Were the groups similar at baseline regarding the most important 
prognostic indicators (age, sex, disease duration, disease severity)? 

D4 Were both inclusion and exclusion criteria specified?

Blinding

D5 Was the outcome assessor blinded?

D6 Was the care provider blinded?

D7 Was the patient blinded?

Analysis

D8 Were point estimates and measures of variability presented for the 
primary outcome measures?

D9 Did the analysis include an intention-to-treat analysis?

D10 Is the withdrawal/drop-out rate <20% and equally distributed? 
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Two reviewers  independently rated the methodological quality of the included studies using 

a standardized list developed for RCTs, the Delphi list (table 1). 

Disagreements in any of the above mentioned steps were resolved by consensus when 

possible, or a third person (MAB) made the final decision.

Data analysis

Methodological quality scores were calculated as a percentage of the maximum quality score 

on the Delphi list. High quality is defined as a score of ≥60% (ie, ≥6 points), low quality as a 

score < 60%.10 Table 1 shows the Delphi list.

Results 

Study selection and methodological quality assessment

We included 9 studies with survey data (collected from 1986 to 2008) from 640 children. 

The sample size of the studies ranged from 3111 to 13418. Tables 2a-2d depict the study 

characteristics of the studies included. No RCTs were found on the effect of physical 

movement, multidisciplinary treatment or alternative medicine (acupuncture, homeopathy, 

mind-body therapy, musculo-skeletal manipulations like osteopathic and chiropractic 

manipulations and spiritual therapies like yoga) in children with constipation. All studies 

were hospital-based of which 3 were conducted in a general paediatric department13,16,19 

and 6 were conducted in a paediatric gastroenterology department.11,12,14,15,18,26All studies 

were highly diverse with regard to the participants, interventions and outcome measures. A 

meta-analysis of all included studies could therefore not be performed. Consequently, we will 

discuss all studies separately including their most important methodological shortcomings. 

Only 5 (56%) studies had a score of ≥6 points indicating a good methodological quality. 

Fibre (table 2a)

One systematic review was found where fibre was one of the comparisons evaluated. 5  They 

included two RCTs comparing the effect of fibre versus placebo. 11,12 An additional search 

yielded one relevant RCT comparing fibre versus lactulose.13 All three RCTs will briefly be 

discussed.

Fibre versus placebo

A small crossover RCT of low quality compared fibre (glucomannan) vs placebo in children 

with functional constipation.11 This study fulfilled only some important criteria for validity 

like adequate randomisation. However, no information is given if the outcome assessor was 

blinded. Other major shortcomings which could have caused bias are the unclear definition 

of constipation and the unexplained high loss follow-up rate of 32%.  Furthermore, the 

non-pharmacological treatments
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analysis did not include an intention-to-treat analysis. Constipation was defined as a delay or 

difficulty in defecation for > 2 weeks. If instituted, all children continued the same amount 

of laxatives during the study. Patients filled out a daily bowel diary. Physician-rated treatment 

success was defined as > 3 BM/week and ≤ 1 episode of encopresis every 3 weeks with 

no abdominal pain. Remarkably, the initial daily fibre intake was low in 71% of all children. 

Pre-crossover, the RCT found that the proportion of children with < 3 bowel movements 

(BM)/ week and abdominal pain was significantly smaller in the fibre group compared 

to those receiving placebo. The proportion of children rated by their physician as treated 

successfully and as improved by their parents was significantly larger after treatment with 

fibre compared with placebo. 

The second RCT of high quality compared fibre (a cocoa husk supplement) and placebo in 

otherwise healthy children.12 This study is of high quality because it fulfilled most of the 

criteria for validity like adequate randomisation and blinding, inclusion and exclusion criteria 

were both clearly specified. Furthermore, the drop-out rate was below 20% and equally 

distributed in both groups. Children filled out a daily diary. Difference in the mean basal 

dietary fibre intake was not statistically significant. Moreover the mean basal dietary fibre 

intake was near to what is recommended in children (age +10 g) in both groups (12.3 g/day 

with fibre vs 13.4 g/day with placebo, P-value not reported).12 No significant difference was 

found in the change in the total colon transit time, or in the mean defecation frequency per 

week between both groups. A significantly greater number of children (or parents) reported 

a subjective improvement in stool consistency, but not a subjective improvement in pain 

during defecation with fibre compared with placebo. A subanalysis of 12 children with a total 

basal intestinal transit time >50th percentile showed that the change in total intestinal transit 

time was significantly higher with fibre compared with placebo (–38.1 h, 95% CI –67.9 to 

–8.4; P<0.015). 

Fibre versus lactulose

A recently published low-quality RCT compared fibre with lactulose for 8 weeks followed by 

4 weeks of weaning in otherwise healthy children with constipation.13 This study fulfilled only 

some important criteria for validity like adequate randomisation. No information is given if 

the outcome assessor was blinded. Major shortcomings are the high drop-out rate which was 

also not equally distributed. Furthermore, the analysis did not include an intention-to-treat 

analysis. Polyethylene glycol (PEG; macrogol 3350) was added if no clinical improvement was 

observed after 3 weeks. The RCT found no significant difference in the number of children 

with one or more faecal incontinence episodes per week or in the mean scores (scale: 0 = 

not at all, 1 = sometimes, 2 = often, and 3 = continuous) of people with abdominal pain 

or flatulence at week 3 and 8 of follow-up between both groups. The RCT also found no 

significant difference between groups for necessity of step-up medication as in taste scores, 

but absolute numbers were not reported. 
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All included RCTs reported no adverse effects of fibre.

Fluid (table 2b)

One low-quality RCT comparing three groups: 50% water intake increase; hyperosmolar 

(>600 mOsm/L) supplemental fluid; and normal fluid intake met our inclusion criteria.14 This 

study has a poor methodology. No information is provided about randomisation, blinding 

and the loss to follow-up rate . Furthermore, no statistical assement was carried out and 

data are incomplete reported. Similar stool frequencies were found at 3 weeks for the three 

groups and no differences were found with respect to difficulty in passing stools (significance 

not assessed). Stool consistencies were only reported for the water increase group and the 

hyperosmolar fluid group and were similar at 3 weeks (significance was not assessed).

Prebiotics (table 2c)

One systematic review was found which included one high-quality small RCT comparing 

a standard formula (Nutrilon 1) with a formula with high concentration of sn-2 palmitic 

acid, a mixture of prebiotic oligosaccharides and partially hydrolyzed whey protein (Nutrilon 

Omneo). 5 This study fulfilled most of the criteria for validity like adequate randomisation 

and blinding and also inclusion and exclusion criteria were both clearly specified. However, 

originally, the design was a cross-over trial but due to the high loss to follow-up (37% after 6 

weeks), the results of the first treatment period were only analyzed. No significant difference 

between the two groups was found in the mean defecation frequency per week after 3 

weeks. There was a difference found in improvement of hard to soft stools in favor of the 

prebiotic group, however this difference was not statistically different. 

Probiotics (table 2c)

One systematic review was found which included two RCTs evaluating the effect of 

probiotics.5,15,16 

The first high-quality trial was conducted to determine if Lactobacillus rhamnosus GG (LGG) 

is an effective adjunct to lactulose for treating constipation in children. This study fulfilled 

all criteria for validity like adequate randomisation and blinding and also inclusion and 

exclusion criteria were both clearly specified. The drop-out rate was below 20% and equally 

distributed in both groups. Furthermore, all analyses were performed on the intention-to-

treat basis. Children with constipation received 1 ml/kg/day of 70% lactulose plus 109 cfu 

of LGG or 1 ml/kg/day of 70% lactulose plus placebo, twice daily for 12 weeks.15 There 

were no significant differences in rates of treatment success (defined as ≥3 BM/ week with 

no episodes of faecal incontinence) at 12 and 24 weeks between the LGG group and the 

placebo group. No significant differences were found between probiotics and placebo in 

non-pharmacological treatments
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episodes of faecal soiling per week at 12 weeks, frequency of straining per week at 12 

weeks, and the percentage of children using laxatives at 24 we

The second high-quality RCT compared magnesium oxide with the probiotic Lactobacillus 

casei rhamnosus or placebo.13 However, the placebo group included only 9 patients and 

will therefore not be discussed. This small study is of high quality because it fulfilled most 

of the criteria for validity like adequate randomisation and blinding. Inclusion and exclusion 

criteria were also both clearly specified. Furthermore, the drop-out rate was low. A similar 

difference in the defecation frequency per day was found between the probiotic group 

and the magnesium oxide group. The clinical relevance of this difference in defecation 

frequency between groups is doubtful. The RCT also found that probiotics significantly 

reduced abdominal pain compared to those children receiving osmotic laxatives. It found no 

significant difference in treatment success (defined as ≥ 3 spontaneous defecations per week 

with no episodes of faecal incontinence by the 4h week) between probiotics and osmotic 

laxatives compared to placebo. The RCT also found similar rates of faecal incontinence 

(statistical significance between groups was not assessed).  It found no significant difference 

in percentages of hard stools between probiotics and osmotic laxatives. 

Both trials did not report any adverse events in the groups receiving probiotics. 

Behavioural therapy (table 2d)

We found one systematic review (search date from inception to 2006,18 RCTs, 1186 children; 

17 of the 18 RCTs investigating children with functional faecal incontinence) comparing 

behavioural and/or cognitive interventions with or without other treatments for the 

management of faecal incontinence- due to organic or functional constipation- in children.17

An additional search found 42 studies of which one RCT met our inclusion criteria.18 

The systematic review included one low-quality RCT comparing behavioural interventions 

(education) and a rewarding system by a paediatrician with monthly psychotherapy by a child 

psychiatrist.19 The method of randomisation was not clearly stated. Blinding was ofcourse 

not possible for the care provider and the patient. However, no information was given if the 

outcome assessor was blinded. The analysis did not include an intention-to-treat analysis. 

The drop-out rate was higher than 20%. All children were seen every six weeks for a period 

from three months to one year. At every visit with the child psychiatrist, mother and child 

were seen separately for 15-30 minutes. The authors did not provide any clear details about 

this psychotherapy.  A total of 22 children were cured (≥ 5 BM without episodes of faecal 

incontinence and no use of laxatives per week), 8 children improved (≥ 3 BM without ≤ 1 

episode of faecal incontinence per week) and 16 did not improve (< 3 BM or > 1 episode of 

faecal incontinence per week). However, it was not clear from the study how many children 

in each group were cured, improved or not improved.
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One subsequent high-quality RCT compared behavioural therapy by a child psychologist 

(learning process to reduce phobic reactions related to defecation which consisted of 5 

sequential steps: know-dare- can-will and do) versus conventional treatment by a paediatric 

gastroenterologist (education, diary, toilet training with rewarding system) over 22 weeks 

(12 visits).18  This study is of high quality because it fulfilled most of the criteria for validity 

like adequate randomisation and blinding. Inclusion and exclusion criteria were also both 

clearly specified. Furthermore, the drop-out rate was below 20% and all of the analyses were 

done by intention-to-treat. Both groups used similar laxative therapy. Although a statistically 

significant increase in defecation frequency and a statistically significant reduction in faecal 

incontinence episodes was found in both groups, no significant differences were seen in 

defecation frequency at 22 weeks and 6 months, nor in episodes of faecal incontinence 

between both groups. Furthermore no significant difference in success rates were found 

between both groups. After 6 months, the percentage of children with behavioural problems 

was significant lower in the behavioural therapy group compared to the conventional 

treatment group (11.7% versus 29.2%, p=0.039). 

Discussion

This systematic review clearly shows a lack of high quality studies evaluating the therapeutic 

role of complementary treatments. Although the first step of treatment consists of dietary 

advices (adequate fibre and fluid intake) and behavioural interventions, no evidence was 

found from trials suggesting any effect for fluid supplements or behavioural therapy. Only 

marginal evidence exists showing that fibre supplements are more effective than placebo 

in the management of children with constipation. Also no evidence was found for pre-or 

probiotics. Moreover, no RCTs were found concerning physical movement, multi-disciplinary 

treatment and alternative medicine (including acupuncture, homeopathy, mind-body therapy, 

musculoskeletal manipulations like osteopathic and chiropractic manipulations and spiritual 

therapies like yoga).

The results of the few, mainly underpowered, included studies in this review should be 

interpreted cautiously given the lack of uniform definitions used for constipation and the 

methodological limitations of the published studies. Each included trial used a different 

study design with respect to the duration of the study, the number of visits, the method 

of blinding, different outcome measures and follow up. Future studies in constipated 

children should be carried out not only in tertiary care but also in primary and secondary 

care, according to the standardized protocols as suggested by experts in the field in both 

adult and paediatric functional gastrointestinal disease. By improving the quality of research 

methods, the quality of care will improve by an earlier and better recognition of constipation 

and by improved diagnostic and therapeutic strategies. Therefore, involved researchers 

should use homogeneous patient populations and outcome measures, including standard 

non-pharmacological treatments
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definitions as are described in the Rome III criteria.20,21 Since functional constipation is in 

many cases a long-lasting problem, long-term follow-up is necessary to better understand 

the clinical course of the disease.4 Growing up with a chronic disorder may even impede 

the child’s development and may affect psychical and psychosocial functioning. Therefore, 

quality of life (QOL) assessments, using a baseline generic and pre post disease-specific QOL 

instrument are important secondary outcome measures as well.17 

High success rates of placebo (60%) are often reported in paediatric and adult patients 

with functional gastrointestinal disorders.22,23 Despite this high response rate of placebo, 

there is a paucity of large patient samples, placebo-controlled studies in paediatric patients 

with constipation. It is well-known that patients given placebo have expectations of future 

responses which consequently influences outcome. In fact, the reported response to placebo 

in RCTs might point towards the natural course of disease, fluctuations in symptoms, 

regression to the mean, or other simultaneous treatments. Therefore studies in these groups 

of children are necessary that include groups receiving no treatment to control for natural 

history and regression to the mean, making it more likely to determine a real placebo effect. 

Despite the high use of complementary medicine, we did not find any comparative trial to 

evaluate it’s efficacy in childhood constipation.6 Wide spread use of such therapies with 

no evidence of efficacy like homeopathy, massage therapy or acupuncture, symbolizes 

the vulnerable disposition of patients who at times seek out this treatment because 

of inadequate effect achieved with conventional treatments and a misconception that 

complementary medicine lack adverse effects and may not interfere with prescribed 

medications.24 In addition, use of these interventions are costly. A study in adults with 

functional gastrointestinal diseases in the United States showed that one-third of these 

patients used some complementary and alternative medicine (most types used were ginger, 

massage therapy and yoga) with a median yearly cost of $200.25 

The main unanswered question is why well–designed trials concerning frequently used 

complementary treatments are lacking in one of the most prevalent, frustrating, and 

long-lasting paediatric gastrointestinal disorder.1,4,6 There are some explanations. Lack of 

funding can play an important role. Although governments and private foundations are 

increasingly investigating in complementary treatment research, the available budgets are 

still very small in comparison with the budgets for conventional research.24 Furthermore, 

blinding patients to their treatment arm could be problematic in some complementary 

studies, for example, in studies assessing the efficacy of massage-based therapies. 

As in every systematic review, there is a risk that not all relevant studies are included. To 

minimize this risk, we performed a sensitive literature search without language restrictions. 

In conclusion, we only found some evidence that fibre supplements are more effective than 

placebo in the management of children with constipation. This study clearly shows that there 

is a lack of well-designed controlled trials of high quality concerning non-pharmacological 

treatments in children with functional constipation. We recommend therefore further 

well-designed controlled studies of high quality investigating the efficacy, safety and 
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cost-effectiveness of the different treatment forms investigated in this review using 

homogeneous patient populations and outcome measures, including standard definitions as 

are described in the Rome III criteria. 

non-pharmacological treatments
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Table 2a: Study characteristics of included paediatric studies on constipation: fibre 

Study (HQ=high quality, 
LQ=low quality)

Participants (number, age, diagnosis, clinical 
setting)

Intervention vs control 
intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Loening-Baucke et al.11 (LQ) 31 children, age 4.5–11.7 years, with constipation 
for 6 months or longer, recruited from a tertiary 
paediatric gastroenterology clinic in the USA

Glucomannan (fibre),
100 mg/kg/day, up to 5 g/day

Placebo (maltodextrins),

4 weeks Children with def.frequency < 3 p/week

Abdominal pain

“Improved” (physician-rated )

“Improved” (parent rating)

I: 19%
C: 52%
(p< 0.05)

I: 10%
C: 42%
(p< 0.05)

I: 45%
C: 13%
(p< 0.05)

I: 68%
C: 13%
(p< 0.05)

15/46 (32%)

Castillejo et al.12 (HQ) 56 children, age 3-10 years with chronic idiopathic 
constipation according to the Rome II criteria 
recruited from a tertiary paediatric gastroenterology 
clinic in Spain

Cocoa husk supplement (fibre), 
3–6 yrs: 10.4 g/day; 7–10 yrs: 20.8 
g/day

Placebo

4 weeks Change in colonic transit time (hours)

Mean defecation frequency/ week

Nr of patients with subjective improvement
in stool consistency 

Nr of patients with subjective improvement in pain

I: 61.4 → 43.6
C: 71.5 → 61,5 (no significance)

I: 6.2 
C: 5.1
(p=0.78)

I:14
C:6
(p<0.039)

I:16 
C: 11
(p=0.109)

I: 4/28 (14%)
C:4/28 (14%)

Kokke et al.13 (LQ) 97 children, aged 1–13 years, with at least 2 of 
4 criteria for constipation: <3 bowel movements 
weekly; 2 or more faecal incontinence episodes 
weekly; periodic passage of stool  at least once every 
7–30 days; or a palpable abdominal or rectal mass, 
recruited from a general paediatric practice clinic in 
the Netherlands

Fibre (10 g in 125 ml yoghurt 
drink) 

Lactulose (10 g in 125 ml yoghurt 
drink)

8 weeks Number of children with one or more faecal 
incontinence episodes per week

Mean scores on abdominal pain 

Flatulence 

Necessity of step-up medication 

Taste scores 
  

I: 4%
C:3%
(p = 0.084)

week 3 
I: 1.58 
C: 1.43 
(p = 0.33)

week 8
I: 1.49 
C:1.39 
(p = 0.50)

week 3
I:1.9 
C:2.0 
(p = 0.70)

week 8
I: 2.0 
C:1.9 
(p = 0.94)

p = 0.99, absolute numbers  
not reported

p=0.657, absolute numbers not 
reported

I: 1.5% (1/65), however 
33.8% (22/65) stopped

C: 2.9% (2/70), 
however 
15,7% (11/7)
stopped
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Table 2a: Study characteristics of included paediatric studies on constipation: fibre 

Study (HQ=high quality, 
LQ=low quality)

Participants (number, age, diagnosis, clinical 
setting)

Intervention vs control 
intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Loening-Baucke et al.11 (LQ) 31 children, age 4.5–11.7 years, with constipation 
for 6 months or longer, recruited from a tertiary 
paediatric gastroenterology clinic in the USA

Glucomannan (fibre),
100 mg/kg/day, up to 5 g/day

Placebo (maltodextrins),

4 weeks Children with def.frequency < 3 p/week

Abdominal pain

“Improved” (physician-rated )

“Improved” (parent rating)

I: 19%
C: 52%
(p< 0.05)

I: 10%
C: 42%
(p< 0.05)

I: 45%
C: 13%
(p< 0.05)

I: 68%
C: 13%
(p< 0.05)

15/46 (32%)

Castillejo et al.12 (HQ) 56 children, age 3-10 years with chronic idiopathic 
constipation according to the Rome II criteria 
recruited from a tertiary paediatric gastroenterology 
clinic in Spain

Cocoa husk supplement (fibre), 
3–6 yrs: 10.4 g/day; 7–10 yrs: 20.8 
g/day

Placebo

4 weeks Change in colonic transit time (hours)

Mean defecation frequency/ week

Nr of patients with subjective improvement
in stool consistency 

Nr of patients with subjective improvement in pain

I: 61.4 → 43.6
C: 71.5 → 61,5 (no significance)

I: 6.2 
C: 5.1
(p=0.78)

I:14
C:6
(p<0.039)

I:16 
C: 11
(p=0.109)

I: 4/28 (14%)
C:4/28 (14%)

Kokke et al.13 (LQ) 97 children, aged 1–13 years, with at least 2 of 
4 criteria for constipation: <3 bowel movements 
weekly; 2 or more faecal incontinence episodes 
weekly; periodic passage of stool  at least once every 
7–30 days; or a palpable abdominal or rectal mass, 
recruited from a general paediatric practice clinic in 
the Netherlands

Fibre (10 g in 125 ml yoghurt 
drink) 

Lactulose (10 g in 125 ml yoghurt 
drink)

8 weeks Number of children with one or more faecal 
incontinence episodes per week

Mean scores on abdominal pain 

Flatulence 

Necessity of step-up medication 

Taste scores 
  

I: 4%
C:3%
(p = 0.084)

week 3 
I: 1.58 
C: 1.43 
(p = 0.33)

week 8
I: 1.49 
C:1.39 
(p = 0.50)

week 3
I:1.9 
C:2.0 
(p = 0.70)

week 8
I: 2.0 
C:1.9 
(p = 0.94)

p = 0.99, absolute numbers  
not reported

p=0.657, absolute numbers not 
reported

I: 1.5% (1/65), however 
33.8% (22/65) stopped

C: 2.9% (2/70), 
however 
15,7% (11/7)
stopped

non-pharmacological treatments
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Table 2b: Study characteristics of included paediatric studies on constipation: fluid

Study (HQ=high quality, 
LQ=low quality)

Participants (number, age, diagnosis, clinical 
setting)

Intervention vs control 
intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Young et al.14 (LQ) 108 children, aged 2-12 years, with a score of ≥ 8 
according to the “constipation assessment scale, 
recruited from a paediatric gastroenterology 
department in the USA.

50% water intake increase
Hyperosmolar (>600 mOsm/L) 
supplemental fluid
Normal fluid intake

3 weeks Stool frequency/week 

Difficulty in passing stools  (0 = no problem, 
1 = some problem, and 2 = severe problem)

Stool consistency score 

50% water intake increase: 3.70

hyperosmolar fluid: 3.44  

normal fluid: 3.40
(significance not assessed)

50% water intake increase: 0.87

hyperosmolar fluid: 0.62 

normal fluid: 1.06
(significance not assessed)

50% water intake increase: 6.30

hyperosmolar fluid: 5.79 

normal fluid: not reported 
(significance not assessed)

      ?

Table 2c: Study characteristics of included paediatric studies on constipation: pre-and probiotics

Study (HQ=high quality, 
LQ=low quality)

Participants 
(number, age, diagnosis, clinical setting)

Intervention vs control 
intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Bongers et al.26 (HQ) 38 children, aged 3–20 weeks, receiving at least 
2 bottles of milk-based formula a day. with at least 
one of the following symptoms: 3 BM/week, painful 
defecation (crying), or an abdominal or rectal 
palpable mass, recruited form a tertiary
paediatric gastroenterology department in the 
Netherlands

New formula with high 
concentration of sn-2 palmitic 
acid, a mixture of prebiotic 
oligosaccharides and partially 
hydrolyzed whey protein 
(Nutrilon Omneo) 

Standard formula (Nutrilon 1) 

3 weeks Mean defecation frequency/week
Improvement of hard to soft stools

I: 5.6
C:4.9
(p=0.36)

I: 90%
C:50% 
(p=0.14)

3 weeks: 3/38 (7.9%)

after 6 weeks : 14/38
-37%

Banaszkie-wicz et al.15 
(HQ)

84 children, aged 2–16 years. with < 3 BM/ week 
for at least 12 weeks, recruited from a paediatric 
gastroenterology department in Poland

Lactobacillus GG, 109 colony 
forming units twice/day +70% 
lactulose 1 ml/kg/day  

Placebo  +70% lactulose, 1 ml/
kg/day 

12 weeks Treatment success (>3 BM/week without faecal 
soiling) 

Mean defecation frequency/week at 12 weeks

Mean episodes of faecal soiling p/ week at 12 
weeks,

Mean frequency of straining p/week at 12 
weeks

12 weeks
I: 72%
C:68%
(p=0.9)

24 weeks
I: 64%
C:65%
(p=1.0)

I: 6.1
C: 6.8
(p=0.5)

I: 0.8 
C:0.3 
(p=0.9)

I: 1.3 
C:1.6 
(p=0.6)

I: 5/43 (11.6%)
C: 3/41 (7.3%)
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Table 2b: Study characteristics of included paediatric studies on constipation: fluid

Study (HQ=high quality, 
LQ=low quality)

Participants (number, age, diagnosis, clinical 
setting)

Intervention vs control 
intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Young et al.14 (LQ) 108 children, aged 2-12 years, with a score of ≥ 8 
according to the “constipation assessment scale, 
recruited from a paediatric gastroenterology 
department in the USA.

50% water intake increase
Hyperosmolar (>600 mOsm/L) 
supplemental fluid
Normal fluid intake

3 weeks Stool frequency/week 

Difficulty in passing stools  (0 = no problem, 
1 = some problem, and 2 = severe problem)

Stool consistency score 

50% water intake increase: 3.70

hyperosmolar fluid: 3.44  

normal fluid: 3.40
(significance not assessed)

50% water intake increase: 0.87

hyperosmolar fluid: 0.62 

normal fluid: 1.06
(significance not assessed)

50% water intake increase: 6.30

hyperosmolar fluid: 5.79 

normal fluid: not reported 
(significance not assessed)

      ?

Table 2c: Study characteristics of included paediatric studies on constipation: pre-and probiotics

Study (HQ=high quality, 
LQ=low quality)

Participants 
(number, age, diagnosis, clinical setting)

Intervention vs control 
intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Bongers et al.26 (HQ) 38 children, aged 3–20 weeks, receiving at least 
2 bottles of milk-based formula a day. with at least 
one of the following symptoms: 3 BM/week, painful 
defecation (crying), or an abdominal or rectal 
palpable mass, recruited form a tertiary
paediatric gastroenterology department in the 
Netherlands

New formula with high 
concentration of sn-2 palmitic 
acid, a mixture of prebiotic 
oligosaccharides and partially 
hydrolyzed whey protein 
(Nutrilon Omneo) 

Standard formula (Nutrilon 1) 

3 weeks Mean defecation frequency/week
Improvement of hard to soft stools

I: 5.6
C:4.9
(p=0.36)

I: 90%
C:50% 
(p=0.14)

3 weeks: 3/38 (7.9%)

after 6 weeks : 14/38
-37%

Banaszkie-wicz et al.15 
(HQ)

84 children, aged 2–16 years. with < 3 BM/ week 
for at least 12 weeks, recruited from a paediatric 
gastroenterology department in Poland

Lactobacillus GG, 109 colony 
forming units twice/day +70% 
lactulose 1 ml/kg/day  

Placebo  +70% lactulose, 1 ml/
kg/day 

12 weeks Treatment success (>3 BM/week without faecal 
soiling) 

Mean defecation frequency/week at 12 weeks

Mean episodes of faecal soiling p/ week at 12 
weeks,

Mean frequency of straining p/week at 12 
weeks

12 weeks
I: 72%
C:68%
(p=0.9)

24 weeks
I: 64%
C:65%
(p=1.0)

I: 6.1
C: 6.8
(p=0.5)

I: 0.8 
C:0.3 
(p=0.9)

I: 1.3 
C:1.6 
(p=0.6)

I: 5/43 (11.6%)
C: 3/41 (7.3%)

non-pharmacological treatments
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Table 2c: Continued

Study (HQ=high quality, 
LQ=low quality)

Participants 
(number, age, diagnosis, clinical setting)

Intervention vs control 
intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Bu et al.16

(HQ)
45 children, aged 0-10years with <3 BM/week for >2 
months and one of the
following: anal fissures with bleeding, faecal soiling, 
passage of large and hard stools, recruited from a 
general paediatric practice in Taiwan

Lactobacillus casei rhamnosus 
(Lcr35),(n=18)
8x108  colony forming units/day
Magnesium-oxide (C1), 
50 mg/kg/day (n=18)

(Placebo (C2) (n=9))

4 weeks Mean defecation frequency/day

Episodes of abdominal pain

Treatment success (defined as ≥ 3 BM/
week without faecal soiling by the 4th week) 

Episodes of faecal soiling

Percentages of hard stools 

Frequency of use of lactulose  

I: 0.6
C1: 0.5
(p=0.77)

I: 1.9
C1: 4.8
(p=0.04)

I:78% 
C1: 72%
(p = 0.71)

I: 2.1
C1: 2.7 (significance 
not assessed)

I: 22.4% 
C1: 23.5% 
(p = 0.89)

I: 4.4
C1: 5.0 (sign.between groups 
not assessed)

4/45 (8.8%)

Table 2d: Study characteristics of included paediatric studies on constipation: behavioural therapy

Study (HQ=high quality, 
LQ=low quality)

Participants 
(number, age, diagnosis, clinical setting)

Intervention vs 
control intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Taitz et al.19 (LQ) 47 children with faecal incontinence with or without 
constipation recruited from a general paediatric 
departments in the UK.

Psychotherapy

Behaviour modification 
techniques

12 months Cured/Improved/
Non-responders (see text)

Cured
n=22 
Improved
n=8 
Non-responders
n=16

17/47 (36%)

Van Dijk et al.18 (HQ) 134 children with functional constipation (at least 
2 of 4 criteria: defecation frequency <3 times p/ 
week, faecal incontinence
2 times p/ week, passage of large amounts of 
stool at least once every 7 to 30 days, or a palpable 
abdominal or rectal faecal mass) recruited from a 
tertiary paediatric gastroenterology department in 
the Netherlands

Behavioural therapy 

Conventional treatment 

6 months Mean defecation frequency p/week
Faecal incontinence frequency p/week
Success rate (≥ 3 bowel movements weekly 
and faecal incontinence frequency of ≤1 over 2 
weeks irrespective of laxative use)

5.4 vs 7.2
(22 weeks)
5.3 vs 6.6
(6 months) 
(p=0.021)

5 vs 2.1 
(22 weeks) 
8.6 vs 6.4 
(6 months)
(p=0.135)

51.5% vs 62.3% 
(22 weeks) 
(p=0.249) 
42.3% vs 57.3% 
(6 months)
(p=0.095)

20/134
(14.9%)
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Table 2c: Continued

Study (HQ=high quality, 
LQ=low quality)

Participants 
(number, age, diagnosis, clinical setting)

Intervention vs control 
intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Bu et al.16

(HQ)
45 children, aged 0-10years with <3 BM/week for >2 
months and one of the
following: anal fissures with bleeding, faecal soiling, 
passage of large and hard stools, recruited from a 
general paediatric practice in Taiwan

Lactobacillus casei rhamnosus 
(Lcr35),(n=18)
8x108  colony forming units/day
Magnesium-oxide (C1), 
50 mg/kg/day (n=18)

(Placebo (C2) (n=9))

4 weeks Mean defecation frequency/day

Episodes of abdominal pain

Treatment success (defined as ≥ 3 BM/
week without faecal soiling by the 4th week) 

Episodes of faecal soiling

Percentages of hard stools 

Frequency of use of lactulose  

I: 0.6
C1: 0.5
(p=0.77)

I: 1.9
C1: 4.8
(p=0.04)

I:78% 
C1: 72%
(p = 0.71)

I: 2.1
C1: 2.7 (significance 
not assessed)

I: 22.4% 
C1: 23.5% 
(p = 0.89)

I: 4.4
C1: 5.0 (sign.between groups 
not assessed)

4/45 (8.8%)

Table 2d: Study characteristics of included paediatric studies on constipation: behavioural therapy

Study (HQ=high quality, 
LQ=low quality)

Participants 
(number, age, diagnosis, clinical setting)

Intervention vs 
control intervention

Study 
duration

Outcome measure Results Number (%) loss 
to follow-up

Taitz et al.19 (LQ) 47 children with faecal incontinence with or without 
constipation recruited from a general paediatric 
departments in the UK.

Psychotherapy

Behaviour modification 
techniques

12 months Cured/Improved/
Non-responders (see text)

Cured
n=22 
Improved
n=8 
Non-responders
n=16

17/47 (36%)

Van Dijk et al.18 (HQ) 134 children with functional constipation (at least 
2 of 4 criteria: defecation frequency <3 times p/ 
week, faecal incontinence
2 times p/ week, passage of large amounts of 
stool at least once every 7 to 30 days, or a palpable 
abdominal or rectal faecal mass) recruited from a 
tertiary paediatric gastroenterology department in 
the Netherlands

Behavioural therapy 

Conventional treatment 

6 months Mean defecation frequency p/week
Faecal incontinence frequency p/week
Success rate (≥ 3 bowel movements weekly 
and faecal incontinence frequency of ≤1 over 2 
weeks irrespective of laxative use)

5.4 vs 7.2
(22 weeks)
5.3 vs 6.6
(6 months) 
(p=0.021)

5 vs 2.1 
(22 weeks) 
8.6 vs 6.4 
(6 months)
(p=0.135)

51.5% vs 62.3% 
(22 weeks) 
(p=0.249) 
42.3% vs 57.3% 
(6 months)
(p=0.095)

20/134
(14.9%)

non-pharmacological treatments
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ABSTRACT

INTRODUCTION

Prevalence of childhood constipation has been estimated at 0.7% to 29.6% in the general 

population worldwide; most children have no obvious aetiological factors. One third of 

children with chronic constipation continue to have problems beyond puberty. Half of 

children with chronic faecal impaction and faecal incontinence have experienced an episode 

of painful defecation, and many children with chronic constipation exhibit withholding 

behaviour. 

METHODS AND OUTCOMES

We conducted a systematic review and aimed to answer the following clinical questions: 

What are the effects of treatments for children with chronic constipation? What are the 

effects of treatments for clearing the bowel in children with faecal impaction? We searched: 

Medline, Embase, The Cochrane Library, and other important databases up to August 2009 

(Clinical Evidence reviews are updated periodically; please check our website for the most 

up-to-date version of this review). We included harms alerts from relevant organisations 

such as the US Food and Drug Administration (FDA) and the UK Medicines and Healthcare 

products Regulatory Agency (MHRA). 

RESULTS

We found 14 systematic reviews and RCTs that met our inclusion criteria. We performed a 

GRADE evaluation of the quality of evidence for interventions. 

CONCLUSIONS

In this systematic review, we present information relating to the effectiveness and safety of 

the following interventions: anal dilatation, behavioural treatments (biofeedback, diaries, or 

toilet training), bulk-forming laxatives, enemas, faecal softeners, fibre, macrogols, oral fluids, 

osmotic laxatives, prebiotics, probiotics, stimulant laxatives, and surgical disimpaction.

130

proefschrift Tabbers.indb   130 16-12-2010   16:34:35



Chapter

5

QUESTIONS

l  What are the effects of treatments for children with chronic constipation?
l  What are the effects of treatments for clearing the bowel in children with faecal 

impaction?

INTERVENTIONS

We have searched the evidence for systematic and rigorous answers to the clinical questions 

and situations below, focusing on the outcomes that matter most to patients and clinicians. 

We have then categorised each treatment or intervention according to its harms and benefits 

in those situations.

What are the effects of treatments for children with chronic constipation?

 UNKNOWN EFFECTIVENESS

l  Anal dilatation
l  Behavioural treatments (biofeedback, diaries, or toilet training)
l  Bulk-forming laxatives
l  Faecal softeners
l  Fibre
l  Osmotic laxatives
l  Prebiotics
l  Probiotics

 UNLIKELY TO BE BENEFICIAL

l  Oral fluids
l  Stimulant laxatives (senna seems less effective than lactulose at increasing passage of 

normal stools and than liquid paraffin at increasing bowel movement)

What are the effects of treatments for clearing the bowel in children with faecal 

impaction?

 UNKNOWN EFFECTIVENESS

l  Enemas
l  Macrogols (by oral or nasogastric tube)
l  Surgical disimpaction

? ?

?

? ?

Constipation in children
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KEY POINTS

Diagnostic criteria for functional constipation in children vary, but involve infrequent, possibly 

painful, passing of large, hard stools with or without faecal incontinence.
l  Prevalence of chronic constipation has been estimated at 1% to 5% of children in the UK 

and USA, most of whom have no obvious aetiological factors.
l  One third of children with chronic constipation continue to have problems beyond 

puberty.
l  Half of children with chronic faecal impaction and faecal incontinence have experienced 

an episode of painful defecation, and many children with chronic constipation exhibit 

withholding behaviour.
l  Disimpaction may be needed if spontaneous expulsion of the faecal mass is unlikely, or if 

it is causing discomfort or affecting normal feeding.

Low fibre intake is associated with constipation, and limited evidence shows that extra fibre 

reduces constipation compared with placebo. Increased fibre intake is not as effective as 

lactulose.
l  Increasing oral fluid intake has not been shown to be beneficial.

We found limited evidence suggesting that the stimulant laxative senna is less effective 

than mineral oil (liquid paraffin) or lactulose, and is more likely to cause colic, diarrhoea, or 

abdominal distension. We found limited evidence suggesting that lactulose is less effective 

than mineral oil (liquid paraffin).
l  We found evidence that macrogol (an osmotic laxative) is more effective than placebo 

and lactulose. We found limited evidence suggesting that macrogol may be no more 

effective than milk of magnesia.
l  Osmotic laxatives can cause abdominal pain and flatulence.
l  We found no evidence on the use of bulk-forming laxatives such as methylcellulose, 

ispaghula husk, or sterculia, or on the use of prebiotics.
l  We found limited evidence that probiotics may be as effective as osmotic laxatives at 

improving symptoms of constipation.

Behavioural treatments, such as biofeedback, diaries, toilet training or anorectal manometry, 

or anal dilatation, have shown no benefit, but the evidence is limited.

We found no evidence assessing the effectiveness of macrogols, enemas, or surgical 

disimpaction in the treatment of faecal impaction.
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ABOUT THIS CONDITION

Definition

Initially Rome II criteria (1999) defined functional childhood constipation as at least 2 weeks 

of: scybalous, pebble-like, hard stools for most of the stools; or firm stools two or fewer times 

a week and no evidence of structural endocrine or metabolic disease.[1] These criteria were 

not necessarily comprehensive and were found to be restrictive by some researchers.[2] In 

2004, the PACCT group (Paris Consensus on Childhood Constipation Terminology) defined 

childhood constipation as the occurrence of two or more of the following six criteria in the 

previous 8 weeks: frequency of movements fewer than 3 a week; more than one episode of 

faecal incontinence a week; large stools in the rectum or palpable on abdominal examination; 

passing of stools so large that they may obstruct the toilet; retentive posturing and 

withholding behaviour; and painful defecation.[3] These criteria were integrated into Rome 

III criteria (2006).[4] [5] Functional constipation is now defined as the occurrence of two or 

more of the following six criteria in the previous 2 months in a child with a developmental age 

of at least 4 years, who has insufficient criteria for the diagnosis of irritable bowel syndrome 

(including no evidence of an inflammatory, anatomical, metabolic, or neoplastic process): 

two or fewer defecations in the toilet a week; at least one episode of faecal incontinence a 

week; history of retentive posturing or excessive volitional stool retention; history of painful 

or hard bowel movements; presence of a large faecal mass in the rectum; and a history of 

large diameter stools that may obstruct the toilet. Infants up to 4 years of age have to fulfil 

two or more criteria for at least 1 month. Many other terms are used in performed studies. 

Soiling is defined as the involuntary passage of small amounts of stools, resulting in staining 

of the underwear. The quantity of faecal loss is the main difference between encopresis 

and soiling. In practice, parents are often unable to accurately estimate the amount of 

faeces lost in the underwear and thus cannot differentiate between encopresis and soiling. 

Therefore, according to Rome III, the more neutral term of faecal incontinence was adopted 

rather than the terms encopresis and soiling. Furthermore, paediatric faecal incontinence is 

divided into either organic faecal incontinence (e.g., resulting from anorectal malformations 

or neurological damage) or functional faecal incontinence. Functional faecal incontinence 

can be subdivided into constipation-associated faecal incontinence and non-retentive faecal 

incontinence. For this review, we focused on constipation-associated faecal incontinence.

[6] In selecting studies for this review, we did not use a singular definition owing to no clear 

agreement over the definitions (see methods). We used the original wording of the authors.

Incidence/ Prevalence

One systematic review showed a worldwide prevalence of childhood constipation in the 

general population ranging from 0.7% to 29.6%. Similar prevalence rates were reported for 

boys and girls. [7]

Constipation in children
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Aetiology/ Risk factors

Aetiological factors are not found in most children. Hirschsprung’s disease, cystic fibrosis, 

anorectal abnormalities, and metabolic conditions such as hypothyroidism are rare organic 

causes of childhood constipation. An episode of painful defecation was noted in more than 

50% of people who were suffering from faecal soiling or chronic faecal impaction.[8] Risk 

factors: One study found higher incidence of constipation among children with birth weight 

under 750 g associated with neurodevelopment impairment.[9] Low fibre intake may be 

associated with childhood constipation.[10] Constipation and faecal incontinence are more 

prevalent in obese children.[11] We found no evidence for a difference between bottle-fed 

and breastfed babies, although it is generally accepted that bottle-fed babies are more at 

risk of relative water deficiency and breastfed babies frequently have delays of many days 

between passing normal stools.

Prognosis

Childhood constipation continues beyond puberty in up to one third of the children followed 

up.[12] Children aged 2 to 4 years seem to have a higher recurrence rate and a need for 

prolonged medication and support than younger infants.[13] One follow-up study has noted 

increased risk of persistent constipation in children who developed constipation early in 

infancy and who have a family history of constipation.[14] Another follow-up study assessing 

the clinical course of severe functional constipation in early childhood found that after initial 

success of treatment, a relapse occurred in 15% of the children within 3 years. Symptom 

duration of 3 months or less before referral was significantly correlated with better outcome.

[15] Faecal impaction: Disimpaction is necessary if the amount and character of faeces 

in the colon is of such magnitude that spontaneous expulsion is unlikely, or if it is causing 

discomfort and affecting normal feeding. Some children with a large rectosigmoid faecaloma 

may have difficulty passing urine.

Aims of intervention

The management of constipation is essentially multifactorial and, along with medical 

treatment, should address the social and psychological issues that may be associated with 

it.[16] Families and particularly children vary considerably in their tolerance of symptoms and 

treatments. This necessitates a very personal selection and intensity of treatments, making 

controlled studies very difficult to perform. Medical treatment is aimed at disimpaction of the 

impacted faeces and restoration of regular bowel habits, which consist of passage of soft, 

normal stools without discomfort at least once every 3 days and in appropriate places.

Outcomes

Treatment success: includes pain; faecal incontinence; defecation three times or more 

a week; soiling fewer than twice a week/frequency of soiling; no laxatives for at least 4 
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weeks; gut transit time as measured by timing the passage of radio-opaque pellets; difficulty 

with defecation; worsening constipation. Quality of life. Outcomes for harms of stimulant 

laxatives: cancer, tolerance, dependence. We have not considered faecal texture or hardness 

as an outcome.

Methods

Clinical Evidence search and appraisal August 2009. The search was limited to infants and 

children under 16 years of age. Trials were selected for inclusion if they focused on the 

management of constipation or encopresis with a history of constipation in either the primary 

health or specialist setting. We included children with idiopathic constipation, but excluded 

children with a known underlying cause for their constipation (e.g., Hirschsprung’s disease 

[congenital megacolon], operated anorectal malformations, or patients with other pelvic 

causes). The following databases were used to identify studies for this review: Medline 1966 

to August 2009, Embase 1980 to August 2009, and The Cochrane Database of Systematic 

Reviews and Cochrane Central Register of Controlled Clinical Trials, Issue 4, 2009. Additional 

searches were carried out using these websites: NHS Centre for Reviews and Dissemination 

(CRD) — for Database of Abstracts of Reviews of Effects (DARE) and Health Technology 

Assessment (HTA), Turning Research into Practice (TRIP), and NICE. Abstracts of the studies 

retrieved from the initial search were assessed by an information specialist. Selected studies 

were then sent to the contributors for additional assessment, using predetermined criteria 

to identify relevant studies. Study design criteria for inclusion in this review were: published 

systematic reviews and RCTs in any language, and containing more than 20 individuals. There 

was no minimum length of follow-up required for inclusion, and no maximum loss to follow-

up. We did not exclude studies described as “blinded”, “open”, “open label”, or not blinded. 

We also searched for cohort studies on specific harms of named interventions. In addition, 

we use a regular surveillance protocol to capture harms alerts from organisations such as 

the US Food and Drug Administration (FDA) and the UK Medicines and Healthcare products 

Regulatory Agency (MHRA), which are added to the review as required. To aid readability 

of the numerical data in our reviews, we round many percentages to the nearest whole 

number. Readers should be aware of this when relating percentages to summary statistics 

such as relative risks (RRs) and odds ratios (ORs). The categorisation of the quality of the 

evidence (high, moderate, low, or very low) reflects the quality of evidence available for 

our chosen outcomes in our defined populations of interest. These categorisations are not 

necessarily a reflection of the overall methodological quality of any individual study, because 

the Clinical Evidence population and outcome of choice may represent only a small subset 

of the total outcomes reported, and population included, in any individual trial. For further 

details of how we perform the GRADE evaluation and the scoring system we use, please see 

our website (www.clinicalevidence.com). We have performed a GRADE evaluation of the 

quality of evidence for interventions included in this review (see table).

Constipation in children
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QUESTION

WHAT ARE THE EFFECTS OF TREATMENTS FOR CHILDREN WITH CHRONIC 
CONSTIPATION?

OPTION

FIBRE
INTERVENTION EFFICACY: unknown-effectiveness

SUMMARY STATEMENT

Treatment success  Compared with placebo Fibre may be more effective at improving 

bowel movements and abdominal pain at 4 weeks in children with constipation (very 

low-quality evidence).Compared with lactulose Fibre and lactulose may be equally effective 

at reducing faecal incontinence episodes, abdominal pain, or flatulence at 3 or 8 weeks in 

children with constipation (low-quality evidence). For GRADE evaluation of interventions 

for constipation in children, see table.

BENEFITS

We found one systematic review (search date 2007; 28 trials [21 RCTs, 1 comparative clinical 

trial and 6 crossover studies]; 1912 children aged 0–18 years with functional constipation and 

with or without faecal incontinence) comparing laxatives or dietary measures versus placebo, 

no treatment, or alternative treatments.[17] We also found one subsequent RCT comparing 

fibre versus lactulose.[18]

Fibre versus placebo:

The review identified two RCTs comparing fibre versus placebo. The first small crossover RCT 

identified by the review (31 children aged 4.5–11.7 years with constipation for 6 months 

or longer; 18/31 [58%] had encopresis; children were initially disimpacted with phosphate 

enemas if required before treatment) compared fibre (glucomannan 100 mg/kg up to 5 g/

day, with 50 mL of fluid per 500 mg of fibre) versus placebo for 4 weeks.[19] The initial daily 

fibre intake was low in 22/31 [71%] children included in the study. Pre-crossover, the RCT 

found that the proportion of children who had fewer than three bowel movements a week 

and abdominal pain was significantly smaller with fibre compared with placebo (fewer than 3 

bowel movements weekly: 19% with fibre v 52% with placebo; P less than 0.05; abdominal 

pain: 10% with fibre v 42% with placebo; P less than 0.05; absolute numbers not reported 
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for either outcome). It also found that the proportion of children who were rated by their 

physician as having been treated successfully and rated as improved by their parents was 

significantly larger after treatment with fibre compared with placebo (physician rated: 45% 

with fibre v 13% with placebo; P less than 0.05; parent rated: 68% with fibre v 13% with 

placebo; P less than 0.05; absolute numbers not reported for either comparison). Physician-

rated treatment success was defined as more than three bowel movements a week and one 

or no episodes of encopresis over 3 weeks with no abdominal pain.

The second RCT included in the review (56 children aged 3–10 years with chronic idiopathic 

constipation according to Rome II criteria) compared fibre (cocoa husk supplement, 1 sachet 

weighted 5.2 g; 3–6 years of age: 2 sachets daily; 7–10 years: 4 sachets daily; dissolved in 

200 mL milk) versus placebo for 4 weeks.[20] Difference in the mean basal dietary fibre intake 

was not significant and was near to the recommended amount in both groups (12.3 g daily 

with fibre v 13.4 g daily with placebo; P value not reported). The RCT found no significant 

difference at 4 weeks between fibre and placebo in the change of total colon transit time or 

in subjective improvement in pain (total colon transit time: from 61.4 to 43.6 hours with fibre 

v from 71.5 to 61.5 with placebo; change difference –12.8, 95% CI –29.7 to +4; subjective 

improvement in pain: 16/24 [4%] with fibre v 11/24 [3%] with placebo; P = 0.109).[20] 

A subgroup analysis of 12 children with a total basal intestinal transit time greater than 

the 50th percentile found that the change in total intestinal transit time was significantly 

longer with fibre compared with placebo (45.4–38.4 hours with fibre v 8.7–28.9 hours with 

placebo; change difference –38.1 hours, 95% CI –67.9 to –8.4; P less than 0.015).[20]

Fibre versus lactulose:

The subsequent RCT (97 children aged 1–13 years with at least 2 of 4 criteria for constipation: 

fewer than 3 bowel movements weekly; 2 or more fecal incontinence episodes weekly; 

periodic passage of stool at least once every 7–30 days; or a palpable abdominal or rectal 

mass) compared fibre (10 g in 125 mL yoghurt drink) versus lactulose (10 g in 125 mL yoghurt 

drink) for 8 weeks followed by 4 weeks of weaning.[18] Polyethylene glycol (PEG; macrogol 

3350) was added if no clinical improvement was observed after 3 weeks in either group. 

The RCT found no significant difference in the number of children with one or more faecal 

incontinence episodes a week (9/42 [4%] with fibre v 5/55 [3%] with lactulose; P = 0.084) 

or in the mean scores (scale: 0 = not at all, 1 = sometimes, 2 = often, and 3 = continuous) 

of people with abdominal pain or flatulence at weeks 3 and 8 of follow-up (abdominal 

pain; week 3: 1.58 with fibre v 1.43 with lactulose; P = 0.33; week 8: 1.49 with fibre v 1.39 

with lactulose; P = 0.50; flatulence; week 3: 1.9 with fibre v 2.0 with lactulose; P = 0.70; 

week 8: 2.0 with fibre v 1.9 with lactulose; P = 0.94). The RCT also found no significant 

difference between groups for necessity of step-up medication (P = 0.99, absolute numbers 

not reported).[18]
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HARMS

The systematic review[17] and subsequent RCT[18] reported no adverse effects were 

associated with fibre.

COMMENT

None.

Clinical guide:

Low fibre intake is associated with constipation and therefore every child with or without 

constipation needs a normal daily fibre intake. The role of extra fibre on constipation requires 

further evaluation.

SUBSTANTIVE CHANGES

Fibre: One systematic review added[17] comparing fibre versus placebo identified two RCTs. 

The first crossover RCT was previously included in this review; the second RCT found no 

difference in the change of total colon transit time, or subjective improvement in pain with 

fibre compared with placebo at 4 weeks. One RCT added comparing fibre versus lactulose.

[20] It found no difference in the number of children with one or more faecal incontinence 

episodes a week, or in the mean scores of people with abdominal pain or flatulence at week 

3 and 8 of follow-up.[20] Categorisation changed from Likely to be beneficial to Unknown 

effectiveness based on the new evidence showing no differences between groups for any 

outcome.

OPTION

OSMOTIC LAXATIVES
INTERVENTION EFFICACY: unknown-effectiveness

SUMMARY STATEMENT

Treatment success  Macrogol compared with placebo Macrogol 0.2, 0.4, or 0.8 g/kg daily 

may be more effective at increasing bowel movements to three or more times a week, 

and may be more effective at improving pain on defecation in children with constipation 

at 2 weeks (low-quality evidence). Lactulose compared with mineral oil (liquid paraffin) 

Lactulose may be less effective at increasing the number of bowel movements at 4 to 8 
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weeks in children with constipation (very low-quality evidence). Lactulose compared with 

senna Lactulose may be more effective at increasing the number of normal stools passed 

(very low-quality evidence). Lactulose compared with fibre Lactulose and fibre may be 

equally effective at reducing faecal incontinence episodes, abdominal pain, or flatulence at 

3 or 8 weeks in children with constipation (low-quality evidence). Macrogol compared with 

lactulose PEG 3350 may be more effective at increasing defecation rates to three or more 

times a week, decreasing encopresis rates to once in 2 weeks or fewer at 8 weeks, and 

reducing gut transit time at 2 weeks in children with constipation (very low-quality evidence). 

Macrogol compared with milk of magnesia PEG 3350 may be as effective as milk of magnesia 

at improving rates of bowel movement, faecal incontinence episodes, or abdominal pain 

(with or without laxative therapy, 1 month or more) at 1, 3, 6, or 12 months in children 

with constipation (very low-quality evidence). Osmotic laxatives compared with probiotics 

Osmotic laxatives seem as effective as probiotics at increasing rates of treatment success 

at 4 weeks, and at reducing episodes of faecal incontinence at 4 weeks in children with 

functional constipation, but less effective at decreasing rates of abdominal pain (moderate-

quality evidence). For GRADE evaluation of interventions for constipation in children, 

see table.

BENEFITS

We found one systematic review (search date 2007; 28 trials [21 RCTs, 1 comparative clinical 

trial, and 6 crossover studies]; 1912 children aged 0–18 years with functional constipation, 

with or without faecal incontinence) comparing laxatives or dietary measures versus placebo, 

no treatment, or alternative treatments.[17] We also found one subsequent RCT comparing 

macrogol versus placebo.[21]

Macrogol versus placebo:

The review identified one crossover RCT (51 children aged 2–11 years with chronic constipation 

[lasting 3 months or more; defined as 2 or fewer complete bowel movements weekly and 

1 of the following: pain on defecation on 25% of days; 25% or more of bowel movements 

with straining; 25% or more of bowel movements with hard/lumpy stools]) comparing 

polyethylene glycol 3350 plus electrolytes (PEG+E) versus placebo during a 2-week treatment 

period separated by a 2-week placebo washout.[22] The dosage was dependent on the 

child’s age. Children aged 2 to 6 years were given either placebo or PEG+E sachets as follows: 

days 1 and 2 = 1 sachet; days 3 and 4 = 2 sachets taken together; days 5 and 6 = 3 sachets 

(2 morning, 1 evening); days 7 and 8 = 4 sachets (2 morning, 2 evening). Children aged 7 

to 11 years were given either placebo or PEG+E sachets as follows: days 1–4 = 2 sachets 

taken together; days 5 and 6 = 5 sachets (2 morning, 3 evening); days 7 and 8 = 6 sachets 

(3 morning, 3 evening). The RCT found that, compared with placebo, PEG+E significantly 

improved the mean score for pain on defecation (scale: 0 = none, 1 = mild, 2 = moderate, 
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3 = severe) and number of complete defecations a week (mean score for pain on defecation: 

0.49 with PEG+E v 0.77 with placebo; P = 0.04; number of complete defecations a week; 

ITT: 3.12 with PEG+E v 1.45 with placebo; P less than 0.001). However, the RCT found no 

significant difference in the number of mean faecal incontinence episodes between groups 

(4.70 with PEG+E v 4.85 with placebo; P = 0.68).[22]

The subsequent RCT (103 children aged 4–16 years with chronic constipation [lasting 3 

months or more; defined as 3 or fewer spontaneous bowel movements weekly and 1 or 

more symptoms of: straining; hard stools; sensation of incomplete evacuation; large bowel 

movements; or painful defecation]) compared three doses of PEG 3350 (0.2, 0.4, or 0.8 g/kg 

daily) versus placebo for 14 days.[21] The RCT found that all doses of PEG 3350 significantly 

increased the rate of bowel movements compared with placebo after 14 days’ treatment (3 

or more: 77% with PEG 0.2 g/kg daily v 74% with PEG 0.4 g/kg daily v 73% with PEG 0.8 g/

kg daily v 42% with placebo; P = 0.04 for each group compared with placebo; absolute 

numbers not reported). The RCT also found that PEG 0.8 g/kg significantly increased the 

proportion of children with three or more bowel movements a week compared with placebo 

during the 2-week treatment period (62% with PEG 0.8 g/kg v 29% with placebo; P less than 

0.027; absolute numbers not reported).

The RCT found no significant difference in the proportion of children responding to treatment 

without faecal incontinence between any dose of PEG compared with placebo at 14 days 

(31% with PEG 0.2 g/kg v 26% with PEG 0.4 g/kg v 31% with PEG 0.8 g/kg v 8% with 

placebo; P = 0.2 for among group comparison; absolute numbers not reported).

Lactulose versus mineral oil:

See benefits of faecal softeners.

Lactulose versus senna:

See benefits of stimulant laxatives.

Lactulose versus fibre:

See benefits of fibre.

Macrogol versus lactulose:

One RCT included in the review (100 children aged 6 months–15 years with chronic 

constipation [defined as having at least 2 of the following symptoms for the last 3 months: 

3 bowel movements or fewer weekly; encopresis once weekly or more; large amounts of 

stool every 7–30 days; and a palpable abdominal or rectal mass) compared (after faecal 

disimpaction) PEG 3350 (2.95 g/sachet: children under 6 years, 1 sachet daily; children over 

6 years, 2 sachets daily) versus lactulose (6 g/sachet; children over 6 years, 2 sachets daily) 

for 8 weeks.[23] The RCT found that PEG 3350 significantly improved successful treatment 
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(defecation frequency 3 a week or more and encopresis 1 or less every 2 weeks) compared 

with lactulose (56% with PEG 3350 v 29% with lactulose; P = 0.02; absolute numbers not 

reported) at 8 weeks. The first RCT included in the review also reported that children in 

the PEG 3350 group had significantly less abdominal pain, straining, and pain at defecation 

compared with children in the lactulose group (P less than 0.05 for all comparisons; absolute 

numbers not reported).[23]

The second crossover RCT included in the review (37 children aged 2–16 years with 

constipation [definition not stated]) compared PEG 3350 (10 g/m2 daily) versus lactulose 

(1.3 g/kg divided twice daily up to 20 g) for 2 weeks.[24] The RCT found that PEG 3350 

significantly decreased the mean total colonic transit time compared with lactulose (47.6 

hours with PEG v 55.3 hours with lactulose; P = 0.038). The RCT also found that the ease of 

stool passage was similar for both groups (no further data reported).[24]

Macrogol versus milk of magnesia:

One unblinded RCT identified by the review (79 children aged 4–16 years with functional 

constipation with faecal incontinence [at least 8 weeks of 2 or more of the following criteria: 

fewer than 3 bowel movements weekly; more than 1 episode of faecal incontinence weekly; 

large stools in the rectum or palpable during abdominal examination; passing of large stools 

and retentive posturing]) compared PEG 3350 (0.7 g/kg daily, in a solution of 2 g/30 mL) 

versus milk of magnesia (2 mL/kg daily) for 12 months.[25] The RCT found no significant 

difference in rates of improvement (3 or more bowel movements weekly, 2 episodes of 

faecal incontinence monthly or fewer, and no abdominal pain, with or without laxative 

therapy) or rates of recovery (3 or more bowel movements weekly, 2 episodes of faecal 

incontinence monthly or fewer, and no abdominal pain, with no laxative treatment for 1 

month or longer) between PEG 3350 and milk of magnesia at 1, 3, 6, or 12 months (data 

presented graphically; reported as not significant for months 1, 3, and 6; improvement at 12 

months: 62% with PEG v 43% with milk of magnesia; recovery at 12 months: 33% with PEG 

v 23% with milk of magnesia; data presented graphically; reported as not significant). This 

RCT had a high withdrawal rate of seven children in the PEG group and 20 children in the 

milk of magnesia group at 12 months’ follow-up.[25]

Osmotic laxatives versus probiotics:

See benefits of probiotics.
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HARMS

Macrogol versus placebo:

The RCT included in the review reported similar rates of adverse effects (31/49 [63%] with 

PEG+E v 28/49 [57%] with placebo; significance assessment not performed). Most were GI 

symptoms, particularly abdominal pain.[22]

The subsequent RCT reported similar percentages of adverse effects among groups (9/24 

[35%] with PEG 0.2 g/kg v 16/27 [59%] with PEG 0.4 g/kg v 17/26 [65%] with PEG 0.8 g/kg 

v 14/24 [58%] with placebo; significance assessment not performed).[21] The RCT reported 

that GI-related events were more frequent in the PEG 3350 group compared with placebo 

(no further data reported), and that as the dose of PEG 3350 was increased, there was 

a higher incidence of flatulence, abdominal pain, nausea, and diarrhoea (no further data 

reported).[21]

Lactulose versus mineral oil:

See harms of faecal softeners.

Lactulose versus senna:

See harms of stimulant laxatives.

Lactulose versus fibre:

See harms of fibre.

Macrogol versus lactulose:

The first[23] and second[24] RCTs included in the review gave no information on adverse 

effects of treatment.

Another RCT included in the review (96 children with constipation aged 6 months to 3 

years) compared PEG 4000 (4–8 g) versus lactulose (3.33–6.66 g) for 3 months.[26] The 

RCT found no significant difference in the percentage of children with at least one blood 

value (total protein; albumin; iron; electrolytes; and vitamins B9, A, and D [25OHD3]) out 

of normal range at day 84 compared with baseline (0/46 [87%] with PEG 4000 v 35/39 

[ 90%] with lactulose; P = 0.7). The RCT also reported five episodes of diarrhoea in two 

children in both treatment groups, and anorexia in one child in the lactulose group. No 

significant difference was found between PEG 4000 and the lactulose group with respect of 

digestive tolerance except for the median (interquartile range) duration of either new onset 

or worsened flatulence and of either new onset or worsened vomiting episodes (duration 

of either new onset or worsened flatulence: 3 days with PEG 4000 v 5 days with lactulose; 

P = 0.005; either new onset or worsened vomiting episodes: 1 day with PEG 4000 v 2 days 
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with lactulose; P less than 0.05). Anal irritation was reported in 2/40 [5%] of children in the 

lactulose group.[26]

Macrogol versus milk of magnesia:

The RCT included in the review reported that one child withdrew due to an allergic reaction 

to PEG.[25]

Osmotic laxatives versus probiotics:

See harms of probiotics.

COMMENT

Clinical guide:

Although good-quality evidence is lacking, macrogol seems to be a more effective laxative 

compared with lactulose and placebo. The role of milk of magnesia requires further 

evaluation.

SUBSTANTIVE CHANGES

Osmotic laxatives: One systematic review[17] and one subsequent RCT[21] added 

comparing macrogol versus placebo, lactulose, PEG 3350, and milk of magnesia. One RCT[22] 

included in the review[17] and the subsequent RCT[21] found that macrogol improved pain 

on defecation and number of defecations a week compared with placebo, but found no 

difference between groups for episodes of faecal incontinence. One RCT[23] included in the 

review[17] compared PEG 3350 versus lactulose for 8 weeks. The RCT found that PEG 3350 

improved successful treatment compared with lactulose.[23] A second RCT[24] included in 

the review[17] compared PEG 3350 versus lactulose, it found that PEG 3350 decreased total 

time to colonic transit compared with lactulose at 2 weeks. One unblinded RCT[25] identified 

by the review[17] compared polyethylene glycol 3350 versus milk of magnesia for 12 months. 

The RCT found no difference in rates of improvement or rates of recovery between PEG 3350 

compared with milk of magnesia at 1, 3, 6, or 12 months.[25] Categorisation unchanged 

(Unknown effectiveness) as there remains insufficient good-quality evidence to assess 

osmotic laxatives.
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OPTION

BEHAVIOURAL TREATMENTS
INTERVENTION EFFICACY: unknown-effectiveness

SUMMARY STATEMENT

Treatment success  Biofeedback plus conventional treatment compared with conventional 

treatment alone (laxatives, dietary advice, or toilet training) We don’t know whether 

biofeedback plus conventional treatment or anorectal manometry plus conventional treatment 

are more effective at increasing treatment success rates at 6 to 104 weeks in children 

with constipation or encopresis with or without constipation (very low-quality evidence).

Behavioural treatment compared with conventional treatment Behavioural treatment may 

be no more effective at improving success rates at 22 weeks to 6 months in children with 

constipation and taking laxatives (low-quality evidence). Behavioural interventions alone 

compared with senna plus behavioural interventions We don’t know whether behavioural 

interventions alone are more effective at 3 to 6 months at relieving faecal soiling in children 

with or without constipation (very low-quality evidence). For GRADE evaluation of 

interventions for constipation in children, see table.

BENEFITS

Behavioural treatment versus no treatment/sham treatment:

We found one systematic review (search date 2006), which found no RCTs.[27]

Biofeedback plus conventional treatment versus conventional treatment 
alone:

We found one systematic review (search date 2006; 18 RCTs, 1186 children; 17 of the 18 

RCTs investigating children with functional faecal incontinence) comparing behavioural and/

or cognitive interventions with or without other treatments for the management of faecal 

incontinence in children.[27] The review found no significant difference in the number of 

children cured or improved with biofeedback (where the muscle tone of the external anal 

sphincter is displayed on a screen or a sound modulation) plus conventional treatment 

(laxatives, dietary advice, and toilet training) at 12 or 18 months compared with conventional 

treatment alone (12 months; 9 RCTs; 510 children: 133/260 [51%] with biofeedback v 121/250 

[48%] with conventional treatment; OR 1.11, 95% CI 0.78 to 1.58; P = 0.55; 18 months; 

2 RCTs; 251 children: 67/128 [52%] with biofeedback v 56/123 [45%] with conventional 

treatment; OR 1.31, 95% CI 0.80 to 2.15; P = 0.29). Children with functional non-retentive 

faecal incontinence, or functional or organic constipation were included in this analysis. 

However, a sensitivity analysis excluding two studies (which enrolled either children with 

non-retentive fecal incontinence or with fecal incontinence due to congenital causes) found 
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no significant difference between biofeedback plus conventional treatment and conventional 

treatment alone in the number of children not cured or improved by treatment at 12- and 

18-month follow-up (12 months; 7 RCTs; 432 children: 112/218 [51%] with biofeedback v 

103/214 [48%] with conventional treatment; OR 1.13, 95% CI 0.77 to 1.66; P = 0.52; 18 

months; 1 RCT; 184 children: 48/92 [52%] with biofeedback v 40/92 [43%] with conventional 

treatment; OR 1.42, 95% CI 0.79 to 2.53; P = 0.24). However, the review highlighted that 

methodological flaws, such as lack of consistent baseline data and outcome measures, 

non-randomised trials, heterogeneity of study populations, and small samples, precluded 

meaningful conclusions.[27]

We found one additional RCT (212 children with 2 of the following: fewer than 3 stools 

weekly; 2 or more episodes of soiling or encopresis weekly; passing of large amounts of 

faeces every 7–30 days; palpable abdominal or rectal faecal mass) comparing anorectal 

manometry (2 sessions) plus conventional treatment versus conventional treatment alone 

(dietary advice, diary, toilet training, oral laxatives [lactulose]) for 6 weeks.[28] The RCT 

found no significant difference between the groups in treatment success (defined as: 3 or 

more defecation episodes weekly, 1 or fewer encopresis episodes within 2 weeks, no laxative 

use) at 6 or 104 weeks’ follow-up (6 weeks: 4/111 [4%] with conventional treatment v 6/91 

[7%] with conventional treatment plus anorectal manometry; RR 0.55, 95% CI 0.16 to 1.89; 

104 weeks: 36/83 [43%] with conventional treatment v 23/65 [35%] with conventional 

treatment plus anorectal manometry; RR 1.23, 95% CI 0.81 to 1.85).

Behavioural treatment versus conventional treatment:

We found one RCT (134 children aged 4–18 years with at least 2 of the 4 criteria: defecation 

frequency fewer than 3 times weekly; faecal incontinence twice weekly; passage of large 

amounts of stool at least once every 7–30 days or a palpable abdominal or rectal faecal 

mass) comparing behavioural therapy (learning process to reduce phobic reactions related to 

defecation consists of 5 sequential steps: know, dare, can, will, and do) versus conventional 

treatment (education, diary, toilet training with rewarding system) over 22 weeks (12 visits).

[29] Both used similar laxative therapy. The RCT found no significant difference in success 

rates (3 or more bowel movements weekly and faecal incontinence frequency of 1 or fewer 

over 2 weeks irrespective of laxative use) for behavioural treatment at 22 weeks or at 6 

months compared with conventional treatment (22 weeks: 52% with behavioural therapy v 

62% with conventional treatment; P = 0.24; 6 months: 42% with behavioural therapy v 57% 

with conventional treatment; P = 0.09).[29]

Behaviour modifications alone versus behaviour modifications plus 
stimulant laxatives:

See benefits of stimulant laxatives.
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HARMS

Behavioural treatment versus no treatment/sham treatment:
We found no RCTs.

Behavioural treatment plus conventional treatment versus conventional 
treatment alone:

The systematic review[27] and additional RCT[28] gave no information on adverse effects.

Behavioural treatment versus conventional treatment:

The RCT gave no information on adverse effects.[29]

Behaviour modifications alone versus behaviour modifications plus 
stimulant laxatives:

See harms of stimulant laxatives.

COMMENT

Anorectal manometry is a diagnostic tool, but because it provides a visualisation of anorectal 

function it has been used as a part of biofeedback treatment. As research into the patterns 

of dysmotility is ongoing, anorectal manometry does not offer a specific diagnosis of 

constipation.

Clinical guide:

Biofeedback treatment in children with abnormal defecation patterns requires further 

evaluation. The outcome of the intervention is also likely to be mediated by the skill of the 

therapist. Comparing different psychological interventions head-to-head is the way forward. 

Biofeedback is not generally available in the UK because of the lack of evidence of benefit in 

childhood.

SUBSTANTIVE CHANGES

Behavioural treatments:  One systematic review assessing the effects of biofeedback plus 

conventional treatment versus conventional treatment alone updated.[27] The review found 

no difference in the number of children cured or improved with biofeedback plus conventional 

treatment at 12 or 18 months compared with conventional treatment alone. One RCT added 

assessing the effects of behavioural treatment versus conventional treatment.[29] The RCT 

found no significant difference in success rates for behavioural treatment at 22 weeks or at 

6 months compared with conventional treatment.[29] Categorisation unchanged (Unknown 
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effectiveness) as there remains insufficient good-quality evidence to assess the effects of 

behavioural treatments.

OPTION

BULK-FORMING LAXATIVES
INTERVENTION EFFICACY: unknown-effectiveness
metadata

abridged-title: Bulk-forming laxatives

summary-title: Bulk-forming laxatives

intervention-efficacy: unknown-effectiveness

substantive-change-status: new-evidence-conclusions-confirmed

SUMMARY STATEMENT

We found no direct information from RCTs about bulk-forming laxatives (methylcellulose, 

ispaghula husk, or sterculia) in the treatment of children with constipation. For GRADE 

evaluation of interventions for constipation in children, see table.

BENEFITS

We found one systematic review (search date 2006), which identified no RCTs.[17]

HARMS

We found no RCTs.

COMMENT

None.

SUBSTANTIVE CHANGES

Bulk-forming laxatives: One systematic review added, which found no RCTs.[17] 

Categorisation unchanged (Unknown effectiveness).

OPTION

FAECAL SOFTENERS
INTERVENTION EFFICACY: unknown-effectiveness
SUMMARY STATEMENT
Treatment success  Mineral oil (liquid paraffin) compared with biofeedback plus conventional 

treatment Mineral oil (liquid paraffin) may as effective as biofeedback plus conventional 

treatment (toilet training, use of mineral oil as laxative) at improving cure rates in children 

with faecal incontinence or constipation at 12 months (low-quality evidence). Mineral oil 

Constipation in children
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(liquid paraffin) compared with lactulose Mineral oil (liquid paraffin) may be more effective 

at increasing the number of bowel movements at 4 to 8 weeks in children with constipation 

(very low-quality evidence). Mineral oil (liquid paraffin) compared with senna Liquid paraffin 

may be more effective at increasing bowel movements and reducing daily soiling in children 

with chronic constipation (low-quality evidence). Note We found no direct information from 

RCTs about whether faecal softeners (mineral oils [liquid paraffin], arachis oil) are better than 

no active treatment in children with constipation. For GRADE evaluation of interventions 

for constipation in children, see table.

BENEFITS

Faecal softeners versus placebo:

We found one systematic review (search date 2006), which found no RCTs.[17]

Mineral oil (liquid paraffin) versus biofeedback plus conventional 
treatment:

We found one systematic review (search date 2006; 18 RCTs, 1186 children; 17 of the 18 

RCTs investigating children with functional faecal incontinence) comparing behavioural, 

cognitive, or behavioural plus cognitive interventions with or without other treatments for 

the management of faecal incontinence in children.[27] The review included one RCT (50 

children with faecal incontinence or constipation) comparing conventional treatment (toilet 

training, use of mineral oil as laxative) versus biofeedback plus conventional treatment.[30] 

The RCT included in the review found no significant difference between groups for the 

proportion of children not cured or improved (10/26 [38%] with conventional treatment v 

13/24 [54%] with biofeedback plus conventional treatment; OR 1.86, 95% CI 0.61 to 5.83) 

at 12 months.[30]

Mineral oil (liquid paraffin) versus lactulose:

We found one systematic review (search date 2007; 28 trials [21 RCTs; 1 comparative clinical 

trial and 6 crossover studies]; 1912 children aged 0–18 years with functional constipation 

and with or without faecal incontinence) comparing laxatives or dietary measures versus 

placebo, no treatment, or alternative treatments.[17] The review identified one RCT (40 

children aged 2–12 years with chronic constipation with at least 2 of the following in the 

last 3 months: hard stools, painful defecation, rectal bleeding, encopresis and fewer than 

3 bowel movements weekly) comparing mineral oil versus lactulose both 1 mL/kg twice 

daily orally for 8 weeks.[31] The RCT found mineral oil significantly improved the number of 

bowel movements a week compared with lactulose during the last 4 weeks (16.1 with liquid 

paraffin v 12.3 with lactulose; P less than 0.05).
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We found one subsequent RCT (247 children aged 2–12 years with chronic constipation with 

at least 2 of the following in the last 3 months: fewer than 3 bowel movements weekly; 

more than 1 weekly episode of faecal soiling, large amounts of stool every 7–30 days; and 

palpable or rectal faecal mass) comparing liquid paraffin versus lactulose 1–2 mL/kg orally 

once daily for 8 weeks after faecal disimpaction.[32] It found that liquid paraffin significantly 

increased success rate (defined as 3 or more spontaneous bowel movements weekly with 

encopresis episodes once every 2 weeks or fewer; 85% with liquid paraffin v 29% with 

lactulose; P less than 0.001, no absolute numbers reported) compared with lactulose.[32] 

However, the randomisation of the RCT and the number of children who needed additional 

stimulant laxatives was not clear.[32]

Mineral oil (liquid paraffin) versus senna:

See benefits of stimulant laxatives.

HARMS

Faecal softeners versus placebo:

We found no RCTs.

Mineral oil (liquid paraffin) versus biofeedback plus conventional 
treatment:

The review gave no information on adverse effects.[27] [30]

Mineral oil (liquid paraffin) versus lactulose:

The RCT included in the review reported abdominal distention and cramping in three children 

in the lactulose group and watery stool in two children in the mineral oil group.[31] The 

subsequent RCT did not provide clear data about adverse effects.[32]

Mineral oil (liquid paraffin) versus senna:

See harms of stimulant laxatives.

COMMENT

None.
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SUBSTANTIVE CHANGES

Faecal softeners:Two systematic reviews added[27] [17] which included two RCTs.[30] 

[31] One subsequent RCT also added.[32]The RCT included in the second review compared 

conventional treatment versus biofeedback plus conventional treatment, and found no 

difference between groups for the proportion of children not cured or improved at 12 

months.[30] The RCT included in the first review and the subsequent RCT compared liquid 

paraffin versus lactulose.[31] [32] Both RCTs found that liquid paraffin improved the number 

of bowel movements a week compared with lactulose; however, the subsequent RCT had 

methodological flaws. [31] [32]Categorisation unchanged (Unknown effectiveness) as there 

remains insufficient good-quality evidence to assess faecal softeners.

OPTION

STIMULANT LAXATIVES
INTERVENTION EFFICACY: unlikely-to-be-beneficial
SUMMARY STATEMENT
Treatment success  Senna compared with lactulose Senna may be less effective at 

increasing the number of normal stools passed (very low-quality evidence). Senna compared 

with mineral oil (liquid paraffin) Senna may be less effective at increasing bowel movements 

and at reducing daily soiling in children with chronic constipation (low-quality evidence). 

Senna plus behavioural interventions compared with behavioural interventions alone 

We don’t know whether senna plus behavioural interventions is more effective at 3 to 6 

months at relieving faecal soiling in children with encopresis with or without constipation 

(very low-quality evidence). Note We found no direct information from RCTs about whether 

stimulant laxatives (bisacodyl, dantron, senna, docusate, sodium picosulfate, or glycerol) are 

better than no active treatment in children with constipation. For GRADE evaluation of 

interventions for constipation in children, see table.

BENEFITS

We found two systematic reviews.[33] [17] The first systematic review (search date not 

reported) identified no RCTs.[33] The second review (search date 2007, 28 trials [21 RCTs; 

1 comparative clinical trial and 6 crossover studies]; 1912 children aged 0–18 years with 

functional constipation with or without faecal incontinence) comparing laxatives or dietary 

measures versus placebo, no treatment, or alternative treatments.[17]

Stimulant laxatives versus placebo:

We found two systematic reviews, which identified no RCTs.[33] [17]
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Senna versus lactulose:

The second review[17] identified one RCT comparing senna versus lactulose.[34] The 

crossover RCT included in the review (21 children aged under 15 years with constipation 

treated at home for 3 months or longer) compared senna syrup (10–20 mL/day for 7 days) 

versus lactulose (10–15 mL/day for 7 days) with a 1-week washout period between. The RCT 

found that on each day of the week significantly fewer children in the senna group passed 

normal stools compared with the lactulose group (P less than 0.01; absolute numbers for 

statistical analysis not reported). The RCT did not report pre-crossover results.[34]

Senna versus mineral oil (liquid paraffin):

The second review[17] identified one RCT.[35] The RCT included in the review (37 children 

with chronic constipation aged 3–12 years) compared senna (dose not reported) versus 

mineral oil (1.5–5.0 cm3/kg daily) after an initial catharsis with oral bisacodyl or with an 

enema, if necessary, for all children.[35] It found that, compared with the mineral oil group, 

the proportion of children reporting a daily bowel movement was significantly smaller for 

the senna group (9/18 [50%] with senna v 16/19 [89%] with mineral oil; P less than 0.05) 

and the proportion reporting daily soiling was significantly larger (8/18 [44%] with senna v 

1/19 [6%] with mineral oil; P less than 0.05). Mean follow-up was 10.5 months for the senna 

group and 10.1 months for the mineral oil group.

Senna plus behavioural interventions versus behavioural interventions 
alone:

The second review [17] identified one RCT. [36] The RCT included in the review (44 children; 

mean age 7.9 years with encopresis; 89% [absolute number not reported] with a history of 

constipation) compared three interventions: senna tablets, placebo tablets, and no tablets; 

and all children were given behavioural treatment (use of toilet and freedom from soiling).

[36] It found no significant difference among groups in the proportion of children with relief 

from faecal soiling at 3 and 6 months’ follow-up (3 months: 5/14 [35%] with behavioural 

treatment plus senna v 2/11 [18%] with behavioural treatment plus placebo v 9/15 [60%] 

with behavioural treatment alone; 6 months: 5/14 [35%] with behavioural treatment plus 

senna v 5/10 [50%] with behavioural treatment plus placebo v 7/13 [54%] with behavioural 

treatment alone; P greater than 0.05 for comparison of 3 groups for each follow-up time).

HARMS

Stimulant laxatives versus placebo:

We found no RCTs.
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Senna versus lactulose:

The RCT included in the review found that senna was associated with significantly more 

adverse effects compared with lactulose (colic, diarrhoea, or distension: 31 with senna v 

1 with lactulose; P less than 0.001).[34] The adverse effects were measured as the total 

number of days in which they were reported for each child (i.e., to a maximum of 21 children 

x 7 days). There were also six adverse effect days reported in the washout week.

Senna versus mineral oil (liquid paraffin):

The RCT gave no information on adverse effects.[35]

Senna plus behavioural interventions versus behavioural interventions alone:

The RCT gave no information on adverse effects.[36]

COMMENT

Clinical guide:
There seems to be no role for senna in the treatment of constipation.

SUBSTANTIVE CHANGES

Stimulant laxatives: One systematic review added.[17] However, the review did not include 

any additional RCTs, therefore no data was added. Categorisation unchanged (Unlikely to be 

beneficial).

OPTION

ANAL DILATATION
INTERVENTION EFFICACY: unknown-effectiveness

SUMMARY STATEMENT

Treatment success Compared with no dilatation Anal dilatation may be no more effective at 

decreasing symptom severity scores at 12 months in children with constipation, irrespective of 

having anorectal manometry, evacuation of faeces, intensified treatment, and toilet training 

(very low-quality evidence). For GRADE evaluation of interventions for constipation in 

children, see table.

BENEFITS

We found one RCT (68 neurologically normal children who failed to respond to medical 

treatment for constipation; mean age 7.9 years) comparing anal dilatation versus no 
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dilatation.[37] All children had anorectal manometry under ketamine anaesthesia followed 

by evacuation of faeces. Also, all children had intensified medical treatment and toilet 

training during their hospital stay. The RCT did not report on individual outcomes (e.g., 

increased defecation or reduced faecal incontinence) but used a scoring system developed 

by the authors of the study to assess overall symptom severity; the system combined scores 

for difficulty and pain on passing stool, delay in defecation, soiling problem, intensity of 

laxative treatment and general health (parent rated: 0 = worst, 65 = best). The RCT found 

no significant difference between groups at 12 months in change in symptom severity scores 

(decrease in symptom severity score: –18 with dilatation v –10 with no dilatation; P less than 

0.92).

HARMS

The RCT gave no information on adverse effects.[37]

COMMENT

None.

Clinical guide:

To date, there is no evidence for the use of anal dilatation in children with constipation. It is 

an invasive treatment and should therefore not be used.

SUBSTANTIVE CHANGES

Anal dilation: Evidence re-evaluated. Categorisation changed from Likely to be beneficial to 

Unknown effectiveness as the authors of the included RCT used a scale they had developed 

for assessment rather than an externally validated scale.

OPTION

ORAL FLUIDS
INTERVENTION EFFICACY: unlikely-to-be-beneficial

SUMMARY STATEMENT

Treatment success  Compared with normal fluid intake Increasing oral fluid intake, or 

supplementing with hyperosmolar fluids, may be no more effective at 3 weeks at increasing 

stool frequency, or at reducing difficulties in passing stools in children with constipation 
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(very low-quality evidence). For GRADE evaluation of interventions for constipation in 

children, see table.

BENEFITS

We found one RCT (108 children; mean age 7.5 years; mean number of stools 2.73 weekly, 

with moderate to severe constipation; difficulty in passing stool scale: 0 = no problem, 

1 = some problem, and 2 = severe problem) comparing three groups: 50% water intake 

increase; hyperosmolar (greater than 600 mOsm/L) supplemental fluid; and normal fluid 

intake.[38] The RCT found similar stool frequency at 3 weeks and difficulty in passing stools 

for the three groups (stool frequency at 3 weeks: 3.70 with water increase v 3.44 with 

hyperosmolar fluid v 3.40 with normal fluid; difficulty in passing stools: 0.87 with water 

increase v 0.62 with hyperosmolar fluid v 1.06 with normal fluid; significance not assessed).

HARMS

The RCT gave no information on adverse effects.[38]

COMMENT

None.

SUBSTANTIVE CHANGES

No new evidence.

OPTION

PREBIOTICS
INTERVENTION EFFICACY: unknown-effectiveness

SUMMARY STATEMENT

We found no direct information from RCTs about prebiotics in the treatment of children with 

constipation. For GRADE evaluation of interventions for constipation in children, see 

table.

BENEFITS

We found no systematic review or RCTs.
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HARMS

We found no RCTs.

COMMENT

None.

SUBSTANTIVE CHANGES

Prebiotics New option for which we found no evidence.

OPTION

PROBIOTICS
INTERVENTION EFFICACY: unknown-effectiveness
metadata

abridged-title: Probiotics

summary-title: Probiotics

intervention-efficacy: unknown-effectiveness

substantive-change-status: new-option

SUMMARY STATEMENT

Treatment success  Probiotics plus osmotic laxatives compared with placebo plus osmotic 

laxatives Probiotics plus osmotic laxatives seem no more effective at increasing rates of 

treatment success at 12 to 24 weeks, or at reducing the number of episodes of faecal soiling 

or frequency of straining at 12 weeks, or the number of children using laxatives at 24 weeks 

in children with functional constipation (moderate-quality evidence). Probiotics compared 

with osmotic laxatives Probiotics seem as effective as osmotic laxatives at increasing rates of 

treatment success at 4 weeks, and at reducing episodes of faecal incontinence at 4 weeks 

in children with functional constipation, but more effective at decreasing rates of abdominal 

pain (moderate-quality evidence) Note: We found no direct information from RCTs about 

whether probiotics are better than no active treatment in children with constipation. For 

GRADE evaluation of interventions for constipation in children, see table.
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BENEFITS

We found one systematic review (search date 2007; 28 trials [21 RCTs; 1 comparative clinical 

trial and 6 crossover studies]; 1912 children aged 0–18 years with functional constipation and 

with or without faecal incontinence) comparing laxatives or dietary measures versus placebo, 

no treatment, or alternative treatments.[17]

Probiotics versus placebo:

The review identified one RCT comparing probiotics versus placebo.[39] The RCT (45 children 

aged under 10 years with functional constipation for more than 2 months) compared the 

osmotic laxative magnesium oxide 50 mg/kg daily (18 children), 8 x 108 colony-forming units 

of the probiotic Lactobacillus rhamnosus (18 children), and placebo (9 children). The RCT 

does not meet Clinical Evidence reporting criteria for comparisons versus placebo (number 

of children in the placebo group falls below inclusion criteria of 10 in each arm) and is not 

discussed further in this section; please see probiotics versus osmotic laxatives below for data 

on this comparison.[39]

Probiotics plus osmotic laxatives versus placebo plus osmotic laxatives:

The review identified one RCT comparing probiotics plus osmotic laxatives versus placebo 

plus osmotic laxatives. The RCT (84 children with functional constipation [fewer than 3 stools 

weekly for more than 12 weeks] aged 2–16 years) compared 109 colony-forming units of 

Lactobacillus rhamnosus GG (LGG) plus 1 mL/kg daily of 70% lactulose versus placebo plus 

1 mL/kg daily of 70% lactulose, twice daily orally for 12 weeks.[40] It found no significant 

difference in treatment success (defined as more than 3 spontaneous stools weekly with 

no faecal soiling) at 12 and 24 weeks between probiotics (LGG) and placebo (12 weeks: 

31/43 [72%] with probiotics v 28/41 [68%] with placebo; P = 0.9; 24 weeks: 27/43 [64%] 

with probiotics v 27/41 [65%] with placebo; P = 1.0). It also found no significant difference 

between probiotics and placebo in episodes of faecal soiling a week at 12 weeks, frequency 

of straining a week at 12 weeks, and the number of children using laxatives at 24 weeks 

(mean episodes of faecal soiling at 12 weeks: 0.8 with probiotics v 0.3 with placebo; P = 0.9; 

mean frequency of straining a week at 12 weeks: 1.3 with probiotics v 1.6 with placebo; 

P = 0.6; use of laxatives at 24 weeks: 19/43 [44%] with probiotics v 18/41 [43%] with 

placebo; P less than 0.9).

Probiotics versus osmotic laxatives:

The review identified one RCT comparing probiotics versus osmotic laxatives.[39] The RCT 

(45 children aged under 10 years with functional constipation for more than 2 months and 

at least 1 of the following symptoms: anal fissures with bleeding; faecal soiling; or passage 

of large and hard stool) compared the osmotic laxative magnesium oxide 50 mg/kg daily 
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(18 children), 8 x 108 colony-forming units of the probiotic Lactobacillus casei rhamnosus 

(18 children), and placebo (9 children), all twice daily for 4 weeks, in a three-arm trial. 

We report the comparison of probiotics (Lactobacillus casei rhamnosus) versus osmotic 

laxatives (magnesium oxide) here. All outcomes were assessed at 4 weeks. The RCT found 

that probiotics significantly reduced abdominal pain compared with osmotic laxatives (1.9 

episodes with probiotics v 4.8 episodes with osmotic laxatives; P = 0.04). However, it found 

no significant difference in treatment success (defined as 3 or more spontaneous defecations 

a week with no episodes of faecal soiling by the fourth week) between probiotics and 

osmotic laxatives (78% with probiotics v 72% with osmotic laxatives; P = 0.71; absolute 

results not reported). The RCT also found similar rates of faecal soiling for probiotics and 

osmotic laxatives (2.1 episodes with probiotics v 2.7 episodes with osmotic laxatives; 

statistical significance between groups not assessed). [39]

HARMS

Probiotics plus osmotic laxatives versus placebo plus osmotic laxatives:

The RCT found no significant difference between LGG plus lactulose and placebo plus 

lactulose in the number of adverse events, which included abdominal pain, vomiting, and 

headache (4/43 [9%] with LGG v 6/41 [15%] with placebo).[40]

Probiotics versus osmotic laxatives:

The RCT reported no adverse effects associated with probiotics, but reported one case of 

mild diarrhoea in a child receiving osmotic laxatives.[39]

COMMENT

The two RCTs compared two different probiotic agents.[39] [40] Lactobacillus rhamnosus 

GG was not an effective adjunct to lactulose in treating constipation,[40] and Lactobacillus 

casei rhamnosus was no more effective than the osmotic laxative magnesium oxide in most 

of the outcomes assessed.[39] There are many different probiotic microorganisms with 

different effects, but, to date, there is no evidence to recommend the use of probiotics. Use 

of probiotics requires further evaluation by RCTs.

SUBSTANTIVE CHANGES

Probiotics: New option for which we found one systematic review comparing laxatives or 

dietary measures versus placebo, no treatment, or alternative treatments.[17]The review 

found no significant difference in treatment success at 12 and 24 weeks between probiotics 

and placebo. It also found no significant difference between probiotics plus osmotic laxative 

and placebo plus osmotic laxative in episodes of faecal soiling, frequency of straining a week 

at 12 weeks, or the number of children using laxatives at 24 weeks. The review identified 

one RCT comparing probiotics versus osmotic laxatives, which found probiotics reduced 

abdominal pain compared with osmotic laxatives, but reported no difference between 
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groups for treatment success.[17] Categorised as Unknown effectiveness, as there remains 

insufficient evidence to assess the effects of probiotics.

QUESTION

WHAT ARE THE EFFECTS OF TREATMENTS FOR CLEARING THE BOWEL IN 
CHILDREN WITH FAECAL IMPACTION?
OPTION
ENEMAS
INTERVENTION EFFICACY: unknown-effectiveness
SUMMARY STATEMENT
We found no direct information from RCTs about enemas in the treatment of children with 

faecal impaction. Note Phosphate enema administration may be associated with adverse 

effects in people with intestinal or renal system abnormalities. For GRADE evaluation of 

interventions for constipation in children, see table.

BENEFITS

We found one systematic review (search date 2006), which identified no RCTs.[17]

HARMS

We found no RCTs.

COMMENT

We found one review of case studies (search date 1995; 21 case studies of adverse effects 

of hypertonic sodium phosphate enema).[41] It reported adverse effects such as pyrexia, 

lethargy, hypocalcaemia, and hyperphosphataemia (no further data reported). Also, there 

were electrolyte imbalances leading to irritability, tetany, and in one case cardiac arrest (no 

further data reported). However, nearly two-thirds of the children reporting adverse effects 

had pre-existing intestinal or renal system abnormalities; in this review, we only consider 

constipation in children without an organic cause.
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Clinical guide:

The review found a paucity of data surrounding enema administration in children and 

recommended that it should not be used in children under 2 years of age or in children 

under 5 years of age with intestinal abnormalities, renal abnormalities, or both.[41] Placebo-

controlled trials for forms of disimpaction would be unethical and any rectal administration 

would not be a true placebo by its stimulatory effect on the rectal function.

SUBSTANTIVE CHANGES

Enemas: One systematic review added, which did not include any RCTs.[17] Categorisation 

unchanged (Unknown effectiveness).

OPTION

MACROGOLS
INTERVENTION EFFICACY: unknown-effectiveness
SUMMARY STATEMENT
We found no direct information from RCTs about macrogols in the treatment of children with 

faecal impaction. For GRADE evaluation of interventions for constipation in children, 

see table.

BENEFITS

We found no systematic review or RCTs.

HARMS

We found no RCTs.

COMMENT

Placebo-controlled trials for forms of disimpaction would be unethical, and any rectal 

administration would not be a true placebo by its stimulatory effect on the rectal function.

Clinical guide:

Many children are afraid of any rectal procedure, so any alternative to enemas or suppositories 

is likely to be preferable. However, it requires an individual decision as to whether the use of 
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a nasogastric tube is more or less acceptable to a particular child than an enema when the 

child is unable to take a sufficiently high volume of macrogol orally.

SUBSTANTIVE CHANGES

No new evidence.

OPTION

SURGICAL DISIMPACTION
INTERVENTION EFFICACY: unknown-effectiveness
SUMMARY STATEMENT
We found no direct information from RCTs about surgical disimpaction in the treatment of 

children with faecal impaction. For GRADE evaluation of interventions for constipation 

in children, see table.

BENEFITS

We found no systematic review or RCTs.

HARMS

We found no RCTs.

COMMENT

None.

Clinical guide:

There is no information about surgical disimpaction in the treatment of children with faecal 

impaction. The procedure is invasive and should therefore be used in very limited cases.

SUBSTANTIVE CHANGES

No new evidence.

SUBSTANTIVE CHANGES

Prebiotics New option for which we found no evidence.

Probiotics: New option for which we found one systematic review comparing laxatives or 

dietary measures versus placebo, no treatment, or alternative treatments.[17]The review 

found no significant difference in treatment success at 12 and 24 weeks between probiotics 
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and placebo. It also found no significant difference between probiotics plus osmotic laxative 

and placebo plus osmotic laxative in episodes of faecal soiling, frequency of straining a week 

at 12 weeks, or the number of children using laxatives at 24 weeks. The review identified 

one RCT comparing probiotics versus osmotic laxatives, which found probiotics reduced 

abdominal pain compared with osmotic laxatives, but reported no difference between 

groups for treatment success.[17] Categorised as Unknown effectiveness, as there remains 

insufficient evidence to assess the effects of probiotics.

Behavioural treatments:  One systematic review assessing the effects of biofeedback plus 

conventional treatment versus conventional treatment alone updated.[27] The review found 

no difference in the number of children cured or improved with biofeedback plus conventional 

treatment at 12 or 18 months compared with conventional treatment alone. One RCT added 

assessing the effects of behavioural treatment versus conventional treatment.[29] The RCT 

found no significant difference in success rates for behavioural treatment at 22 weeks or at 

6 months compared with conventional treatment.[29] Categorisation unchanged (Unknown 

effectiveness) as there remains insufficient good-quality evidence to assess the effects of 

behavioural treatments.

Bulk-forming laxatives: One systematic review added, which found no RCTs.[17] 

Categorisation unchanged (Unknown effectiveness).

Enemas: One systematic review added, which did not include any RCTs.[17] Categorisation 

unchanged (Unknown effectiveness).

Faecal softeners:Two systematic reviews added[27] [17] which included two RCTs.[30] 

[31] One subsequent RCT also added.[32]The RCT included in the second review compared 

conventional treatment versus biofeedback plus conventional treatment, and found no 

difference between groups for the proportion of children not cured or improved at 12 

months.[30] The RCT included in the first review and the subsequent RCT compared liquid 

paraffin versus lactulose.[31] [32] Both RCTs found that liquid paraffin improved the number 

of bowel movements a week compared with lactulose; however, the subsequent RCT had 

methodological flaws. [31] [32]Categorisation unchanged (Unknown effectiveness) as there 

remains insufficient good-quality evidence to assess faecal softeners.

Fibre: One systematic review added[17] comparing fibre versus placebo identified two RCTs. 

The first crossover RCT was previously included in this review; the second RCT found no 

difference in the change of total colon transit time, or subjective improvement in pain with 

fibre compared with placebo at 4 weeks. One RCT added comparing fibre versus lactulose.

[20] It found no difference in the number of children with one or more faecal incontinence 

episodes a week, or in the mean scores of people with abdominal pain or flatulence at week 

3 and 8 of follow-up.[20] Categorisation changed from Likely to be beneficial to Unknown 

effectiveness based on the new evidence showing no differences between groups for any 

outcome.

Osmotic laxatives: One systematic review[17] and one subsequent RCT[21] added 

comparing macrogol versus placebo, lactulose, PEG 3350, and milk of magnesia. One RCT[22] 
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included in the review[17] and the subsequent RCT[21] found that macrogol improved pain 

on defecation and number of defecations a week compared with placebo, but found no 

difference between groups for episodes of faecal incontinence. One RCT[23] included in the 

review[17] compared PEG 3350 versus lactulose for 8 weeks. The RCT found that PEG 3350 

improved successful treatment compared with lactulose.[23] A second RCT[24] included in 

the review[17] compared PEG 3350 versus lactulose, it found that PEG 3350 decreased total 

time to colonic transit compared with lactulose at 2 weeks. One unblinded RCT[25] identified 

by the review[17] compared polyethylene glycol 3350 versus milk of magnesia for 12 months. 

The RCT found no difference in rates of improvement or rates of recovery between PEG 3350 

compared with milk of magnesia at 1, 3, 6, or 12 months.[25] Categorisation unchanged 

(Unknown effectiveness) as there remains insufficient good-quality evidence to assess 

osmotic laxatives.

Stimulant laxatives: One systematic review added.[17] However, the review did not include 

any additional RCTs, therefore no data was added. Categorisation unchanged (Unlikely to be 

beneficial).

Anal dilation: Evidence re-evaluated. Categorisation changed from Likely to be beneficial to 

Unknown effectiveness as the authors of the included RCT used a scale they had developed 

for assessment rather than an externally validated scale.

GLOSSARY

 Difference is significant, with RR/OR/HR <=2 or RR/OR/HR >=0.5

 Difference is significant, with RR/OR/HR >2 or RR/OR/HR <0.5

 Difference is significant, with RR/OR/HR >5 or RR/OR/HR <0.2

 Difference is significant and only P value is reported, or difference is reported as 

significant but no RR/OR/HR is reported

 Difference is not significant, with non-significant P value, or RR/OR/HR, or difference 

is reported as not significant and no statistical data are given

Encopresis Faeces that is involuntary passed.

Faecaloma A large amount of faeces that forms a tumour-like mass.

Low-quality evidence Further research is very likely to have an important impact on our 

confidence in the estimate of effect and is likely to change the estimate.

Moderate-quality evidence Further research is likely to have an important impact on our 

confidence in the estimate of effect and may change the estimate.

Prebiotics Non-digestible food ingredients that beneficially affect the host by selectively 

stimulating the growth, activity, or both of one or a limited number of bacteria in the colon, 

and thus improve host health.

Probiotics Live micro-organisms which, when administered in adequate amounts, confer a 

health benefit on the host.

Scybalous A dry, hard mass of faeces.

Very low-quality evidence Any estimate of effect is very uncertain.
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Table GRADE evaluation of interventions for constipation in children

Important 
outcomes

Treatment success

Number 
of studies 
(participants)

Outcome Comparison Type of 
evidence

Quality Consistency Directness Effect 
size

GRADE Comment

What are the effects of treatments for children with chronic constipation?

2 (87) [19] [20] Treatment success Fibre v placebo 4 –2 –1 –1 0 Very low Quality points deducted for sparse data and for 
incomplete reporting of results. Consistency point 
deducted for no agreement between studies. Directness 
point deducted for inclusion of children requiring 
disimpaction before treatment

1 (97) [18] Treatment success Fibre v lactulose 4 –2 0 0 0 Low Quality points deducted for sparse data and for 
incomplete reporting of results

2 (154) [21] 
[22]

Treatment success Macrogol v placebo 4 –2 0 0 0 Low Quality points deducted for sparse data and incomplete 
reporting of results

2 (137) [24] 
[23]

Treatment success Macrogol v lactulose 4 –2 0 –1 0 Very low Quality points deducted for sparse data and incomplete 
reporting of results. Directness point deducted for 
inclusion of children requiring disimpaction before 
treatment

1 (79) [25] Treatment success Macrogol v milk of magnesia 4 –3 0 0 0 Very low Quality points deducted for sparse data, unblinded, and 
high withdrawal rate

10 (722) .[27] 
[28]

Treatment success Biofeedback plus conventional treatment 
v conventional treatment alone

4 –2 0 –1 0 Very low Quality points deducted for lack of consistent baseline 
and outcome measures and for randomisation 
flaws. Directness point deducted for heterogeneous 
population (inclusion of children with encopresis without 
constipation)

1 (134) [29] Treatment success Behavioural treatment v conventional 
treatment

4 –2 0 0 0 Low Quality points deducted for sparse data and incomplete 
reporting of results

1 (50)[30] Treatment success Mineral oil v biofeedback plus conventional 
treatment

4 –2 0 0 0 Low Quality points deducted for sparse data and no ITT 
analysis

2 (287) [31] [32] Treatment success Mineral oil v lactulose 4 –2 0 –1 0 Very low Quality points deducted for unclear blinding and 
incomplete reporting of results. Directness point 
deducted for inclusion of children requiring disimpaction 
before treatment

1 (21) [34] Treatment success Senna v lactulose 4 –3 0 0 0 Very low Quality points deducted for sparse data, incomplete 
reporting of results, and for non-reporting of pre-
crossover results

1 (37) [35] Treatment success Senna v mineral oil 4 –1 0 –1 0 Low Quality point deducted for sparse data. Directness 
point deducted for catharsis with another laxative (oral 
bisacodyl) or an enema before treatment

1 (40) [36] Treatment success Senna plus behavioural interventions v 
behavioural interventions alone

4 –1 0 –2 0 Very low Quality point deducted for sparse data. Directness points 
deducted for no statistical analysis of between group 
comparison and for heterogeneous population (inclusion 
of children with encopresis without constipation)
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1 (79) [25] Treatment success Macrogol v milk of magnesia 4 –3 0 0 0 Very low Quality points deducted for sparse data, unblinded, and 
high withdrawal rate

10 (722) .[27] 
[28]

Treatment success Biofeedback plus conventional treatment 
v conventional treatment alone

4 –2 0 –1 0 Very low Quality points deducted for lack of consistent baseline 
and outcome measures and for randomisation 
flaws. Directness point deducted for heterogeneous 
population (inclusion of children with encopresis without 
constipation)

1 (134) [29] Treatment success Behavioural treatment v conventional 
treatment

4 –2 0 0 0 Low Quality points deducted for sparse data and incomplete 
reporting of results

1 (50)[30] Treatment success Mineral oil v biofeedback plus conventional 
treatment

4 –2 0 0 0 Low Quality points deducted for sparse data and no ITT 
analysis

2 (287) [31] [32] Treatment success Mineral oil v lactulose 4 –2 0 –1 0 Very low Quality points deducted for unclear blinding and 
incomplete reporting of results. Directness point 
deducted for inclusion of children requiring disimpaction 
before treatment

1 (21) [34] Treatment success Senna v lactulose 4 –3 0 0 0 Very low Quality points deducted for sparse data, incomplete 
reporting of results, and for non-reporting of pre-
crossover results

1 (37) [35] Treatment success Senna v mineral oil 4 –1 0 –1 0 Low Quality point deducted for sparse data. Directness 
point deducted for catharsis with another laxative (oral 
bisacodyl) or an enema before treatment

1 (40) [36] Treatment success Senna plus behavioural interventions v 
behavioural interventions alone

4 –1 0 –2 0 Very low Quality point deducted for sparse data. Directness points 
deducted for no statistical analysis of between group 
comparison and for heterogeneous population (inclusion 
of children with encopresis without constipation)

Constipation in children

167

proefschrift Tabbers.indb   167 16-12-2010   16:34:39



chapter 5

Table Continued

Important 
outcomes

Treatment success

Number 
of studies 
(participants)

Outcome Comparison Type of 
evidence

Quality Consistency Directness Effect 
size

GRADE Comment

1 (60) [37] Treatment success Anal dilatation v no dilatation 4 –2 0 –1 0 Very low Quality points deducted for sparse data and for use 
of non-standardised scoring system. Directness point 
deducted for inclusion of co-interventions

1 (108) [38] Treatment success Oral fluids v normal fluid intake 4 –3 0 0 0 Very low Quality points deducted for sparse data, incomplete 
reporting of results, and for not carrying out a statistical 
assessment

1 (84) [42] Treatment success Probiotics plus osmotic laxatives v placebo 
plus osmotic laxatives

4 –1 0 0 0 Moderate Quality point deducted for sparse data

1 (45)[39] Treatment success Probiotics v osmotic laxatives 4 –1 0 0 0 Moderate Quality point deducted for sparse data

What are the effects of treatments for clearing the bowel in children with faecal impaction? We found no RCTs.
Type of evidence: 4 = RCT; 2 = Observational.
Consistency: similarity of results across studies
Directness: generalisability of population or outcomes
Effect size: based on RR or OR
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chapter 6

Abstract 

Aim 

Placebo effect has an important impact on the interpretation of randomised controlled trials 

(RCTs) in children with functional gastrointestinal disorders. This article gives an overview 

of the current evidence for placebo use in the treatment of children with irritable bowel 

syndrome (IBS) and functional constipation.

Methods 

We performed a systematic literature search in Pubmed, Embase, CINAHL and Cochrane 

Library databases and included systematic reviews and randomised controlled trials 

concerning placebo treatment in children with IBS and functional constipation.

Results 

Two systematic reviews and two subsequent RCTs were found in children with IBS. These 

studies showed that Lactobacillus GG was more effective than placebo with respect to 

reduction in pain frequency and decrease in perceived abdominal distension. Compared to 

placebo, peppermint oil seemed to be more effective in improving symptoms related to IBS. 

Placebo and amitriptyline were equally effective in response to treatment (child’s assessment 

of pain relief and sense of improvement) in children with IBS. In a small RCT, however, 

amitriptyline was more effective compared to placebo in improvement of the overall quality 

of life score in children with IBS. Only two systematic reviews in children with functional 

constipation were found, reporting that fibre may be more effective than placebo in improving 

bowel movements, in improvement stool consistency and in the reduction of abdominal pain. 

Macrogol was more effective than placebo in increasing number of defecations, reduction of 

hard stools and in reduction of pain- and straining during defecation.

Conclusion

There is a lack of placebo-controlled trials of high quality in children with IBS and functional 

constipation. More well designed, large RCTs are necessary to determine and understand the 

role of placebo in children with these functional gastrointestinal disorders.
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Introduction 

Many children worldwide suffer from functional gastrointestinal disorders like irritable 

bowel syndrome (IBS) and functional constipation.(1) A recently published systematic review 

showed a prevalence up to 19% of IBS during childhood.(2) Whereas a systematic review on 

paediatric constipation in the general population revealed a prevalence ranging from 0.7% 

to 29.6%. (3) Both IBS and constipation in childhood carry a considerable cost for society 

and have a negative effect on the patient’s quality of life (QoL).(3-8) Despite its prevalence 

and impact on QOL and health expenditures, few therapies have been found to be effective 

for treating these two conditions.(9,10) The efficacy of therapeutic regimens for paediatric 

IBS and constipation is undoubtedly impacted by the heterogeneous pathogenesis. Studies 

in children have shown that the aetiology is most likely multifactorial, due to one or more 

abnormalities including altered intestinal motility, altered visceral sensation, food intolerance 

and post-infectious changes.(11-16) 

Patients in placebo arms of randomised controlled trials in a variety of disorders often 

experience considerable clinical improvement. In up to 30-40 percent of adult patients 

with IBS subjective and objective improvement has been reported.(17) Surprisingly, there is 

a paucity of large patient sample, placebo-controlled studies of high quality reporting the 

efficacy of laxative agents in adult patients with constipation.(18) 

The aim of this review is to give an overview of the current evidence for placebo use in the 

treatment of children with irritable bowel syndrome and functional constipation. We will 

evaluate the effect of placebo, based on trials that randomised patients to a placebo group 

and to a treatment group.

Materials and methods

To identify published evidence, we searched Pubmed, Embase, CINAHL and Cochrane Library 

(Clinical trials) databases from inception to November 2009. We used relevant keywords in the 

area of ‘functional disorders in childhood’ and placebo. There was no restriction on language 

of publication. One reviewer (MT) screened all abstracts of identified published articles for 

eligibility. Three specific criteria for inclusion were used: 1. Study population consisted of 

children 0-18 years, 2. Study was a systematic review or randomised placebo-controlled 

trial 3. One of the aims of the study was to evaluate the effect of dietary measures, pain 

medication or laxatives versus placebo or no treatment on IBS and functional constipation. 

All definitions of IBS and functional constipation were accepted. The Delphi list was used to 

assess the methodological quality of the included studies. The full search strategy is available 

from the authors. 

Effect of placebo in IBS and constipation
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Results:

We could not perform a new meta-analysis of all included studies on IBS and functional 

constipation as most studies were highly diverse with regard to the participants, interventions 

and outcome measures. We will discuss all studies therefore separately.

Irritable bowel syndrome (IBS) (see table 1a for study characteristics of 
the included studies)

We found two systematic reviews. (19, 20) The aim of the first Cochrane review (The Cochrane 

Library (CENTRAL) 2006 (Issue 4), MEDLINE (1966 to Dec 2006), EMBASE (1980 to Dec 

2006), CINAHL (1982 to Dec 2007), ERIC (1966 to Dec 2006), PsycINFO (1872 to Dec 2006), 

LILACS (1982 to Dec 2006), SIGLE (1980 to March 2005), and JICST (1985 to 06/2000) ) 

was to determine the effectiveness of dietary interventions for recurrent abdominal pain in 

school-age children.(19) Selection criteria were randomised or quasi-randomised studies of 

any dietary treatment versus placebo or no treatment in school-age children with a diagnosis 

of recurrent abdominal pain (RAP) or functional gastrointestinal disorders based on the 

Rome II criteria.(21) Two trials were included concerning children with IBS which we will 

discuss separately.(22,23). 

The first RCT compared oral administration of Lactobacillus GG with placebo.(22) Both 

probiotic and placebo capsules were similar in size, color and taste. The physician recorded 

pretrial and post-trial measures during an interview using the 15-item Gastrointestinal 

Symptom Rating Scale (GSRS). The child and family ranked each of the symptoms on a 

4-point Likert scale (0 = no or transient symptoms, 1 = occasional symptoms, 2 = frequent 

symptoms, 3 = severe or continuous symptoms). The study results showed that Lactobacillus 

GG was not more effective in relieving abdominal pain compared to placebo. The response 

rate (defined as a decrease in abdominal pain severity of 1 or more levels from baseline to 

the end of treatment) was 44% (11/25) in the probiotic group versus 40% (10/25) in the 

placebo group, p=0.77. Furthermore, no significant difference was found in the response 

rate of diarrhea: 11,8% (2/17) in the probiotic group versus 0% (0/18) in the placebo group, 

p=0.229, indigestion: 13% (3/23) in the probiotic group versus 4.2% (1/24) in the placebo 

group, p=0.348 and constipation: 13,6% (3/22) in the probiotic group versus 5% (1/20) in 

the placebo group, p=0.608. A significant difference was found in perceived abdominal 

distension (0% in the probiotic group versus 24% in the placebo group, p=0.02). Precise 

numbers were not given. This RCT included also adult patients between 18 and 20 years. 

Follow-up was not complete and outcome was only available in 25/32 children in each group. 

Adverse events were not well reported. 

The second trial also compared oral administration of Lactobacillus GG with placebo for 

a shorter period.(23) The capsules were identical. Since the aim of our study was only to 

evaluate children with IBS, only data on 37 children with IBS will be discussed. Abdominal 
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pain diaries were used to measure outcomes. A significant higher success percentage was 

found in children receiving the probiotic strain LGG (defined as no pain -score of 0 on the 

faces pain scale- at the end of the intervention) : 33% (6/18) in the probiotic group versus 

5 % (1/19) in the placebo group, p=0.04. The self-reported frequency of pain at 4 weeks 

was significantly reduced in the probiotic group versus placebo: 1.8 versus 3.1, p=0.02. Self- 

reported severity of pain was not significantly different between both groups at week 4: 

2.2 in the probiotic group versus 3.2 in the placebo group, p=0.10. Neither was at 4 weeks 

improvement of symptoms ( 55% (10/18) in the probiotic group versus 31.6% (6/19) in the 

placebo group, p=0.19) or use of medication ( 22.2% (4/18) in the probiotic group versus 

15.8% (3/19) in the placebo group, p=0.69) or school absenteeism (5.5% (1/18) in the 

probiotic group versus 0% (0/19) in the placebo group, p=0.49). No adverse effects were 

reported and LGG was well tolerated. 

The aim of the second Cochrane review.( The Cochrane Library (CENTRAL) 2006 (Issue 4), 

MEDLINE (1966 to Dec 2006), EMBASE (1980 to Dec 2006), CINAHL (1982 to Dec 2007), 

ERIC (1966 to Dec 2006), PsycINFO (1872 to Dec 2006), LILACS (1982 to Dec 2006), SIGLE 

(1980 to March 2005), and JICST (1985 to 06/2000) ) was to determine the effectiveness of 

medication for recurrent abdominal pain in school-age children.(20) Selection criteria were 

randomised or quasi-randomised studies of a drug treatment versus placebo or no treatment 

in school-age children with a diagnosis of recurrent abdominal pain (RAP) (Apley or the Rome 

II criteria for gastrointestinal diseases). The review included only one single trial concerning 

children with IBS.(24) This trial compared oral administration of peppermint oil with placebo. 

Pre- and post-trial measurements were recorded by the same investigator during an interview 

on day 1 and 14 using the 15-item Gastrointestinal Symptom Rating Scale (GSRS). Severity 

of pain was ranked on a scale of 1 to 5 (1 = excellent,2 = good, 3 = fair, 4 = bad, and 5 

=terrible) on day 1 and day 14 of the trial and also the change in symptoms (1 = much 

better, 2 = better,3 = no effect, 4 = worse, and 5 = much worse). Patients filled out a daily 

abdominal pain diary. A total of 42 children completed the study. The peppermint oil group 

showed a significant improvement in the change of symptom scale compared to placebo 

after two weeks: 71% (15/21) in the peppermint oil group versus 19% (9/21) in the placebo 

group, p< 0.002. OR for improvement was 3.33; 95% CI 0.93, 12.01. Data were not clearly 

provided. Furthermore, the method of randomisation was not described. No side-effects 

were reported.

RCTs published after the systematic reviews:

One RCT  compared amitriptyline, a tricyclic antidepressant, with placebo for 4 weeks after 

a 1- week baseline observation period. (25) Of all children, 40% in the amitriptyline group 

were suffering from IBS compared to 62% receiving placebo. The capsules were identical. 

Pain was assessed daily with self-report abdominal pain diaries. The authors did not report 

outcomes of the IBS patients separately. Primary outcome measures for the whole group 

Effect of placebo in IBS and constipation

175

proefschrift Tabbers.indb   175 16-12-2010   16:34:40



chapter 6

was overall response to treatment (defined as child’s assessment of pain relief and sense 

of improvement). Logistic regression did not show any effect of diagnosis in the primary 

outcome measure within the placebo group (IBS, p=0.42). Therefore, we will discuss the 

primary outcome measure for the whole group. No significant difference was found in sense 

of improvement in both groups (63% of patients reported feeling better and 5% feeling 

worse in the amitriptyline group versus 57.5% feeling better and 2.5% feeling worse in the 

placebo group, p=0.63), neither in pain relief (excellent in 15% and good  in 35% of children 

in the amitriptyline group versus excellent in 7% and good in 38% in the placebo group, 

p=0.85). No major side effects were reported.

The second RCT compared amitriptyline with placebo. (26) All patients completed a symptom 

checklist, a pain rating scale, a visual analog scale and IBS quality of life (QOL) questionnaire 

at week 2, 6, 10 and at 13 weeks. At baseline, a significant difference in the mean overall 

QOL scores between both groups was found: 109.4 in the amitriptyline group compared 

to 127.5 in the placebo group, p=0.05 but not in the mean intensity of pain: 65.9% in 

the amitriptyline group compared to 64.4% in the placebo group, p=0.9, precise numbers 

were not given. A significant difference was reported in the primary outcome (improvement 

in overall QOL-score from baseline), which was in favor of the amitriptyline group: mean 

overall QOL scores in the amitriptyline group at week 6, 10 and 13 were 127.6, 128.0, 126.2, 

respectively compared to 132, 129.4, and 129.8 respectively in the placebo group, with 

p-values of 0.019, 0.004 and 0.013 respectively. Compared with baseline, children receiving 

amitriptyline were significantly more likely to have at least a 15% improvement in overall 

QOL score at week 10 (p=0.007) and week 13 (p=0.002) respectively than those receiving 

placebo. Furthermore there were significant differences found in favor of amitriptyline in 

improvement in dysphoria at week 10 and 13 (p=0.003 and 0.014, respectively), interference 

with activities at week 6 and 10 (p=0.03 and p=0.003, respectively), health worry at 10 

and 13 weeks (p=0.024 and p=0.0002, respectively), and food avoidance at week 6 and 

10 weeks (p=0.008 and p=0.007, respectively). No significant improvement was found for 

these items or overall score after baseline compared with any other recorded time. Compared 

with baseline, subjects receiving amitriptyline were significantly more likely to experience a 

reduction in IBS-associated diarrhea at 6 and 10 weeks (p=0.029 at both intervals) than 

those receiving placebo. Children receiving amitriptyline were also significantly more likely to 

experience a reduction in periumbilical abdominal pain at 10 weeks (p=0.018), and in right 

lower quadrant abdominal pain at 6, 10, and 13 weeks (p=0.014, p=0.039, and p=0.004, 

respectively. This study has major drawbacks with could have caused bias. Besides the small 

groups, the method of blinding and randomisation are not clearly described, either the 

placebo treatment (dosage, taste, color?). Furthermore, the authors do not provide clear 

information about the intention to treat population. Side effects were not well reported.
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Functional constipation (see table 1b for study characteristics of the 
included studies)

We found two systematic reviews (9,27) The first recent systematic review (MEDLINE and 

EMBASE databases, search date from inception to December 2007, 28 trials [21 RCTs, 

1 comparative clinical trial and 6 crossover studies], 1912 children aged 0–18 years with 

functional constipation and with or without faecal incontinence) comparing laxatives or 

dietary measures versus placebo, no treatment, or alternative treatments.(9) We will discuss 

the included RCTs comparing laxatives or dietary measures versus placebo in children with 

functional constipation separately. 

Fibre vs placebo

This review identified two RCTs comparing fibre versus placebo. One small crossover RCT  

compared fibre (glucomannan) versus placebo. (28) If instituted all children continued the 

same amount of laxatives during the study period. Patients filled out a daily bowel diary. 

Remarkably, the initial daily fibre intake was low in 71% (22/31) of all constipated children. 

Pre-crossover, the RCT found that the proportion of children who had < 3 bowel movements 

p/week and had abdominal pain was significantly smaller with fibre compared with placebo 

(< 3 bowel movements/week: 19% with fibre v 52% with placebo; P <0.05; abdominal pain: 

10% with fibre v 42% with placebo; P <0.05; absolute numbers not reported for either 

outcome). Furthermore, the proportion of children who were rated by their physician as 

having been treated successfully and rated as improved by their parents was significantly 

larger after treatment with fibre compared with placebo (physician-rated: 45% with fibre 

v 13% with placebo; P <0.05; parent-rated: 68% with fibre v 13% with placebo; P <0.05; 

absolute numbers not reported for either comparison). Physician-rated treatment success was 

defined as > 3 bowel movements/week and ≤ 1 episodes of encopresis every 3 weeks with 

no abdominal pain. Risk of bias can be caused by the unclear definition of constipation and 

high loss to follow up rate: 32% (15/46) of children. Although, these rates were comparable 

in both groups.

The second RCT compared fibre (a cocoa husk supplement) versus placebo.(29) Patients 

filled out a daily diary. Difference in the mean basal dietary fibre intake was not statistically 

significant and the mean basal dietary fibre intake was near to that recommended (age + 10 

g) in both groups (12.3 g/day with fibre v 13.4 g/day with placebo, p-value not reported). 

No significant difference was found in the change of the total colon transit time (from 

61.4 to 43.6 hours with fibre v 71.5 to 61.5 with placebo, -12,8; 95% CI: -29.7 to 4) nor 

in the mean defecation frequency per week (6.2 with fibre v 5.1 with placebo, p=0.78). A 

significant higher number of children (or their parents) reported a subjective improvement 

in stool consistency (14/24 with fibre v 6/24 with placebo, p< 0.039), but not a subjective 

improvement in pain (16/24 with fibre v 11/24 with placebo, p=0.109) with fibre compared 

to placebo. A subanalysis of 12 children with a total basal intestinal transit time > 50th 

Effect of placebo in IBS and constipation
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percentile showed that the change in total intestinal transit time was significantly higher with 

fibre compared to placebo ( -38,1 hour, 95% CI: -67.9 to -8.4; p< 0.015). 

Both RCTs reported no adverse effects of fibre. 

Macrogol versus placebo:

One crossover RCT compared polyethylene glycol 3350 plus electrolytes (PEG+E) versus 

placebo.(30) Patients filled out a daily bowel diary. Mean number of complete defecations 

per week was significantly higher in the PEG+E group compared to placebo (3.12 in PEG+E 

group versus 1.45 in placebo group), with a treatment difference of 1.64 (95% CI 0.99 to 

2.28), p<0.001. Furthermore a significant difference was found in the mean score “pain on 

defecation” (0 = none, 1 = mild, 2 = moderate, 3 = severe ) in favor of the PEG+E group 

compared to the placebo group ( 0.49 in PEG+E group versus 0.77 in the placebo group, 

p = 0.041) and also with respect to straining during defecation (0 = none, 1 = mild, 2 = 

moderate, 3 = severe ): 0.72 in PEG+E group versus 1.37  in the placebo group, P< 0.001. 

The percentage of hard stools was also significantly different in favor of PEG: 14.64 in PEG+E 

group versus 38.19 in placebo group, p<0.001. No significant difference was found in the 

number of mean faecal incontinence episodes between the PEG+E group versus the placebo 

group (4.70 in PEG+E group versus 4.85 in the placebo group, p=0.685). Similar percentages 

of adverse events were reported of children receiving PEG+E (31/49, 63%) or placebo (28/49, 

57%). Most were gastro-intestinal symptoms, particularly abdominal pain.

Senna versus placebo:

One RCT  compared senna (Senokot) with  placebo and no medication as control interventions 

in their three-arm study (31) No significant differences were found in effect in decreasing 

the number of faecal incontinence episodes per week between the groups: senna 55% 

versus 64% in placebo, p=0.16 and 66% in the no treatment group, p=0.81. However, the 

major drawback of this study is that no clear definition was used, whether the children were 

suffering from functional constipation or from functional non retentive faecal incontinence. 

Moreover the follow-up in this study was unclear and varied among the patients. Side effects 

were not well reported.

Cisapride versus placebo:

The review identified two RCTs comparing cisapride versus placebo. (9) Cisparide, a prokinetic 

agent has been withdrawn from the market due to cardiovascular adverse events and will 

therefore not be discussed in this review. 

 

The second systematic review (PubMed and EMBASE databases, search date not mentioned, 

[7 RCTs], 594 children aged < 18 years with constipation of > 3 months’ duration in the 

absence of structural, endocrine or metabolic disease) compared polyethylene glycol (PEG) 
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versus either placebo or active comparator in children with functional constipation.(27) This 

review included only one single trial comparing PEG versus placebo which we will discuss 

separately. In this RCT children received either placebo or 1 of 3 doses of PEG 3350: 0.2g/

kg per day, 0.4 g/kg per day, or 0.8 g/kg per day. (32) Patients filled out a daily bowel diary 

during the study period. More children in the PEG 3350 group responded to treatment (≥3 

BM during the second week of treatment) compared to the placebo group (77%, 74%, and 

73% of the 0.2, 0.4, and 0.8 g/kg PEG 3350 groups versus 42% in the placebo group, p= 

0.026). Furthermore a significant difference was found in the proportion of children with ≥ 

3 bowel movements/week comparing the 0.8 g/kg groups with the placebo group (62% 

in 0.8 g/kg PEG3350 group versus 29% in the placebo group, p<0.027). The proportion of 

children responding to treatment without faecal incontinence during the second week was 

not significantly different between the PEG 3350 group and placebo group: 31% for 0.2 g/

kg, 26% for 0.4 g/kg, 31% for 0.8 g/kg and 8% for placebo, (p=0.2). Similar percentages 

of adverse events were reported among the groups. (14 patients (58.3%) in the placebo 

group, 9 (34.6%) in 0.2 g/kg, 16 (59.3%) in 0.4 g/kg, and 17 (65.4%) in 0.8 g/kg.) GI-related 

events, such as flatulence, abdominal pain, nausea, and diarrhea were more frequently 

reported in the PEG 3350 group compared with placebo. This review has been sponsored by 

a pharmaceutical agency.

Discussion

The objective of this review was to provide evidence regarding the effect of placebo compared 

to dietary or drug interventions for the treatment of either irritable bowel syndrome or 

constipation in children. This study clearly shows that there is a lack of well-designed placebo-

controlled trials of high quality in children with irritable bowel syndrome and functional 

constipation. 

With the limited evidence available, compared to placebo significantly more children with 

IBS were successfully treated with Lactobacillus GG. In a small RCT, amitriptyline was more 

effective compared to placebo in improvement of the overall quality of life score in children 

with IBS. In contrast, a more well designed and larger placebo-controlled study showed that 

amitriptyline was equally effective in reducing pain in children with IBS.

In children with constipation we found some evidence from small trials that fibre may be 

more effective than placebo in improving both the frequency and consistency of stools and 

in abdominal pain reduction. Of all currently used laxatives in children with constipation 

only macrogol was compared to placebo in a well designed manner. These studies showed 

that macrogol was more effective than placebo in: increasing bowel frequency per week, 

improving the consistency of stools and reducing pain during defecation. Surprisingly, 

macrogol was not more effective than placebo in reducing the number of faecal incontinence 

episodes.

Effect of placebo in IBS and constipation
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The main question is why well-designed placebo-controlled trials of high quality with large 

sample sizes are lacking in the most prevalent, frustrating and long-lasting paediatric functional 

gastrointestinal disorders?(4,33,34) In the study by Bahar et al. more than half of the eligible 

adolescents or their guardians refused to participate in their amitriptyline study. The main 

reason was that guardians did not prefer the potential use of antidepressant medication 

for their child after the US Food and Drug Administration (FDA) issued formal “black box” 

warnings regarding the increased potential for suicidality in children using antidepressant 

medications like amitriptyline. In the study by Saps et al. more than 5 years were necessary 

to include only 90 patients with abdominal pain by 6 prestigious tertiary referral centres.

(25) This study gives however no information how many patients were invited and what the 

reasons were of refusal to participate in their trial. Unfortunately, the same information with 

respect to invitation and refusal of participation are lacking for the 2 placebo-controlled trials 

in children with constipation. (30,32). Other general reasons for refusal to participate in a 

placebo-controlled trials might be the duration of a study, the possibility to receive placebo 

instead of active drug and the pretreatment period without any “immediate” treatment to 

relieve complaints.(26,35).

The response rate of respectively 68% and 40% in the placebo group in the Saps and Nurko 

trials are surprisingly high and underscores the importance of doing placebo-controlled 

studies in children with functional gastrointestinal disorders.(25,32) Saps et al hypothesized 

that their placebo effect was due to a high level of expectancy of the children and the 

parents and the frequent contacts between the doctors and the patients.(25) The study 

by Nurko et al was too short to draw similar conclusions. They suggested a significant 

role of behaviour modification including toilet training and special stickers as rewarding. 

Furthermore, parents were instructed to give praise and positive reinforcement if their 

child was successful at the toilet. This high placebo rate must challenge clinical researchers 

to evaluate the effect of placebo compared to new compounds emerging for IBS and 

constipation such as lubiprostone, prucalopride and linaclotide.(36-39) Studies in adults with 

either IBS or constipation using these latter drugs have shown positive results compared 

to placebo and these findings should now be confirmed in the paediatric population. In 

the last decade both the FDA and the European Medicines Agency (EMEA) reviewed and 

updated the legislation on how medicines for children were regulated. These instances aim 

to stimulate the development of new medicines for children, ensure that medicines used to 

treat children are subject to high-quality research and ensure that medicines used to treat 

children are appropriately authorized for use in children. If these agencies believe that a new 

drug will have significant paediatric use, they obligate manufacturers to carry out paediatric 

clinical trials before the drug can be marketed. 
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What are the major drawbacks in the current controlled trials in children? Many of these 

studies lack a proper design and good methodology. Although all studies included in this 

review, used the Rome II criteria for IBS or functional constipation, each trial used a different 

study design with respect to the duration of the study, the number of visits, method of 

blinding, follow-up and used different outcome measures. One single study included even 

adult patients.(22) Using homogeneous patient populations and outcome measures lead to 

more effective comparisons of trials. Indeed, homogeneous patient populations and number 

of visits are described as potential predictors of the placebo effect in a meta-analysis of 

IBS trials in adults.(17) Another important issue to consider while developing new studies, 

is performing adequate double-blinding. Children and guardians who were aware of their 

treatment assignment could differ from unaware patients in reporting effects to treatment.

(40) A RCT in adult IBS patients demonstrated that the patient–practitioner relationship is 

probably the most robust factor contributing to the placebo effect.(41) On the other hand, 

investigators aware of treatment assignment may also differ in their assessment of outcomes. 

Furthermore, most trials do not primarily address the effect of placebo, but evaluate active 

treatment like L.GG and amitriptyline. These studies can cause bias associated with the 

interest of the investigators.(42) 

In summary, the present review shows a lack of well designed placebo-controlled trials 

in children with irritable bowel syndrome or constipation. The results of these few, 

mainly underpowered, studies should be interpreted cautiously given the lack of uniform 

definitions used for the different functional gastrointestinal disorders investigated, and the 

methodological limitations of published studies. Future studies are needed, in particular larger 

studies of longer duration with greater methodological rigor, executed by infrastructures 

aimed at facilitating international multi-centre, collaborative studies. General practitioners 

and clinicians of academic and non-academic hospitals should propose interim endpoints 

for use in paediatric trials of IBS and constipation drugs that are based on clinically valid 

concepts.

The use of probiotics and newer compounds for IBS and functional constipation, such as 

linoclatide, lubiprostone and prucalopride warrants further study, particularly given the 

chronic nature of this condition, its major impact on patients’ quality of life, and the shortage 

of other effective treatments.

Effect of placebo in IBS and constipation
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Table 1a Study characteristics of included paediatric studies on IBS

Study Participants (number, age, diagnosis, clinical setting) Intervention vs control intervention Study duration Outcome measure Results

Bausserman et al.22 64 children, age 6-20 years with IBS according to Rome II criteria, recruited from a paediatric 
gastroenterology outpatient clinic in the USA

Lactobacillus GG (1 capsule twice daily 
containing 1010 bacteria 

Placebo 

6 weeks Response rate of decrease 
in
abdominal pain

Diarrhea
 

Indigestion

 

Constipation

Perceived abdominal 
distension

I: 44%
C:40%
(p= 0.77)

I: 11.8%
C: 0%  
(p= 0.229)

I: 13%
C: 4.2%
(p=0.348)

I: 13.6%
C: 5%
(p= 0.608)

I: 0%
C: 24%
(p= 0.02)

Gawronska et al.23 104 children, age 6-16 years, fulfilling Rome II criteria for functional dyspepsia, irritable bowel 
syndrome (IBS, n=37) or functional abdominal pain , recruited from a tertiary paediatric 
gastroenterology clinic in Poland

Lactobacillus GG (1capsule twice daily 
containing 3x 109 colony forming units )

Placebo

4 weeks Succes percentage

Self-reported
frequency of pain 

Self-reported
severity of pain 

Improvement of symptoms

Use of medication

School absenteeism

I: 33%
C: 5%
(p=0.04)

I: 1.8 
C: 3.1
(p=0.02)

I:2.2
C:3.2
(p=0.10)

I:55% 
C: 31.6%
(p=0.19)

I:22.2% 
C: 15.8%
(p=0.69)

I:5.5% 
C: 0%
(p=0.49)

Kline et al.24 50 children, age 8-17 years with IBS according to Rome II criteria, recruited from three different 
paediatric gastroenterology outpatient clinics in the USA

Peppermint oil, children between 30-45 kg 
received 1 capsule, children > 45 kg received 
2 capsules, three times a day

Placebo

2 weeks Improvement in change of 
symptom scale

I: 71% 
C: 19% 
(p<0.002)
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Table 1a  Continued

Study Participants (number, age, diagnosis, clinical setting) Intervention vs control intervention Study duration Outcome measure Results

Saps et al.25 90 children, age 8-17 years with functional abdominal pain, functional dyspepsia and IBS 
according to Rome II criteria, recruited from 6 different tertiary paediatric gastroenterology 
clinics in the USA 
Of all 90 children, 40% in intervention group and 62% in placebo group were diagnosed with 
IBS

Amitriptyline, children < 35 kg received 10 
mg/day and > 35 kg 20mg/day
 
Placebo 

4 weeks Sense of improvement

Pain relief  

I: 63% reported feeling 
better, 5% feeling worse
C: 57,5% reported 
feeling better, 2.5% 
feeling worse
(p=0.63)

I: 15% reported 
excellent, 35% good
C: 7% reported 
excellent, 38% good
(p=0.85)

Bahar et al.26 33 children, age 12-18 years, with newly diagnosed IBS according to Rome II criteria, recruited 
from a outpatient private-practice paediatric gastroenterology clinic in the USA

Amitriptyline, children 30-50 kg received 10 
mg/day between 50-80 kg 20mg/day and > 
80 kg 30 mg/day

Placebo 

13 weeks Mean overall QOL scores I: 127.6 (week 6), 128.0 
(week 10), 126.2 (week 
13)
C: 132 (week 6), 129.4 
(week 10), 129.8 (week 
13)
(p= 0.019 week 6, 
p=0.004 week 10  
p=0.013 week 13)
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Table 1b Study characteristics of included paediatric studies on constipation

Study Participants (number, age, diagnosis, 
clinical setting)

Intervention vs 
control intervention

Study duration Outcome measure Results

Loening-Baucke et al. 27 31 children, age 4.5–11.7 years, with 
constipation for 6 months or longer, 
recruited from a tertiary paediatric 
gastroenterology clinic in the USA

Glucomannan (fibre),
100 mg/kg/day, up to 5 g/day
Placebo (maltodextrins),

4 weeks Children with def.frequency < 3 p/week

Abdominal pain

“Improved” (physician-rated )

“Improved” (parent rating)

I: 19%
C: 52%
(p< 0.05)

I: 45%
C: 13%
(p< 0.05)

I: 45%
C: 13%
(p< 0.05)

I: 68%
C: 13%
(p< 0.05)

Castillejo et al.28 56 children, age 3-10 years with chronic 
idiopathic constipation according to the 
Rome II criteria recruited from a tertiary 
paediatric gastroenterology clinic in Spain

Cocoa husk supplement (fibre), 3–6 yrs: 
10.4 g/day; 7–10 yrs: 20.8 g/day
Placebo

4 weeks Change in colonic transit time (hours)

Mean defecation frequency/week

Nr of patients with subjective improvement 
in stool consistency 

Nr of patients with subjective improvement 
in pain

I: 61.4 → 43.6
C: 71.5 → 61,5
(ns)

I: 6.2 
C: 5.1
(p=0.78)

I:14
C:6
(p<0.039)

I:16 
C: 11
(p=0.109)

Thomson et al.29 51 children, age 2-11 years with chronic 
constipation (lasting ≥3 months, defined 
as ≤2 complete bowel movements per 
week and one of the following: pain on 
defecation on 25% of days; ≥25% of 
bowel movements with straining; ≥25% 
of bowel movements with hard/lumpy 
stools, recruited from six general paediatric 
practices in the UK

PEG+E, starting dose: <7 yrs 6.9 g/day, 
7–11 yrs 13.8 g/day
Placebo

2 weeks Mean defecation frequency/week

Mean score “pain on defecation”

Straining during defecation

% hard stools

Mean number of faecal incontinence 
episodes

I: 3.12 
C: 1.45 
(p<0.001)
I: 0.49

C: 0.77
(p=0.041)

I: 0.72
C: 1.37
(p<0.001)

I: 14.64
C:38.19
(p<0.001)

I: 4.70
C: 4.85
(p=0.685)
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Table 1b Continued

Study Participants (number, age, diagnosis, 
clinical setting)

Intervention vs 
control intervention

Study duration Outcome measure Results

Berg et al.30 40 children, age not stated, children 
with uncomplicated functional faecal 
incontinence, recruited from a general 
paediatric practice in the UK

Senna, starting dose 1 tablet (increase 
to 2 or 3 if there was  no improvement)
Placebo (C1), starting dose 1 tablet or
No medication (C2)

Variable, up to 12 months Relief of soiling  I: 5/14 (55%)
C1: 7/11 (64%)
(p=0,16)
C2: 6/15 (66%)
(p=0.81)

Nurko et al.31 103 children, age 4-16 years with chronic 
constipation (lasting ≥3 months, <3 
spontaneous bowel movements p/week 
and 1 or more symptoms of straining, hard 
stools, sensation of incomplete evacuation, 
large bowel movements or painful 
defecation), recruited from tertiary centres 
in the USA

PEG 3350 0.2 g/kg/day
PEG 3350 0.4 g/kg/day or
PEG 3350 0.8g/kg/day
Placebo

14 days Response to treatment

% of children with ≥ 3 bowel 
movements/week 

% of children responding to treatment 
without faecal incontinence during the 
second week

I: 77%, 74%, and 73% of the 0.2, 0.4, 
and 0.8 g/kg PEG 3350 
C: 42%
(p= 0.026)

I: 62% in 0.8 g/kg PEG3350
C: 29%
(p<0.027)

I:31%, 26% and 31% of the 0.2, 0.4, 
and 0.8 g/kg PEG 3350 
C: 8% 
(p=0.2)
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Abstract 

Background

Constipation is a frustrating symptom affecting 3% of children worldwide. A fermented 

dairy product containing Bifidobacterium lactis strain DN-173 010 was effective in increasing 

stool frequency in constipated women. Our aim was to assess the effects of this product in 

constipated children. 

Methods

In this randomised, double-blind, controlled trial, 159 constipated children (defecation 

frequency <3 times/week) were randomly allocated to receive either a fermented dairy 

product containing Bifidobacterium lactis DN-173 010 (n=79) or a control product (n=80) 

twice a day, for 3 weeks. Primary endpoint was the change in stool frequency from baseline 

to after 3 weeks of product consumption. Analyses were by intention to treat. 

Results

11 children did not return to any follow-up visit – 5 in the probiotic group, 6 in the control 

group – and were therefore excluded from the final analysis. Thus, 74 children in each group 

were analysed. The change in stool frequency from baseline to after 3 weeks of product 

consumption increased in both groups, but the difference was not statistically significant 

(2.9±3.2 in probiotic group vs. 2.6±2.6 in control group, P=0.35). There were no serious 

adverse events.

Conclusions

In constipated children, the fermented dairy product containing Bifidobacterium lactis strain 

DN-173 010 did increase stool frequency, but this increase was comparable in the control group. 

There is currently not sufficient evidence to recommend fermented dairy products containing 

Bifidobacterium lactis strain DN-173 010 in this category of patients. Future studies should 

focus on whether higher doses or longer period of probiotic products are more effective. 
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Introduction 
Chronic constipation is a common problem in childhood with an estimated prevalence of 3% 

in the Western world 1. Constipation is a debilitating condition characterised by infrequent 

painful defecation, faecal incontinence, and abdominal pain.2 The pathophysiology 

underlying functional constipation is undoubtedly multi-factorial, and not well understood. 

Withholding behaviour is probably the major cause for the development of constipation2. A 

study in a tertiary hospital showed that despite intensive medical and behavioural therapy, 

30% of patients who developed constipation before the age of 5 years continued to have 

severe complaints of constipation beyond puberty 3. 

A recent systematic review evaluating the effects of using laxative treatment and dietary 

measures for the treatment of childhood constipation, showed that there is insufficient 

evidence to suggest that laxative treatment is better than placebo in children with constipation 

due to a lack of placebo-controlled trials 4. 

Probiotics are defined as live micro-organisms which when administered in adequate amounts 

might improve the health of the host 5. A dysbiosis in the gut microbiota has been suggested 

as a mechanism behind constipation which might improve after the ingestion of probiotics. 

Furthermore, probiotics can lower the pH of the colon by producing lactic acid, acetic acid, 

and other acids. A lower pH enhances colonic peristalsis and, subsequently, decreases the 

colonic transit time 6,7. Two randomised, placebo-controlled trials with the fermented dairy 

product containing Bifidobacterium lactis DN-173 010  have been performed: one in adult 

patients with irritable bowel syndrome (IBS) and constipation, and one in constipated women 

with a defecation frequency <3 times/week. Both trials showed a significant increase in stool 

frequency in the probiotic group compared to the control group in subjects presenting less 

than 3 stools per week 8,9. No adverse events were reported. Therefore, we conducted a 

multi-centre, randomised, double-blind, controlled trial to assess the effects of this specific 

probiotic product in children with constipation. 

Methods

Patients

The design and rationale of the study have been described in detail elsewhere 10. Children, 

3-16 years of age were enrolled in 3 academic hospitals ( In the Netherlands and Poland) and 

12 Dutch non-academic hospitals. Patients were eligible for randomisation if they had been 

suffering from functional constipation according to Rome III criteria for the last 2 months 11,12. 

They had a defecation frequency of <3 times/week and one or more of the following criteria: 

faecal incontinence >1 episode/week, a large amount of stools that clog the toilet, painful 

defecation, withholding behaviour, or abdominal or rectal faecal impaction upon physical 

examination. Children had to be familiar with consumption of dairy products. Exclusion criteria 
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were: treatment for constipation less than 2 weeks before the start of the study. a diagnosis 

of either IBS or functional non-retentive faecal incontinence according to  Rome III criteria; 

a diagnosis of mental retardation or metabolic disease (hypothyroidism), Hirschsprung’s 

disease, spinal anomalies, anorectal pathology, previous gastrointestinal surgery; lactose 

intolerance or known allergy to a product component; children who had taken antibiotics 

in the prior month or who were receiving medication influencing gastrointestinal motility 

(e.g., cisapride ). Eligible patients were randomised. Random numbers were generated by a 

computer programme with an allocation ratio of 1:1 and with well-balanced blocks. Separate 

lists were generated for each study site. All investigators were unaware of product allocation. 

The randomisation lists were kept confidential by the person responsible for the preparation 

of the study products and their labelling. All children and/or their legal guardians gave 

written informed consent to participate in the study. This study was investigator-initiated 

and investigator-driven and performed in accordance with the principles of the Declaration 

of Helsinki and good clinical practice guidelines. The independent ethics committees of all 

participating hospitals approved the protocol.

Study products

The two study products were identical in weight, colour, smell, taste and packaging. All 

doctors, research staff, and patients with their caregivers involved remained unaware of 

the product administered to the patient. The probiotic product consisted of the fermented 

milk Activia® (125-g pot) manufactured with lactic cultures including Bifidobacterium 

lactis DN-173 010 (strain number I-2494 in French National Collection of Cultures of 

Micro-organisms (CNCM, Paris, France) [at least 4,25x109cfu per pot]), yoghurt starter 

cultures (Lactobacillus delbrueckii ssp. Bulgaricus: CNCM strain numbers I-1632 and I-1519, 

and Streptococcus thermophilus :CNCM strain number I-1630) [at least 1.2x109 colony 

forming units (cfu) per pot]) and Lactococcus cremoris (CNCM strain number I-1631). The 

control product consisted of a milk-based, non-fermented dairy product (125-g pot) without 

probiotics and with a low content of lactose (< 4 g/pot). Both the probiotic and control 

preparations were checked according to national regulations for any contamination with 

known pathogens and macronutrient composition including lactose. Prior to the start and 

at the end of the study, the test product was analysed by counting Bifidobacterium lactis 

DN-173 010 (at least  4,25x109cfu/pot) and Streptococcus thermophilus and Lactobacillus 

bulgaricus (at least 1.2x109cfu/pot). 

Every patient had to take 2 pots per day: one at breakfast and one at the evening meal for 3 

consecutive weeks. Products were kept in the refrigerator. 

The study period was 5 weeks with 3 clinic appointments: inclusion visit (V1), randomisation 

visit (V2), and clinical evaluation visit (V3) (Figure 1). The first week was used to obtain 

baseline values, followed by a period of three days where enemas were given. Patients were 

then treated for three weeks with the study products. Products were delivered to homes by 
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study nurses using cool packages. The last visit was after 3 weeks of product consumption 

(Figure 1). 

During the study, all children were instructed to try to defecate on the toilet for 5-10 

minutes after each meal and to complete daily a standardised bowel diary. Intake of any 

other fermented dairy product or yoghurt was not allowed. During the product consumption 

period, patients were instructed to take bisacodyl 5 mg if they did not defecate for 3 

consecutive days. 

Outcomes

Frequency of defecation, frequency of faecal incontinence episodes, self-evaluation of 

digestive symptoms (abdominal pain and flatulence, [2-point scale, 1=yes, 2=no]), and 

self-evaluation of adverse effects (nausea, diarrhoea and bad taste, [2-point scale, 1=yes, 

2=no]) were assessed daily using a subject diary. Stool consistency and pain during defecation 

(2-point scale, 1=yes, 2=no) were assessed for each passed stool using the same diary. Stool 

consistency was scored using the 7-point Bristol stool scale in which a score of 1 describes 

stools that are hard lumps, a score of 4 describes stools that are normal (smooth and soft), 

and a score of 7 describes stools that are watery stools (diarrhoea). The diary was also used 

to record the daily consumption of the study products, any unauthorised products, and 

bisacodyl as well as any other concomitant treatment. 

The primary endpoint was the change in stool frequency from baseline (the week prior to 

randomisation) to after 3 weeks of product consumption. Secondary endpoints were the 

rate of success (defined as 3 or more bowel movements per week and less than 1 faecal 

incontinence episode in 2 weeks over the last 2 weeks of product consumption) and the 

rate of responders (with a responder defined as a subject who reports a stool frequency ≥ 

Figure 1: Study planning in days (D-11 to D21) 
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3 episodes during the last week of product consumption). Other secondary endpoints were 

calculated over the 3 week product consumption period: stool frequency, stool consistency, 

frequency of episodes of faecal incontinence , frequency of pain during defecation, frequency 

of digestive symptoms (abdominal pain and flatulence), frequency of adverse effects (nausea, 

diarrhoea and bad taste), and frequency of intake of bisacodyl.

Data collection was done by local physicians who completed case record forms. Independent 

Clinical Research Associates visited the recruiting sites in order to monitor all patients’ 

data. Adverse events were monitored by Independent Clinical Research Associates. After 

completing the study, but before any analysis or unblinding, 3 authors (MR, AC, MT) checked 

all primary and secondary endpoints with primary source data. Before any analysis and 

without knowledge of product allocation, the study group judged all exclusions, serious 

adverse events, and endpoints not fully specified in the protocol in individual patients. 

After agreement, analyses were done with blinding of the given products preserved. After 

revealing the results of the blinded analyses to the study group, the randomisation code was 

broken on Oct 26 2009.

Statistical analysis

Descriptive statistics were performed for baseline characteristics. Continuous variables were 

described by means and standard deviation or in case of skewed distributions by medians 

and 25th and 75th percentiles. Categorical variables were described by percentages. Almost 

all clinical outcomes were assessed three times during the intervention period, which led to 

the following statistical approach. For continuous outcomes, linear mixed models were made 

containing time (3 levels), product and the interaction between time and product, and the 

value of the outcome at baseline. Based on the linear mixed model we performed an overall 

test for difference in outcome between product groups across all time points and assessed 

the difference with 95% confidence interval at the third week of product consumption. In 

case of a binary outcome, a generalized estimating equations (GEE) logistic regression was 

made to take the correlated structure of the data into account. All analyses were done 

on the intention-to-treat population. All statistical tests were performed with a two-sided 

significance level of 5%. All analyses were done with SPSS (version 16.0).

The sample size was based on the percentage of success in both groups. In the intervention 

group (fermented milk containing Bifidobacterium lactis DN-173 010, toilet training, bowel 

diary) we expected this proportion to be around 35% and in the control group (acidified milk 

without ferments, toilet training, bowel diary) around 15%. The choice of 15% was justified 

by a previous study by van der Plas et al. showing that 15% of children with untreated 

chronic defecation problems were helped by an approach of toilet training and completing a 

daily bowel diary 13. To demonstrate such a difference, it required a total sample size of 146 

using a two-sided significance (a) level of 0.05 and a power (b) of 80%. To allow for loss due 

to withdrawal, a total number of 160 subjects were randomised. 
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Results

Between February 2008 and November 2008, 186 children were assessed for eligibility 

of which 26 could not be included (Figure 2). A total of 160 children were randomised. 

However, there was one failure in the randomisation process in the sense that a non-existing 

child was randomised to the probiotic group. So, 159 children were correctly randomised to 

consume either the fermented dairy product (n=79) or the control (n=80)(Figure 2). Eleven 

children were lost to follow-up without having any outcome data during follow-up. These 11 

 

  

186 children a ssessed for 
eligibility   

160 children 
randomised  

74 analyzed   
 
5 excluded from analysis  ( lost 
to follow-up) 

5 lost to follow-up, without any 
outcome data 
 
6 discontinued intervention  
(2 bad taste,1 sore throat, 2 no second 
delivery of study products, 1 no 
specified reason)  
 
During study product consumption  
2 used antibiotics for 7 days, 1 for 5 
days, 1 for 3 days. 1 who discontinued 
intervention due to sore throat used 
antibiotics for 7 days  

79 children assigned to 
probiotics  

6 lost to follow-up, without any outcome 
data 
   
4 discontinued intervention  
(2 bad taste,1 sore throat and no second 
delivery of study products , 1 no specified 
reason) 
 
During study product consumption 1 used 
antibiotics for 5 days, 1 used microlax 
once. 1 who discontinued intervention due 
to sore throat and no second delivery of 
study products used antibiotics for 7 days  
 
  

80 children assigned to 
placebo 

74 analyzed   
 
6 excluded from analysis (lost to 
follow-up) 

26 children excluded  
9   not meeting inclusion 
criteria  
5   parents refused to 
participate  
12 other reasons  

 

1 failure of the randomisation 
system: the child did not exist  

Figure 2: Trial profile

Bifidobacterium lactis DN-173 010 in the treatment of childhood constipation

199

proefschrift Tabbers.indb   199 16-12-2010   16:34:43



chapter 7a

patients, 5 in the probiotic group and 6 in the control group, were excluded from the final 

analysis. Table 1 shows the baseline characteristics.

The mean stool frequency was 1.6 episodes per week at baseline in the probiotic group and 

4.5 at week 3 compared to 1.3 episodes per week at baseline in the control group and 3.9 

at week 3. The increase in stool frequency from baseline to end of study (primary endpoint) 

was therefore 2.9±3.2 in probiotic group vs. 2.6±2.6 in control group. This difference was 

not statistically significant (P=0.35) (figure 3). The mean difference (MD) for the primary 

endpoint between the probiotic and control group was 0.47 (95% CI -0,52 to 1.45). The 

test for a difference in stool frequency over 3 weeks was not statistically significant (P=0.51) 

(figure 3).

The rate of success was 38% (27/71) in the probiotic group versus 24% (17/72) in the control 

group, with a risk difference of 14% (95% CI -1 to 29%, p=0.06). The rate of responders was 

72% (51/71) in the probiotic group versus 64% (46/72) in the control group, corresponding 

to a difference of 8% (95% CI: -7.3 to 23%; p=0.31).

Stool consistency was not statistically significantly different between the probiotic group 

and the control group (mean score 3.3 in the probiotic group versus 3.5 in the control 

group at week 3, p value over 3 weeks p=0.07). The test for difference in the proportion of 

patients with episodes of faecal incontinence showed a p-value of 0.19. The overall test for 

Table 1: Baseline characteristics 

Probiotics (n=79) Control (n=80)

Mean age in years (SD) 7.0 (3.4) 6.5 (3.1)

Boys, n (%) 42 (53%) 41 (51%)

Mean duration of constipation in years (SD) 3.4 (2.7) 3.4(2.6)

Mean stool frequency per week 1.5 1.5

Stool frequency per week ( %)

0 7.6 8.8

0.5-1 34 36

1.5-2 58 55

Stool consistency score (%)

normal 20 19

hard 78 68

soft 2.6 12

watery 0 1.3

Pain during defecation score (%)

yes 54 58

sometimes 28 24

no 18 19

Median number of faecal incontinence episodes per week (P25-P75) 0.1 (0-7) 2 (0-7)
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difference in pain during defecation showed no statistically significant difference (p=0.14), 

nor for difference in abdominal pain ( p= 0.92). Flatulence was less frequently reported in 

the probiotic group compared to the control group with a difference of 13% at week 1, 24% 

at week 2 and 11% at week 3. The overall difference in flatulence over 3 weeks showed 

a significantly difference between groups in favour of the probiotic group (P=0.02). The 

overall test for difference of Bisacodyl intake showed a p-value of 0.12. Table 2 shows the 

overall test for differences during product consumption period and specific differences for all 

outcomes at week 3.  

Change in stool frequency from baseline to after 3 weeks, p=0.35
Overall test of stool frequency during treatment, p=0.51 

1,3 

4,2 4,0 3,9 

1,6 

4,2 4,4 4,5 

0,0 
1,0 
2,0 
3,0 
4,0 
5,0 

Week 0 Week 1 Week 2 Week 3  
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l f
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qu
en
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er
 w

ee
k 

 Placebo  
Probiotics  

Figure 3: Stool frequency from baseline to after 3 weeks

Table 2: Overall test for differences during product consumption period and specific differences at 
week 3 between the probiotic (P) and control group (C) for all outcome measures 

Outcome P-value for overall 
differences

P C Difference (95% CI)

Change in stool frequency 0.35 2.9 2.6 0.3 (-1.45 ; 0.51)

Mean stool frequency 0.51 4.5 3.9 0.6 (-0.60 ; 1.20)

Mean stool consistency 0.07 3.3 3.5 -0.2 (-0.64 ; 0.03)

Outcome P-value chi square test P (%) C (%) Difference (95% CI)

Rate of success 0.06 38 24 14 (-1 ; 29%)

Rate of responders 0.31 72 64 8 (-7.3 ; 23%)

Outcome P-value (GEE) P (%) C (%) Estimated Odds ratio (95% CI) : 
Product versus Control

Faecal incontinence 0.19 36.6 48.6 1.48 (0.83 ; 2.64)

Pain during defecation 0.14 48.6 41.4 0.67 (0.36 ; 1,15)

Abdominal Pain 0.92 58.3 54.2 0.97 (0.56 ; 1.69)

Flatulence 0.02 23.6 34.7 0.48 (0.26 ; 0.89)

Use of Bisacodyl 0.12 23.6 30.6 0.61 (0.32 ; 1.13)
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Adverse events/safety 

Two serious adverse events (SAE) occurred during this study, probably not related to 

consumption of the study products: one child broke his arm and one developed gynaecological 

pain for which she was admitted. Other adverse events which might related to consumption 

of the study products were gastroenteritis (intervention group n=1, control group n=3), 

nausea/vomiting (intervention group n=3, control group n=2), and Candida-infection of the 

anorectal region (control group n=1). 

Discussion 

This randomised, double-blind controlled trial in constipated children with a defecation 

frequency of <3 episodes per week revealed no significant difference in the increase in 

stool frequency from baseline to 3 weeks between the fermented dairy product containing 

Bifidobacterium lactis strain DN-173 010 group and the control group. Across all other clinical 

outcomes, differences in general were in favour of probiotics (table 2). These differences 

were small and not statistically significant with the exception of “flatulence”. No serious 

adverse events were reported. 

This is the first, large, randomised, double-blind controlled trial conducted in constipated 

children to investigate the efficacy and safety of a specific probiotic product. A recent 

systematic review on the effects of laxative treatment and dietary measures in the 

management of childhood constipation found only 2 randomised controlled trials that 

evaluated the effects of probiotics 4. In the first small study, 45 children younger than 10 

years with chronic constipation were randomly assigned to receive magnesium oxide (50 

mg/kg/day (n=18), or 8 x 108 cfu/day of the probiotic Lactobacillus casei rhamnosus (n = 

18), or placebo (n = 9) twice daily for 4 weeks 14. No statistically significant difference in the 

defecation frequency was found. However, patients receiving either the probiotic strain or 

the oral laxative had a significantly higher defecation frequency compared to the placebo 

group (defecation frequency [times/day 0.57±0.17 and 0.55±0.13, respectively, compared 

to 0.37±0.10, P=0.03). The second trial was conducted to determine if Lactobacillus 

rhamnosus GG (LGG) is an effective adjunct to lactulose for treating constipation in children. 

48 children with constipation received 1 ml/kg/day of 70% lactulose plus 109 cfu of LGG 

or 1 ml/kg/day of 70% lactulose plus placebo, twice daily for 12 weeks 15. There were no 

significant differences in rates of product success (defined as ≥ 3 spontaneous stools per 

week with no faecal incontinence) at 12 and 24 weeks between the LGG group (rates: 72% 

and 64%, respectively) and the placebo group (rates: 68% and 65%, respectively). Both 

trials did not report any adverse events. 

In contrast to our study, recent studies in adults have shown that the same fermented 

dairy product containing Bifidobacterium lactis DN-173 010  significantly reduced colonic 
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transit times in young and elderly healthy adults 16-20 and in constipation-predominant IBS 

patients 21. Moreover, a randomised, double-blind, controlled trial performed in IBS patients 

with constipation showed a significant increase, as compared to controls, in stool frequency 

over the 6 weeks of product consumption in the subgroup of patients with a defecation 

frequency of <3 episodes/week 8 and another clinical study performed in constipated 

women with a defecation frequency < 3 episodes/week showed the same result after 2 

weeks of product consumption 9. The difference in efficacy of the fermented dairy product 

containing Bifidobacterium lactis DN-173 010 between adults and children underscores the 

hypothesis that constipation in children differs considerably from that in constipated adults 

with regard to its prevalence, onset, aetiology, symptoms, treatment, and prognosiWe found 

in the control group a higher rate of success than expected, namely 24 % instead of 15%. In 

an earlier study conducted in children with functional constipation, a response rate of 40% 

was found in the placebo group 23. Nurko et al. suggested a significant role of behaviour 

modification, including toilet training and parental positive reinforcement, in determining 

the high placebo response rate. In our study, toilet training in combination with keeping 

a bowel diary in addition with the consumption of a product could also have played an 

important role in achieving this high success rate in the control group. On the other hand, 

it could be due to a true placebo effect. This effect could be caused by the high level of 

expectancy of children and their parents participating in this study and the frequent contacts 

between the doctors and patients. In addition, it is unknown whether the control product, 

which contained an acidified milk with a low content of lactose, itself may also have had a 

laxative effect. However, this high placebo success rate must challenge clinical researchers to 

evaluate the effect of placebo compared to new compounds emerging for the treatment of 

childhood constipation. 

The success rate, however is higher in the probiotic group, namely 38% versus 24% in 

the control group. The difference of 14 % between both groups could be explained by 

coincidence. Although this difference is not statistically significant an increase in dosage 

of the probiotics or a longer consumption period might result in a significant difference in 

favour of probiotics.

In addition, quantitative analyses were runned as posthoc analyses. We found a significant 

difference in the mean number of episodes of faecal incontinence and the mean number of 

intake of  bisacodyl per week and per group in favour of the probiotic product compared to 

the control group over 3 weeks (respectively  2,45 for the probiotic group versus 3,68 for 

control group for the episodes of faecal incontinence, p=0.0139; and 0,35 for the probiotic 

group versus 0,59 for the intake of bisacodyl, p=0.0069). The higher intake of laxatives in the 

control group compared to probiotic group could partially explain the absence of significant 

difference between the 2 groups on stool frequency.

Bifidobacterium lactis DN-173 010 in the treatment of childhood constipation

203

proefschrift Tabbers.indb   203 16-12-2010   16:34:44



chapter 7a

Conclusion

The product containing Bifidobacterium lactis strain DN-173 010 did increase stool frequency 

in constipated children, but the increase was comparable in the control group. There 

is currently not sufficient evidence to support a general recommendation about the use 

of probiotics in the treatment of functional childhood constipation. Future studies should 

focus on whether higher doses or longer period of probiotic product consumption are more 

effective. 

Investigators

Clinical centres and investigators

Poland: The Medical University of Warsaw, H. Szajewska 

The Netherlands: Emma Children’s Hospital/Academic Medical Centre Amsterdam: M.A. 

Benninga, University Hospital Groningen, E.Rings, Amphia Hospital Breda, S.De Pont, 

Antonius Hospital Nieuwegein, A.Vlieger, Isala Hospital Zwolle, O.Norbruis, Zuwe Hofpoort 

Hospital Woerden, W.Verwijs, Academic Hospital Rotterdam, M.Y. Berger, Medical Centre 

Alkmaar, E.K.George, Gelderse Vallei Hospital Ede, GJ van der Burg, Spaarne Hospital 

Hoofddorp, J.Bokma, Catharina Hospital Eindhoven, NAJ de la Haye, R.Pelleboer, BG Werrij, 

Flevo Hospital Almere, M.Trijbels-Smulders, Rijnstate Hospital Arnhem, E.Leijn.

Acknowledgements

The authors wish to thank Danone Research, Palaiseau, France, for funding this study, 

especially for the supply of products. Danone Research is the sponsor of this study.

204

Bifidobacterium lactis DN-173 010 in the treatment of childhood constipation

proefschrift Tabbers.indb   204 16-12-2010   16:34:44



Chapter

7a

Reference List

 1.  van den Berg MM, Benninga MA, Di LC. Epidemiology of childhood constipation: a systematic review. Am 
J Gastroenterol. 2006;101:2401-2409.

 2.  Benninga MA, Voskuijl WP, Taminiau JA. Childhood constipation: is there new light in the tunnel? J 
Pediatr Gastroenterol Nutr. 2004;39:448-464.

 3.  van den Berg MM, van Rossum CH, de LF, Reitsma JB, Di LC, Benninga MA. Functional constipation in 
infants: a follow-up study. J Pediatr. 2005;147:700-704.

 4.  Pijpers MA, Tabbers MM, Benninga MA, Berger MY. Currently recommended treatments of childhood 
constipation are not evidence based: a systematic literature review on the effect of laxative treatment 
and dietary measures. Arch Dis Child. 2009;94:117-131.

 5.  Gill HS, Guarner F. Probiotics and human health: a clinical perspective. Postgrad Med J. 2004;80:516-526.

 6.  Picard C, Fioramonti J, Francois A, Robinson T, Neant F, Matuchansky C. Review article: bifidobacteria as 
probiotic agents -- physiological effects and clinical benefits. Aliment Pharmacol Ther. 2005;22:495-512.

 7.  Szajewska H, Setty M, Mrukowicz J, Guandalini S. Probiotics in gastrointestinal diseases in children: hard 
and not-so-hard evidence of efficacy. J Pediatr Gastroenterol Nutr. 2006;42:454-475.

 8.  Guyonnet D, Chassany O, Ducrotte P, Picard C, Mouret M, Mercier CH, et al. Effect of a fermented milk 
containing Bifidobacterium animalis DN-173 010 on the health-related quality of life and symptoms in 
irritable bowel syndrome in adults in primary care: a multicentre, randomized, double-blind, controlled 
trial. Aliment Pharmacol Ther. 2007;26:475-486.

 9.  Yang YX, He M, Hu G, Wei J, Pages P, Yang XH, et al. Effect of a fermented milk containing Bifidobacterium 
lactis DN-173010 on Chinese constipated women. World J Gastroenterol. 2008;14:6237-6243.

 10.  Tabbers MM, Chmielewska A, Roseboom MG, Boudet C, Perrin C, Szajewska H, et al. Effect of the 
consumption of a fermented dairy product containing Bifidobacterium lactis DN-173 010 on constipation 
in childhood: a multicentre randomised controlled trial (NTRTC: 1571). BMC Pediatr. 2009;9:22.

 11.  Rasquin A, Di LC, Forbes D, Guiraldes E, Hyams JS, Staiano A, et al. Childhood functional gastrointestinal 
disorders: child/adolescent. Gastroenterology. 2006;130:1527-1537.

 12.  Hyman PE, Milla PJ, Benninga MA, Davidson GP, Fleisher DF, Taminiau J. Childhood functional 
gastrointestinal disorders: neonate/toddler. Gastroenterology. 2006;130:1519-1526.

 13.  van der Plas RN, Benninga MA, Redekop WK, Taminiau JA, Buller HA. How accurate is the recall of bowel 
habits in children with defaecation disorders? Eur J Pediatr. 1997;156:178-181.

 14.  Bu LN, Chang MH, Ni YH, Chen HL, Cheng CC. Lactobacillus casei rhamnosus Lcr35 in children with 
chronic constipation. Pediatr Int. 2007;49:485-490.

 15.  Banaszkiewicz A, Szajewska H. Ineffectiveness of Lactobacillus GG as an adjunct to lactulose for the 
treatment of constipation in children: a double-blind, placebo-controlled randomized trial. J Pediatr. 
2005;146:364-369.

 16.  Marteau P, Cuillerier E, Meance S, Gerhardt MF, Myara A, Bouvier M, et al. Bifidobacterium animalis strain 
DN-173 010 shortens the colonic transit time in healthy women: a double-blind, randomized, controlled 
study. Aliment Pharmacol Ther. 2002;16:587-593.

 17.  Bouhnik Y, Raskine L, Simoneau G, Vicaut E, Neut C, Flourie B, et al. The capacity of nondigestible 
carbohydrates to stimulate fecal bifidobacteria in healthy humans: a double-blind, randomized, placebo-
controlled, parallel-group, dose-response relation study. Am J Clin Nutr. 2004;80:1658-1664.

 18.  Meance S, Cayuela C, Turchet P. A fermented milk with a Bifidobacterium probiotic Strain DN-173 010 
shortened oro-fecal gut transit time in elderly.  Microb Ecol Health Dis. 2001;13:217-227.

Bifidobacterium lactis DN-173 010 in the treatment of childhood constipation

205

proefschrift Tabbers.indb   205 16-12-2010   16:34:44



chapter 7a

 19.  Meance S, Cayuela C, Raimondi A. Recent advances in the use of functional foods: Effects of the 
commercial Fermented Milk with Bifidobacterium Animalis Strain DN-173 010 and Yoghurt strains on gut 
transit time in the elderly.  Microb Ecol Health Dis. 2003;15:15-22.

 20.  Nishida S, Ushikawa Y, Iino H. Effect of Bifidobacterium lactis DN-173010 on the intestinal transit time, 
the condition of defecation and intestinal microflora: a randomized, double-blind, placebo-controlled, 
cross-over study among healthy Japanese women. Pharmacometrics (Oyo Yakuri). 2008;74:99-106.

 21.  Agrawal A, Houghton LA, Morris J, Reilly B, Guyonnet D, Goupil FN, et al. Clinical trial: the effects of 
a fermented milk product containing Bifidobacterium lactis DN-173-010 on abdominal distension and 
gastrointestinal transit in irritable bowel syndrome with constipation. Aliment Pharmacol Ther. 2008.

 22.  Solzi G, Di LC. Are constipated children different from constipated adults? Dig Dis. 1999;17:308-315.

 23.  Nurko S, Youssef NN, Sabri M, Langseder A, McGowan J, Cleveland M, et al. PEG3350 in the treatment of 
childhood constipation: a multicentre, double-blinded, placebo-controlled trial. J Pediatr. 2008;153:254-
61, 261.

206

proefschrift Tabbers.indb   206 16-12-2010   16:34:45



BMC Pediatrics 2009 Mar 18;9:22.

M.M. Tabbers, A. Chmielewska, M.G. Roseboom, C. Boudet, C. Perrin,

H. Szajewska, M.A. Benninga

Study Protocol

Effect of the consumption of a fermented dairy 
product containing Bifidobacterium lactis DN-173 010 
on constipation in childhood: a multicentre 
randomised controlled trial (NTRTC: 1571)

7b
C

h
a

p
te

r

proefschrift Tabbers.indb   207 16-12-2010   16:34:45



chapter 7b

Abstract

Background

Constipation is a frustrating symptom affecting 3% of children worldwide. Randomised 

controlled trials show that both polyethylene glycol and lactulose are effective in increasing 

defecation frequency in children with constipation. However, in 30-50%, these children 

reported abdominal pain, bloating, flatulence, diarrhoea, nausea and bad taste of the 

medication. Two recent studies have shown that the fermented dairy product containing 

Bifidobacterium lactis strain DN-173 010 is effective in increasing stool frequency in 

constipation-predominant irritable bowel syndrome patients with a defecation frequency 

< 3/week and in constipated women with a defecation frequency < 3/week. Goal of this 

study is to determine whether this fermented dairy product is effective in the treatment of 

constipated children with a defecation frequency < 3/week. 

Methods/design

It is a two nation (The Netherlands and Poland) double-blind, placebo-controlled randomised 

multicentre trial in which 160 constipated children (age 3-16 years) with a defecation frequency 

<3/week will be randomly allocated to consume a fermented dairy product containing 

Bifidobacterium lactis DN-173 010 or a control product, twice a day, for 3 weeks. During 

the study all children are instructed to try to defecate on the toilet for 5-10 minutes after 

each meal (3 times a day) and daily complete a standardized bowel diary. Primary endpoint 

is stool frequency. Secondary endpoints are stool consistency, faecal incontinence frequency, 

pain during defecation, digestive symptoms (abdominal pain, flatulence), adverse effects 

(nausea, diarrhoea, bad taste) and intake of rescue medication (Bisacodyl). Rate of success 

and rate of responders are also evaluated, with success defined as ≥ 3 bowel movements per 

week and ≤1 faecal incontinence episode over the last 2 weeks of product consumption and 

responder defined as a subject reporting a stool frequency ≥ 3 on the last week of product 

consumption. To demonstrate that the success percentage in the intervention group will be 

35% and the success percentage in the control group (acidified milk without ferments, toilet 

training, bowel diary) will be 15%, with alpha 0.05 and power 80%, a total sample size of 

160 patients was calculated.

Conclusion

This study is aimed to show that the fermented dairy product containing Bifidobacterium 

lactis strain DN-173 010 is effective in increasing stool frequency after 3 weeks of product 

consumption in children with functional constipation and a defecation frequency < 3/week.
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Background

Chronic constipation is a common problem in childhood with an estimated prevalence of 3% 

in the western world (1). Constipation is a debilitating condition characterized by infrequent 

painful defecation, faecal incontinence and abdominal pain. It causes distress to child and 

family and results in severe emotional disturbance and family discord. The pathophysiology 

underlying functional constipation is undoubtedly multi-factorial, and not well understood. 

Withholding behaviour is probably the major cause for the development of constipation and 

might be caused by the previous production of a large, hard painful stool, anal fissures, a 

primarily behavioural mechanism or the resistance to go to another toilet than their own (2). 

A study in a tertiary hospital showed that despite intensive medical and behavioural therapy, 

30% of the patients who developed constipation before the age of 5 years continued to have 

severe complaints of constipation, infrequent painful defecation and faecal incontinence, 

beyond puberty (3). 

Presently, there is no proper therapy available, mainly due to a lack of pathophysiological 

insight. In a recently published systematic review on the effect of laxative treatment and 

dietary measures in childhood constipation, the authors found insufficient evidence 

supporting that laxative treatment is better than placebo in children with constipation due 

to a lack of placebo controlled trials (4). Furthermore, RCT’s performed in children with 

constipation showed that both polyethylene glycol (PEG) and lactulose increased defecation 

frequency and decreased faecal incontinence frequency. However, in 30-50% of the patients 

using these compounds, adverse side-effects were observed such as: abdominal pain, 

bloating, flatulence, diarrhoea, nausea and bad taste (4, 5). Low compliance is probably 

of major importance with respect to the low percentage of children cured after 6 months 

of laxative treatment, suggesting that development of new treatment strategies is of great 

importance.

Rationale for the efficacy of the fermented dairy product containing 
Bifidobacterium lactis DN-173 010 in childhood constipation 

Probiotics are defined as live micro-organisms which when administered in adequate 

amounts confer a health benefit on the host (6). It is suggested that there is a dysbiosis 

in the gut flora in constipated patients which might be improved by probiotics (7). This is 

important because colonic microflora influences the peristalsis of the colon. Furthermore, 

Bifidobacteria can lower the pH of the colon by producing lactic, acetic and other acids. 

A lower pH enhances peristalsis of the colon and subsequently decreases colonic transit 

time which is beneficial in the treatment of constipation (7, 8). Activia® is a fermented milk 

manufactured with lactic cultures including yoghurt starter cultures (Lactobacillus bulgaricus 

and Streptococcus thermophilus) and a specific probiotic strain, Bifidobacterium lactis 

DN-173 010. Recently, studies have shown that this fermented milk significantly decreased 

Study protocol: Bifidobacterium lactis DN-173 010 in the treatment of childhood constipation
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transit time in young and elderly healthy adults (9-13) and in constipation-predominant IBS 

patients (14). Moreover, a recent randomised double-blind controlled trial in IBS patients with 

constipation showed a significant increase, as compared to controls, in stool frequency over 

the 6-weeks product consumption in the subgroup of patients with a defecation frequency 

<3/week (15). Another recent randomised double-blind controlled study demonstrated a 

significant increase of stool frequency in constipated women with a defecation frequency 

<3/week following consumption of the fermented milk for 2 weeks compared to control 

group (16). In a small pilot study in The Netherlands, 8 consecutive children with untreated 

constipation with a defecation frequency < 3 per week and hard stools were treated with the 

fermented milk 2 times/day for one month. A normalization of the defecation frequency and 

improvement from hard to soft stools were seen in five of them. In the three other children 

no improvement was found. None of the children reported side effects. Based on these data, 

a multi-centre RCT is required to assess whether Activia® is effective in the treatment of 

childhood constipation. We hypothesize that the compliance increases by taking fermented 

milk containing Bifidobacterium lactis DN-173 010. If this study indeed shows a significant 

better effect of active product compared to control product, this will change the treatment 

of newly diagnosed children with constipation. This paper describes the rationale and the 

design of this study.

Methods/design

Study objectives

The study objective is to show that the fermented milk containing Bifidobacterium lactis 

DN-173 010 is effective in increasing defecation frequency after 3 weeks of product 

consumption in children with functional constipation.

Primary endpoint

The primary endpoint is the stool frequency change from baseline to 3 weeks of product 

consumption. 

Secondary endpoints

Secondary endpoints are:

- Stool frequency over 3 weeks and at week 1 and 2 of product consumption.

-  Stool consistency over 3 weeks and per week of product consumption.

-  Frequency of episodes of faecal incontinence over 3 weeks and per week of product 

consumption.

-  Pain during defecation over 3 weeks and per week of product consumption.
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-  Digestive symptoms: abdominal pain and flatulence over 3 weeks and per week of product 

consumption.

-  Adverse effects: nausea, diarrhoea and bad taste over 3 weeks and per week of product 

consumption.

-  Intake of Bisacodyl over 3 weeks and per week of product consumption.

-  Rate of success with success defined as 3 or more bowel movements per week and less than 

1 faecal incontinence episode in 2 weeks over the last 2 weeks of product consumption

-  Rate of responders with a responder defined as a subject who reports a stool frequency 

≥ 3 on the last week of product consumption

Design

Double-blind, placebo-controlled randomised multicentre, two nation (the Netherlands and 

Poland) trial. 

Setting

Children able to participate in this study will be recruited in two countries in Europe: from three 

academic hospitals (Academic Medical Centre Amsterdam, University Hospital Groningen, 

The Netherlands and the Medical University of Warsaw, Poland), 12 Dutch non-academic 

hospitals and general practitioners (region of Rotterdam) in The Netherlands.

Patients

A total of 160 functional constipated children, boys and girls, aged from 3 to 16 years will 

be randomised.

Study products

Test product: fermented milk Activia® (125-g pot) manufactured with lactic cultures 

including yoghurt starter cultures (Lactobacillus delbrueckii ssp. bulgaricus and Streptococcus 

thermophilus) [at least 1,2x109 colony forming units (cfu) per pot] and a specific strain, 

Bifidobacterium lactis DN-173 010 [at least 6x109cfu per pot].

Control: milk-based non-fermented dairy product (125-g pot) without probiotics and with 

low content of lactose < 4g/pot as in the test product.

Every patient has to take two pots of study products per day (test or control) to be consumed 

in two times (one at the breakfast and one at the evening meal) for 3 consecutive weeks. 

During the entire study, all children are instructed to try to defecate on the toilet for 5-10 

minutes after each meal (3 times a day) and to complete daily a standardized bowel diary. 

They were also instructed not to consume other fermented dairy products or yoghurts during 

all the study.

Study protocol: Bifidobacterium lactis DN-173 010 in the treatment of childhood constipation
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Eligibility criteria

Inclusion criteria

- Children (boys and girls) aged from 3 to 16 years

- Children with a diagnosis of functional constipation according to Rome III criteria (17) :

subjects must present defecation frequency < 3 / week

and:

subjects must present 1 or more of the following criteria:

faecal incontinence > 1 / week

large amount of stools which clog the toilet

painful defecation

withholding behaviour

abdominal or rectal faecal impaction upon physical examination

- Children with a diagnosis of functional constipation according to Rome III criteria fulfilled 

for the last 2 months

- Children with usual consumption of dairy products and ready to consume 2 pots per day

- Children having given written consent to take part in the study (in The Netherlands: 

children and parents for children above 12 years and only parents for children under 12 

years; in Poland: children and parents for children above 16 years and only parents for 

children under 16 years).

Non-inclusion criteria

- Children with a diagnosis of IBS according to Rome III criteria

- Children treated for constipation less than 2 weeks before intake in the study

- Children with mental retardation or metabolic disease (hypothyroidism)

- Children with Hirschsprung’s disease or spinal anomalies or anorectal pathology

- Children who underwent gastro-intestinal surgery

- Children with functional non-retentive faecal incontinence

- Children with lactose intolerance or known allergy to product component (milk protein for 

example)

- Children who started a medication with antibiotics in the prior month

- Children receiving medication influencing gastrointestinal motility (for examples Cisapride, 

Motilium, Erythromycin, laxatives, Loperamide)

During the study it is not allowed to consume any other fermented dairy product or yoghurt. 

Randomisation criteria (checked at visit 2)

After inclusion in the study, all patients with a defecation frequency < 3 per week 

between visit 1 and visit 2 and who did not use any laxative between V1 and V2 are 

randomised at visit 2.
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Ethics, informed consent

This study is conducted in accordance with the principles of the Declaration of Helsinki 

and ‘good clinical practice’ guidelines (ICH E6). The independent ethics committee of all 

participating hospitals approved the final protocol. Written informed consent is obtained 

from the patient and/or parents before inclusion in the trial at visit 1. 

Safety

To date, no adverse events associated with the consumption of the fermented milk containing 

Bifidobacterium lactis DN-173 010 were observed in clinical studies done with this product. 

During consumption of the study product, both the patient and medical staff are asked to 

register any potential side effect or adverse event. All adverse events will be monitored and 

discussed by an independent Clinical Research Organisation.

Statistical analysis

Intention-to-treat

The analysis will be performed on the basis of an intention-to-treat (ITT) population and with 

respect to ITT principles. Also a per-protocol (PP) analysis will be performed.

Sample size

We assume that the success percentage in the intervention group (fermented milk containing 

Bifidobacterium lactis DN-173 010, toilet training, bowel diary) will be 35% and the success 

percentage in the control group (acidified milk without ferments, toilet training, bowel diary) 

will be 15%, and “alpha” is 0.05 and the power (“beta”) is 80%. The choice of 15% is justified 

by a previous study of van der Plas et al. showing that 15% of children with untreated chronic 

defecation problems can be helped by an approach of toilet training and a daily bowel diary 

alone(18). The total number of randomised subjects in this study has to be 146. To allow 

withdrawal a number of 160 subjects will be randomised. This means each group consists of 

80 subjects. The number of randomised subjects per country will be 80 (±20%).

Randomisation

The assignment of subjects to test or control groups will be carried-out by randomisation 

in well balanced blocks performed by Danone Research prior to the study onset. These 

randomisation lists (one per country) used for assigning each subject to a treatment group 

will be prepared and kept confidentially. It will be forwarded to the person responsible of the 

preparation of study products and their labelling. Subjects will be then included sequentially 

in both countries per randomisation lists (incrementally by randomisation number by the 

IWRS system).

Study protocol: Bifidobacterium lactis DN-173 010 in the treatment of childhood constipation
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Blinding

The two treatments, fermented milk containing Bifidobacterium lactis DN-173 010 and control 

product, are identical in weight, colour, smell, taste and package. All doctors, research staff 

and patients involved are unaware of the treatment administered to the patient.

Treatment program

See figure 1 for the study planning. The total duration of the study is approximately 5 weeks 

for each subject. Each patient will attend 3 clinic appointments: Inclusion visit V1 (baseline), 

randomisation visit (V2) and clinical evaluation at weeks 3 (V3). When a child is eligible for 

inclusion, a list of non-authorized products will be discussed with the child and parents at visit 

1. The first 8 days will be used to obtain baseline values for the outcome parameters. After 

3 days of enemas, the 3 subsequent weeks (day 0 to day 20) will constitute the treatment 

phase. The subjects will receive and consume 2 products (test or control product) per day. 

Between days 7 and 10, the subjects will receive new products, to be consumed during the 

second part of the treatment period, to ensure consumption before end of shelf-life of the 

products. They will cease consumption of the study product at the end of week 3 (day 20) 

and will then have their last visit on day 21. During the treatment phase, patients can take 

Bisacodyl 5 mg if they have no defecation for 3 consecutive days.

Frequency of defecation, frequency of faecal incontinence episodes, frequency of toilet 

training, self-evaluation of digestive symptoms (abdominal pain and flatulence) and of 

adverse effects (nausea, diarrhoea and bad taste) will be assessed daily during the entire 

study using a subject diary. Stool consistency and pain during defecation will be assessed for 

each passed stool using the same paper diary. The subject’s diary will be also used to record 

the daily consumption of the study products, any unauthorised products and Bisacodyl and 

any other concomitant treatment.

Monitoring

Independent Clinical Research Associates (CRA) will visit at least twice every site in order to 

monitor all the patients’ data.

Figure 1: Study planning in days (D-11 to D+21)

  

Consumption of the study product : 2 pots of Activia® or Control  product per day

Inclusion  
Visit V1  

D  - 11 

Evaluation Visit  
V3 

D +21  [+2] 

Randomisation Visit  
V2 

D 0 

Enema performed daily during 3 days

Authorisation to consume Bisacodyl if no defecation in the last 3 days  

F ood restrictions : no consumption of other fermented dairy products or yoghurts

- 2 - 1 
D - 3  [+2] D +20  

Product s delivery to the subjects  
 

 
 

D  - 11 

 
 

D +21  [+2] 

 
 

D 0 

 

- 2 - 1 
D - 3  [+2] D +20  

 

D +13  
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Follow-up

After finishing the study, all children will get an appointment at the outpatient clinic in their 

hospital for treatment of their constipation. 

Discussion

Only children with a defecation frequency < 3/week will be included in this study. This 

seems inconsistent with the ROME-III definition for functional constipation, since 2 out of 

6 defecation related criteria should be present. However, in our experience approximately 

100% of children with a defecation frequency < 3 /week fulfil one or more other symptoms 

of the Rome definition for functional constipation. An advantage of this strategy is that 

a more homogenous population of children with functional constipation will be included. 

Furthermore, a recent double-blind controlled trial showed beneficial effect of the fermented 

milk containing Bifidobacterium lactis DN-173 010 in increasing stool frequency in IBS 

patients with constipation and a defecation frequency <3 /week and another one showed an 

increase in stool frequency in constipated women also with a defecation frequency <3 /week 

following consumption of this product. 

Recently 4 human double-blind  randomised studies using 1-3 portions of fermented milk 

containing Bifidobacterium lactis strain DN-173 010 all reported a significant reduction of 

transit time in healthy subjects, especially in those with slow transit(7, 9, 11-13) , and also 

in IBS patients with constipation(14). No adverse effects associated with the consumption 

of the fermented milk containing Bifidobacterium lactis DN-173 010 were observed in 

clinical studies done with this product. In the healthy adults, three portions per day 

proved to be more effective than two, whereas two portions appeared more effective 

than one. In this study we have chosen for two portions of fermented milk containing 

Bifidobacterium lactis DN-173. In these studies a reduction in transit time was observed 

within two weeks. Therefore we expect that three weeks of ingestion of the fermented milk 

containing Bifidobacterium lactis DN-173 010 are sufficient to determine its effectiveness. 

Bisacodyl is a laxative of the triarylmethane group, which is hydrolyzed in the bowel by local 

enzymes into the active agent bis-(p-hydroxyphenyl)-pyridyl-2-methane (BHPM). Bisacodyl, in 

contrast to polyethylene glycol and lactulose, directly stimulates colonic peristalsis and does 

not interfere with the microflora of the gut. Therefore Bisacodyl has been chosen as rescue 

medication in case children do not defecate for three consecutive days during the study 

period. 

Study protocol: Bifidobacterium lactis DN-173 010 in the treatment of childhood constipation
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Conclusion

This is the first double-blind, placebo-controlled randomised multicentre trial that aims to 

show that the fermented milk containing Bifidobacterium lactis DN-173 010 is effective in 

increasing stool frequency after 3 weeks of product consumption in children with functional 

constipation.

Abbreviations
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Abstract

Background

Probiotics are increasingly used in the treatment of  functional gastrointestinal disorders. 

Studies in constipated adults with a Bifidus yoghurt (containing Bifidobacterium breve, 

Bifidobacterium bifidum and Lactobacillus acidophilus) showed a significant increase in 

defecation frequency. The aim of this pilot study was to determine if Bifidobacterium breve  

is effective in the treatment of childhood constipation.

Methods

Children, 3 to 16 years of age, with functional constipation according to the Rome III criteria 

were eligible for this study. During 4 weeks, children received one sachet of powder daily, 

containing 108- 1010 CFU Bifidobacterium breve. The primary outcome measure was change 

in defecation frequency. Secondary outcome measures were stool consistency, frequency 

of episodes of faecal incontinence, pain during defecation, frequency of abdominal pain, 

frequency of adverse effects (nausea, diarrhea and bad taste), and frequency of intake of 

bisacodyl. 

Results

Twenty children (75 % male, mean age 7.4) were included in this pilot study. The defecation 

frequency per week significantly increased from 0.9 (0-2) at baseline to 4.9 (0-21) in week 4 

(p< 0.01). The mean stool consistency score increased from 2.6 (2-4) at baseline to 3.5 (1-6) 

in week 4 (p = 0.03). The episodes of faecal incontinence per week significantly decreased 

from 9.0 (0-35) at baseline to 1.5 (0-7) in week 4 (p <0.01). Pain during defecation decreased 

from 71% (12/17) at baseline to 33% (6/18) in week 4 (p = 0.08). Abdominal pain episodes 

per week significantly decreased from 4.2 (0-7) at baseline to 1.9 (0-7) in week 4 (p = 0.01). 

No side effects occurred.

Conclusion

Bifidobacterium breve is effective in increasing stool frequency in children with functional 

constipation. Furthermore it has a positive effect with respect to stool consistency, decreasing 

the frequency of episodes of faecal incontinence and in diminishing abdominal pain. A 

randomised placebo controlled trial is required to confirm these data.
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Background

Functional constipation is a common and frustrating problem in childhood with an estimated 

prevalence of 3% in the western world.[1]  This chronic condition is characterized by infrequent 

defecation less than three times per week, more than two episodes of faecal incontinence 

per week, the passage of large and painful stools which clog the toilet and retentive 

posturing. Upon physical examination a palpable faecal mass is often found in the abdomen 

and the rectum.[2,3] It causes distress to child and family and results in severe emotional 

disturbance and family discord.[4] The pathophysiology underlying functional constipation 

is undoubtedly multi-factorial, and not well understood. Withholding behaviour is probably 

the major cause for the development of constipation and might be caused by the previous 

production of a large, hard painful stool, anal fissures, a primarily behavioural mechanism or 

the resistance to go to another toilet than their own.[4] To date, patients are treated with a 

combination of education, toilet training and oral laxatives. Disappointingly, only 50% of all 

children followed for 6 to 12 months are found to recover and were successfully taken off 

laxatives.[5] Another study showed that despite intensive medical and behavioural therapy, 

25% of patients who developed constipation before the age of 5 years continued to have 

severe complaints of constipation, infrequent painful defecation and faecal incontinence, 

beyond puberty.[6] Furthermore, in 50% of the patients using these compounds, adverse 

side-effects were registered such as: abdominal pain, bloating, flatulence, diarrhea, nausea 

and bad taste.[7] No data exist concerning possible long-term adverse effects such as 

electrolyte disturbances, mucosal damage and habituation. Based on these data, developing 

new treatment strategies are of great importance for this specific disorder.

The use of probiotics has entered mainstream medicine. Probiotics are defined as live 

micro-organisms which when administered in adequate amounts confer a health benefit 

on the host.[8] The exact working mechanisms of probiotics are not well understood. 

However, there are some hypotheses why probiotics might have therapeutic potential for 

the treatment of constipation. Firstly, a dysbiosis in the gut flora in constipated patients has 

been suggested which might improve after the ingestion of probiotics. However, it remains 

important to understand if dysbiosis is a secondary manifestation of constipation, or if it 

is a factor contributing to constipation. Furthermore, probiotics can lower pH of the colon 

by producing lactic, acetic and other short chain fatty acids. A lower pH enhances colonic 

peristalsis and subsequently decreases colonic transit time.[9,10] 

Probiotics are increasingly used for functional gastrointestinal disorders like constipation and 

functional abdominal pain.[11] However, there is a lack of trials investigating the efficacy 

and safety of probiotics in paediatric patients.[12] In our centre, a pilot study showed 

that mixture of probiotics (containing Bifidobacteria (B.) bifidum, B. infantis, B. longum, 

Lactobacillus (L.) casei, L. plantarum and L. rhamnosus), had positive effects on symptoms of 

constipation like number of bowel movements, consistency of stools and number of episodes 

of faecal incontinence.[13] Studies in constipated adults with Bifidus yoghurt (containing 

Is Bifidobacterium breve effective in the treatment of childhood constipation? 
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Bifidobacterium breve, Bifidobacterium bifidum and Lactobacillus acidophilus) showed a 

significant increase in defecation frequency without any side effects.[14,15] Furthermore, a 

randomised controlled trial using Bifidobacterium breve in preterm infants showed no side 

effects and fewer abnormal abdominal signs like gas accumulation in the stomach, and less 

vomiting and improved weight gain.[16] So, further studies are needed to elucidate the role 

of different probiotic strains like Bifidobacteria in the treatment of constipated children. 

Therefore, we have performed a pilot study to determine if Bifidobacterium breve is effective 

in the treatment of childhood constipat

Methods

Subjects

Children, 3 to 16 years of age, referred to the outpatient clinic of the Emma Children’s 

Hospital in Amsterdam, the Netherlands, with constipation were eligible for this study. 

Patients were included if they had been suffering from functional constipation according 

to the Rome III criteria for the last 2 months.[2,3] All children included had a defecation 

frequency of <3 times/week and one or more of the following criteria: faecal incontinence >1 

episode/week, a large amount of stools that clog the toilet, painful defecation, withholding 

behaviour, or abdominal or rectal faecal impaction upon physical examination. Patients were 

not enrolled in this study if they had been treated for constipation less than 2 weeks before 

the start of the study. Other exclusion criteria were: a diagnosis of either IBS or functional 

non-retentive faecal incontinence according to the Rome III criteria; a diagnosis of mental 

retardation or metabolic disease (hypothyroidism), Hirschsprung’s disease, spinal anomalies, 

anorectal pathology, previous gastrointestinal surgery. All children older than 12 years and/

or parents gave informed consent. This pilot was approved by the medical ethical committee 

of the Academic Medical Centre of Amsterdam.

Study design

Seven days prior to baseline assessment and during the treatment period, all children 

recorded frequency of bowel movements, stool consistency according to the Bristol stool 

scale, the number of faecal incontinence episodes, pain during defecation , abdominal pain, 

as well as adverse effects such as vomiting and diarrhea in a standardized bowel diary. At 

baseline a medical history and information on the current defection pattern was collected 

and also a physical examination including a rectal digital exam was performed. Before start 

of the probiotic treatment, all children received once daily for 3 days a rectal enema in order 

to accomplish rectal disimpaction. After rectal disimpaction, all children received daily one 

sachet of powder containing 108-10 CFU Bifidobacterium breve Yakult, for 4 weeks. The 

patients were allowed to mix the powder with all liquids on condition that the liquid was 
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not hot. During the study, all children were instructed to try to defecate on the toilet for 

5-10 minutes after each meal (3 times a day). Patients were not allowed to consume any 

other fermented dairy product during this study or any other laxatives, except for the rescue 

medication Biscaodyl. During the product consumption period, patients were instructed to 

take bisacodyl 5 mg if they did not defecate for 3 consecutive days. Clinical evaluation and 

assessment of diaries were carried out at enrolment and at 2, 4 and 6 weeks.

Outcome measures

The primary outcome measure was change in defecation frequency in week 4 compared 

to baseline. Secondary outcome measures were stool consistency, frequency of episodes 

of faecal incontinence, pain during defecation, frequency of abdominal pain, frequency of 

adverse effects (nausea, diarrhea and bad taste), and frequency of intake of bisacodyl. 

Analysis

Descriptive statistics were performed for baseline characteristics, adverse effects and 

Bisacodyl use. Change of frequency of bowel movements and faecal incontinence was 

assessed using the non-parametric paired Wilcoxon test. For the analysis of change of stool 

consistency, the Mc Nemar test was used. For the comparison of abdominal pain between 

baseline and the evaluation time points, the Wilcoxon rank test was used. A p- value < 0.05 

was considered to be significant. All analyses were done with SPSS (version 16.0).

Results

Between July 2009 and January 2010, 22 children were included into this pilot study. Two 

children were lost to follow-up without having any outcome data during follow-up. Both 

patients were therefore excluded from the final analysis. The baseline characteristics are 

described in Table 1 (mean (range))

The defecation frequency per week significantly increased from 0.9 (0-2) at baseline to 5.3 

(0-21) in week 2 (p < 0.01) and 4.9 (0-21) in week 4 (p< 0.01) (figure 1: Defecation frequency 

Table 1. Baseline patient characteristics: mean (range)

Age in years 7.4 (4-13)

Boys, n (%) 15 (75%)

Mean stool frequency per week 0.9 (0-2)

Stool consistency score 2.6 (2-4)

Faecal incontinence episodes per week 9 (0-35)

Pain during defecation 71% (12/17)

Abdominal pain episodes per week 4.2 (0-7)

Is Bifidobacterium breve effective in the treatment of childhood constipation? 
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Table 2. Main outcome measures (mean) with p-values

Outcome At baseline Week 2 Week 4 P-value (week 4-week 0)

Defecation frequency p/week 0.9 5.3 4.9 p< 0.01

Stool consistency score 2.6 3.6 3.5 p = 0.03

Episodes of faecal incontinence p/week 9.0 2.6 1.5 p <0.01

Pain during defecation 71% 40% 33% p = 0.08

Abdominal pain episodes p/week 4.2 2.2 1.9 p = 0.01

over 4 weeks.). The mean stool consistency score significantly increased from 2.6 (2-4) at 

baseline to 3.6 (1-6) in week 2 (p=0.07) and 3.5 (1-6) in week 4 (p = 0.03). The episodes of 

faecal incontinence per week significantly decreased from 9.0 (0-35) at baseline to 2.6 (0-7) 

in week 2 (p=0.01) and 1.5 (0-7) in week 4 (p <0.01). Pain during defecation decreased from 

71% (12/17) at baseline to 40% (8/20) in week 2 (p=0.10) and 33% (6/18) in week 4 (p = 

0.08). Abdominal pain episodes per week significantly decreased from 4.2 (0-7) at baseline 

to 2.2 (0-7) in week 2 (p=0.02) and 1.9 (0-7) in week 4 (p = 0.01). Bisacodyl was used by 

45% of patients during week 1, 25% of patients during week 2, 35% of patients during week 

3 and by 20% of patients during week 4.  No side effects were reported such as nausea, 

diarrhea and bad taste or increased flatulence during the study period. Table 2 gives an 

overview of the outcome measures with p-values.

Discussion

This pilot study showed that intake of Bifidobacterium breve for 4 weeks, significantly 

increased the defecation frequency. Furthermore, stool consistency, the frequency of 
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Figure 1. Primary outcome: change in defecation frequency (p<0.01)
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episodes of faecal incontinence and the frequency of abdominal pain significantly changed 

in favour of probiotics.

A recent systematic review on the effects of laxative treatment and dietary measures in 

the management of childhood constipation found only 2 randomised controlled trials that 

evaluated the effects of probiotics.[17] In the first small study, 45 children younger than 10 

years with chronic constipation were randomly assigned to receive magnesium oxide (50 

mg/kg/day (n=18), or 8 x 108 cfu/day of the probiotic Lactobacillus casei rhamnosus (n = 18), 

or placebo (n = 9) twice daily for 4 weeks [18]. No statistically significant difference in the 

defecation frequency per day was found between the probiotic group and the magnesium 

oxide group. However, patients receiving either the probiotic strain or the oral laxative had 

a significantly higher defecation frequency compared to the placebo group (defecation 

frequency [times/day 0.57±0.17 and 0.55±0.13, respectively, compared to 0.37±0.10, 

P=0.03). The second trial was conducted to determine if Lactobacillus rhamnosus GG (LGG) 

is an effective adjunct to lactulose for treating constipation in children. A total of 48 children 

with constipation received 1 ml/kg/day of 70% lactulose plus 109 cfu of LGG or 1 ml/kg/

day of 70% lactulose plus placebo, twice daily for 12 weeks [12]. There were no significant 

differences in rates of product success (defined as ≥ 3 spontaneous stools per week with 

no faecal incontinence) at 12 and 24 weeks between the LGG group (rates: 72% and 64%, 

respectively) and the placebo group (rates: 68% and 65%, respectively). `

In a recent trial, 44 children, at least 6 months old, with chronic constipation were randomly 

assigned to receive supplementation with the probiotic Lactobacillus reuteri (DSM 17938) 

(n=22) or placebo (n=22).[19] Infants receiving Lactobacillus reuteri had a significantly 

higher frequency of bowel movements than infants receiving a placebo at week 8 of 

supplementation (2.82 per week at week 0, compared with 4.77 at week 8 in the probiotic 

group, absolute numbers not given for placebo group, P = 0.027). There was no significant 

difference between Lactobacillus reuteri and placebo groups in the stool consistency at all 

weeks nor in the presence of inconsolable crying episodes. All three trials did not report any 

adverse events in the probiotic group. 

In contrast to the few paediatric studies , data suggest that adults with constipation might 

benefit from ingestion of B. lactis DN-173 010, L. casei Shirota, and E. coli Nissle 1917.All 

studies  showed  an increased defecation frequency and improved stool consistency.[20]  

These findings, however are not directly applicable to the paediatric population due to the 

fact that constipation in children differs considerably from that in constipated adults with 

regard to its prevalence, onset, aetiology, symptoms, treatment, and prognosis.[21] But it is 

quite remarkable that all paediatric trials used Lactobacilli to investigate the probiotic effect. 

Besides the increase in defecation frequency and decrease in episodes of faecal incontinence, 

this study also showed a significant effect in softening of stools and in decreasing abdominal 

pain. Both effects could be a direct consequence of the improvement of the defecation but 

theoretically, it could also be caused by the working mechanism of the probiotics. It has been 

assumed that probiotics soften the stools by stimulating water and electrolyte secretion.

Is Bifidobacterium breve effective in the treatment of childhood constipation? 
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[22,23] Furthermore, one paediatric study and several studies in adults with irritable bowel 

syndrome (IBS), have demonstrated that the abdominal pain decreased.[18,24,25] Whorwell 

et al. conducted a randomised trial in 360 women with IBS who received Bifidobacterium 

infantis. It found a significant improvement of abdominal pain which occurred irrespective 

of any effect on stool frequency. The authors hypothesized that the probiotics were able to 

diminish visceral hypersensitivity by its anti-inflammatory effect on the enteric mucosa.[26]

According to the available data, it is assumed that the risk of infection with the probiotic 

lactobacilli or bifidobacteria is similar to risks with commensal strains.[10] However, there 

is concern that the use of probiotics may result in harmful events in at-risk populations like 

immunocompromized subjects or in patients with other life-threatening illnesses, who were 

admitted in the intensive care unit. Based on our results and their safety profile, adding 

probiotics to standard constipation treatment in otherwise healthy children could be very 

interesting. 

The major limitation of our study is that this study is a non randomised non placebo controlled 

small pilot study. However, since this study show some promising results it is worthwhile to 

perform a large RCT to unravel the efficacy of Bifidobacterium breve in constipated children. 

In conclusion, this small pilot study suggests that Bifidobacterium breve is effective in the 

treatment of childhood constipation. A large randomised placebo controlled trial is now 

required to confirm thes
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Abstract 

Objective

Nationwide implementation of an evidence-based paediatric guideline on first choice fluid 

for resuscitation in hypovolemia.

Methods

We investigated fluid prescribing behaviour at: 1) guideline development; 2) after guideline 

development and 3) after active implementation and identified potential barriers and 

facilitators for guideline implementation. In order to minimize costs and to optimize 

implementation effect, we continuously developed and adjusted implementation strategies 

according to identified barriers. Implementation success was evaluated using questionnaires, 

pharmaceutical data, and data from medical records. 

Results

The most remarkable change occurred after guideline development and dissemination: 

normal saline use by neonatologists increased from 22-89% to 100% and by paediatric 

intensivists from 43-71% to 88-100%, synthetic colloid use by paediatric intensivists declined 

from 29-43% to 0-13% with a reduction in albumin use by neonatologists from 11-44% to 

zero. After active guideline implementation, most of specialist’s management behaviour was 

according to the guideline. 

Conclusion

Stakeholders involved in the developmental process are of great importance in disseminating 

recommendations before active implementation. Therefore, to successfully implement 

guidelines and reduce costs of active implementation, any guideline development should 

consider implementation right from the beginning. Implementation strategies should target 

identified barriers and will therefore always be guideline specific. 
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Introduction

Clinical practice guidelines can facilitate translation of research into clinical practice and are 

seen as powerful tools to achieve effective care, reduce variability in daily practice, and may 

reduce costs.(14) However, many guidelines are not used in daily practice unless they are 

actively implemented pursuing consolidation of behaviour change.(12) So far, there is little 

experience with the implementation of paediatric evidence-based guidelines and the specific 

strategies favouring success are not well known. 

In 2000, a Dutch multidisciplinary national committee developed an evidence-based guideline 

on the first choice fluid for resuscitation of hypovolemic shock due to dehydration, sepsis, 

trauma and hemorrhage in critically ill neonates and children up to 18 years. In 2004 it 

was updated.  The guideline recommends normal saline as the first choice treatment for all 

forms of hypovolemic shock. (4) In 2004, we started an implementation project with two 

objectives. Our first goal was to successfully implement the guideline’s recommendations. 

Our second aim was to learn some important lessons for the implementation of future 

paediatric guidelines. 

In this paper we describe 1) pre- and post implementation questionnaire surveys to investigate 

first choice fluid use in various paediatric departments 2) implementation barriers and 

facilitators encountered 3) the tailored implementation strategies that were used 4) quality-

of-care indicators that we used to evaluate the implementation success, and 5) lessons learnt 

for the implementation of future paediatric guidelines.

Methods

A. Questionnaires (figure 1), Barriers and Facilitators and Implementation 
strategies

Pre-guideline questionnaire survey

Questionnaire A was developed (2000) to investigate paediatric practice before guideline 

development and to identify barriers and facilitators for guideline implementation. Questions 

concerned the first choice plasma volume expanders in various forms of hypovolemic shock. 

It was sent to all heads of Dutch paediatric (PICU) and neonatal (NICU) intensive care 

departments; all of them were also involved in the guideline development process.   

Post guideline questionnaire survey 

Two questionnaires were developed. Questionnaire B for guideline development committee 

members and C for all specialists not involved in the guideline development process but 

involved in treatment of hypovolemic children. Questionnaire B evaluated if the guideline 

Implementation of an evidence-based guideline on fluid resuscitation: lessons learnt for future guidelines.
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2) Barriers and facilitators met during 
implementation 

Questionnaire C  (n=151) 
1)    Awareness of the guideline 
2) Following the guideline 
3) First choice fluid for resuscitation of 

different forms of hypovolemia 
 

General hospitals: 
 
Paediatricians (n=95) 
Paediatric anaesthesiology 
(n=19) 

Academic centers: 
 
Neonatal intensive care (n=8) 
Paediatric intensive care (n=8) 
Paediatric anaesthesiology (n=8) 
Paediatric surgery (n=6) 
 

Questionnaire by phone  (n=35) 
1) Awareness of the guideline 
2) Following the guideline 
3) First choice fluid  

Burn centers 
 
Paediatric anaesthesiology (n=3) 
Paediatric surgery  (n=3) 

Before Guideline development (2000)  

Before active implementation (2004)  

After active implementation, evaluation of implementation succes (2006)  

Figure 1 Flow diagram of surveys by questionnaire to different specialists before guideline development, after 
guideline development and after active implementation
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had been implemented on the departments of the committee members. Implementation 

was defined as ‘the methods used to promote the uptake of the guideline on paediatric 

departments with the purpose of obtaining a structural place in medical care’. Identified 

barriers and facilitators were used to develop effective implementation strategies (Table 1a). 

Questionnaire C evaluated fluid resuscitation practice in 151 randomly chosen specialists 

from all academic and all general hospitals  (in general hospitals the head of the department, 

in academic centers the specialist on call): one paediatrician from all general hospitals, one 

paediatric anaesthesiologist from all academic- and burn centers and some general hospitals, 

one paediatric surgeon from all academic- and burn centers and one neonatologist and 

paediatric intensivist from all academic centers. Implementation barriers and facilitators 

were identified in order to develop effective implementation strategies for each different 

specialism. Questionnaire C contained 10 questions exploring awareness and use of the 

existing national guideline, first choice plasma volume expanders and frequency of use. 

Table 1a  Reported implementation barriers and facilitators

I. Barriers

Uncertain applicability of evidence from adults to children

Fear of inducing hypernatremia in neonates when using normal saline

Existence of a local protocol 

Ongoing recommendation to use albumin or synthetic colloids by international ‘opinion leaders’

’Old habits and routines’ that seem to work well

Unclear accessibility of the new guideline, lack of detailed knowledge about guideline’s 

recommendations, reported ‘unclear recommendations’ and ‘extensive guideline’

II. Facilitators

‘Evidence-based’ guideline, relevant to practice, with clear recommendations 

Motivated members of multidisciplinary committee 

Digital free accessibility of the guideline

Implementation strategies

See Table 1b.

As the frequency of fluid resuscitation is highest in academic centers, extra attention was 

given as an implementation strategy. One staff member (the specialist on call, not the 

committee member) of each of the academic paediatric specialist units was visited by the 

guideline development and implementation group (MT). During this visit Questionnaire C 

was filled out and barriers and facilitators were identified (Table 1a). To specialists working 

in general hospitals (n=121) the questionnaires were sent by postal mail to the head of the 

department with a stamped addressed return envelope included.  An accompanying letter 

explained the rationale for the survey and offered an incentive, proposed as ‘a valuable 

document for your hospital’s library’. After six weeks non-responders were called.

Implementation of an evidence-based guideline on fluid resuscitation: lessons learnt for future guidelines.
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In 2005 all involved clinicians received a printed version of the guideline. In addition, 

subdivision chairs of the Dutch Association of Paediatric Surgery, Paediatric Anaesthesiology, 

Neonatology, Paediatric Intensive Care and General Hospital Paediatric Practices received 

it and were asked to inform their members about the recommendations. Every visitor of 

the yearly congress of Dutch paediatricians received a pocked-size plasticized card with the 

guideline recommendations (n=1,000) and were asked to answer three questions about the 

guideline at our ‘implementation stand’. In return, they received an incentive. During 2005 

every two months a newsletter about this implementation project was published in the 

journal of the Dutch Paediatric Society. Guideline’s recommendations were also published in 

the Dutch Journal of Paediatrics.(26) From 2001 on, all consecutive Dutch first year paediatric 

residents (n=720) were taught interactively about the guideline by the chair of the guideline 

development committee (NB). 

B. Evaluation of implementation success 

The following quality-of-care indicators were developed: percentage of specialists aware of 

the guideline, percentage of specialists reportedly following the guideline, change (% Liters) 

Table 1b Implementation strategies

I. At guideline development onset

Personal interviews with academic specialists aimed at identification of potential barriers and facilitators for 
implementation

Formation of multidisciplinary guideline development committee consisting of all stakeholders’ 
representatives 

II. During guideline development

Use of Evidence-based guideline development process

Potential barriers to implementation addressed in guideline

Involvement of all stakeholders in formulating the final guideline recommendations

Local implementation by stakeholders on their departments and in regional hospitals 

III. After guideline development

Endorsement of guideline by the Dutch Association of Paediatrics

Educational visits of academic specialists

Information stand at Dutch annual paediatric meeting; checking participants’ recommendation knowledge 
offering a reward (plastic duck filled with bath salts) 

Proposed incentive: printed copy of full text guideline for those who fill out questionnaires

Dissemination of the guideline’s recommendation as a pocket-size plasticized card  

Digital free access to the full text guideline

Publication of the guideline’s recommendation in the Newsletter of the Dutch Association of Paediatrics and 
Dutch Journal of Pediatrics

Interactive lessons about guideline recommendations for all Dutch paediatric residents
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of annual use of volume expanders (i.e. albumin, synthetic colloids and crystalloids). Quality-

of-care indicators were measured using questionnaires, hospital pharmaceutical data, and 

data from medical records. Successful implementation was defined as a 10% change in 

quality-of-care indicators after active implementation. Details on how these changes were 

measured are given below.

1. Reported behaviour 
After analyzing the results of all Questionnaires (2006), we defined two target groups to 

evaluate the success of active implementation: 1) general hospital paediatric departments 

that had reported not to always follow the recommendations (27 out of all 95, 28%) and 

2) all academic departments of paediatric anaesthesiology because of their lowest use of 

crystalloids and because their frequency of fluid use is relatively high. One member of the 

guideline development and implementation group (MT) called these practices (n=35) and 

asked to speak to the paediatrician/ anaesthesiologist on call, being not the one already 

visited in 2004. Questions concerned 1) awareness of the guideline, 2) whether the 

guideline’s recommendations were always followed and 3) first-choice volume expanders. 

The actual questionnaires can be provided upon request from the authors. 

2. Pharmaceutical data 
We tried to collect data on the annual volume in liters of different plasma solutions used per 

department for the indication of hypovolemia in children before guideline development onset 

in 2000, in 2004, and after active implementation in 2006. Given that the highest amount 

of intravenous fluids was prescribed in academic hospital centers, data from all academic 

pharmacies (n=8) were collected. 

3. Medical records 
Initial plasma volume expander used was extracted from the medical records of 120 

consecutive patients who were treated for hypovolemia in January and February 2006 on 

three academic neonatal and three paediatric intensive care units (n=6): 1) one with the 

highest amount of albumin use; 2) one with the highest amount of non-human colloids 

use, and, 3) one with moderate use of all plasma volume expanders compared with 

other academic centers. With a number of 20 medical records per academic hospital unit 

concerning 20 hypovolemic children in all of whom saline 0.9% is prescribed as first-line 

treatment, one can conclude with a 95% CI of 84-100% that for all hypovolemic children 

on that department normal saline is used as first-line treatment. Figure 3 shows the chain of 

events on a time scale.

Implementation of an evidence-based guideline on fluid resuscitation: lessons learnt for future guidelines.
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C. Data-analysis

Statistical analysis included descriptive statistics and frequency analysis. All analyses were 

performed using SPSS 12.0 (SPSS, Chicago, USA). Microsoft Excel was used for analyzing 

pharmaceutical data.

Results

A. Questionnaire surveys

1. Response rate 
Response rates to Questionnaire A and B and C were 95 % (17/18), 77% (20/26) and 99% 

(150/151), respectively..In case of missing answers, respondents were approached. Finally, all 

questionnaires were fully completed. 

2. Barriers to and facilitators for guideline implementation and implementation 
strategies used 
Table 1a shows barriers and facilitators to implementation reported during the whole process 

of guideline development and implementation. Table 1b shows all implementation strategies 

used.

3. First choice fluid therapy before and after guideline development 
Figure 2a-d shows reported use of first-choice volume therapy for all forms of hypovolemic 

shock in different clinical settings before (in 2000) and after guideline development (in 

2004) and after active implementation (in 2006). Active implementation started in 2004. 

Only a minority used other crystalloids instead of normal saline. Although normal saline 

was recommended in the guideline, for ease of reading and interpretation we report ‘total 

crystalloid use’. 

Before guideline development first choice fluid therapy on the NICUs for different forms 

of shock was crystalloid in 22-89%, albumin in 11-44% and synthetic colloid in 0-11%. 

After guideline development reported use was 100%, 0%, and 0%, respectively. Before 

guideline development it was on the PICU’s crystalloid in 43-71%, albumin in 0-14% and 

synthetic colloid in 29-43%.  After guideline development it was 88-100%, 0%, and 0-13%, 

respectively. After guideline development, but before active implementation reported first 

choice fluid therapy in general hospital paediatric departments a crystalloid in 84-100%, 

albumin in 0-1% and synthetic colloid in 0-2%; in academic paediatric surgical departments 

it was 33-100%, 0-17% and 0-17%, respectively and in academic paediatric anaesthesiology 

departments it was 50-88%, 0% and 13-38%. This last group was evaluated after active 

implementation: 75-100% now reported crystalloids as first choice, albumin 0%, synthetic 
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colloids 0-25%. Of all participants, 68% reported never to use colloids for volume therapy in 

hypovolemic shock and 32 % sporadically, i.e. 90% of these 32% less than once a month.

4. Local implementation and barriers and facilitators met by members of the 
multidisciplinary guideline development committee 
Up to 95% of respondents of the guideline development committee reportedly already 

implemented the guideline after 2001. Only 15 % (3/20) reported barriers during their 

implementation consisting of ‘a too extensive guideline text’ and ‘routines or old habits’. 

5. Frequency of prescribing fluids for volume therapy 
On average, academic paediatric specialists prescribe fluid therapy daily or several times a 

week. General hospital paediatricians prescribe fluid therapy monthly to once in every three 

months. General paediatric anaesthesiologists prescribe initial fluid therapy once in three 

months. 

6. Awareness of guideline by paediatric specialists not involved in the guideline 
development 
Before active implementation 52% (78/150) of all practitioners, mainly general hospital 

paediatricians 66% (63/95), were aware of the guideline. 

7. Adherence to the guideline
Of academic specialists, 64% (9/14) always followed the recommendations, 29 % (4/14) 

inconsistently and 7% (1/14) never (“own protocol”). Main reason given for inconsistent 

use was ‘unclear recommendations’ in 50 % (2/4) and ‘insufficient knowledge of these 

recommendations’ in 50 % (2/4). Many specialists complained that the guideline was too 

long and too extensive. Reporting to Questionnaire C, 57 % (36/63) of general paediatricians 

who were aware of the guideline claimed to ‘always follow the recommendations’ and 43 

% (27/63) ‘inconsistently’. Lack of detailed knowledge about the recommendations was 

mentioned by 57% as main reason for inconsistent use.

B. Evaluation using indicators

1. Reported behaviour
Before active implementation only 13% (1/8) of academic paediatric anaesthesiologist were 

familiar with the guideline compared to 50% (4/8) after active implementation. Before 

active implementation 43% (27/63) of general hospital paediatricians aware of the guideline 

did not always follow the guideline. After active implementation 89% (24/27) claimed to 

‘always’ follow the recommendations. 11% (3/27) was not aware of the guideline but two of 

these three hospitals already used normal saline as first-choice treatment. 

Implementation of an evidence-based guideline on fluid resuscitation: lessons learnt for future guidelines.
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Figure 2b: Proportion first choice fluid in sepsis before (2000), after guideline development (2004) 
and after active implementation (2006) according to specialty
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Figure 2a: Proportion first choice fluid in dehydration before (2000), after guideline development 
(2004) and after active implementation (2006) according to specialty
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Figure 2d: Proportion first choice fluid in hemorrhage before guideline development (2000), after 
guideline development (2004) and after active implementation (2006) according to specialty
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Figure 2c: Proportion first choice fluid in trauma before (2000), after guideline development (2004) 
and after active implementation (2006) according to specialty*
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Caption Figure 2a-d
Data were not obtained for all years for each different specialty (see Methods). Academic specialists: NICU: 
n=10 in 2000, n=8 in 2004, neonatologists do not encounter trauma as a cause for hypovolemia in neonates; 
PICU: n=7 in 2000, n=8 in 2004; paediatric anaesthesiology departments: n=8 in 2004 and 2006; paediatric 
surgery departments: n=6 in 2004. General hospital paediatricians: n=95 in 2004

Implementation of an evidence-based guideline on fluid resuscitation: lessons learnt for future guidelines.
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2. Pharmaceutical data
Response rate of academic pharmacists was 100%. All pharmacists could only provide data 

on total fluid use (in L) per year for 2004 and 2006. No electronic data were available for 

2000. They were unable to specify data: 1) per indication 2) on the number of children 

receiving fluid therapy and, 3) for each department separately. Therefore we dismissed all 

results. 

3. Medical records
A total of 120 medical records were included. This showed that 109/120 (92%) of hypovolemic 

children received normal saline and that 5 out of 6 departments used normal saline in all 20 

consecutive cases for initial treatment. This was after active implementation and in keeping 

with the answers given in the questionnaire. 

Discussion

We observed a remarkable change in prescribing practice by Dutch physicians. Usually, 

changes in care after guideline development and implementation are not that overwhelming, 

with a median 10% improvement of care.(12, 15) Some important lessons can be learnt 

about paediatric guideline development and implementation in general. We will discuss the 

 
Active implementation  

Pharmaceutical data  

C 
Teaching residents  

Guideline development  

jan dec  jan jan jan jan mar dec  
2000 2000 2001 2002 2003 2004 2005 2006 2006 2006 

A:   Questionnaire A
B:  Questionnaire B 
C:  Questionnaire C
O:  Other implementation strategies (see also table 2):

-  printed version guideline  
-  information stand at annual pediatric meeting
-  guideline in newsletter of the Dutch Association of Pediatrics and Dutch Journal of Pediatrics

 

Z:  -  Phonecall to target groups  
-  Medical records  

A 

B 
C 

O Z 

Figure 3 Chain of events on a time scale.
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state of evidence for the various strategies, strengths and weaknesses of implementation 

study designs in general and give recommendations for future guideline implementation. 

Evidence and marketing in fluid prescribing behaviour

Several surveys have shown that, despite publication of systematic reviews (1,2,7), this 

evidence has not changed clinical practice and most physicians still use colloid products.

(24,25) One survey among paediatric anaesthesiologists showed that albumin continues 

to be the most frequently used volume expander in neonates, whereas alternative colloids 

are used in older children.(25) This is quite surprising since paediatric clinical research with 

hetastarch and gelatins is almost nonexistent. Several authors have shown that physicians 

may change their prescribing practice as a result of contact with drug retailers, irrespective 

of scientific evidence.(8,19,22) Marketing strategies by the industry involves regular visits of 

stakeholders and identifying barriers. We copied this approach in our implementation study. 

Guideline development and implementation

A guideline should be developed according to evidence-based principles which facilitates the 

acceptance and effective use in the target group.(6) The following guideline characteristics 

have been shown to contribute to their use in practice: inclusion of specific recommendations, 

sufficient supporting evidence, a clear structure, an attractive lay out and short summaries.

(16) Guideline endorsement by a physician’s own specialty organization is  associated with 

improved physician’s confidence in a guideline.(17,23) Surveys of paediatrician’s attitudes 

about guidelines report barriers to adherence such as lack of awareness, lack of agreement 

with specific recommendations, or lack of agreement with the concept of guidelines in 

general.(9)Identification of these barriers can foster opportunities to improve physician 

adherence to a guideline. Physician participation in guideline development has been shown 

to be useful in addressing barriers owing to lack of agreement.(18). Recent graduates are 

more likely to find guidelines helpful and reported change of behaviour more often than 

in seasoned practitioners.(9)Our guideline was developed using evidence-based guideline 

development principles.(4, 20) All stakeholders were involved in the entire process of 

guideline development and implementation. 

Fluid prescribing behaviour after guideline development

After guideline development and before active implementation, all neonatologists used 

normal saline and 88% of paediatric intensivists. Albumin use had declined to zero. Our 

survey before active guideline implementation showed that most of the paediatric specialist’s 

management behaviour was already in keeping with the guideline’s recommendations. 

We presume that stakeholders ( i.e. key clinician leaders in the field of hypovolemia) who 

were involved in the developmental process were disseminating the recommendations in 

their region as 95% of the guideline development committee members reportedly had 

implemented the guideline in their own departments (see Results, section 4)

Implementation of an evidence-based guideline on fluid resuscitation: lessons learnt for future guidelines.

243

proefschrift Tabbers.indb   243 16-12-2010   16:34:50



chapter 9

Implementation strategies and Study design

Several systematic reviews have showed that there is no ‘magic bullet’ for implementation 

success.(3,12, 21)Interventions that consistently have shown effectiveness include interactive 

educational meetings, educational outreach visits, reminders, and multifaceted interventions. 

Interventions with variable effectiveness include audit and feedback, use of local opinion 

leaders, local consensus processes, and patient-mediated interventions. Interventions with 

little or no effect are didactic educational meetings and educational materials.(3,11,12)  

  

There is a strong call for multiple arm cluster randomised controlled trials to investigate 

the (cost-) effectiveness of various different implementation strategies.(10,13) An important 

advantage of this design is the high internal validity, meaning that a causal relation 

between implementation strategies and observed change in practice can be demonstrated. 

Disadvantages are the fact that they are expensive, time consuming, and, generally, will have 

low external validity and applicability outside the context of the guideline at hand. First of all, 

the success of implementation has been shown to be very much dependent on the guideline 

development process. Second, the effect of different implementation strategies like outreach 

visits will all highly depend on the commitment and skills of the persons executing these 

strategies. Their effectiveness and importance cannot be overstated, but, unfortunately, 

cannot be quantitated as typical aspects of an intervention. All these issues will be guideline 

specific and we therefore believe that the results of randomised implementation trials will 

have a limited applicability to future guidelines in other specialties and other countries. An 

alternative design is ‘’interrupted time series’’. This design is useful to detect whether the 

intervention (i.e. implementation strategy) has had an effect that is greater than what would 

be expected by the underlying secular trend. Data are collected at multiple time points 

before and after the intervention. A disadvantage of this design is the fact that it is necessary 

to collect sufficient data points, which is time- and resource-consuming, and the fact that 

analysis of data and its interpretation is usually complicated(10)

We decided it would be most efficient to continuously develop and adjust implementation 

strategies according to identified barriers in this particular case. 

Evaluation of implementation success by indicators

No patient oriented outcomes could be used, because evidence showed no difference 

between treatments. In our case, the percentage change in amount of volume expanders 

used was the main indicator. According to the questionnaires, active implementation was 

successful as well. As self-reported measures potentially reveal an idealized version of actual 

behaviour, we developed two more objective indicators: pharmaceutical data and medical 

records.

Pharmaceutical data appeared to be invalid (see Results). Data from medical records showed 

that 92% of hypovolemic children actually received normal saline. This was after active 
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implementation of the guideline and in keeping with the answers given in the questionnaire. 

We therefore believe we can rely on the answers obtained from the questionnaires. 

Limitations

Our study has several limitations. A disadvantage of our uncontrolled design is the fact that 

a causal relationship between implementation strategies and observed prescribing changes 

cannot be considered proven and therefore the results should be interpreted with caution. 

Changes in prescribing behaviour could also be a result of the publication of Cochrane 

reviews and the SAFE trial. In our survey all participants were asked to motivate their decision 

on first choice plasma volume expanders in different types of hypovolemic shock. Yet, none 

of them mentioned the SAFE-trial. Therefore, guideline development and implementation 

were important factors in the change of fluid prescribing behaviour. Another possible 

limitation is the fact that we evaluated post-active implementation success in a limited group 

of specialists. Because most of physician’s prescribing behaviour was already in keeping with 

the guideline, it was not cost-effective to extensively evaluate fluid prescribing behaviour in 

all specialists after active implementation. Yet, we obtained data from medical records that 

showed that indeed 92% of children in university hospitals received normal saline.

A clear limitation may be the use of a self-report measure (questionnaires) in this study. 

We tried to minimize this bias assuring physicians anonymity. Furthermore, data collection 

differed between academic centers and general hospitals (personal interview vs. mail survey).  

Possible bias toward perceived acceptable responses in personal interviews is therefore 

possible. However, the results obtained from the medical records were in keeping with the 

results from the questionnaires. 

Finally, we demonstrate early successful implementation, which does not necessarily ensure 

longer-term effectiveness.(5) Therefore, monitoring by indicators at regular intervals remains 

necessary. 

Conclusions

Stakeholders are of great importance in the process of guideline formulation and 

implementation. Furthermore, we believe that specifically targeting implementation 

strategies to identified barriers has played an important role in our observed change in 

practice. As these barriers will always be guideline specific, every implementation project 

should be tailor made. 
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Summary 

Evidence-based guidelines play an important role in improving quality of care since guidelines 

can facilitate translation of new research findings into clinical practice. They are therefore 

seen as powerful tools to achieve effective care, reduce variability in daily practice, and may 

reduce costs.1 Although functional constipation is one of the most prevalent, frustrating 

and long-lasting paediatric functional gastrointestinal disorders, diagnostics and treatment 

of functional constipation are rather experience-based than evidence-based. An explanation 

could be that constipation is often seen as a minor problem which will either spontaneously 

resolve or respond to advice on diet. This attitude ignores the impact on wellbeing of the 

child and family life. In children, constipation and faecal incontinence can lead to social 

withdrawal, low self-esteem and even depression. Furthermore, lack of understanding 

about the condition, delayed diagnosis, and suboptimal treatment and support contribute 

to ongoing symptoms and multiple medical consultations. Therefore, to improve quality 

of care of children suffering from constipation, an evidence-based guideline is required. 

The aim of this thesis is to give a systematic overview of both diagnostic and therapeutic 

treatment options in paediatric constipation including the relatively new treatment option 

with “probiotics”. All reviews are developed during the 1.5 year lasting process of the Dutch 

guideline development of the guideline “Constipation in children from 0-18 years”. 2

Unfortunately, it is well known that many guidelines are not used in daily practice unless they 

are actively implemented. Therefore, this thesis also focuses on the methodology used for 

implementation of a national evidence-based guideline and the success factors according to 

specific indicators. General recommendations for future guideline implementation projects 

are given.

The pathophysiology underlying functional constipation is not well understood. In order to 

elucidate possible underlying pathophysiological mechanisms for functional constipation 

in childhood, we have evaluated in chapter 1 rectal suction biopsies in patients with 

functional constipation, with Hirschsprung’s disease (HD) and controls. This study showed 

a thicker rectal muscularis mucosae in children with functional constipation compared to 

children with HD and controls. No differences were found between characteristics of the 

muscularis mucosae of controls and children with HD. We did find a correlation between 

duration of functional constipation symptoms and thickness of the muscularis mucosae. This 

finding could suggest that the rectal muscularis mucosae hypertrophy could be secondary 

to constipation. As a result of long-lasting rectal faecal impaction, this muscle layer remains 

presumably contracted with consequential hypertrophy. In chapter 2 a systematic literature 

review has been carried out to evaluate the additional diagnostic value of an abdominal 

X-ray, colonic transit time (CTT) and abdominal ultrasonography in the diagnosis of functional 

constipation in children. It found sufficient evidence to recommend that an abdominal X-ray 
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is a redundant investigation in the diagnosis functional constipation in children. Furthermore, 

this systematic review found no evidence to recommend colonic transit time (CTT) 

measurement and abdominal ultrasonography in the diagnosis of functional constipation 

in children. In chapter 3, a systematic review has been performed investigating the effect 

of laxatives and dietary measures on functional constipation in children. Due to a lack of 

placebo-controlled trials we found insufficient evidence for an effect of any one laxative 

or dietary treatment of childhood constipation. Although, PEG achieved more treatment 

success compared to all other laxatives, the results on defecation frequency were conflicting. 

Based on the results of this review a recommendation could not be given to support one 

laxative over the other for childhood constipation. Chapter 4 described a systematic review 

concerning non-pharmacological treatments including fibre, fluid, physical movement, 

pre-and probiotics, behavioural therapy, multidisciplinary treatment and alternative medicines 

(including acupuncture, homeopathy, mind-body therapy, musculoskeletal manipulations like 

osteopathic and chiropractic manipulations and spiritual therapies like yoga) in childhood 

constipation. In this review we found some evidence that fibre may be more effective than 

placebo in improving both the frequency and the consistency of stools and in abdominal 

pain reduction. Compared to normal fluid intake, no evidence was found that water intake 

increase or hyperosmolar fluid is more effective in increasing stool frequency or in decreasing 

difficulty in passing stools. Furthermore no evidence was found to recommend the use of 

pre-or probiotics in childhood constipation. Behavioural therapy with laxatives is not more 

effective than conventional treatment in the treatment of childhood constipation. We 

found no randomised studies concerning physical movement, multidisciplinary treatment 

and alternative medicines. This study clearly shows that there is a lack of well-designed 

controlled trials of high quality concerning non-pharmacological  treatments including 

alternative treatments in children with functional constipation. In Chapter 5, we evaluated 

the effectiveness of behavioural treatments (such as biofeedback), anorectal manometry, 

surgical disimpaction and effectiveness and safety of anal dilatation. It found that behavioural 

treatments, such as biofeedback, diaries, toilet training or anorectal manometry, or anal 

dilatation, have no benefit in the treatment of these children, but the evidence is limited. 

We found no evidence assessing the effectiveness of surgical disimpaction in the treatment 

of faecal impaction. In chapter 6 we have performed a systematic review concerning the 

effect of placebo in children with functional gastrointestinal disease including irritable bowel 

syndrome (IBS) and functional constipation. It showed that in children with IBS, Lactobacillus 

GG was more effective than placebo with respect to reduction in pain frequency and 

decrease in perceived abdominal distension. Compared to placebo, peppermint oil seemed 

to be more effective in improving symptoms related to IBS. Placebo and amitriptyline were 

equally effective in response to treatment (child’s assessment of pain relief and sense of 

improvement) in children with IBS. In a small randomised trial, however, amitriptyline was 

more effective compared to placebo in improvement of the overall quality of life score in 

children with IBS. In children with functional constipation, fibre may be more effective 
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than placebo in improving bowel movements, in improvement stool consistency and in 

the reduction of abdominal pain. Macrogol was more effective than placebo in increasing 

number of defecations, reduction of hard stools and in reduction of pain and straining during 

defecation. Based on this review, we concluded that there is a lack of placebo-controlled trials 

of high quality in children with IBS and functional constipation. More well-designed, large 

randomised controlled trials are necessary to determine and understand the role of placebo 

in children with these functional gastrointestinal disorders. In chapter 7, we have reported 

the results of a randomised, double-blind, controlled multicentre trial concerning the effect 

of the probiotic strain Bifidobacterium lactis strain DN-173 010 in constipated children. It 

demonstrated that in children with functional constipation with a defecation frequency of 

<3 times/week and one or more of the other ROME III criteria, the fermented dairy product 

containing Bifidobacterium lactis strain DN-173 010 did increase stool frequency, but this 

increase was comparable with the one seen in the control group. Across all other clinical 

outcomes, the differences between both groups were small and not statistically significant 

with the exception of “flatulence” in favour of probiotics. These clinical outcomes were 

rate of success ( ≥ 3 more bowel movements per week and < than 1 faecal incontinence 

episode in 2 weeks over the last 2 weeks of product consumption), rate of responders 

(with a responder defined as a subject reporting a stool frequency ≥ 3 episodes during the 

last week of product consumption), and over 3 weeks were calculated: stool frequency, 

stool consistency, frequency of episodes of faecal incontinence , frequency of pain during 

defecation, frequency of digestive symptoms (abdominal pain and flatulence), and frequency 

of intake of bisacodyl. 

This study shows insufficient evidence to recommend fermented dairy products containing 

Bifidobacterium lactis strain DN-173 010 in children with constipation  There were no serious 

adverse events related to probiotics. Chapter 8 described an uncontrolled pilot study in 

which the probiotic strain Bifidobacterium breve was investigated in constipated children 

with a defecation frequency of <3 times/week and one or more of the other ROME III criteria. 

It showed that Bifidobacterium breve was safe and effective in increasing stool frequency 

in children with functional constipation. Furthermore, it has a positive effect with respect 

to stool consistency, decreasing the frequency of episodes of faecal incontinence and in 

diminishing abdominal pain. A large randomised placebo-controlled trial is now necessary 

to confirm these encouraging results. Chapter 9 described the national implementation of 

an evidence-based paediatric guideline on first-choice fluid for resuscitation in hypovolemia. 

We have learnt from this process, that stakeholders involved in the developmental process 

are of great importance in disseminating recommendations before active implementation. 

Therefore, to successfully implement guidelines and reduce costs of active implementation, 

any guideline development should consider implementation right from the beginning. 

Implementation strategies should target identified barriers and will therefore always be 

guideline specific.
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Future perspectives

An evidence-based guideline can facilitate translation of new research findings into clinical 

practice and is therefore a powerful tool to achieve effective care, reduce variability in daily 

practice, and to reduce costs. A balanced central working group and guideline group with 

both clinical and methodological expertise is necessary to promote broad consensus and 

prevent bias from conflicts of interests. Formation of such a multidisciplinary guideline 

development committee should consist of all stakeholders’ representatives and should also 

include representatives of patient groups. During 2008 and 2009, we have developed a 

Dutch guideline for paediatric constipation. Guideline development should always start with 

assessing the quality of existing international guidelines by using the AGREE ( Appraisal of 

Guidelines for Research and Evaluation) instrument.3 The AGREE instrument consists of six 

domains: 1) Scope and purpose, 2) Stakeholder involvement, 3) Rigor of development, 4) 

Clarity of presentation, 5) Applicability and 6) Editorial independence. Since the two existing 

guidelines on childhood constipation did not address sufficiently the issues covered by the 

AGREE instrument, we went on to develop a new guideline for childhood constipation. 

Guideline development is costly, time-consuming and the scientific writing often difficult. 

In practice, many guideline development committee members are not trained in developing 

a guideline and do not have any experience in appraising the available literature for 

quality and applicability. Besides the lack of skills, guideline members do have their own 

job and have to combine their daily work with developing a guideline. For these reasons 

and experiences in the past with other guidelines, we have incorporated a novel strategy. 

Our central working group consisted of four persons; two paediatric gastroenterologists, a 

general paediatrician-epidemiologist and a general practitioner-epidemiologist. They were 

responsible for all literature searches, for evaluating and categorizing all scientific strength of 

the published research and writing the guideline. Furthermore, they were responsible for the 

communication with the other guideline members during the whole process. All guideline 

members actively participated in formulating questions during preparation of the guideline, 

during formulating recommendations and developing indicators. This new strategy resulted 

in a guideline of good quality which was completed within the expected time-frame. 

We have learned from our implementation study that stakeholders involved in the 

developmental process are of great importance in disseminating recommendations already 

before active implementation as well. Therefore, all guideline group members should be 

made responsible for dissemination and active implementation of the guideline on their 

departments and in regional hospitals. To successfully implement guidelines and reduce costs 

of active implementation, any guideline development should consider implementation right 

from the beginning. Consequently, while receiving a grant for developing a guideline, a grant 

for active implementation should also be included. 

Summary & Future perspectives

255

proefschrift Tabbers.indb   255 16-12-2010   16:34:51



During the development of the Dutch paediatric constipation guideline, the National Institute 

for Health and Clinical Excellence (NICE) developed an English paediatric constipation 

guideline.4 Their guideline however, used other research questions as well. Although 

guideline recommendations are evidence-based, these recommendations are also based on 

other considerations which are local (for example the organization of the health care system) 

and different among cultures. Consequently the same scientific evidence might formulate 

different recommendations for local practice. However, for some parts of the development 

of the guideline, such as literature reviews, collaboration between the developers of the 

different countries could lead to saving time and reduction in costs. Therefore, it is of major 

importance to become as a national paediatric organization, a member of the International 

Guidelines Network (www.g-i-n.net) to improve quality of care by promoting systematic 

development of guidelines and their application into practice, by supporting international 

collaboration in guideline development.5 

 

Based on the findings described in the systematic reviews of this thesis, recommendations 

will be given to perform studies investigating epidemiology, symptomatology, new diagnostic 

and therapeutic strategies and long-term follow-up in childhood constipation. It is of great 

importance that researchers use the same methods according to standardized protocols 

as suggested by international experts in the field of both adult and paediatric functional 

gastrointestinal diseases. In this way, the quality of care will be improved by an earlier and 

better recognition of constipation and by improved diagnostic and therapeutic strategies. To 

achieve this goal, homogeneous patient populations and outcome measures should be used, 

including the standard definition for functional constipation as described in the Rome III 

criteria. Well designed larger studies are needed with greater methodological rigor not only 

performed in tertiary centres but more importantly executed in primary and secondary care. 

Studies involving this chronic condition, should also consider long-term outcomes. 

A high placebo response between 25-80% has been described in recent efficacy studies 

in both children and adults with functional gastrointestinal disorders.6 Despite these high 

placebo response rates, there is a paucity of large patient sample, placebo-controlled studies 

reporting the efficacy of nutritional or laxative regimens in the treatment of paediatric 

patients with constipation or IBS. The lack of these studies is because many parents are 

unwilling to consent their children being involved in placebo-controlled trials. The key reason 

why parents refuse participation in such trial is the possibility of receiving placebo instead 

of the active drug. Other reasons might be the duration of the study and its associated 

pretreatment period in the face of a strong desire for immediate symptom relief. The 

association of placebo effects with RCTs̀ , however, has caused confusion because the 

response in the placebo group is not necessarily a genuine psychosocial response to the 

simulation of treatment. In fact, the reported response to placebo in RCTs might reflect the 

natural course of disease, fluctuations in symptoms, regression to the mean, response bias 
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with respect to patient reporting of subjective symptoms, or other concurrent treatments. 

Future placebo controlled studies in children with functional gastrointestinal disorders should 

include a third arm receiving no treatment or being on a waiting-list to control for natural 

history and regression to the mean, making it difficult to discern a genuine placebo effect.

To evaluate the efficacy and safety of new compounds in patients with functional 

gastrointestinal disorders, every clinical trial should be performed according to the principles 

of good clinical practice to ensure that results are relevant for daily clinical practice. Patient 

inclusion must be based on strict criteria as set by the Rome III committee to guarantee a 

homogenous patient population. This allows comparability of patients among centres and to 

make comparisons with other populations. Confounders such as comorbidity that could affect 

the response to therapy should also be assessed. The use of the maximum blinding possible 

will ensure the validity of the primary outcome measure and is therefore recommended. 

Furthermore, the method of randomisation should be clear. As discussed previously, a 

placebo control group is essential. The parallel-group design is the optimal one for evaluation 

of efficacy for most treatments. Treatment duration should be 4-12 weeks because it reflects 

the periodicity of symptoms and expected treatment mechanism. In case of chronic drug 

use, trials with a minimum of 6 months should be performed to assess long-term efficacy 

and safety. One or two primary outcome measures should be defined in advance with 

at least the defecation frequency included. Patients should be classified as responder or 

non-responder based on clinically meaningful change in symptoms. Furthermore, patient-

reported outcome assessment should be included which should be validated before their use. 

For this assessment, patients should be instructed clearly about the use of a diary. All adverse 

events, both expected and unexpected, should be reported. Secondary outcomes should 

be selected based on the study question and should be explained by describing them in the 

analysis plan before start of the trial. QOL assessments are also very important secondary 

outcomes. Including both a baseline generic and a pre post disease-specific QOL-instrument 

is therefore necessary. Furthermore, including cost-effectiveness analysis is preferable. While 

reporting a trial, researchers should adhere to the CONSORT statement (www.consort-

statement.org). 

Recent well-designed large placebo-controlled studies in adults with either constipation or 

IBS-C have shown promising results of new compounds such as lubiprostone, prucalopride 

and linoclatide. Therefore, international collaboration is necessary to confirm the efficacy of 

these compounds in children of different ages with constipation. These multicentre studies 

are necessary in order to include large amounts of patients in a shorter time. Both the U.S. 

Food and Drug Administration (FDA) and the European Medicines Agency (EMEA) reviewed 

and updated the legislation on how medicines for children were regulated. These instances 

aim to stimulate the development of new medicines for children, ensure that medicines used 
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to treat children are subject to high-quality research and ensure that medicines used to treat 

children are appropriately authorized for use in children of all ages. 

Probiotics, as an adjunct to enteral nutrition, have raised high expectations and are currently 

gaining worldwide popularity for their presumed health-promoting effects. In constipation, 

a dysbiosis in the gut microbiota has been suggested as possible mechanism to develop 

constipation, which might improve after the ingestion of probiotics. Interestingly, there is 

a lack of knowledge about the composition of the normal gut flora of healthy children. 

Therefore, future studies should focus on the normal gut microbiota in healthy children and 

compare these data with the bacterial composition of the gut in children with functional 

gastrointestinal disorders such as irritable bowel syndrome and constipation. Subsequently, 

well designed large placebo-controlled trials should be performed in order to determine 

which probiotic strain will be of interest to investigate in a randomised controlled trial in 

children with functional gastrointestinal disorders.  

In conclusion, based on the data described in this thesis, there is a lack of well-designed 

studies evaluating the role and place of diagnostic procedures in the work-up of childhood 

constipation. Moreover, well-designed studies, containing large patient samples including 

children of different age groups, evaluating the effect and short- and long-term side effects 

of food products and laxatives are not available in the current literature. In order to perform 

such trials, national and international collaboration is warranted. This will lead to better 

information to parents and improve the quality of care of these children.  
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Samenvatting

Richtlijnen zijn landelijk geldende, vakinhoudelijke aanbevelingen voor optimale zorg voor 

de patiënt en spelen dus een belangrijke rol bij het verbeteren van de kwaliteit van zorg. 

Ze bieden artsen en andere zorgverleners ondersteuning bij de klinische besluitvorming. 

De aanbevelingen in de richtlijnen zijn zoveel mogelijk wetenschappelijk onderbouwd. Een 

richtlijn is daarom een belangrijk instrument om nieuwe onderzoeksdata in de klinische 

praktijk te implementeren. Het is gebleken dat richtlijnen in staat zijn om zorg effectiever 

te maken, de verschillen in zorg tussen behandelaren te beperken en om tevens kosten 

te besparen.1 Hoewel obstipatie één van de meest voorkomende, chronische functionele 

gastro-intestinale aandoening is bij kinderen, zijn de diagnostische mogelijkheden en de 

behandeling meer gebaseerd op ervaringen van dokters dan op basis van wetenschappelijk 

bewijs. De reden hiervoor kan zijn dat obstipatie vaak gezien wordt als een klein probleem 

dat vanzelf of na het geven van dieetadviezen wel weer over zal gaan. Bij kinderen echter 

kan obstipatie en fecale incontinentie leiden tot sociaal teruggetrokken gedrag, een laag 

gevoel van eigenwaarde en zelfs tot depressies. Verder leidt het gebrek aan kennis over 

deze aandoening, een laat gestelde diagnose en suboptimale behandeling, tot het maar 

persisteren van symptomen en ook tot vele bezoeken aan zorgverleners. Om de kwaliteit van 

zorg voor deze kinderen te verbeteren, is een evidence-based richtlijn nodig. Het doel van dit 

proefschrift is om systematische literatuuroverzichten te geven van zowel diagnostische als 

therapeutische behandelopties voor kinderen met obstipatie met daarbij tevens de relatief 

nieuwe behandeloptie “probiotica”. Alle overzichten zijn ontwikkeld tijdens het 1,5 jaar lang 

durende proces van de Nederlandse richtlijnontwikkeling “Obstipatie bij kinderen van 0-18 

jaar”. 2

Daarnaast is het bekend dat richtlijnen zonder actieve implementatie nauwelijks in de 

dagelijkse praktijk gebruikt worden. Daarom richt dit proefschrift zich ook op de gebruikte 

methoden om een evidence-based richtlijn landelijk in de kindergeneeskundige praktijk te 

implementeren en op de succesfactoren van deze implementatie gemeten door specifieke 

indicatoren. Met indicatoren kan je veranderingen in de zorg meten. Algemene aanbevelingen 

voor toekomstige implementatieprojecten van richtlijnen worden gegeven.

De onderliggende factoren die bij functionele obstipatie een rol kunnen spelen, zijn 

grotendeels nog onopgehelderd. Ophoudgedrag wordt beschouwd als de belangrijkste 

oorzakelijke factor voor het ontstaan van obstipatie bij kinderen. Langdurig ophoudgedrag 

leidt tot ophoping van ontlasting in de endeldarm, hetgeen kan resulteren in afwijkingen in 

het darmslijmvlies. De muscularis mucosae is een deel van het darmslijmvlies en bevat een 

dun laagje glad spierweefsel dat ligt tussen de mucosa (slijmvlies) en de submucosa 

(bindweefsellaag onder het slijmvlies). Om een mogelijk oorzakelijk mechanisme te 

onderzoeken, hebben we in hoofdstuk 1 de karakteristieken van de muscularis mucosae 
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van de endeldarm van kinderen met obstipatie, kinderen met de ziekte van Hirschsprung en 

gezonde kinderen beschreven. Deze studie toonde dat de muscularis mucosae in kinderen 

met obstipatie verdikt en meer opgetrokken was vergeleken met kinderen met de ziekte van 

Hirschsprung of gezonde kinderen (controle patiënten). Ook werd er een correlatie gevonden 

tussen de duur van de klachten en de dikte van deze spier. Dit suggereert dat de verdikking 

van de muscularis mucosae het gevolg is van obstipatie. Doordat er voortdurend ontlasting 

in de endeldarm zit, blijft deze spierlaag kennelijk gecontraheerd, resulterend in hypertrofie. 

In hoofdstuk 2 beschrijven we een systematisch literatuuroverzicht waarin de aanvullende 

diagnostische waarde wordt onderzocht van een buikoverzichtsfoto, een colon passagetijd 

(CPT, bepaald met behulp van markers en buikoverzichtsfoto) en een abdominale echo bij 

kinderen met functionele obstipatie. Er is voldoende bewijs om een buikoverzichtsfoto niet 

aan te bevelen als aanvullende test voor het stellen van de diagnose obstipatie. Dit 

systematische literatuuroverzicht vond geen bewijs om een CPT of een abdominale echo aan 

te bevelen voor het stellen van de diagnose obstipatie. In hoofdstuk 3 is een systematisch 

literatuuroverzicht uitgevoerd waarbij de effectiviteit en veiligheid van laxantia en 

dieetmaatregelen zijn onderzocht bij kinderen met functionele obstipatie. Door een gebrek 

aan placebogecontroleerde studies, vonden we onvoldoende bewijs voor enig effect van 

laxantia en dieetmaatregelen. Hoewel Polyethyleenglycol (PEG) een hoger 

behandelsuccespercentage bereikte vergeleken met andere laxantia, was er wat betreft de 

defecatie frequentie tegenstrijdig bewijs. Op basis van de resultaten van dit literatuuroverzicht, 

kon er geen aanbeveling worden gegeven voor een bepaald laxans in de behandeling van 

kinderen met obstipatie. In hoofdstuk 4 wordt een systematisch literatuuroverzicht 

beschreven waarin de effectiviteit en veiligheid in de behandeling van kinderen met obstipatie 

van niet-medicamenteuze behandelingen worden onderzocht bestaande uit vezels, vocht, 

beweging, pre-en probiotica, gedragstherapie, multidisciplinaire behandeling en alternatieve 

geneeswijzen (acupunctuur, homeopathie, mind-body therapie, manuele therapie (zoals 

osteopathie, chiropractie) en spirituele therapieën zoals yoga). Er werd enig bewijs gevonden 

dat vezels meer effectief zijn dan placebo wat betreft toename van de defecatie frequentie 

en verbetering van de consistentie van de ontlasting evenals bij afname van buikpijn. Ook 

kon niet worden aangetoond dat vergeleken met een normale vochtinname, een toename 

van waterinname of een hyperosmolaire vloeistof meer effectief is voor wat betreft de 

toename van de defecatie frequentie of een afname van moeite bij het defeceren. Er werd 

geen bewijs gevonden om het gebruik van pre-of probiotica aan te bevelen. Gedragstherapie 

met laxantia waren niet effectiever dan de standaard behandeling in de behandeling van 

kinderen met obstipatie. De zoekactie in dit literatuuroverzicht leverde geen gerandomiseerde 

studies op betreffende beweging, multidisciplinaire behandeling en alternatieve geneeswijzen. 

Deze studie toonde duidelijk aan dat er een tekort is aan gecontroleerde studies van goede 

kwaliteit betreffende niet-medicamenteuze behandeling waaronder alternatieve 

geneeswijzen bij kinderen met functionele obstipatie. In hoofdstuk 5 onderzoeken we in 

een systematisch literatuuroverzicht de effectiviteit van gedragstherapie (zoals biofeedback), 
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anorectale manometrie, chirurgische disimpactie en de effectiviteit en veiligheid van anale 

dilatatie. Dit overzicht toonde aan dat gedragstherapieën (zoals biofeedback, 

defecatiedagboeken, toilettraining en anorectale manometrie), en tevens anale dilatatie, niet 

effectief zijn in de behandeling van kinderen met obstipatie. Dit bewijs was wel beperkt. Dit 

literatuuroverzicht vond geen studies die de effectiviteit onderzochten van chirurgische 

disimpactie in de behandeling van fecale impactie. In hoofdstuk 6 beschrijven we een 

systematisch literatuuroverzicht dat de effectiviteit onderzocht van placebotherapie bij 

kinderen met functionele gastro-intestinale ziekten, namelijk het prikkelbare darm syndroom 

(PDS) en functionele obstipatie. Het toonde aan dat bij kinderen met PDS, Lactobacillus GG 

effectiever was dan placebo voor de afname van de pijnfrequentie en ook in afname van een 

opgezette buik. Pepermuntolie was effectiever dan placebo in het verlichten van de 

PDS-symptomen. Placebo en amitriptyline waren even effectief voor de respons op de 

behandeling (subjectief oordeel door de kinderen of er een afname van pijn was en een 

gevoel van verbetering) in kinderen met PDS. In een kleine gerandomiseerde studie bij 

kinderen met PDS was amitriptyline effectiever dan placebo wat betreft de score “verbetering 

van kwaliteit van leven”. Bij kinderen met functionele obstipatie, zouden vezels meer effectief 

kunnen zijn dan placebo wat betreft de toename van de defecatie frequentie, verbetering 

van de consistentie en in het afnemen van buikpijn. Macrogol was effectiever dan placebo 

wat betreft toename van het aantal defecaties, afname van harde defecaties en wat betreft 

afname van pijn en persen tijdens de defecatie. Op basis van dit literatuuroverzicht 

concludeerden we dat er een gebrek is aan placebogecontroleerde studies van goede 

kwaliteit bij kinderen met PDS en functionele obstipatie. Meer goed opgezette 

gerandomiseerde studies zijn nodig om de rol van placebo te bepalen en te begrijpen bij 

deze kinderen. In hoofdstuk 7, bespreken we de resultaten van een gerandomiseerde 

dubbelblinde multicenter studie die het effect onderzocht van de probiotische stam 

Bifidobacterium lactis  DN-173 010 in geobstipeerde kinderen. Deze studie toonde aan dat 

bij geobstipeerde kinderen met een defecatie frequentie van minder dan 3x per week en die 

tevens voldeden aan minimaal één ander ROME III criterium, het gefermenteerde 

zuivelproduct met Bifidobacterium lactis DN-173 010, de defecatie frequentie deed 

toenemen. Deze toename was echter vergelijkbaar met de toename in de controle groep. 

Wat betreft alle andere uitkomstmaten, waren de verschillen tussen beide groepen klein en 

statistisch niet significant verschillend behalve “flatulentie”, en wel ten gunste van de 

probiotica. Deze uitkomstmaten waren: het succespercentage ( ≥ 3 defecaties per week en < 

1 fecale incontinentie episode per 2 weken gedurende de laatste 2 weken van de 

productinname), het responspercentage (responder is gedefinieerd als een kind met ≥ 3 

defecaties per week gedurende de laatste week van productinname), en over een periode 

van 3 weken bepaalde uitkomstmaten: defecatie frequentie, consistentie, aantal episoden 

van fecale incontinentie, frequentie van pijn tijdens defecatie, frequentie van digestieve 

symptomen (buikpijn en flatulentie), en frequentie van inname van bisacodyl. Deze studie 

toonde dat er onvoldoende bewijs is om het gefermenteerde zuivelproduct met 
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Bifidobacterium lactis DN-173 010, aan te bevelen aan kinderen met obstipatie. Er traden 

geen ernstige bijwerkingen op gerelateerd aan de probiotica. Hoofdstuk 8 beschrijft een 

ongecontroleerde pilotstudie waarin de probiotische stam Bifidobacterium breve werd 

onderzocht in de behandeling van geobstipeerde kinderen met een defecatie frequentie van 

< 3 keer per week en die tevens voldeden aan minimaal één van de andere ROME III criteria. 

Deze studie toonde aan dat Bifidobacterium breve veilig is en effectief voor wat betreft de 

toename van de defecatie frequentie. Daarnaast had het een gunstig effect op de consistentie, 

vermindering van episoden van fecale incontinentie en op de reductie van buikpijn. Een grote 

gerandomiseerde placebogecontroleerde studie is nu nodig om deze positieve resultaten te 

bevestigen. Hoofdstuk 9 beschrijft de nationale implementatie van de evidence-based 

richtlijn volumesuppletie bij kinderen met hypovolemie. Op grond van deze studie 

constateerden we dat de doelgroep betrokken bij het ontwikkelingsproces van de richtlijn 

(zogenaamde ‘stakeholders’) ook van groot belang is voor het verspreiden van de 

aanbevelingen zelfs nog voor de actieve implementatie. Daarnaast dient bij het opstellen van 

iedere richtlijn al in de ontwikkelingsfase aandacht besteed te worden aan de implementatie. 

Belemmerende en bevorderende factoren moeten geïdentificeerd worden. Op basis daarvan 

dienen vervolgens de implementatiestrategieën ontwikkeld te worden. Deze strategieën 

zullen daarom vaak specifiek zijn voor een bepaalde richtlijn.
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Toekomstperspectieven

Een richtlijn is een belangrijk instrument om de meest recente onderzoeksdata in de klinische 

praktijk te implementeren. Het gebruik van richtlijnen kan leiden tot effectieve zorg, de 

verschillen in zorg tussen behandelaren te beperken en tevens kosten te besparen.1 In de 

kernwerkgroep en werkgroep moeten zowel clinici als methodologen plaatsnemen om brede 

consensus te bereiken en te voorkomen dat belangenconflicten een rol spelen. Voor het 

draagvlak en de uiteindelijke navolging van de richtlijn is het van belang dat de multidisciplinaire 

werkgroep een evenwichtige afspiegeling is van de bij het onderwerp betrokken disciplines 

en instanties waaronder ook patiëntenvertegenwoordigers. In 2008 en 2009 hebben we een 

Nederlandse richtlijn ontwikkeld over obstipatie bij kinderen. Richtlijnontwikkeling dient te 

starten met het zoeken en beoordelen van de kwaliteit van reeds bestaande internationale 

richtlijnen met behulp van het AGREE (Appraisal of Guidelines for Research and Evaluation) 

instrument.3 Dit AGREE instrument bestaat uit 23 items verdeeld over zes domeinen: 1) 

Onderwerp en doel, 2) Betrokkenheid van belanghebbenden, 3) Methodologie, 4) Helderheid 

en presentatie, 5) Toepassing en 6) Onafhankelijkheid van de opstellers. Er bestonden twee 

internationale richtlijnen over obsipatie. Aangezien beide richtlijnen onvoldoende aan de 

items volgens het AGREE instrument voldeden, zijn we een nieuwe richtlijn over obstipatie 

bij kinderen gaan ontwikkelen. Richtlijnontwikkeling is duur, tijdrovend en het opschrijven 

van het wetenschappelijke bewijs is vaak lastig. In de praktijk blijkt dat veel werkgroepleden 

niet opgeleid zijn om een richtlijn te ontwikkelen en hebben zij vaak ook geen ervaring 

met het beoordelen van de wetenschappelijke artikelen op kwaliteit en toepasbaarheid. 

Daarnaast moeten ze de richtlijnontwikkeling naast hun eigen baan doen, zonder extra tijd 

te krijgen. Op basis van deze overwegingen en ervaringen met eerdere richtlijnen, hebben 

we gekozen voor een nieuwe strategie. Onze kernwerkgroep bestond uit 4 personen; twee 

kinderartsen MDL, een kinderarts-epidemioloog en een huisarts-epidemioloog. Deze groep 

was verantwoordelijk voor het zoeken, selecteren en beoordelen van de literatuur. Daarnaast 

schreef deze groep de conceptrichtlijntekst. Ook waren ze verantwoordelijk voor heldere en 

transparante communicatie met de overige werkgroepleden. Alle werkgroepleden namen 

actief deel aan het formuleren van uitgangsvragen tijdens de voorbereiding van de richtlijn, 

aan het formuleren van aanbevelingen en tot slot aan het ontwikkelen van indicatoren. Deze 

nieuwe strategie heeft ertoe geleid dat de richtlijn van goede kwaliteit is en ontwikkeld 

binnen de afgesproken tijd van 1,5 jaar. 

Van onze implementatiestudie hebben we geleerd dat werkgroepleden een belangrijke rol 

spelen voor het verspreiden van de richtlijn nog voordat de richtlijn actief geïmplementeerd 

is. Daarom is het advies dat de werkgroepleden altijd verantwoordelijk gemaakt moeten 

worden bij de verspreiding en actieve implementatie van de richtlijn op hun afdelingen en in 

de regionale ziekenhuizen. Om richtlijnen succesvol te implementeren en kosten van actieve 

implementatie te besparen, zou elke richtlijnontwikkeling meteen moeten starten met de 
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ontwikkeling van implementatiestrategieën. Dientengevolge zouden richtlijnontwikkelaars 

ook meteen subsidie moeten indienen en ontvangen voor actieve implementatie van de 

richtlijn.

Zonder het van elkaar te weten, ontwikkelde het National Institute for Health and Clinical 

Excellence (NICE) tegelijkertijd met onze Nederlandse richtlijn, een Engelse richtlijn over 

obstipatie bij kinderen.4 Deze Engelse richtlijn bevatte andere uitgangsvragen. Daarnaast is 

bekend dat aanbevelingen in een richtlijn evidence-based zijn, maar dat ze ook geformuleerd 

worden op basis van overige overwegingen. Deze overige overwegingen hebben vaak een 

lokaal karakter (bijvoorbeeld de wijze waarop het gezondheidssysteem is georganiseerd). 

Dit heeft tot gevolg dat ondanks hetzelfde wetenschappelijk bewijs, de aanbevelingen 

toch verschillend kunnen zijn voor verschillende lokale situaties. Echter, voor sommige 

delen van de richtlijnontwikkeling, zoals de zoekacties naar de literatuur, zou internationale 

samenwerking tussen de richtlijnontwikkelaars uit verschillende landen, kunnen leiden tot 

het besparen van kosten en tijd. Daarom is het van belang dat de Nederlandse Vereniging 

voor Kindergeneeskunde lid wordt van het International Guidelines Network (www.g-i-n.

net). Door internationale samenwerking in de ontwikkeling van richtlijnen, zal ook de 

kwaliteit van zorg verbeterd worden.5 

 

Aan de hand van de resultaten uit de systematische literatuuroverzichten van dit proefschrift, 

worden er aanbevelingen gedaan voor de opzet van nieuwe studies bij geobstipeerde kinderen 

betreffende epidemiologie, symptomatologie, nieuwe diagnostische and therapeutische 

behandelopties en de lange termijn follow-up. Het is belangrijk dat onderzoekers dezelfde 

studie-opzet gebruiken volgens protocollen ontwikkeld door internationale experts op 

het gebied van functionele gastro-intestinale ziekten. Hierdoor zal de kwaliteit van zorg 

verbeteren door een eerdere en betere herkenning van obstipatie en door verbeterde 

diagnostische en therapeutische strategieën. Om dit doel te bereiken moet men homogene 

patiëntenpopulaties en uitkomstmaten gebruiken waarbij ook de definitie van functionele 

obstipatie volgens de Rome III criteria gebruikt dient te worden. Valide grote studies zijn niet 

alleen nodig in de tertiaire centra maar juist ook in de eerste –en tweedelijnszorg. Studies 

dienen ook lange termijn uitkomsten te onderzoeken.

Een hoge placeborespons tussen 25-80% werd gevonden in recente effectiviteitstudies bij 

kinderen en volwassenen met functionele gastro-intestinale aandoeningen.6 Ondanks dit 

hoge respons percentage, zijn er zeer weinig grote placebogecontroleerde studies die de 

effectiviteit onderzoeken van dieetmaatregelen of laxantia in de behandeling van kinderen 

met obstipatie of PDS. Het tekort aan deze studies komt mede doordat ouders vaak hun 

kinderen niet willen laten participeren in placebogecontroleerde studies. Ouders zien hiervan 

af omdat ze niet willen dat hun kind mogelijk placebo krijgt in plaats van het te onderzoeken 

medicament. Andere oorzaken kunnen de duur van de studie zijn en het feit dat bij deelname 
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aan een studie er vaak nog niet meteen een actieve behandeling plaatsvindt (pretreatment 

phase) terwijl men graag meteen een behandeling wil voor de klachten. De beschreven 

placebo-effecten in de studies zorgen wel voor onduidelijkheid bij de interpretatie daarvan. 

Het hoeft namelijk niet een psychosociale respons op de nagebootste behandeling te zijn. 

Het kan ook het natuurlijk beloop van een ziekte weergeven, fluctuaties van de symptomen, 

regressie naar het gemiddelde (dat wil zeggen dat de symptomen bij de eerste presentatie 

het ernstigst waren), vertekening van de respons door de patiënt (door het geven van 

subjectieve symptomen in plaats van duidelijk valide uitkomstmaten) of door co-medicatie. 

Toekomstige placebogecontroleerde studies in kinderen met functionele gastro-intestinale 

aandoeningen zouden daarom een derde groep moeten includeren die geen behandeling 

krijgt of op de wachtlijst staat om het effect van placebo beter te kunnen interpreteren.

Elke klinische studie die de effectiviteit en veiligheid van nieuwe medicijnen bij kinderen met 

functionele gastro-intestinale aandoeningen onderzoekt, moet uitgevoerd worden volgens 

de regels van “good clinical practice”. Hierdoor is er de garantie dat de resultaten van belang 

zijn voor de dagelijkse praktijk. Inclusie van patiënten moet gedaan worden op basis van 

strenge criteria zoals vastgesteld door het Rome III panel. Hierdoor worden homogene 

patiëntenpopulaties verkregen waardoor er gemakkelijker vergeleken kan worden tussen 

diverse centra en met andere populaties. Factoren zoals comorbiditeit die de respons op 

een bepaalde therapie kunnen verstoren, dienen vastgesteld te worden. De maximaal 

mogelijke blindering moet gebruikt worden om de validiteit van de primaire uitkomstmaat 

te garanderen. Verder moet de randomisatiemethode duidelijk zijn. De eerder genoemde 

placebo controle groep is van essentieel belang. De studieopzet met een parallelgroep is 

optimaal om de effectiviteit van de meeste behandelingen te onderzoeken. Een behandelduur 

tussen 4 en 12 weken zou voldoende moeten zijn om de periodiciteit van de symptomen 

mee te nemen en het verwachte behandeleffect te bepalen. Indien het gaat om chronisch 

medicijngebruik dienen trials minimaal 6 maanden te duren om de lange termijn werking 

en de veiligheid te onderzoeken. Eén of twee uitkomstmaten moeten vooraf gedefinieërd 

worden met in elk geval de defecatie frequentie. Kinderen moeten geclassificeerd worden als 

responder of non-responder op basis van toe-of afname van belangrijke symptomen. Verder 

moet er ook een gevalideerde uitkomstmaat zijn op basis van zelfrapportage van patiënten. 

Hiervoor dienen patiënten goed geïnstrueerd te worden over het gebruik van een dagboek. 

Alle verwachte en onverwachte bijwerkingen moeten gerapporteerd worden. Secundaire 

uitkomstmaten moeten geformuleerd worden aan de hand van de onderzoeksvraag en 

dienen uitgelegd te worden in het analyseplan voor het begin van de studie. Ook is kwaliteit 

van leven (quality of life, QOL) een erg belangrijke secundaire uitkomstmaat. Daarom is een 

QOL-instrument noodzakelijk zowel bij aanvang van de studie over het algemene welbevinden 

en een pre post ziektespecifiek QOL-instrument. Daarnaast is een kosten-batenanalyse te 

prefereren. Indien een studie wordt gerapporteerd, moeten onderzoekers zich conformeren 

aan het CONSORT statement (www.consort-statement.org). 
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Recente goed ontwikkelde grote placebogecontroleerde studies bij volwassenen met 

obstipatie of PDS-met obstipatie lieten veelbelovende resultaten zien van nieuwe medicijnen 

zoals lubiprostone, prucalopride and linoclatide. Daarom is nu internationale samenwerking 

nodig om deze resultaten te bevestigen bij kinderen van 0-18 jaar met obstipatie. Deze 

multicenter studies zijn nodig om grotere aantallen patiënten te includeren in een kortere 

tijd. Zowel de U.S. Food and Drug Administration (FDA) en de European Medicines Agency 

(EMEA) hebben de wetgeving aangepast betreffende het voorschrijven van medicijnen 

aan kinderen. Deze instanties willen de ontwikkeling van nieuwe medicijnen bij kinderen 

stimuleren, door ervoor te zorgen dat een nieuw medicijn uitsluitend wordt onderzocht in 

studies van hoge kwaliteit en dat de medicijnen gebruikt voor kinderen ook daadwerkelijk 

geregistreerd zijn voor alle leeftijden. 

Probiotica, toegevoegd aan voeding, hebben hoge verwachtingen gecreëerd en worden 

wereldwijd veelvuldig gebruikt in verband met de vermeende gezondheidsbevorderende 

effecten. Bij obstipatie zou het bacteriële evenwicht verstoord zijn waarbij probiotica dit 

evenwicht helpen te herstellen. Er is echter een gebrek aan kennis over de samenstelling 

van de normale darmflora bij gezonde kinderen. Om deze reden moeten toekomstige 

studies zich eerst richten op de normale darmflora bij gezonde kinderen en deze gegevens 

vergelijken met de bacteriële samenstelling van de darm bij kinderen met functionele 

gastro-intestinale aandoeningen zoals PDS en obstipatie. Vervolgens zullen goed opgezette 

placebogecontroleerde studies verricht moeten worden om te bepalen welke probiotische 

stam interessant is om te onderzoeken in een gerandomiseerde studie bij deze kinderen. 

Op basis van dit proefschrift kan geconcludeerd worden dat er een tekort is aan goed 

opgezette studies over diagnostische procedures bij kinderen met obstipatie. Daarnaast 

ontbreken enerzijds goed opgezette studies van voldoende grootte en anderzijds van de 

verschillende leeftijdsgroepen, die de effectiviteit en bijwerkingen van dieetmaatregelen en 

laxantia onderzoeken op de korte en lange termijn. Om deze studies uit te voeren is zowel 

nationale als internationale samenwerking nodig. Hierdoor zullen ouders beter geïnformeerd 

worden en zal de kwaliteit van zorg voor deze kinderen uiteindelijk verbeteren. 
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