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Currently recommended treatments of childhood 
constipation are not evidence-based, a systematic 
literature review on the effect of laxative 
treatment and dietary measures
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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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chapter 3

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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chapter 3

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%)

Currently recommended treatments of childhood constipation are not evidence-based

83

Chapter

3

proefschrift Tabbers.indb   83 16-12-2010   16:34:29



chapter 3

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%)

86

proefschrift Tabbers.indb   86 16-12-2010   16:34:30



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%)

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)

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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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
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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. 

104

proefschrift Tabbers.indb   104 16-12-2010   16:34:32



References 

 1 Van den Berg M.M., Benninga M.A., DiLorenzo C. Epidemiology of childhood constipation: a systematic 
review. Am J Gastroenterol 2006;101(10):2401-9

 2. Rappaport L.A., Levine M.D. The prevention of constipation and encopresis: A developmental model and 
approach. Pediatr Clin North Am 1986; 33:859-69

 3. Bernard-Bonnin A, Haley N, Belanger S, et al. Parental and patient perceptions about encopresis and its 
treatment. J Dev Behav Pediatr 1993;14:397-400

 4. Baker SS, Liptak GS, Colletti RB, Croffie JM, Di Lorenzo C, Ector W, Nurko S. Constipation in infants and 
children: evaluation and treatment. A medical position statement of the North American Society for 
Pediatric Gastroenterology and Nutrition. J Pediatr Gastroenterol Nutr. 1999;29:612-26

 5.  North American Society for Pediatric Gastroenterology, Hepatology and Nutrition. Evaluation and 
treatment of constipation in children: summary of updated recommendations of the North American 
Society for Pediatric Gastroenterology, Hepatology and Nutrition. J Pediatr Gastroenterol Nutr, 
2006;43:405-7 

 6. Felt B., Wise CG, Olson A. et al. Guideline for the mangement of pediatric idiopathic constipation and 
soiling. Arch Pediatr Adolesc Med 1999;153:380-5.

 7. Price K.J., Elliott T.M. Stimulant laxatives for constipation and soiling in children. Cochrane   Database Syst 
Rev. 2001;(3):CD002040.

 8. Higgins J.P.T., Green S. editors. Example of a search strategy for electronic databases. Cochrane 
Handbook for Systematic Reviews of Interventions 4.2.5.[updated May 2005]. Appendix 5b.3. http://
www.cochrane.org/resources/handbook/hbook.html

 9. Robinson K.A., Dickersin K. Development of a highly sensitive search strategy for the retrieval of reports 
of controlled trials using Pubmed. Int J Epidemiol 2002:31:150-3

 10. Verhagen A.P., De Vet C.W., De Bie R.A. et al. The Delphi List: A Criteria List for Quality Assessment of 
Randomized Clinical Trials for Conducting Systematic Reviews Developed by Delphi Consensus. J Clin 
Epidemiol 1998: 51(12):1235-41

 11. Landis J.R., Koch G.G. An application of hierarchical kappa-type statistics in theassessment of majority 
agreement among multiple observers. Biometrics 1977: 33:363-74

 12.  Van Tulder M.W., Furlan A., Bombarbier C., et al. Editorial Board of the Cochrane Collabaration Back 
Review Group. Updated method guidelines for systematic reviews in the Cochrane Collaboration Back 
review Group. Spine 2003;28:1290-9

 13. Sackett D.L., Straus SE, Richardson WS. Evidence-based Medicine. How to practice and teach EBM. 
Guidelines. Edinburgh: Churchill Livingstone; 2000).

 14. 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(3):364-9

 15. Bellomo-Brandao M.A., Collares E.F., da-Costa-Pinto E.A.L. Use of erythromycin for the treatment of 
severe chronic constipation in children. Braz J Med Biol Res 2003;36(10):1391-6

 16. Berg I., Forsythe I., Holt P., et al. A controlled trial of ‘Senokot’ in faecal soiling treated by behavioural 
methods. J Child Psychol Psychiatry 1983;24(4):543-9

 17. Bongers M.E.J., De Lorijn F., Reitsma J.B. et al. The clinical effect of a new infant formula in term infants 
with constipation: a double blind, randomized cross-over trial. Nutr J 2007;6:8

 18. Borowitz S.M., Cox D.J., Sutphen J.L. Treatment of childhood encopresis: a randomized trial comparing 
three treatment protocols. J Pediatr Gastroenterol Nutr, 2002;34(4):378-84

Currently recommended treatments of childhood constipation are not evidence-based

105

Chapter

3

proefschrift Tabbers.indb   105 16-12-2010   16:34:32



chapter 3

 19.  Bu L.N., Chang M.H., Ni Y.H. et al. Lactobacillus casei rhamnosus Lcr35 in children with chronic 
constipation. Pediatr Int. 2007;49(4):485-90 

 20. Candy D.C.A., Edwards D., Geraint M., et al. Treatment of fecal impaction with polyethylene glycol plus 
electrolytes (PGE+E) followed by a double blind comparison of PEG+E versus lactulose as maintenance 
therapy. J Pediatr Gastroenterol Nutr 2006;43:65-70

 21. Castillejo G., Bullo M., Anguero A., et al. A controlled, randomized double blind trial to evaluate the 
effect of a supplement of cocoa husk that is rich in dietary fiber on colonic transit in constipated pediatric 
patients. Pediatrics 2006;118:641-8

 22.  Chao H.C., Vandenplas Y. Therapeutic effect of Novalac-IT in infants with constipation. Nutrition 
2007;23(6):469-73

 23. Dupont C., Leluyer B., Maamri N., et al. Double-blind randomized evaluation of clinical and biological 
tolerance of polyethylene glycol 4000 versus lactulose in constipated children. J Pediatr Gastroenterol 
Nutr, 2005;41(5):625-33

 24. Dupont C., Leluyer B., Amar F., et al., A dose determination study of polyethylene glycol 4000 in 
constipated children: factors influencing the maintenance dose. J Pediatr Gastroenterol Nutr 2006;42:178-
85

 25.  Gremse D.A., Hixon J., Crutchfield A. Comparison of polyethylene glycol 3350 and lactulose for treatment 
of chronic constipation in children. Clin Pediatr (Phila), 2002. 41(4): 225-9

 26. Halabi I.M., Cisapride in management of chronic pediatric constipation. J Pediatr Gastroenterol Nutr, 
1999;28(2):199-202.

 27. Hejl M., Kamper J., Ebessen F, et al. [Infantile constipation and Allomin-lactulose. Treatment of infantile 
obstipation in infants fed with breast milk substitutes. A controlled clinical trial of 2 per cent and 4 
per cent Allomin-lactulose] Spaedbarnsobstipation og Allomin-laktulose. Behandling af obstipation hos 
spaedborn ernaeret med modermaelkserstatning. En kontrolleret klinisk undersogelse af 2% og 4% 
Allomin-laktulose. Ugeskr Laeger, 1990;152(25):1819-22 

 28.  Langhorst J., Szajewska H. [Probiotics and gastroenterology - The potentials are not inexhaustible.] 
Forschende Komplementarmedizin und Klassische Naturheilkunde, 2005;12(5):295-6

 29.  Loening-Baucke V. Polyethylene glycol without electrolytes for children with constipation and encopresis. 
J Pediatr Gastroenterol Nutr 2002;34(4):372-7

 30. Loening-Baucke V., Miele E., Staiano A. Fiber (glucomannan) is beneficial in the treatment of childhood 
constipation. Pediatrics 2004;113(3 Pt 1):e259-64

 31. Loening-Baucke V., Pashankar D.S. et al. A randomized prospective comparison study of polyethylene 
glycol 3350 without electrolytes and milk of magnesia for children with constipation and fecal 
incontinence. Pediatrics 2006;118:528-35.

 32. Martino A.M., Pesce F., Rosati U. [The effects of lactitol in the treatment of intestinal stasis in childhood] 
Effetti del lattitolo nel trattamento della stasi intestinale in eta pediatrica. Minerva Pediatr 1992;44(6):319-
23

 33. McClung H.J., Boyne L., Heitlinger L. Constipation and dietary fiber intake in children. Pediatrics 1995;96(5 
Pt 2):999-1000

 34. Ni Y.H., Lin C.C., Chang S.H., et al. Use of cisapride with magnesium oxide in chronic pediatric 
constipation. Acta Paediatr Taiwan, 2001;42(6):345-9

 35. Nolan T., Debelle G., Oberklaid F., et al. Randomised trial of laxatives in treatment of childhood encopresis. 
Lancet, 1991;338(8766):523-7

 36. Nurko S., Garcia-Aranda J.A., Worona L.B., et al. Cisapride for the treatment of constipation children: A 
double-blind study. J Pediatr 2000;136(1):35-40

106

proefschrift Tabbers.indb   106 16-12-2010   16:34:32



 37. Perkin J.M. Constipation in childhood: a controlled comparison between lactulose and standardized 
senna. Curr Med Res Opin. 1977;4(8):540-3

 38. Pitzalis G., Deganello F., Mariani P., et al. [Lactitol in chronic idiopathic constipation in children] Il lattitolo 
nella stipsi cronica idiopatica del bambino. Pediatr Med Chir 1995;17(3):223-6

 39. Roma E., Adamidis D., Nikolara R.,et al. Diet and chronic constipation in children: the role of fiber. J 
Pediatr Gastroenterol Nutr, 1999;28(2):169-74

 40.  Sondheimer J.M., Gervaise E.P. Lubricant versus laxative in the treatment of chronic functional constipation 
of children: a comparative study. J Pediatr Gastroenterol Nutr 1981;(2):223-6

 41.  Sprague-McRae J.M., Lamb W., Homer D. Encopresis: a study of treatment alternatives and historical and 
behavioral characteristics. Nurse Pract 1993;18(10):52-3, 56-63 

 42.  Thomson M.A., Jenkins H.R., Bisset W.M. et al. Polyethylene glycol 3350 plus electrolytes for chronic 
constipation in children: a double blind, placebo controlled, crossover study. Arch Dis Child. 2007 
Nov;92(11):996-1000

 43. Tolia V., Lin C.H., Elitsur Y. A prospective randomized study with mineral oil and oral lavage solution for 
treatment of faecal impaction in children. Aliment Pharmacol Ther 1993; 7(5):523-9

 44.  Urganci N., Akyildiz B., Polat T.B. A comparative study: the efficacy of liquid paraffin and lactulose in 
management of chronic functional constipation. Pediatr Int 2005;47(1):15-9

 45.  Van der Plas R.N., Benninga M.A., Buller H.A., et al. Biofeedback training in treatment of childhood 
constipation: a randomised controlled study. Lancet 1996;348(9030):776-80 

 46.  Voskuijl W., De Lorijn F., Verwijs W., et al. PEG 3350 (Transipeg) versus lactulose in the treatment of 
childhood functional constipation: a double blind, randomised, controlled, multicentre trial. Gut 2004; 
53(11):1590-4

 47. Wald A., Chandra R., Gabel S., et al., Evaluation of biofeedback in childhood encopresis. J Pediatr 
Gastroenterol Nutr 1987;6(4):554-8

 48.  Wang B.X., Wang M.G., Jiang M.Z. et al. [Forlax in the treatment of childhood constipation: a randomized, 
controlled, multicenter clinical study] Zhongguo Dang Dai Er Ke Za Zhi. 2007;9(5):429-32 

 49. Youssef N.N., Peters J.M., Henderson W., et al., Dose response of PEG 3350 for the treatment of 
childhood fecal impaction. J Pediatr 2002;141(3):410-4

 50.  Zoppi G., Cinquetti M., Luciano A., et al. The intestinal ecosystem in chronic functional constipation. Acta 
Paediatr 1998;87(8):836-41

 51.  Rasquin A., DiLorenzo C., Forbes D., et. al. Childhood functional gastrointestinal disorders: child/ 
adolescent. Gastroenterology. 2006;130(5):1527-37

 52.  Hyman P.E., Milla P.J., Benninga M.A. et. al. Childhood functional gastrointestinal disorders: neonate/
toddler. Gastroenterology. 2006;130(5):1519-26 

 53.  Rasquin-Weber A., Hyman P.E., Cucchiara S. et. al. Childhood functional gastrointestinal disorders. Gut. 
1999;45 Suppl 2:II60-8

 54.  The AGREE Collaboration. Appraisal of Guidelines for Research and Evaluation (AGREE) Instrument. 
www.agreecollaboration.org

Currently recommended treatments of childhood constipation are not evidence-based

107

Chapter

3

proefschrift Tabbers.indb   107 16-12-2010   16:34:33




