
	QUADAS items
	Digital rectal exam
	Abdominal radiography (AR)
	Ultrasonography
	Colonic Transit Time (CTT)

	
	Beckman 2001
	Barr 1979 
	Benninga 1995
(AR and CTT)
	Leech 1999 
	Çayan 2001
	Lorijn 2006
(AR and CTT)
	Jackson 2009
	Klijn 1986 
	Joensson 1997
	Singh 2005
	Bijos 2007
	Zaslavsky 1998
	Gutiérrez 2002

	Was the spectrum of patients representative of the patients who will receive the test in practice?
	Yes
	No
	yes
	no
	Yes
	no
	no
	no
	No
	no
	yes
	no
	no

	Is the reference standard likely to correctly classify the target condition?
(yes if reference test was a clinical definition of constipation)
	No
	Yes
	yes
	yes
	Yes
	Yes
	no
	yes
	Yes
	yes
	yes
	yes
	unclear

	Was the execution of the index test described in sufficient detail?
	No
	Yes
	yes
	yes
	Yes
	Yes
	no
	yes
	Yes
	no
	no
	yes
	yes

	Were the index test results interpreted without knowledge of the results of the reference test?
	Yes
	Unclear
	yes
	yes
	Unclear
	No
	yes
	no
	No
	no
	no
	no
	no

	Were the reference test results interpreted without knowledge of the results of the index test?
	Unclear
	Unclear
	unclear
	yes
	Unclear
	Yes
	unclear
	yes
	Yes
	yes
	yes
	yes
	yes

	Were withdrawals from the study explained? 
	No
	No
	yes
	no
	No
	No
	no
	yes
	Yes
	no
	no
	no
	yes

	Quality of evidence
	
	
	
	
	
	
	
	
	
	
	
	
	


Question 3:

Summary of methodological quality of included studies on basis of six items from QUADAS checklist for each study 
3.1 What is the diagnostic value of digital rectal examination in the diagnosis of functional constipation in children ?
	Study
	No of patients included in analysis
	Age range (years)
	Patients
	Index test
	Reference test

	Beckmann 2001 
	251
	2 to 12
	Consecutive children presenting at emergency department with gastrointestinal symptoms
	Clinical constipation (not further defined)

	Fecal loading on abdominal radiograph according to Blethyn 

Radiographically proven

constipation defined as

grade 1-3.


Study characteristics of 1 study evaluating the diagnostic value of clinical symptoms and signs related to constipation using constipation on abdominal radiography as reference test
Individual symptoms of constipation related to fecal impaction on abdominal radiography
	
	Sensitivity (%)

(95% CI) ref
	Specificity (%)

(95% CI)
	Likelihood Ratio

(95% CI)

	Stool present on rectal exam
	69 (60 to 78) 16 
	57 (45 to 69)
	1.6 (1.2 to 2.0)

	Tenderness left lower quadrant
	20 (12 to 29) 16
	91 (82 to 97)
	2.3 (0.3 to 4.3)

	Absence of rebound tenderness
	98 (94 to 100) 16 
	10 (5 to 17)
	1.1 (1.0 to 1.2)

	History of hard stool
	74 (67 to 82) 16
	38 (28 to 49)
	1.2 (1.0 to 1.4)


3.2 What is the diagnostic value of abdominal radiography in the diagnosis of functional constipation in children ?
Study characteristics of 2 recent studies, and 3 studies included in a previous review (Reuchlin et al), all evaluating the diagnostic value of abdominal radiography on diagnosis of idiopathic constipation, using a reference test based on a clinical definition of constipation
	Study
	No of patients included in analysis
	Age range (years)
	Index test
	Cases 
	Controls

	Lorijn 2006 
	89
	Median 9,8 y
	Fecal loading on abdominal

radiograph according to Leech et al. Resulting in a score of 0 to maximum of 15. A total score >9 is considered as constipation


	At least two of the following: defecation frequency of less than 3 times per week; 2 or more episodes of fecal incontinence per week; production of large amounts of stool once over a period of 7-30 days; the presence of a palpable abdominal or rectal mass (N=52)
	Solitary encopresis and/or

Soiling without any of the other criteria of constipation

Functional abdominal pain (N=37)

	Çayan 2001 
	125
	5 to 19 
	Fecal loading on abdominal radiography according to Blethyn
	Less than 3 bowel movements per week for a period of at least 6 months
	Children with primary nocturnal enuresis selected at day care centers and schools, without clinical constipation

	Leech 1999 
	100
	1 mo to 14 y
	Abdominal radiography

divided in 3 segments, each segment given a score from 0 to 5, giving a total score of 0-15.

Total score 8-15 indicates

significant constipation.
	Children with a clinical diagnosis of constipation (intractable idiopathic constipation);

N = 33; 


	Children who underwent IVP for suspected renal tract disorder.  N = 67

	Benninga 1995 
	101
	5 to 14
	Abdominal radiography

scored according to Barr:

Total score: 0-25; score

of >10 indicates fecal

retention.
	Consecutive children referred for gastrointestinal complaints. Constipation (pc) defined as: at least 2 of the following 4 criteria:

Stool frequency <3 times per week; 

>2 soiling/encopresis episodes per week; periodic passage of very large amounts of

stools once every 7-30 d;

a palpable abdominal or rectal mass (N = 57).


	Solitary encopresis and/or

soiling without any of the other criteria of

constipation (N = 30).

Recurrent abdominal pain

Severe enough to interfere with day-to-day activities over at least a 3-mo period without any of the other symptoms of pc (N = 14).

	Barr 1979 
	42
	3 to 7 
	Abdominal radiography

scored according to Barr:

Total score: 0-25; a

score of >10 indicated

fecal retention.
	Symptomatic stool retention based on evidence of “pellet” stools, straining, having a bowel movement no more often than every 3 d, blood streaking on stools, very large stools, history of soiling, positive rectal examination or colonic stool palpated on abdominal examination.

Patients with a present history of soiling were excluded; N = 30;


	Children who had abdominal radiography for

lead ingestion and who did not present with either abdominal pain or constipation and who had blood lead levels >50 μg/dL (2.41 μmol/L);

N = 12; 




	Study
	No of patients included in analysis
	Age range (years)
	Index test
	Cases 
	Controls

	Jackson 2009
	98 radiographs from 53 constipated children

100 radiographs from controls
	Cases mean 8,8

Controls mean 9,4
	Radiographs resulting

from CTT according to Metcalf: 24 markers each day for 3 days. On day 4 an abdominal radiograph is obtained. If any markers have passed, no further radiographs are obtained. If all markers are present, one further radiograph is obtained on day 7.

Radiograps on a not specified day were scored according to Barr and Blethyn.

A Barr score ≥ 10 is defined as constipation.
	Radiographs from CTT studies were designated as constipated or nonconstipated according to whether the CTT was greater than 60 h (75 radiographs)

Constipated children referred to a tertiary service, who have failed to improve after at least 3 years of treatment supervised by pediatricians in a local hospital. They undergo CTT on a routine basis
	1/Radiographs from children who had undergone abdominal radiography for a variety of indications such as trauma, ureteric colic, insertion of a  shunt or nonspecific abdominal pain. Case notes were reviewed to ensure that constipation was not a symptom, and any radiographs from children with this symptom were excluded (100 radiographs)

2/CTT radiographs 

with a CTT of less than 60 h (23 radiographs) .


Study characteristics of 1 study evaluating the diagnostic value of abdominal radiography on diagnosis of idiopathic constipation, using CTT as reference test
3.3 What is the diagnostic value of Colonic Transit Time in the diagnosis of functional constipation in children ?
Study characteristics of studies evaluating the diagnostic value of Colonic Transit Time (CTT) in the diagnosis of idiopathic constipation 

	Study
	No of patients included in analysis
	Age range (years)
	Index test
	Cases 
	Controls

	De Lorijn 2006
	89
	Median 9,8 y
	CTT according to Bouchacha.. The radiography on day 7 was used to count the number of markers visible in the colon. Cut-off value for constipation is CTT>62 h
	At least two of the following: defecation frequency of less than 3 times per week; 2 or more episodes of fecal incontinence per week; production of large amounts of stool once over a period of 7-30 days; the presence of a palpable abdominal or rectal mass (N=52)
	Solitary encopresis and/or

Soiling without any of the other criteria of constipation

Functional abdominal pain (N=37)

	Gutiérrez 2002
	60
	2 to 14
	CTT according to Bouchacha. The radiography on day 7 was used to count the number of markers visible in the colon. No cutt-off value for constipation defined
	Chronic idiopathic constipation for more than 6 months, with or wihout secondary encopresis. (N=30)
	Normal bowel habits (between 3 defecations daily and 3 defecations weekly, without straining at stool, and faeces of normal consistency) for at least 12 month before the study; 

	Zaslavsky 1998
	26
	12 to 18
	CTT according to Metcalf. The radiography on day 7 was used to count the number of markers visible in the colon. No cutt-off value for constipation defined
	Hard stools, difficulty in evacuating, less than 3 bowel movements a week, no evidence of palpable rectal mass, and a history of constipation of at least 1 year’s duration
	No digestive complaints and more than 3 bowel movements per week

	Benninga 1995 
	206
	5 to 14
	CTT according to Metcalf. All patients ingested 20 markers. Abdominal radiographs were taken at 1, 4, 7, 10, and 13 days. Counting dy not mentioned. The cut off for delayed total CTT was set at 62h
	Consecutive children referred for gastrointestinal complaints. Constipation (pc) defined as: at least 2 of the following 4 criteria:

Stool frequency <3 times per week; 

>2 soiling/encopresis episodes per week; periodic passage of very large amounts of

stools once every 7-30 d;

a palpable abdominal or rectal mass (N = 129).
	Solitary encopresis and/or

soiling without any of the other criteria of constipation (N = 54).

Recurrent abdominal pain

Severe enough to interfere with day-to-day activities over at least a 3-mo period without any of the other symptoms of pc (N = 23).


3.4 What is the diagnostic value of transabdominal rectal ultrasonography in the diagnosis of functional constipation in children ?
Study characteristics of studies evaluating the diagnostic value of rectal ultrasonography in the diagnosis of idiopathic constipation 
	Study
	No of patients included in analysis
	Age range (years)
	Index test
	Cases 
	Controls

	Bijos 2007
	120
	Not described
	A rectopelvic ratio was calculated by dividing the transverse diameter of the rectal ampulla by the transverse diameter of the pelvis
	Rome II criteria for constipation (N=15)
	Children with a normal defecation pattern who were diagnosed and treated for various symptoms (chronic abdominal pain, food allergies) (N=105)

	Singh 2005
	177
	0,3 to 16,4
	Transverse rectal crescent  behind the bladder at ultrasonography. Participants had a partly full bladder at examination.
	2 or more of the following: less than 3 bowel movements per week; periodic passage of a large stool with discomfort or pain; a palpable abdominal fecal mass; fecal soiling in the presence of any of the above (N=95)
	Children with no bowel problems or history of constipation (N=82)

	Joensson 1997
	51
	4 to 12
	Transverse rectal diameter behind the bladder at ultrasonography as described by Klijn et al (27). Participants had a partly full bladder at examination.
	Rome III criteria of constipation (N=27)
	Healthy controls (N=24)

	Klijn 1986
	49
	5 to 13 
	Transverse rectal diameter behind the bladder at ultrasonography. Participants had a partly full bladder at examination.
	At least 2 of the following: 2 or fewer bowel movements weekly without laxative treatment; 2 or more episodes of fecal soiling weekly; periodic passage of a large amount of stool once every 7 to 30 days; a palpable abdominal or rectal mass (N=23)
	Urological patients without lower tract dysfunction and a normal defecation pattern (N=26)


Summary of the test characteristics of included studies.

	Source
	Number of patients with clinical constipation / number of patients without clinical constipation
	Sensitivity

 % (95% CI)
	Specificity,

 % (95% CI)


	Area under curve 

AUC (95% CI)

	Radiography

	De Lorijn 2006 
	52/37
	75 (61-86)
	59 (42-75)
	0.68 (0.58-0.80)

	Çayan 2001 
	10/115
	70 (35-93)
	99 (95-100)
	Not available

	Leech 1999 
	33/67
	76 (58-89)
	75 (63-85)
	Not available

	Benninga 1995
	57/44
	60 (46-72)
	43 (18-71)
	Not available

	Barr 1979 
	30/12
	80 (65-90) 
	90 (74-98)
	Not available

	CTT

	De Lorijn 2006 
	52/37
	71 (57-83)
	95 (82-99)
	0.90 (0.83-0.96)

	Benninga 1995
	129/77
	52 (43-61)
	91 (85-97)
	Not available

	Ultrasonography

	Singh 
	Not available
	
	
	0,85 (0,79-0,90)

	Joensson 1997 (26)
	27/22
	56 (35-75)
	96 (77-99)
	Not available

	Klijn 1986 (27)
	23/26
	100 (85-100)
	89 (70-98)
	Not available


Diagnostic value of abdominal radiography (clinical constipation as reference test), ultrasonography and CTT in diagnosing clinical constipation
Question 4 

Which of the following diagnostic tests should be performed in children with constipation to diagnose an underlying disease?
4.1 Laboratory investigations to diagnose (cow’s milk) allergy, celiac disease, hypothyroidism and hypercalcaemia?

	Study
	Quality of evidence
	Design
	Participants
	Patient characteristics
	Intervention
	Outcome
	Follow up and remarks

	Study
	Quality of evidence
	Design
	Participants
	Patient characteristics
	Interven​tion
	Outcome
	Follow-up and remarks

	Lacono et al, 1995  
	A
	Cohort
	N=27
	Children (5-36 months) referred to a pediatric gastroenterologist in “allergy center”.

Chronic constipation:

def.freq.1x p/ 3-7 days and painful, hard stools. 
	Diet free of cow milk protein (CMP-free diet) during 4 weeks. If not improved: children received again CMP diet as before study. If cured: cow milk challenge with a maximum of 10 days. After challenge, these children again started with an CMP-free diet for 1 month and then a 2nd milk challenge was performed. 

At start and after 4 weeks,  a blood sample was taken to determine serum levels of IgG anti-β-lacto-globulin, total serum IgE  and peripheral eosinophils. 
	“Cured”: 21/27,

 “Not improved”: 6/27

Prevalence: 21/27= 78%

Def.freq/day

“Cured”:

0.24 at baseline, during first CMP-free diet 1.04, during CMP challenge 0.31 and 1.05 after herintroduction CMP-free diet. (p<0.0005)

“Not improved”:

0.18 at baseline  and 0.20 during CMP-free diet (ns).

Score of feces

 (1=mushy or liquid; 2= soft, no pain; 3=hard feces, difficulty and pain in passing stools)
“Cured”:

During cow milk protein feeding: 2.85 and  2.75, and fell during CMP-free diet to 1.90 en 1.85, p<0.001.

“Not improved”:

“No improvement in scores, absolute numbers not reported.

The frequency of positive test results in the two groups was not significantly different.
	Follow-up 18 months (10-30 months)

Allergy center: overestimation prevalence

Not using the gold standard: double-blind provocation test. 

Parents not blinded although they were filling in the diary.

Not using clear definition for clinical response.

	Lacono et al, 1998
	A
	Double-blind cross-over study
	N=65
	Children (11-72 months) referred to a pediatric gastroenterologist 

in “allergy center”

Chronic constipation: def.freq. 1x p/3-15 days
	2 weeks soy milk or cow’s milk. After one-week  washout period, the feedings were reversed.

At baseline were measured: total serum IgE,  erythrocyte sedimentation rate, eosinophil count and white-cell and red-cell counts, protein C reaction test, milk-specific IgE antibody assay and skin tests with whole cow's milk, lactalbu-min, casein, and β-lactalbumin. 
	Response (=def freq  ≥8 per treatment period):
First treatment period: 21/32 children had a response to soy milk vs 0/33 children with cow’s milk. (p< 0.001)

Second treatment period: 23/33 children had a response to soy milk vs 0/children with cow’s milk. (p< 0.001)

At entry, there was no difference in frequency of positive skin tests among the patients with a response (10 of 44 vs. 1 of 21, P=0.07) but there was a higher frequency of specific IgE antibodies to cow's milk antigens (18 of 44 vs. 2 of 21, P=0.009). At entry, 31 of the children with a response had positive results for one or more of the immunologic tests, as compared with 4 of the children with no response (P<0.001). During the follow-up, after 4-8 months, there was a normalisation or a significant reduction in serum immunologic values (data not given) in the children with a response.


	Not reported.

Allergy center: overestimation prevalence.

Not using the gold standard: double-blind provocation test. 



	Irastorza et al, 2010
	A
	Cohort
	N=69
	Children (6 months-14 years) referred to a tertiary pediatric gastroenterology clinic.

Chronic constipation: according to Rome  III criteria
	4 phases:

Phase 1: diet not modified for 1 week.  Phase 2: cow’s milk (CM) withdrawn from  diet for 3 weeks. Phase 3: Only those children who resolved  in phase 2, conti-nued onto phase 3. CM was reintroduced 3 weeks. If children did not become constipated, they finished the study. Those in whom constipation relapsed: phase 4 started: CM withdrawn for the next 3 weeks.

Blood was taken in phase 1 to measure eosinophils, lymphocytes, immunoglobulines, total IgE, specific IgE against CM pro-teins and IgA against tissue transglutaminase .


	Resolved: ≥ 3 or  bowel movements p/week without using laxatives and no discomfort, pain, or irritability during defecation.

Children not resolving during phase 2 were nonresponders (NR); those who resolved during phase 2, relapsed during phase 3, and resolved during phase 4 were responders (R);  children

who resolved during phase 2 but  not relapsed during phase 4 were indeterminate responders (IR).

Resolved 

35 children (51%), resolved in phase 2. In 27 of 35 (77%) patients resolving in phase 2, relapse occurred after reintroduction of CM in phase 3 but subsequently resolved in all during phase 4 (R group). 8 patients improved with CM-free diet in phase 2 but did not develop constipation after reintroduction of  in phase 3 (IR group).

No significant differences were found between the R and NR children regarding atopic/allergic history and all laboratory results.


	Follow-up not reported.

No blinding including parents, although they filled in the diary.



	Simeone et al,

2008 
	A
	Cohort
	N=138


	Children (6 months- 6 years) with chronic constipation  referred to primary care pediatricians

All patients with chronic constipation were evaluated for atopy. 

Chronic constipation : history of at least 2  months of painful defecation and /or reduced bowel movement frequency (≤ 2/ week) and / or fecal incontinence 
	Subject affected by refractory constipation 

(unresponsive to osmotic laxatives after 4 weeks) started a diet free of cow milk protein during 4 weeks.

During this period they kept a defecation calendar. 

All subjects were tested for specific serum IgE levels and / or skin prick test. Subjects with specific IgE and / or prick tests positive for at least one allergen and personal history of atopy were considerate as atopic children. 


	No significant changes in the number of bowel movements / week or in fecal consistency score
	Follow-up not reported.



	El- Hodhod  et al,

2010
	B

	Case-control
	N=60
	Children (8-48 months) with  chronic functional constipation.

Constipation:at least 2 months

history of passing firm or hard stools, < 3/week.

27 of whom did not respond to 2 months laxative therapy (group I). 30 age and sex matched apparently healthy infants and children were studied as a control group (group II).


	Serum specific IgE to cow’s milk proteins was measured. Withdrawal of cow milk and dairy products for a 1 month period was then followed by cow’s milk rechallenge over 2 weeks.

Patients were classified into: responders to this schedule (cow milk allergic=group Ia; n=21) and non-responders (non-cow milk allergic=group Ib; n=6).  

Responders:

Patients showing clinical improvement after withdrawal and clinical worsening after re-challenge

were considered to have CMA
	Frequency of

CMA constipated patients:77.7% (21/27). 

Mean values of serum specific IgE to whole cow milk protein and b-lactoglobulins: significantly

higher in constipated patients (0.82 ± 0.08, 0.79 ± 0.13 IU/ml, resp. compared with controls (0.26 ± 0.14, 0.27 ± 0.14 IU/ml, resp.) and in group Ia (0.99 ± 0.08, 0.95 ± 0.14 IU/ml,

resp.) compared with group Ib (0.39 ± 0.06, 0.37 ± 0.10 IU/ml, resp.). 

Serum specific

IgE: positive in 85.7% of CMA group,.
Tolerance to cow milk: achieved after

6 months in only 22.2% compared with 88.8% after 12 months of

elimination.
	Follow-up not reported.

Unclear definition of children with cow’s milk allergy or not. 

Not using the gold standard: double-blind provocation test


Question 5

Which of the following examinations should be performed in children with intractable constipation to evaluate pathophysiology and diagnose an underlying condition?
5.2 MRI of the spine to diagnose lumbosacral spine abnormalies?

	Study
	Quality of evidence
	Design
	Participants
	Patient characteristics
	Interven​tion
	Outcome
	Follow-up

	Bekkali et al, 2010
	A
	Cohort
	N=158
	Children with intractable constipation (n = 130; 76 males; 6-18 years, mean duration of symptoms 58 months (SD 41)), and patients with 

non-retentive fecal incontinence (NRFI)

(n = 28; 18 males;  7-15 years, mean duration of symptoms 50 months (SD 34)) according to ROME-III criteria participated.

All were referred to a tertiary pediatric motility center 


	All children underwent magnetic resonance imaging (MRI) and a neurologic exami-nation by a pediatric neurologist blinded to the MRI results.

All children received toilet training and a bowel diary. 

Constipated children received also: daily rectal enemas during the first 3 days and

subsequently, they received oral poly-ethylene glycol daily.


	Overall group:

MRI revealed lumbosacral spine (LSS) abnormalities in 3% (5/152). Neurologic examination revealed no neurologic abnormalities in all these 5 patients.

3 patients were not scheduled for MRI for unknown reasons and 3 did not undergo MRI: 1 refused and 2 did not appear for the MRI appointment.

Constipated children:

MRI of the LSS was abnormal in 4/125 patients (3%), including 1 patient with occult spina bifida (OSB) and 3 patients with a terminal filum lipoma. Neurologic examina-tion revealed neurologic abnormal-lities in 4 patients with normal MRI findings. Gluteal cleft deviation was found in 3 of 4 patients with an abno-mal MRI.

Children with NRFI:

MRI was abnormal in 1/27 patients (4%), with normal neurologic examination findings. No abnormal neurologic findings were found in this group of patients.
	12 weeks

All children with LSS abnormalities experienced

relief at the 12-week follow-up without neuro-surgical inter-vention.




Question 6
What is the additional effect of the following nonpharmacological treatments in children with functional constipation? 
Fiber
Question: Should Glucomannan vs Placebo be used for chronic functional constipation ?1,2,3
Settings: 31 children, 4.5–11.7 y of age, from tertiary pediatric gastroenterology in United States
Bibliography: Loening-Baucke V, Miele E, Staiano A. Fiber (glucomannan) is beneficial in the treatment of childhood constipation. Pediatrics 2004; 113(3 Pt 1):e259-e264. For outcome measures abd pain and successful treatment, we have also included: Chmielewska A, Horvath A, Dziechciarz P, Szajewska H.Glucomannan is not effective for the treatment of functional constipation in children: a double-blind, placebo-controlled, randomized trial.Clin Nutr. 2011;30(4):462-8. Epub 2011 : see for more information their GRADE evidence profiles 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Glucomannan 
	Placebo 
	Relative
(95% CI)
	Absolute
	
	

	Successful treatment 4 (follow-up 4 weeks; measured with: Bowel diary; Better indicated by higher values)

	25
	randomised trials
	serious6
	very serious
	no serious indirectness
	serious7
	None
	67
	67
	-
	Loening-Baucke: RR 3,50 (95% CI 1,30-9,45). Chmielewska: RR 0,10 (95% CI 0,02-0,38). Not pooled4
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT8

	Abdominal pain9 (follow-up 4 weeks; measured with: Bowel diary; Better indicated by lower values)

	25
	randomised trials
	serious6
	very serious
	no serious indirectness
	serious7
	none
	67
	67
	-
	Loening-Baucke: RR 0,23 (95% CI 0,07-0,73). Chmielewska: RR 1,50 (95% CI 0,78-2,88). Not pooled4
	⊕⊝⊝⊝
VERY LOW

	IMPORTANT8

	Defecation frequency (change) (follow-up 4 weeks; measured with: Bowel diary; range of scores: 0-10; Better indicated by lower values)

	1
	randomised trials
	very serious6
	no serious inconsistency
	no serious indirectness
	serious7
	none
	31
	31
	-
	MD 0.7 higher (0.4 lower to 1.8 higher)
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT8


1 Glucomannen: 100 mg/kg per day up to 5 g/day,Patients continued with their preevaluation laxative
2 Placebo: maltodextrins. Patients continued with their preevaluation laxative
3 Complaints for at least 6 months. Constipation was defined by Loening- Baucke as a delay or difficulty in defecation, present for >2 weeks, and sufficient to cause significant distress to the child 4 

4 Loening-Baucke: defined as at least 3 bm/wk and <1 soiling/3 weeks with no abdominal pain in the last 3 weeks 

Chmielewska: defined as at least 3 stools per week with no soiling. Chmielewska: post-hoc analyses used in order to faciltiate the interpretation of results and to make it more relevant from a clinical decision making point of view. We refrained from pooling these results due to inconsistency.
5 Study Loening-Baucke and Chmielewska

6 Loening-Baucke: high risk of bias: Adequate randomisation procedure,but no information on blinding of the outcome assessor was provided and an intention-to-treat analysis was not performed. Other major shortcomings were unclear definition of constipation and the unexplained high rate of loss to follow-up monitoring of 32%. Studies concerning a chronic condition should consider long-term outcomes and therefore a cross-over design may not be the most appropriate way to look at chronic constipation.Chmielewska: low risk of bias
7 Both studies: small sample sizes
8 Mean score of the 6 working group members


Question: Should Glucomannan vs Placebo be used for functional constipation?1,2
Settings: 72 children , 3-16 years, from outpatient pediatric clinic in Poland
Bibliography: Chmielewska A, Horvath A, Dziechciarz P, Szajewska H.Glucomannan is not effective for the treatment of functional constipation in children: a double-blind, placebo-controlled, randomized trial.Clin Nutr. 2011;30(4):462-8. Epub 2011 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Glucomannan
	Placebo
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency (median) (follow-up 4 weeks; measured with: Bowel diary; range of scores: 0-10; Better indicated by lower values)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	36
	36
	-
	MD 1 higher (0 to 3 higher)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT4

	Fecal incontinence (follow-up 4 weeks; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	11/36 
(30.6%)
	4/36 
(11.1%)
	RR 2.75 (0.97 to 7.83)
	194 more per 1000 (from 3 fewer to 759 more)
	⊕⊕⊕⊝
MODERATE
	CRITICAL4

	Pain at defecation (follow-up 4 weeks; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	10/36 
(27.8%)
	7/36 
(19.4%)
	RR 1.43 (0.61 to 3.34)
	84 more per 1000 (from 76 fewer to 455 more)
	⊕⊕⊕⊝
MODERATE
	CRITICAL4


1 Dosage of 2.52 g/day, i.e., 1 sachet of 1.26 g two times a day
2 Placebo (maltodextrine) at the same dosage as intervention
3 Small sample size
4 Mean score of the 6 working group members, post-hoc analyses used in order to faciltiate the interpretation of results and to make it more relevant from a clinical decision making point of view


Question: Should Cocoa husk supplement vs Placebo be used for chronic idiopathic constipation?1,2
Settings: 56 children, 3–10 y of age, recruited from tertiary gastroenterology clinic in Spain
Bibliography: Castillejo G, Bullo M, Anguera A, Escribano J, Salas-Salvado J. 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(3):e641-e648.

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Cocoa husk supplement
	Placebo
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency (change) (follow-up mean 4 weeks; measured with: Bowel diary; range of scores: 0-10; Better indicated by lower values)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	24
	24
	-
	MD 0.40 higher (1.14 lower to 1.94 higher)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT4


1 10.4 g/d (3–6 y) or 20.8 g/d (7–10 y)
2 according to ROME II criteria
3 Small sample size
4 Mean score of the 6 working group members

Question: Should Fiber vs Lactulose be used for functional constipation?1,2,3
Settings: 97 children from 1-13 y of age, from general pediatric practice clinic in the Netherlands
Bibliography: Kokke FT, Scholtens PA, Alles MS, et al. A dietary fiber mixture versus lactulose in the treatment of childhood constipation: a double-blind randomized controlled trial. J Pediatr Gastroenterol Nutr. 008;47(5):592–597

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Fiber
	Lactulose
	Relative
(95% CI)
	Absolute
	
	

	At least 1 fecal incontinence episode per week (follow-up 8 weeks)

	1
	randomised trials
	very serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none
	9/42 
(21.4%)
	5/55 
(9.1%)
	RR 2.36 (0.85 to 6.25)
	124 more per 1000 (from 14 fewer to 477 more)
	⊕⊝⊝⊝
VERY LOW
	CRITICAL6


1 10 g in 125-mL yogurt drink consisting of a mix of fibers: 3.0 g transgalacto-oligosaccharides, 3.0 g inulin, 1.6 g soy fiber and 0.33 g resistant starch 3 per 100 mL.
2 10 g in 125-mL yogurt drink
3 With at least 2 of 4 criteria: <3 bowelmovements per wk, 2 or more fecal incontinence episodes per wk, periodic passage of stool at least once every 7–30 d, or palpable abdominal or rectal mass
4 Adequate randomisation procedure, but no information on blinding of the outcome assessor was provided, no intention-to-treat analysis was performed, and the dropout rate was high and not equally distributed. Polyethylene glycol (macrogol 3350) was added if no clinical improvement was observed after 3 weeks
5 Small sample size
6 Mean score of the 6 working group members

Question: Should Partially hydrolyzed guar gum (phhg) vs Lactulose be used in Functional constipation?1,2,3
Settings: 61 children, 4-16 years,admitted to the outpatient pediatric gastroenterology clinic of a Turkish University hospital.
Bibliography: Üstündağ G, Kuloğlu Z, Kirbaş N, Kansu A. Can partially hydrolyzed guar gum be an alternative to lactulose in treatment of childhood constipation?Turk J Gastroenterol. 2010;21(4):360-4.

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Partially hydrolyzed guar gum (phhg)
	Lactulose
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency (change) (follow-up 4 weeks; measured with: Bowel diary; Better indicated by lower values)

	1
	randomised trials
	very serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none
	31
	30
	-
	MD 1 lower (1.64 to 0.36 lower)
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT6

	Abdominal pain (follow-up 4 weeks; assessed with: Bowel diary)

	1
	randomised trials
	very serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none
	5/31 
(16.1%)7
	3/30 
(10%)7
	RR 1.61 (0.42 to 6.16)
	61 more per 1000 (from 58 fewer to 516 more)
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT6


1 PHGG (for children between 4-6 years: 3 g/day; 6-12 years: 4 g/day;and 12-16 years: 5 g/day). Both groups were given an equal diet with fiber. However, the group given PHGG was recommended to increase their fluid intake
2 1 ml/kg/day, in divided doses
3 According to ROME III criteria
4 Lack of blinding, Co-intervention not similar in both groups: the group given PHGG was recommended to increase their fluid intake.
5 Small sample size, sparse data
6 Mean score of the 6 working group members
7 By estimation, absolute numbers not given

Prebiotics

Question: Should Nutrilon Omneo vs Standard formula: Nutrilon 1 be used for Constipation?1,2
Settings: 38 children, 3–20 wk of age,receiving at least 2 bottles of milkbased formula per day, recruited from tertiary pediatric gastroenterology department in the Netherlands
Bibliography: Bongers ME, de Lorijn F, Reitsma JB, Groeneweg M, Taminiau JA, Benninga MA. The clinical effect of a new infant formula in term infants with constipation: a double-blind, randomized cross-over trial. Nutr J. 2007  11;6:8. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Nutrilon Omneo
	Standard formula: Nutrilon 1
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency (change) (follow-up 3 weeks3; measured with: Bowel diary; range of scores: 0-10; Better indicated by lower values)

	1
	randomised trials
	serious4
	no serious inconsistency
	serious5
	serious6
	none
	20
	18
	-
	MD 0.7 higher (0.8 lower to 2.3 higher)
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT7

	Painful defecation (follow-up 3 weeks3; assessed with: Bowel diary)

	1
	randomised trials
	serious4
	no serious inconsistency
	serious5
	serious6
	none
	7/20 
(35%)
	5/15 
(33.3%)
	RR 1 (0.4 to 2.7)
	0 fewer per 1000 (from 200 fewer to 567 more)
	⊕⊝⊝⊝
VERY LOW
	CRITICAL7


1 Containing a high concentration of sn-2 palmitic acid, a mixture of prebiotic oligosaccharides and partially hydrolyzed whey protein
2 Constipation defined by at least one of the following symptoms: 1) defecation frequency < 3/week; 2) painful defecation; 3) abdominal or rectal palpable mass
3 Studies concerning a chronic condition should consider long-term outcomes 
4 Adequate randomisation and blinding, however, the study was designed originally as a crossover trial but, because of the high rate of loss to follow-up monitoring (37% after 6 weeks), the results of the first treatment period only were analyzed. So, high loss to follow-up and failure to adhere to the intention to treat principle 
5 The question being addressed by the guideline panel is different from the available evidence regarding the population: young infants who have to suffer only from 1 symptom: 1) defecation frequency < 3/week; 2) painful defecation; 3) abdominal or rectal palpable mass 
6 Small sample size
7 Mean score of the 6 working group members
Probiotics

Question: Should Lactobacillus GG and lactulose vs Placebo and lactulose be used for functional constipation?1,2,3
Settings: 84 children, 2–16 y of age, recruited from pediatric gastroenterology department in Poland
Bibliography: 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):364-369.

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Lactobacillus GG and lactulose
	Placebo and lactulose
	Relative
(95% CI)
	Absolute
	
	

	Treatment success, defined as at least 3 bowel movements per week with no fecal soiling4 (follow-up 12 weeks; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious5
	none
	31/43 
(72.1%)
	28/41 
(68.3%)
	RR 1.06 (0.8 to 1.4)
	41 more per 1000 (from 137 fewer to 273 more)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT6

	Defecation frequency (change) (follow-up 12 weeks; measured with: Bowel diary; range of scores: 0-10; Better indicated by lower values)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious5
	none
	43
	41
	-
	MD 0.70 lower (1.68 lower to 0.28 higher)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT6

	Fecal incontinence frequency (change) (follow-up 12 weeks; measured with: Bowel diary; range of scores: 0-10; Better indicated by lower values)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious6
	none
	43
	41
	-
	MD 0.30 higher (0.99 lower to 1.59 higher)
	⊕⊕⊕⊝
MODERATE
	CRITICAL6

	Straining on defecation (change) (follow-up 12 weeks; measured with: Bowel diary; Better indicated by lower values)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious5
	none
	43
	41
	-
	MD 0.70 lower (1.33 to 0.07 lower)
	⊕⊕⊕⊝
MODERATE
	CRITICAL6


1 Lactobacillus GG 109 colonyforming units twice per day and 70% lactulose, 1 mL/kg per day
2 70% lactulose, 1 mL/kg per day 
3 Defined as <3 spontaneous bowel movements per week for at least 12 weeks
4 At 12 weeks 
5 Small sample size
6 Mean score of the 6 working group members

Question: Should Bifidobacterium lactis DN-173 010 vs Placebo be used for Functional constipation?1
Settings: 159 children, aged 3 to 16, were enrolled in 3 academic hospitals (Netherlands and Poland) and 12 Dutch nonacademic hospitals.
Bibliography: Tabbers MM, Chmielewska A, Roseboom MG, Crastes N, Perrin C, Reitsma JB, Norbruis O, Szajewska H, Benninga MA. Fermented milk containing Bifidobacterium lactis DN-173 010 in childhood constipation: a randomized, double-blind, controlled trial. Pediatrics. 2011;127(6):e1392-9. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Bifidobacterium lactis DN-173 010
	Placebo
	Relative
(95% CI)
	Absolute
	
	

	Change in defecation frequency (follow-up 3 weeks2; measured with: Bowel diary; range of scores: 0-10; Better indicated by lower values)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	71
	72
	-
	risk difference 0.3 higher (1.45 lower to 0.51 higher)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT4

	Rate of success: 3 or more bowel movements per week and <1 fecal incontinence episode in 2 weeks over the last 2 weeks of product consumption (follow-up 3 weeks2; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	27/71 
(38%)
	17/72 
(23.6%)
	RR 1.61 (0.97 to 2.86)
	144 more per 1000 (from 7 fewer to 439 more)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT4

	Rate of responders: subjects who report a stool frequency 3 or more during the last week of product consumption. (follow-up 3 weeks2; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	51/71 
(71.8%)
	46/72 
(63.9%)
	RR 1.12 (0.9 to 1.41)
	77 more per 1000 (from 64 fewer to 262 more)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT4

	Fecal incontinence episodes (y/n) (follow-up 3 weeks; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	26/71 
(36.6%)
	35/72 
(48.6%)
	OR 1.48 (0.83 to 2.64)7
	97 more per 1000 (from 46 fewer to 228 more)
	⊕⊕⊕⊝
MODERATE
	CRITICAL4

	Pain during defecation (y/n) (follow-up 3 weeks2; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	35/71 
(49.3%)6
	30/72 
(41.7%)6
	OR 0.67 (0.36 to 1.15)7
	93 fewer per 1000 (from 212 fewer to 34 more)
	⊕⊕⊕⊝
MODERATE
	CRITICAL4

	Abdominal pain (y/n) (follow-up 3 weeks; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious3
	none
	41/71 
(57.7%)
	39/72 
(54.2%)
	OR 0.97 (0.56 to 1.69)5
	8 fewer per 1000 (from 143 fewer to 125 more)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT4


1 ROME III criteria, but all should have a defecation frequency of < 3 times per week and 1 or more of the following criteria: fecal incontinence > 1 episode per week, a large amount of stools that clog the toilet, painful defecation, withholding behavior, or abdominal or rectal fecal impaction on physical examination. Intervention: 2 pots of 125 g per day of the fermented milk containing B lactis DN-173 010 at least 4,25 109 colony-forming units, yogurt starter cultures (Lactobacillus delbrueckii ssp. Bulgaricus and Streptococcus thermophilus) and Lactococcus cremoris. Control: 2 pots of 125 g  per day of a milk-based, nonfermented dairy product without probiotics

2 Studies concerning a chronic condition should consider long-term outcomes 
3 Small sample size 
4 Mean score of the 6 working group members
5 OR reported by authors: In case of a binary outcome, a generalized estimating equation logistic regression was made to take the correlated structure of the data into account
6 By estimation, absolute numbers not reported


Question: Should Lactobacillus casei rhamnosus vs Magnesium oxide be used in Functional constipation?1,2,3
Settings: 45 children, 0–10 y of age, recruited from general pediatric practice in Taiwan
Bibliography: Bu LN, Chang MH, Ni YH, et al. Lactobacillus casei rhamnosus Lcr35 in children with chronic constipation. Pediatr Int 2007;49:485–490.

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Lactobacillus casei rhamnosus
	Magnesium oxide
	Relative
(95% CI)
	Absolute
	
	

	Treatment success defined as 3 or more spontaneous defecations per week with no episodes of fecal soiling by the fourth week (follow-up 4 weeks; assessed with: Bowel diary)

	1
	randomised trials
	serious
	no serious inconsistency
	no serious indirectness
	serious
	none
	14/18 
(77.8%)4
	13/18 
(72.2%)4
	RR 1.08 (0.74 to 1.57)
	58 more per 1000 (from 188 fewer to 412 more)
	⊕⊕⊝⊝
LOW
	IMPORTANT5


1 8 x108 colonyforming units per day 
2 50 mg/kg per day
3 <3 bowel movements per wk for > 2 mo and 1 of the at least 1 of the following symptoms: anal fissures with bleeding; fecal soiling; or passage of large and hard stool
4 By estimation, absolute numbers not given
5 Mean score of the 6 working group members
Behavioral therapy 
Question: Should Behavioral therapy vs Conventional treatment be used for functional constipation?1,2
Settings: 134 children,aged 4 to 18 years, recruited from tertiary pediatric gastroenterology department in the Netherlands.
Bibliography: van Dijk M, Bongers ME, de Vries GJ, Grootenhuis MA, Last BF, Benninga MA. Behavioral therapy for childhood constipation: a randomized, controlled trial. Pediatrics. 2008;121(5).
	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Behavioral therapy
	Conventional treatment
	Relative
(95% CI)
	Absolute
	
	

	Treatment success at week 22 (follow-up 22 weeks; assessed with: Bowel dairy)

	1
	randomised trials
	serious3
	no serious inconsistency
	no serious indirectness
	serious4
	none
	35/67 
(52.2%)5
	42/67 
(62.7%)5 
	RR 0.83 (0.6 to 1.14)
	107 fewer per 1000 (from 251 fewer to 88 more)
	⊕⊕⊝⊝
LOW
	IMPORTANT6,7

	Treatment success at 6 months (follow-up 6 months8; assessed with: Bowel diary)

	1
	randomised trials
	serious3
	no serious inconsistency
	no serious indirectness
	serious4
	none
	28/67 
(41.8%)5
	38/67 
(56.7%)5
	RR 0.74 (0.52 to 1.05)
	147 fewer per 1000 (from 272 fewer to 28 more)
	⊕⊕⊝⊝
LOW
	IMPORTANT6,7


1 By a child psychologist: learning process to reduce phobic reactions related to defecation, which consisted of 5 sequential steps, ie, know, dare, can, will, and do. over 22 weeks: 12 visits. Both groups used similar laxative therapy. 
2 By a pediatric gastroenterologist: education, diary, and toilet training with a reward system. Over 22 weeks: 12 visits. Both groups used similar laxative therapy.
3 This study fulfilled most criteria for validity except for blinding. Ofcourse, patients and health care workers could not be blinded but the authors stated that primary outcome measures were not blindly rated by the investigator.
4 Small sample size
5 By estimation, absolute numbers not given
6 Mean score of the 6 working group members
7 Defined as a defecation frequency of at least 3 times per week and a fecal incontinence frequency of 1 or less times per 2 weeks, irrespective of laxative use.
8 6 months after last visit at 22 weeks
Biofeedback
Question: Should Conventional treatment plus biofeedback vs Conventional treatment alone be used for fecal incontinence?1
Settings: Children. aged 5-18 years, in a variety of different settings
Bibliography: Brazzelli M, Griffiths PV, Cody JD, Tappin D. Behavioural and cognitive interventions with or without other treatments for the management of faecal incontinence in children. Cochrane Database Syst Rev. 2011;(12):CD002240. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Conventional treatment plus biofeedback
	Conventional treatment alone
	Relative
(95% CI)
	Absolute
	
	

	Treatment success / Success rate: number of childen not cured or improved (follow-up 12 months; assessed with: Different among studies)

	72
	randomised trials
	very serious3
	no serious inconsistency
	no serious indirectness
	no serious imprecision
	none
	112/218 
(51.4%)
	103/214 
(48.1%)
	OR 1.13 (0.77 to 1.66)4
	31 more per 1000 (from 65 fewer to 125 more)
	⊕⊕⊝⊝
LOW
	IMPORTANT5


1 4 Trials included children with fecal incontinence associated with chronic constipation, 3 trials children with fecal incontinence associated with constipation and pelvic floor dyssynergia (anismus). However, it was not always clear if all included children were suffering from functional constipation 
2 Borowitz 2002;Davila 1992; Loening-Baucke 1990; Nolan 1998; van der Plas 1996; Wald 1987; Sunic-Omejc 2002
3 Allocation concealment: 5 unclear risk, 2 low risk. Blinding: The nature of the interventions and the study population (children) precluded blinding of the participants in most of the included studies. In many trials blinding of treatment was not mentioned. Blinding included studies:5 unclear risk, 2 low risk. Incomplete outcome data: 6 studies low risk, only 1 study high risk (Wald)
4 A non-statistically significant difference was also seen at the 18-month follow-up : OR 1.42 95%CI 0.79 to 2.53. However, data from only one singe trial, including 184 children (Van der Plas 1996)
5 Mean score of the 6 working group members
Question 7
What is the most effective and safest pharmacological treatment in children with functional constipation?

7.1 Which pharmacological treatment should be given for disimpaction?

7.2 Which pharmacological treatment should be given for maintenance therapy?

Question: Should Lactulose vs Polyethylene glycol (PEG) be used for chronic constipation or fecal impaction ?1
Settings: Children 3 months-18 years in a variety of different settings2
Bibliography: Lee-Robichaud H, Thomas K, Morgan J, Nelson RL. Lactulose versus Polyethylene Glycol for Chronic Constipation. Cochrane Database Syst Rev. 2010 Jul 7;(7):CD007570. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Lactulose
	Polyethylene glycol (PEG)
	Relative
(95% CI)
	Absolute
	
	

	Relief of abdominal pain (follow-up 14-84 days; assessed with: A score or dichotomised (y/n))

	23
	randomised trials
	serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none
	66/119 
(55.5%)
	88/116 
(75.9%)
	OR 0.40 (0.23 to 0.69)
	202 fewer per 1000 (from 74 fewer to 339 fewer)
	⊕⊕⊝⊝
LOW
	IMPORTANT6

	Defecation frequency (follow-up 2-12 weeks; measured with: Bowel diary; range of scores: 0-30; Better indicated by higher values)

	37
	randomised trials
	serious8
	no serious inconsistency
	no serious indirectness
	serious5
	none
	113
	114
	-
	MD 1.57 lower (2.77 to 0.36 lower)
	⊕⊕⊝⊝
LOW
	IMPORTANT6


1 According to ROME III criteria
2 Participants: both adults and children with chronic constipation (ROME III) and treated with lactulose or PEG. We will only discuss pediatric trials
3 Dupont and Wang: see Cochrane review. Not included in this analysis: Candy, Gremse and Voskuijl: not using comparable data for meta-analysis 
4 Dupont: no risk of bias, Wang: incomplete outcome data, unclear if free of selective reporting
5 Small sample size
6 Mean score of the 6 working group members
7 Candy, Gremse and Voskuijl: see Cochrane review. Not included in this analysis: Dupont: they reported def. frequency using medians and interquartile ranges. Wang: Def frequency was reported although this appeared to be for 2 weeks rather than 1 week. Also no standard deviation was provided
8 Candy: unclear allocation of concealment, unclear if incomplete outcome data, Gremse: unclear allocation of concealment, no blinding, Voskuijl: unclear if free of selective reporting (did not report on form of stool, relief of abd.pain and use of additional products)

Question: Should Polyethylene glycol vs Placebo be used for functional constipation?1,2
Settings: Children aged 24 months to 11 years, outpatient pediatric clinics in United Kingdom
Bibliography: Thomson MA, Jenkins HR, Bisset WM, Heuschkel R, Kalra DS, Green MR, Wilson DC, Geraint M. Polyethylene glycol 3350 plus electrolytes for chronic constipation in children: a double blind, placebo controlled, crossover study. Arch Dis Child. 2007; 92 (11): 96-1000. 2.Nurko S, Youssef NN, Sabri M, Langseder A, McGowan J, Cleveland M, Di Lorenzo C. PEG3350 in the treatment of childhood constipation: a multicenter, double-blinded, placebo-controlled trial. J Pediatr. 2008;153(2):254-61, 261.e1.

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Polyethylene glycol
	Placebo
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency (follow-up 4 weeks; measured with: Bowel diary; range of scores: 0-30; Better indicated by lower values)

	1
	randomised trials3
	serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none6
	47
	48
	-
	MD 1.64 higher (0.99 to 2.88 higher)
	⊕⊕⊝⊝
LOW
	IMPORTANT7

	Pain on defecation (follow-up 4 weeks; measured with: Bowel diary: scored as 0 = none, 1 = mild, 2 = moderate, 3 = severe; range of scores: 0-3; Better indicated by lower values)

	1
	randomised trials
	serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none6
	47
	47
	-
	MD 0.28 lower (0.52 to 0.01 lower)
	⊕⊕⊝⊝
LOW
	CRITICAL7

	Straining on defecation(follow-up 2-4 weeks8; measured with: Bowel diary9; range of scores: 0-3 or 4; Better indicated by lower values)

	2
	randomised trials
	serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none6
	7410
	71
	-
	Thomson: mean difference -0.65 (95% CI -0.97 to -0.33) Nurko: mean difference -1.2 (95% CI -0.37-0.97)
	⊕⊕⊝⊝
LOW
	CRITICAL7

	Fecal incontinence frequency(follow-up 2-4 weeks8; measured with: Bowel diary; range of scores: 0-30; Better indicated by lower values)

	2
	randomised trials
	serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none6
	7411
	71
	-
	Thomson: mean difference -0.15 (95% CI: -3,.04-2.74) Nurko: mean difference -0.70 (95% CI -2.9-1.5)

	⊕⊕⊝⊝
LOW
	CRITICAL7

	Safety/Adverse events (follow-up 4 weeks; assessed with: Bowel diary)

	1
	randomised trials
	serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none6
	31/49 
(63.3%)12
	28/49 
(57.1%)12
	RR 1.1 (0.8 to 1.53)
	57 more per 1000 (from 114 fewer to 

303 more)
	⊕⊕⊝⊝
LOW
	CRITICAL7


1 polyethylene glycol 3350 plus electrolytes. Starting dose < 7 years 6.9 g/day, 7-11 years 13.8 g/day.The dosage was adjusted over the first week of treatment in periods I and III and could be adjusted in the second week of each treatment period to determine a dose at which symptoms of constipation as defined by the Rome criteria did not occur.
2 children with chronic constipation (lasting >3 months), defined as < 3 bowel movements per week and one of the following: pain on defaecation on 25% of days; >25% of bowel movements with straining; >25% of bowel movements with hard/lumpy stools
3 Randomised, double blind, placebo controlled crossover trial. All children entered a 1-week run-in period, during which they were able to continue any laxative treatment that they were already taking (with the exception of high doses of stimulantlaxatives). After this week, they were randomised to receive either PEG+E or matching placebo for 2 weeks, followed by a 2-week placebo washout period before they crossed over to receive the alternative treatment for another 2 weeks 
4 Thomson:Studies concerning a chronic condition should consider long-term outcomes and therefore a cross-over design may not be the most appropriate way to look at chronic constipation
5 Small sample size
6 Thomson: study funded by industry
7 Mean score of the 6 working group members
8 Studies concerning a chronic condition should consider long-term outcomes 
9Thomson: scored as 0 = none, 1 = mild, 2 = moderate, 3 = severe Nurko: Scale 0-4: 0 = “too easy-no effort” to 4 = “very difficult-much effort”
10 Nurko: Straining decreased significantly for those receiving PEG3350 (P= 0.05 for overall difference between groups and placebo; P =0.008 for a dose response trend). Absolute numbers (mean):placebo= -1,2 PEG 3350 0.2 g/kg: -1.1,PEG 3350 0.4 g/kg: -0.9, PEG 3350 0.8 g/kg: -1.1. For analysis, data on 0.4 g/kg are used because this dosage was recommended by the authors
11 Nurko: Dosage 0.4g/kg. Authors stated that this dosage was recommended because it showed similar efficacy with fewer side effects.
12 None of events were serious and most were judged by the investigator to be moderate or mild in severity. Twenty children (41%) on PEG+E and 22 children (45%) on placebo experienced 41 events and 45 events,respectively, that were judged by the investigator to be at least possibly related to the study treatment. Most of these treatment related events were gastro-intestinal disorders (particularly abdominal pain), which were reported for fewer children on PEG+E (39%, 39 events) than on placebo (45%, 41 events). However, data concerning side-effects are not clear reported


Question: Should Polyethylene glycol vs Placebo be used for functional constipation?1,2
Settings: children 4 to 16 years with chronic constipation in tertiary outpatient clinics in the United States
Bibliography: Nurko S, Youssef NN, Sabri M, Langseder A, McGowan J, Cleveland M, Di Lorenzo C. PEG3350 in the treatment of childhood constipation: a multicenter, double-blinded, placebo-controlled trial. J Pediatr. 2008;153(2):254-61, 261.e1.

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Polyethylene glycol
	Placebo
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency 3 or more (response to treatment) (follow-up 2 weeks3; assessed with: Bowel diary)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious4
	None
	61/79 
(77.2%)5
	10/24 
(41.7%)5
	RR 1.85 (1.14 to 3.02)
	354 more per 1000 (from 58 more to 842 more)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT6

	Cramping (abd pain) (follow-up 2 weeks3; measured with: Bowel diary7; range of scores: 0-4; Better indicated by lower values)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious4
	None
	278
	24
	-
	MD 0.5 lower (1.18 lower to 0.18 higher)
	⊕⊕⊕⊝
MODERATE
	IMPORTANT6

	Safety/Adverse events 0,2gr/kg (follow-up 2 weeks; assessed with: Diary and laboratory tests9)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious4
	None
	9/26 
(34.6%)
	14/24 
(58.3%)
	RR 0.59 (0.32 to 1.11)
	239 fewer per 1000 (from 397 fewer to 64 more)
	⊕⊕⊕⊝
MODERATE
	CRITICAL6

	Safety/Adverse events 0,4 gr/kg (follow-up 2 weeks3; assessed with: Diary and laboratory tests9)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious4
	None
	16/27 
(59.3%)
	14/24 
(58.3%)
	RR 1.02 (0.64 to 1.61)
	12 more per 1000 (from 210 fewer to 356 more)
	⊕⊕⊕⊝
MODERATE
	CRITICAL6

	Safety/Adverse events 0,8 gr/kg (follow-up 2 weeks; assessed with: Diary and laboratory tests9)

	1
	randomised trials
	no serious risk of bias
	no serious inconsistency
	no serious indirectness
	serious4
	None
	17/26 
(65.4%)
	14/24 
(58.3%)
	RR 1.12 (0.72 to 1.74)
	70 more per 1000 (from 163 fewer to 432 more)
	⊕⊕⊕⊝
MODERATE
	CRITICAL6


1 In different dosages: 0,2 g/kg (n=26), 0.4 g/kg (n=27) and 0.8 gr/kg (n=26)
2 Chronic constipation was diagnosed when for at least 3 months there was a history of < 3 spontaneous bowel movements per week and 1 or more associated symptoms: straining, hard stools sensation of incomplete evacuation, production of large bowel movements that may obstruct the toilet, or painful defecation. Patients who were taking other laxatives were included only if they had < 3 BM/wk while taking the laxative, and all laxatives were stopped at least 2 days before the run-in period started 
3 Studies concerning a chronic condition should consider long-term outcomes 
4 Small sample sizes
5 A significantly higher proportion of children on PEG3350 responded to treatment compared with placebo (P = 0.026); 42% of children in the placebo group were successfully treated compared with 77%, 74%, and 73% of the 0.2, 0.4, and 0.8 g/kg groups (P =< 0.04 when comparing each group with placebo). There was no difference in the proportion of responders among the different PEG groups
6 Mean score of the 6 working group members
7 Scale 0-4: 0 = “none” to 4 = “very painful”
8 There was no significant difference in the total number of cramping. Absolute numbers (mean): placebo= -0.1 PEG 3350 0.2 g/kg: -0.5,PEG 3350 0.4 g/kg: -0.4, PEG 3350 0.8 g/kg: -0.1. No more precise data were given 
9 Including chemistry panel, serum osmolarity and liver function tests


Question: Should Lactulose vs Liquid paraffin be used for Functional constipation?1,2
Settings: children aged 2–12 years , outpatient pediatric gastroenterology department in Turkey
Bibliography: Urganci N, Akyildiz B, Polat TB..A comparative study: the efficacy of liquid paraffin and lactulose in management of chronic functional constipation. Pediatr Int. 2005;47(1):15-9.

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Liquid paraffin 
	Lactulose
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency (follow-up 8 weeks; measured with: Bowel diary; Better indicated by lower values)

	1
	randomised trials
	very serious3
	no serious inconsistency
	no serious indirectness
	serious4
	none
	20
	20
	-
	MD 3.7 higher (0.76 to 6.64 higher)
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT5


1 1 ml/kg twice/day. Dose adapted by 25% every 3 days as is required to yield 2 firm loose stools per day. Max dose is 3ml /kg/day
2 Children, 2-12 years, with chronic constipation with at least 2 of the following in the last 3 months: hard stools, painful defecation, rectal bleeding, encopresis and <3 bowel movements weekly
3 Unclear blinding and incomplete reporting of results
4 Small sample size
5 Mean score of the 6 working group members

Question: Should Mineral oil vs Polyethylene glycol be used for fecal impaction in idiopathic constipation?1,2,3
Settings: children aged over 2 years in pediatric gastroenterology department in United States
Bibliography: Tolia V, Lin CH, Elitsur Y. A prospective randomized study with mineral oil and oral lavage solution for treatment of fecal impaction in children. Aliment Pharmacol Ther. 1993 Oct;7(5):523-9. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Mineral oil
	Polyethylene glycol
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency (> 1 after treatement) (follow-up 2 days4; assessed with: Bowel diary)

	1
	randomised trials
	very serious5
	no serious inconsistency
	no serious indirectness
	serious6
	none
	12/17 
(70.6%)
	17/19 
(89.5%)
	RR 0.79 (0.56 to 1.11)
	188 fewer per 1000 (from 394 fewer to 98 more)
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT7


1 Mineral oil: 30ml/10 kg
2 Polyethylene glycol : 20 ml/kg/h for 4 hours once daily on 2 consecutive days. Unclear from the paper whether this contained electrolytes or not
3 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, fecal impaction
4 Studies concerning a chronic condition should consider long-term outcomes
5 No blinding, allocation of concealment and unclear,loss to follow-up>20% in both groups 
6 small sample size
7 Mean score of the 6 working group members

Question: Should Polyethylene glycol vs Liquid paraffin be used for functional constipation?1,2,3
Settings: Children 2 to 12 years, outpatient clinic in Iran 
Bibliography: Rafati M, Karami H, Salehifar E, Karimzadeh A. Clinical efficacy and safety of polyethylene glycol 3350 versus liquid paraffin in the treatment of pediatric functional constipation. Daru. 2011;19(2):154-8. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Polyethylene glycol
	Liquid paraffin
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency at day 120 (follow-up 4 months; measured with: Unclear; range of scores: 0-10; Better indicated by lower values)

	1
	randomised trials
	very serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none6
	80
	78
	-
	MD 1 higher (0.12 to 1.88 higher)
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT7

	Fecal incontinence frequency at week 4 (follow-up 4 months; assessed with: Unclear.)

	1
	randomised trials
	very serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none6
	12/80 
(15%)
	10/78 
(12.8%)
	RR 1.17 (0.54 to 2.55)
	22 more per 1000 (from 59 fewer to 199 more)
	⊕⊝⊝⊝
VERY LOW
	CRITICAL7


1 PEG 3350 1.0-1.5 g/kg/day for 4 months
2 Liquid paraffin 1.0-1.5 ml/kg/day for 4 months
3 A history of functional constipation (at least 3 months) was defined as < 3 stools/week, more than 1 encopresis/week or palpable abdominal or rectal fecal mass on physical examination 
4 Unclear allocation of concealment, unclear blinding, no clear data about loss to follow-up and intention to treat principle
5 Small sample size
6 Sponsored by PEG-industry
7 Mean score of the 6 working group members

Question: Should Polyethylene glycol vs Milk of magnesia be used for functional constipation and fecal incontinence?1
Settings: children, 4 -16 years, in tertiary care pediatric clinics in United States
Bibliography: Loening-Baucke V, Pashankar DS. 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(2):528-35. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Polyethylene glycol
	Milk of magnesia
	Relative
(95% CI)
	Absolute
	
	

	Defecation frequency (follow-up 12 months; measured with: Data from parent's verbal report or bowel diary; Better indicated by lower values)

	1
	randomised trials
	very serious2
	no serious inconsistency
	no serious indirectness
	serious3
	none
	39
	40
	-
	MD 1.40 lower (3.36 lower to 0.56 higher)
	⊕⊝⊝⊝
VERY LOW
	IMPORTANT4

	Fecal incontinence frequency (follow-up 12 months; measured with: Data from parent's verbal report or bowel diary; range of scores: 0-100; Better indicated by lower values)

	1
	randomised trials
	very serious2
	no serious inconsistency
	no serious indirectness
	serious3
	none
	39
	40
	-
	MD 2.20 higher (3.48 lower to 7.88 higher)
	⊕⊝⊝⊝
VERY LOW
	CRITICAL4


1 Inclusion criteria were age of ≥4 years and presence of functional constipation with fecal incontinence. Functional constipation was defined by a duration of ≥8 weeks and ≥2 of the following characteristics: frequency of bowel movements of <3 stools per week, >1 episode of fecal incontinence per week, large stools noted in the rectum or felt during abdominal examination, passing of stools so large that they obstructed the toilet, and retentive posturing
2 Lack of blinding, high drop-out rate of 7 children in the PEG group and 20 children in the milk of magnesia group at 12 months' follow-up 
3 Small sample size
4 Mean score of the 6 working group members

Question: Should Polyethylene glycol vs Milk of magnesia be used for functional constipation?1,2,3
Settings: children, 1-4 years, in outpatient clinic in Thailand
Bibliography: Ratanamongkol P, Lertmaharit S, Jongpiputvanich S. Polyetylene glycol without electrolytes versus milk of magnesia for the treatment of functional constipation in infants and young children: a randomized controlled trial. Asian Biomedicine 3 (4)2009; 391-399.

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Polyethylene glycol
	Milk of magnesia
	Relative
(95% CI)
	Absolute
	
	

	Improvement rate (follow-up 4 weeks; assessed with: Data from parent's verbal report or bowel diary): Proportion of children with 3 or more bowel movements per week, 2 or less episodes of fecal incontinence per month, and no painful defecation, with or without laxative therapy

	1
	randomised trials
	serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none
	42/46 
(91.3%)
	28/43 
(65.1%)
	RR 1.4 (1.11 to 1.78)
	260 more per 1000 (from 72 more to 508 more)
	⊕⊕⊝⊝
LOW
	IMPORTANT6

	Safety/adverse events (follow-up 4 weeks; assessed with: Data from parent's verbal report or bowel diary)

	1
	randomised trials
	serious4
	no serious inconsistency
	no serious indirectness
	serious5
	none
	20/46 
(43.5%)7
	24/43 
(55.8%)7
	RR 0.78 (0.51 to 1.19)
	123 fewer per 1000 (from 273 fewer to 106 more)
	⊕⊕⊝⊝
LOW
	CRITICAL6


1 PEG 4000 without electrolytes: 0.5 gr/kg/day, once daily. Parents were asked to increase the dosage if stools were still hard ( Bristol type 1-3) or not frequent enough and to decrease the dosage if stools were watery or too numerous. Compliance rate was 89%, p=0.041 
2 Milk of magnesia: 0.5 ml/kg/day once daily. Parents were asked to increase the dosage if stools were still hard ( Bristol 1-3) or not frequent enough and to decrease the dosage if stools were watery or too numerous. Compliance rate was 72 % (p=0.041)
3 According to ROME III-criteria. Median stool frequency was 3 at initial visit. Only 2 patients were suffering from fecal incontinence (one in PEG and 1 in milk of magnesia group).
4 Unclear information about blinding
5 Small sample size
6 Mean score of the 6 working group members

7 No serious adverse events occured. No significant differences in adverse events (abdominal pain/discomfort, bloating/flatulence and nausea/vomiting) in both groups, p=0.245. Only children in milk of magnesia group had more diarrhea than those in PEG group (28% vs 4.3%, p=0.002). Diarrhea was resolved by reducing the dosages

Question: Should Rectal medication vs Oral medication be used for fecal impaction in functional constipation?1,2,3
Settings: Children 4-16 years with functional constipation and rectal fecal impaction in a tertiary outpatient clinic in The Netherlands
Bibliography: Bekkali NL, van den Berg MM, Dijkgraaf MG, van Wijk MP, Bongers ME, Liem O, Benninga MA. Rectal fecal impaction treatment in childhood constipation: enemas versus high doses oral PEG. Pediatrics 2009;124(6):e1108-15. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Rectal medication
	Oral medication
	Relative
(95% CI)
	Absolute
	
	

	Fecal incontinence frequency (follow-up 2 weeks4; measured with: Bowel diary; range of scores: 0-50; Better indicated by lower values)

	1
	randomised trials
	serious5
	no serious inconsistency
	no serious indirectness
	serious6
	none
	41
	39
	-
	mean 3.6 lower (8.34 lower to 1.14 higher)
	⊕⊕⊝⊝
LOW
	CRITICAL7

	Abdominal pain (follow-up 2 weeks3; assessed with: Bowel diary)

	1
	randomised trials
	serious5
	no serious inconsistency
	no serious indirectness
	serious6
	none
	23/41 
(56.1%)
	17/39 
(43.6%)
	RR 1.29 (0.82 to 2.01)
	126 more per 1000 (from 78 fewer to 440 more)
	⊕⊕⊝⊝
LOW
	IMPORTANT7

	Defecation frequency (follow-up 2 weeks; measured with: Bowel dairy; range of scores: 0-20; Better indicated by lower values)

	1
	randomised trials
	serious5
	no serious inconsistency
	no serious indirectness
	serious6
	none
	41
	39
	-
	mean 1.7 lower (3.98 lower to 0.58 higher)
	⊕⊕⊝⊝
LOW
	IMPORTANT7


1 Klyx once daily for 6 days (60 ml children < 6 years, and 120 ml for children of 6 years and older). Maintenance therapy was started after 6 days of disimpaction: Movicolon 0.5 g/kg/day for at least 2 weeks (follow-up period) 
2 PEG 3350 with electrolytes (Movicolon) 1.5 gr/kg per day for 6 days. Maintenance therapy was started after 6 days of disimpaction: Movicolon 0.5 g/kg/day for at least 2 weeks (follow-up period)
3 Rectal fecal impaction and ≥ 1 of the other ROME-III criteria for functional constipation.

4 weeks after disimpaction
5 Ofcourse no blinding possible for patients and caregivers. However, caregivers fill in diary. No blinding clinician and outcome assessors
6Small sample size
7 Mean score of the 6 working group members

Question: Should Education, behavioral strategies, oral laxatives and 3 rectal enemas weekly vs education, behavioral strategies and oral laxatives be used for chronic functional constipation?1,2,3
Settings: children 8-18 years with chronic functional constipation in a tertiary oupatient clinic in The Netherlands
Bibliography: Bongers ME, van den Berg MM, Reitsma JB, Voskuijl WP, Benninga MA. A randomized controlled trial of enemas in combination with oral laxative therapy for children with chronic constipation. Clin Gastroenterol Hepatol. 2009;7(10):1069-74. 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Education, behavioral strategies, oral laxatives and 3 rectal enemas weekly 
	Education, behavioral strategies and oral laxatives
	Relative
(95% CI)
	Absolute
	
	

	Abdominal pain (follow-up 52 weeks; assessed with: questionnaire4)

	1
	randomised trials
	serious5
	no serious inconsistency
	no serious indirectness
	serious6
	none
	10/50 
(20%)7
	15/50 
(30%)7
	RR 0.67 (0.33 to 1.34)8
	99 fewer per 1000 (from 201 fewer to 102 more)
	⊕⊕⊝⊝
LOW
	IMPORTANT9

	Painful defecation (follow-up 52 weeks; assessed with: questionnaire4)

	1
	randomised trials
	serious5
	no serious inconsistency
	no serious indirectness
	serious6
	none
	4/50 
(8%)7
	10/50 
(20%)7
	RR 0.4 (0.13 to 1.19)10
	120 fewer per 1000 (from 174 fewer to 38 more)
	⊕⊕⊝⊝
LOW
	CRITICAL9

	Treatment success: 3 or more bowel movements per week and < 1 fec incontinence episode per week, irrespective of laxative use. (follow-up 52 weeks; assessed with: questionnaire4)

	1
	randomised trials
	serious5
	no serious inconsistency
	no serious indirectness
	serious6
	none
	24/50 
(48%)7
	18/50 
(36%)7
	RR 1.33 (0.83 to 2.13)11
	119 more per 1000 (from 61 fewer to 407 more)
	⊕⊕⊝⊝
LOW
	CRITICAL9


1 3 rectal enemas were given during the first 3 months. Thereafter, frequency was reduced by 1 enema per week every 3 months.
2 PEG starting dose 0,5 g/kg/day. If treatment was considered insufficient, the dose was optimized to a maximum of 1,5 g/kg/day
3 Chronic constipation was defined as constipation according to ROME III criteria for at least 2 years
4 Bowel diary
5 No blinding doctors and outcome assessors
6 Small sample size
7 By estimation, absolute numbers not reported
8 P=0.36 for overall test for differences between control and intervention group at all time points by using GEE analysis
9 Mean score of the 6 working group members
10 P=0.35 for overall test for differences between control and intervention group at all time points by using GEE analysis
11 Overall treatment success was not significantly different between the 2 groups during trial period : p=0,67

Question 8
What is the efficacy and safety of new therapies for children with intractable constipation?

8.3 Transcutaneous nerve stimulation

Question: Should Transcutaneous nerve stimulation be used for functional constipation?1
Settings: Children 7-18 years with slow transit constipation from the gastrointestinal and surgery clinics in a tertiary pediatric hospital in Australia
Bibliography: Clarke MC, Chase JW, Gibb S, Hutson JM, Southwell BR. Improvement of quality of life in children with slow transit constipation after treatment with transcutaneous electrical stimulation. J Pediatr Surg.2009;44(6):1268-72 

	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Transcutaneous nerve stimulation
	Control
	Relative
(95% CI)
	Absolute
	
	

	Quality of life according to children (follow-up 6 weeks; measured with: Pediatric Quality of life Inventory questionnaire (PedsQL)2,3; range of scores: 0-100; Better indicated by higher values)

	1
	randomised trials
	very serious4
	no serious inconsistency5
	no serious indirectness
	serious6
	none
	16
	16
	-
	mean 5 higher (1.24 lower to 11.24 higher)
	⊕⊝⊝⊝
VERY LOW
	CRITICAL2

	Quality of life according to parents (follow-up 6 weeks; measured with: Pediatric Quality of life Inventory questionnaire (PedsQL); range of scores: 0-100; Better indicated by lower values)

	1
	randomised trials
	very serious4
	no serious inconsistency5
	no serious indirectness
	very serious7
	none
	16
	16
	-
	MD 0.6 lower (7.99 lower to 6.79 higher)
	⊕⊝⊝⊝
VERY LOW
	CRITICAL2


1 According to ROME II criteria. Children with slow transit constipation not responsive to medical treatment
2 Mean score of 6 working group members
3 Self-reported by children, parent-reported
4 No adeqeate concealment of allocation, no blinding, incomplete reporting of results
5 One single trial
6 Smalll sample size 
7 Very large 95% CI 
Question 9
What is the prognosis and what are prognostic factors in children with functional constipation?

9.1 What is the prognosis of functional constipation in children?

9.2 What are prognostic factors for the course of constipation in children with functional constipation?

Studies included in analysis

	Author, year


	Setting
	Study population


	Constipation definition
	Treatment
	Follow-up 


	Recovery definition
	Percentage

Recovered at end of follow up
	Prognostic factors 


	Results



	Banasz-kiewicz et al., 2006

QS 8


	Pediatric gastroenterology department
	N=84

Age: mean 96.0 ± 41.5 months 

Gender: M/F 36/48  

Duration: 71.9±41.7 months 

Severity: defecation frequency 2.2± 0.6

Excl: Enteric neuromuscular, anatomic, or metabolic diseases
	<3 BMs/week ≥12 weeks
	lactulose+LGG or lactulose+ placebo
	24 months

Loss to FU: 6%


	≥3 BMs/week, no fecal soiling 
	off laxatives: 60%

with laxatives:

10%
	None presented
	

	De Lorijn et al., 2004

QS 10


	Pediatric gastroenterology department

	N=169

Age: median 8.4 yrs (25th-75th centiles 7.0-10.5)

Gender: M/F: 109/60

Onset: median age 3.5 yrs (25th-75th centiles 1.0-4.0)

Severity: median deffreq/wk:2.0 (25th-75th centiles 1.0-2.0); encopresis freq/wk: 10.0 (25th-75th centiles 5.5-21.0)

Excl: Hirschsprung’s disease, spinal and anal anomalies, previous colon surgery, metabolic/renal abnormalities, mental retardation, use of drugs other than laxatives
	≤ 2 of the following: <3BM/week; >1 episode of encopresis/week; very large stools every 7-30 days; palpable abdominal or rectal  mass


	high fiber diet, toilet advice, laxatives (lactulose or enema), biofeedback training or anorectal manometry


	12 months

Loss to FU: no information

	≥3 BMs/week, <1 episode of encopresis/2 weeks, no laxatives for (1 month


	57.7%

with laxatives:

67.6%


	Male gender 

Presence of a rectal or abdominal mass 

CTT>100 hrs 

Defecation frequency;

encopresis frequency;

nighttime encopresis;

large stools 
	0.34 (0.16-0.70)

3.39 (1.30-8.83)

0.31 (0.12-0.85)

No statistical 

significant 

association

	Elshimy et al., 2000

QS 4
	General pediatric department
	N=42

Age mean 21 months (1-58) 

Gender not presented

Duration: 12,5 months (1-48)

Severity: not presented

Excl: no criteria presented


	unspecified
	laxatives, advice of intake of dietary fiber and fluids
	18 months

Loss to FU: 2.22%, 
	Unspecified
	off laxatives: 71%

with laxatives: 88%
	Complicating psychosocial factors 
	No statistical 

analysis 

performed

	Loening-Baucke 1987

QS 5


	General pediatric department

	N=25

Age mean 9.9 yrs (5.8-15.4)

Gender: M/F 19/6 

Duration >1 yr. 

Severity: encopresis frequency: range 3- >10/day

Excl: age <5 yrs, hypothyroidism, Hirschsprung’s disease, mental deficiency, chronic debilitating disease, previous colon surgery.


	unspecified

(constipation and encopresis and large amount of stools in the rectum) 


	disimpaction, milk of magnesia, high fiber diet, bowel training techniques


	9-16 months

Loss to FU: 0%


	(3 BMs/week, (2 smear/month, off laxatives for ( 1 month


	At 12 months: 36%


	Age at presentation;

time of onset of constipa-tion and encopresis; soiling frequency; 

severe abdominal pain 

Presence of a palpable abdominal fecal mass 

Ability to relax external sphincter 

Ability to defecate rectal balloon 
	No association measures presented; not statistically significantly associated.

P<0.0001

Recovery 70%(yes) vs. 13% (no)

Recovery 64%(yes) vs. 14% (no)

	Loening-Baucke 1989

QS 7
	General pediatric department
	N=104.

Analyzed children:

Age mean 9.0(2.4 years 

Gender: M/F 69/28 

Duration: not presented 

Severity: mean soiling freq: 15/week, palpable fecal mass in the abdomen: 45%

Excl: age <5 yrs, hypothyroidism, Hirschsprung’s disease, mental deficiency, chronic debilitating disease, previous colon surgery.


	unspecified (chronic constipation and overflow incontinence)
	disimpaction, milk of magnesia, high fiber diet, bowel training techniques
	12 months

Loss to FU: 6.73%
	(3BMs/week, (2 smear/month, off laxatives for ( 1 month


	43%
	Gender; age at presentation; time of onset of con-stipation and soiling; defe-cation fre-quency; histo-ry of severe abdominal pain; night-time urinary incontinence; previous urinary tract infection

Mean soiling frequency/wk (rec vs non-rec)

Presence of a palpable abdominal fecal mass 

Inability to defecate rec-tal balloons 

Abnormal contraction of the external anal sphincter 
	No association measures presented; not statistically significantly associated.

(10 vs 18) p<0.002

(26% vs 62%) p<0.0006

In relation to treatment failure: p<0.04. 
In relation to treatment failure: p<0.01.

	Loening-Baucke 1993

QS 6
	General pediatric department
	N=174. 

Age mean 2.2(1.3 yrs 

Gender: M/F 87/87 

Onset: mean age 11(13 months

Severity: <1BM/wk: 13%, (1 BM/wk: 32%, <3BM/wk:58%

Excl: disease states that placed limitations on the act of defecation such as hypotonia, cerebral palsy, severe mental retardation, or Hirschsprung’s disease, anal atresia, or spinal disease
	(3BM/week or painful def (complaint of pain; screaming and crying before or during def, blood on the stool, anal fissure), or rectal impaction, or an abdominal fecal mass
	disimpaction, education, milk of magnesia,  increase of dietary fiber and scheduled toilet sittings
	6.9(2.7 yrs.

Loss to FU: 48.3%


	(3 BM per week, no soiling, and no treatment


	At 12 months: 63%


	Gender; age at presentation; time of onset of con-stipation; defecation fre-quency; stool withholding; urinary tract infection; abdominal or rectal mass


	No association measures presented for  all children; no significant differences 



	Loening-Baucke 1996

QS  6
	General pediatric department
	N=232. 

Age mean  9(3yrs 

Gender: M/F 176/56

Duration: not presented

Severity: not presented for all children.

Excl: Hirschsprung disease, hypothyroidism, mental deficiency, chronic debilitating diseases or neurologic abnormalities, and previous surgery of the colon
	unspecified
	disimpaction, education, laxative use, increase of dietary fiber, and scheduled toilet sittings. In case of anismus: biofeedback 
	12 months.

Loss to FU: 40%
	3BM/week and (2 soiling episod/month, off laxatives for (1 month

Successfully treated:(3BM/ week and (2 soiling episodes/ month, no abdominal pain, irrespective of laxative use
	41.7%

successfully treated: 47.5%
	Ability to defecate a 100 ml rectal balloon 

Secondary encopresis 


	OR 2.13 (95%CI 

1.06-4.29)

P<0.04

OR 2.09 (95%CI 1.04-4.23)

P<0.04

	Miele et al., 2004

QS 5
	General pediatric department
	N=66. 

Age mean 3.9(2.8 yrs

Gender: M/F 30/36

Duration: age at onset: 2.1(1.8 Severity: not presented

Excl: no criteria presented
	Rome II criteria


	disimpaction, laxative maintenance therapy, increase of dietary fibre


	12 months.

Loss to FU: 29%
	 unspecified


	70% 


	None presented
	

	Polanco et al., 2004

QS 6
	Pediatric gastroenterology department
	N=154 

Age mean 6.3±3.3 yrs 

Gender: M/F 72/82 
Duration: age of onset 2-4 yrs: 23.8%, onset >4 yrs: 39.5%  Severity: abdominal pain: 53.2%, palpable abdominal mass: 8.15%

Excl: no criteria presented
	<3 BM/wk for ≥3 months, with difficult and painful defecation
	toilet training, diet rich in fibre, maintenance medication if necessary
	6 months.

Loss to FU: 

not presented
	≥3 BM/day
	98.4%
	None presented
	

	Staiano et al., 1994

QS 8
	not specified
	N=103. 

Age median 4.7 yrs (1.3-11.3)

Gender: M/F 61/42 

Duration: at least 6 months; Severity: median BM/week: 2 (range 1-4). 

Excl: hypoparathyroidism, hyperparathyroidismspinal, anal anomalies and mental retardation. 


	unspecified
	toilet training, high fiber diet, disimpaction,  lactulose for 3 months
	5 yrs.

Loss to FU: 39.8%
	>4BM/wk and/or TGTT <33 hr while off laxatives for  ≥1 month


	48% 
	History of constipation in the first year of life 

Positive family history

Presence of abdominal pain at 1 yr from diagnosis

Age at onset

Soiling, age and abdominal pain at presentation; gender; defecation frequency; megarectum/ megacolon and TGTT at diagnosis
	(Recovered vs. constipated)

33.3% vs 53.1%, p<0.05

26.6% vs  40.6%, p<0.05

p<0.05 in relation to persistence

3.0±2.9 vs 1.8±1.4, p<0.05

Not significantly associated  

	Van den Berg et al., 2005

QS 10
	Pediatric gastroenterology department 
	N=47

Age median 3.5 months (25th-75th perc. 2.0-13.5) 

Gender: M/F 28/19 

Duration: median 3 months (25th-75th perc. 12-9.2)

Severity: median BM/week: 2 (25th-75th perc. 0-7)

Excl: organic causes of constipation such as Hirschsprung’s disease, gastrointestinal malformations, spinal abnormalities, cerebral palsy
	≥1 of the following: <3 BM/week; painful defecation; use of laxatives
	disimpaction by enemas, followed by oral laxatives 
	median FU 20 months (range 6-52)

Loss to FU: 11%.


	≥4 weeks with (3 BM/week, no pain during defecation and no laxative use


	At 12 months: 60% 

At 12 months with laxatives: 17% 
	<2 months  of treatment before presentation 

<3 months of symptoms before intake

Gender; age of onset; defecation frequency at presentation; prematurity; delayed passage of meconium; positive family history
	RR 2.4 (95%CI  1.2-4.8)

RR 2.5 (95%CI 1.1-3.7)

Not significantly associated

	van Ginkel et al., 2003

QS 9
	Pediatric gastroenterology department 
	N=418, 

Age median 8 yrs (25th-75th perc. 6-10) 

Gender : M/F 139/279 

Duration: median period of symptoms before intake: 5 yrs+5 months

Severity: median defecation freq/week: 2 (25th-75th perc 1-5.5); median encopresis frequency/wk: 2 (25th-75th perc. 3-17)

Excl: organic causes of constipation and children using drugs influencing gastrointestinal function other than laxatives
	≥2 of the following: <3BM/week, (2 episodes of encopresis/week, periodic passage of very large amounts at least once every 7-30 days, palpable abdominal or rectal mass
	disimpaction, maintenance therapy, high fiber diet, education, and additional biofeedback or anorectal manometry
	Median FU 5 yrs (range 1-8).

Loss to FU at 1 yr: 4.5%.


	≥4 weeks with (3 BM/week with (2 encopresis episod/month, no laxative use


	At 12 months: 59%

At 12 months  with laxatives:

24%
	Onset of complaints >4 yrs (<1 yr=ref)

Difference of 7 encopresis episodes/wk at intake  

Male sex; age of onset of complaints;

duration of symptoms;

positive family history; hard fecal bolus found on physical examination
	RR+ 95%CI  for first success

1.55 

(1.11-2.15)

0.87 

(0.80-0.94)
Not significantly associated


	Bongers 2010

QS 13
	Pediatric gastroenterology department 
	N=401

Age ≥5 years; median 8 yrs (IQR 6-9) 

Gender M/F 261/140 

Duration ≥2 months on laxative treatment 

Severity: fecal incontinence frequency median 10(IQR 5-21), fecal incontinence 92%; rectal scybalus 30%

Excl: organic causes of constipation or mental retardation and using drugs that influence gastrointestinal function other than laxatives


	≥2 months on laxative treatment 

Presence ≥2 of the following 4 criteria: defecation frequency <3 per week;  ≥2 episodes of fecal incontinence per week; passage of very large amounts of stool at least once every 7 to 30 days; palpable abdominal or rectal mass. 
	6-8 weeks treatment protocol not further described
	Median 11yrs (IQR 9-13)

Loss to FU 15% (n=62) Losses differed from included in age at first visit (7 vs 8 yr)
	(3 BM/week for a period ≥4 weeks and <2 episodes of fecal incontinence/ month: 

- with no use of laxatives in the previous 4 weeks (1)

- with use of laxatives (2)
	After 10 years fu n=273, loss to fu n=23(8.4%)

Group1: 78%

Group 2.2%
	Gender; age at onset; time between onset and first presentation clinic; defecation frequency; frequency fecal incontinence
	Delay: OR 0.81 (0.71-0.91)
Age at onset: OR 0.87 (0.77-0.98)

Defecation frequency: OR 1.09 (1.00-1.19)

Gender and fecal incontinence frequency were not significantly related.

Relapse: 5 and 7 years after good clinical outcome 

Women: 28% and 40% 

Men: 12% and 20%; P=0.01

	Martinez-Costa et al., 2005

QS 6
	Pediatric gastroenterology department
	N=62.

Age median 6.1 yrs (range 1-14) 

Gender M/F 25/37 

Duration (2 months 

Severity: encopresis 31%, fecal impaction 27%

Excl: organic causes of constipation 

	(3 BM/week in the previous 2 months; voluminous or scybalous stools; pain or straining; (2 soiling episodes/week
	disimpaction and maintenance treatment
	12 months. Loss to FU : no information
	(3 BM/week, no pain, <2 soiling freq/month


	After 6-12 months: 85%
	None presented
	None presented


	Borowitz 2005

QS 11
	Primary care (15 paediatricians, 11 family physicians)
	N=130

Age mean 44.1± 13.6 months 

Gender M/F 52/48 

Duration mean 17.1±15.36 days 

Severity:mean nr of bowel movements per week 2.7± 2.0 Average amount of pain with passage of bm (0=none; 1=a little; 2= a lot) 1.5 ±1.2  

Excl: organic causes of constipation, medication explaining constipatoin
	Unspecified
	Primary care physicians were not given any restrictions regarding the treatment of their patients

In 87% some form of laxative or stool softener was prescribed, 

In 15% two laxatives were prescribed.
	2 months. Loss to follow up 8.5%. No relevant differences between losses-to- follow up and included children
	≥7 bowel movements per 2 weeks
	63% (95% CI 54.3% to 71. 7%)
	Previous laxative use
	Difference in success between previous users and non-users was NS 


QS= quality score: methodological quality was rated on  15 items of a previously developed quality score list. Each of the items had an answer option of ‘yes’/‘no’/‘unclear’ (ie, insufficient

information). A score of 1 point was given only to a criterion that is assessed with ‘yes.’ Equal weights were applied to all items, resulting in a maximum score of 15 points. High quality was defined as a score of 60% or more of the maximum score (i.e. a score of  ≥9 points).

	Prognostic factor
	Quality of evidence
	Study
	Results
	Association with recovery 
	Best evidence synthesis

	Demographics
	Gender
	High  
	De Lorijn 2004

vd Berg 2005

v Ginkel 2003

Bongers 2010
	OR 0.34 (0.16-0.70)

no association measures presented

OR 1.08 (0.82-1.42) 

no association measures presented
	Neg

no

no

no
	Strong evidence for no association



	
	
	Low 
	Loening-Baucke 1989

Loening-Baucke 1993

Michaud 2009

Staiano 1994
	no association measures presented

no association measures presented

no association measures presented

OR 1.71 (0.62-4.77) 
	No

no

no

no
	

	
	Age at intake
	Low
	Loening-Baucke 1987

Loening-Baucke 1989

Loening-Baucke 1993

Staiano 1994
	no association measures presented

no association measures presented

no association measures presented

recovered 11.1±3.4 vs. constipated 10.3±3.1(p=0.34)
	No

no

no

no
	Limited evidence for no association



	Medical history
	Age of onset
	High  


	vd Berg 2005

v Ginkel 2003

Bongers 2010
	no association measures presented

>4 yrs (<1 yr=ref): RR 1.55 (1.11-2.15)

OR 0.87 (0.77-0.98)P=0.04
	No

pos

neg
	Conflicting 

	
	
	Low
	Loening-Baucke 1987

Loening-Baucke 1989

Loening-Baucke 1993

Michaud 2009

Staiano 1994
	no association measures presented

no association measures presented

no association measures presented

<2 yrs (>2 yrs ref): no association measures presented

Age of onset recovered 3.0±2.9 vs constipated 1.8±1.4 (p<0.05)
	no

no

no

no

pos
	

	
	Positive family history for childhood constipation
	High  
	vd Berg 2005

v Ginkel 2003
	no association measures presented

RR 1.14 (0.79-1.64) 
	no

no
	Strong evidence for no association  



	
	
	Low 
	Staiano 1994
	rec 26.6% vs const 40.6% (p<0.05)
	neg
	

	
	Duration of symptoms less than 3 months before presentation
	High
	vd Berg 2005
	no association measures presented
	pos
	Limited

	
	Treatment duration less than 2 months before presentation
	High
	vd Berg 2005
	no association measures presented
	pos
	Limited

	
	Premature birth
	High
	vd Berg 2005
	no association measures presented
	No
	Limited

	
	Delayed passage of  meconium
	High 
	vd Berg 2005
	no association measures presented
	No
	Limited

	
	History of constipation in the first year of life
	Low 
	Staiano 1994
	Recoverd 33.3% vs constipated 53.1%

P<0.05
	neg


	Insufficient



	Clinical symptoms
	Defecation frequency
	High  
	de Lorijn 2004**

vd Berg 2005

Bongers 2010
	≥3/wk OR=1

>1-3/wk: 1.48 (0.54-4.08)

0-1/wk: 1.06 (0.40-2.80)

no association measures presented

OR 1.09 (1.00-1.19), P=0.03
	no

no

pos
	Strong evidence for no association changes to conflicting

	
	
	Low
	Loening-Baucke 1989

Loening-Baucke 1993

Staiano
	recovered 5±4 BM/wk vs. non-recovered 4±5 (p=0.28)

no association measures presented

recovered 2.3±1.7 BM/wk vs. constipated 1.9±1.8 (p=0.37)
	no

no

no
	

	
	Presence of fecal incontinence episodes
	Low
	Loening-Baucke 1996

Staiano
	OR 2.09 (1.04-4.23)    P<0.04

recovered 6.6% vs. constipated 12.5%, OR 1.81 (0.34-11.82)  
	pos

no
	Insufficient 

	
	Frequency of fecal incontinence episodes
	High  
	De Lorijn 2004**

V Ginkel 2003

Bongers 2010
	no encopresis: OR=1 (ref)

<1/day: 0.58 (0.14-2.43)

1-2/day: 0.44 (0.11-1.68)

≥2/day: 0.44 (0.12-1.68)

difference of 7 encopresis episodes/wk at intake: RR= 0.87 (0.80-0.94)

no association measures presented
	no

neg

no
	Conflicting 



	
	
	Low
	Loening-Baucke 1987

Loening-Baucke 1989
	no association measures presented

recovered 10/wk vs non-recovered 18/wk, p<0.002
	no

neg
	

	
	Abdominal pain at presentation/ history of abdominal pain
	Low
	Loening-Baucke 1987

Loening-Baucke 1989

Staiano 1994
	no association measures presented

recovered 49% vs. non-recovered 44%, OR 1.22 (0.55-2.74)

no association measures presented
	no

no

no
	Limited evidence for no association



	
	Production of large stools
	High 
	De Lorijn 2004
	OR 1.09 (0.51-2.30)
	No
	Limited evidence for no association

	
	Urinary tract infection
	Low 
	Loening-Baucke 1989

Loening-Baucke 1993
	OR 0.35 (0.09-1.27)

no association measures presented
	no

no
	Insufficient



	
	Nighttime urinary incontinence
	Low 
	Loening-Baucke 1989
	no association measures presented
	No
	Insufficient

	
	Stool withholding
	Low 
	Loening-Baucke 1993
	no association measures presented
	No
	Insufficient

	Physical examination
	Absence of a rectal or abdominal mass
	High  
	De Lorijn 2004

v Ginkel 2003
	Rectal mass : OR 3.39 (1.30-8.83)

Abdominal mass : OR 1.23 (0.49-3.10)

Hard fecal bolus on PE: RR 0.97 (0.74-1.28)
	pos

no

no


	Conflicting



	
	
	Low
	Loening-Baucke 1987*

Loening-Baucke 1989

Loening-Baucke 1993


	Presence of abdominal mass related to non recovery:  p<0.0001

Abdominal mass: recovered 26% vs non-recovered 62%,   p<0.0006

Abdominal or rectal mass: 

no association measures presented
	neg

neg

no
	

	Additional examination
	Balloon defecation
	Low 
	Loening-Baucke 1987

Loening-Baucke 1989*

Loening-Baucke 1996
	ability to defecate at least 2 /3 balloons: no association measures presented

inability to defecate a 100ml balloon in ≤1 min related to treatment failure: p<0.04

ability to defecate balloon: 

OR 2.13 (1.06-4.29)  (p<0.04)
	pos

pos

pos
	Insufficient



	
	Relaxation of external sphincter
	Low 
	Loening-Baucke 1987

Loening-Baucke 1989*


	ability to relax external sphincter:

no association measures presented

abnormal contraction of external sphincter related to treatment failure: p<0.01
	pos

pos
	Insufficient

	
	CTT/TGTT
	High  
	de Lorijn 2005
	CTT>100 hrs

OR 0.31 (0.12-0.85)
	neg
	Limited evidence for a negative association



	
	
	Low 
	Staiano 1994
	TGTT (hrs) 

recovered: 87.6±22.0 vs. constipated 89.3±19.9 (p=0.75)
	No
	

	
	Megarectum and/or  megacolon at diagnosis
	Low 
	Staiano 1994
	Recovered 53.3% vs constipated 62.5%
	No
	Insufficient




*: not included in best evidence synthesis

**: results summarized as `no`

Prognostic factors (best evidence synthesis) the results of Bongers et al 2010 are added to the results of the systematic review. 
2

