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 C
onstipation has been defined as  
“a delay or difficulty in defeca-
tion, present for two or more 
weeks, sufficient to cause signifi-

cant distress to the patient.”1 This condition 
is responsible for an estimated 3 to 5 percent 
of physician visits by children.2 Constipation 
often causes more distress to parents and 
other caregivers than to the affected child. 
Many caregivers worry that a child’s constipa-
tion is the sign of a serious medical problem.

As children age, normal physiologic 
changes occur in the intestines and colon 
that decrease the daily number of stools from 
a mean of 2.2 in infants younger than one 
year to a mean of 1.4 in one- to three-year-
old children (Table 1).1,3 Thus, less frequent 
stooling may not be constipation. If, how-
ever, constipation is defined as “failure to 
evacuate the lower colon completely,” 4 even 
children who stool daily in small amounts 
may be considered to have constipation. 
Encopresis, which is the involuntary leakage 
of feces into the undergarments, may be an 
indication of constipation.

This article reviews the differentiation 
of organic and functional constipation in 
infants and children. The treatment of func-
tional constipation also is reviewed.

Epidemiology
Up to one third of children ages six to  
12 years report constipation during any given 
year.5 Constipation generally first appears 
between the ages of two and four years.6

Encopresis is reported by 35 percent of 
girls and 55 percent of boys who have con-
stipation.7 In toddlers (ages two to four 
years), the distribution of constipation and 
soiling is equal in boys and girls. However, 
by school age (five years), encopresis is three 
times more common in boys than in girls.4 
At the age of 10 years, approximately 1.6 per-
cent of children still have some encopresis.4

Etiology and Pathophysiology
Continence is maintained by involuntary and 
voluntary muscle contractions. The internal 
anal sphincter has an involuntary resting 
tone that decreases when stool enters the 
rectum. The external anal sphincter is under 
voluntary control. The urge to defecate is 
triggered when stool comes into contact with 
the mucosa of the lower rectum.

If a child does not wish to defecate, he 
or she tightens the external anal sphincter 
and squeezes the gluteal muscles. These 
actions can push feces higher in the rectal 
vault and reduce the urge to defecate. If a 
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 Patient information: 
Two patient information 
handouts on constipation 
in children, written by the 
authors of this article, are 
provided on pages 479 
and 481.
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child frequently avoids defecating, the rec-
tum eventually stretches to accommodate 
the retained fecal mass, and the propulsive 
power of the rectum is diminished.

The longer that feces remains in the rec-
tum, the harder it becomes. Passage of a 
hard or large stool may cause a painful anal 
fissure. The cycle of avoiding bowel move-
ments because of a fear of painful defecation 
may progress to stool retention and infre-
quent bowel movements, a condition that is 
termed functional constipation.

Most children who present with constipa-
tion have functional constipation. Rarely, 
however, constipation has a serious organic 
cause. For confident diagnosis of functional 
constipation, family physicians should be 
alert for warning signs that may indicate the 
presence of a pathologic condition (Table 2).5

Differential Diagnosis:  
Functional vs. Organic Constipation
neonates

Organic causes of constipation most com-
monly are found in neonates (Table 3).1 
Failure to pass a meconium stool within 
48 hours of birth should raise suspicion 
for Hirschsprung’s disease (congenital agan-
glionic megacolon). Hirschsprung’s disease 
occurs in one of 5,000 children and usually is 
diagnosed in infancy.1

In neonates, it is important to confirm the 
anatomic position and patency of the anus. 
The absence of an anal wink or a cremasteric 
reflex, the presence of a pilonidal dimple or 
hair tuft, or a decrease in lower extremity 
tone, strength, or reflexes may suggest a spi-
nal cord abnormality such as tethered cord, 
myelomeningocele, or spinal cord tumor.

infants

If Hirschsprung’s disease is not recognized in 
the neonatal period, the affected infant may 
present with symptoms such as abdominal 
distension, pencil-thin stools, failure to thrive, 
and bilious vomiting. If an infant has any of 
these symptoms, and the physical examina-
tion shows an empty rectum, Hirschsprung’s 
disease should be suspected. A delay in diag-
nosing this disease places the infant at risk 
for enterocolitis, with fever, explosive bloody 
diarrhea, and abdominal distension, in the 
second or third month of life.

Hypothyroidism is suggested in an infant 
with bradycardia, poor growth, and large 
fontanels. Cystic fibrosis may present with 
constipation and should be considered in an 
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If a rectal examination cannot be performed, an abdominal radiograph  
can be used to diagnose rectal impactions in children.
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dence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information 
about the SORT evidence rating system, see page 374 or http://www.aafp.org/afpsort.xml.

TABLE 1

Normal Frequency of Bowel Movements  
in Infants and Children

 
 
Age

Mean number of 
bowel movements  
per week

Mean number of 
bowel movements 
per day

0 to 3 months: breastfed 5 to 40 2.9

0 to 3 months: formula-fed 5 to 28 2.0

6 to 12 months 5 to 28 1.8

1 to 3 years 4 to 21 1.4

> 3 years 3 to 14 1.0

Adapted with permission from Fontana M, Bianchi C, Cataldo F, Conti Nibali S, Cuc-
chiara S, Gobio Casali L, et al. Bowel frequency in healthy children. Acta Paediatr Scand 
1989;78:682-4, with information from reference 1.
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infant with constipation and concomitant 
rash, failure to thrive, fever, or pneumonia.

children

Functional constipation is the cause of symp-
toms of constipation in more than 95 percent 
of children older than one year.5 However, 
when warning signs are present, organic 
causes must be considered (Table 2).5

Short-segment Hirschsprung’s disease may 
remain undiagnosed until a child is older 
than three years. Metabolic causes of consti-
pation include hypercalcemia; hypothyroid-
ism; and, more rarely, diabetes insipidus. 
Other causes include gluten enteropathy, 
cystic fibrosis, and lead toxicity.

Children with developmental or behavioral 
issues (e.g., mental retardation, autism, opposi-
tional defiant disorder, depression) may be tak-
ing constipating medications such as opiates, 
phenobarbital, and tricyclic antidepressants.1

Clinical Diagnosis
The findings of the history and physical 
examination are instrumental in differentiat-
ing functional from organic constipation in 
all children. Because the causes of constipa-
tion differ according to age, algorithms for 
the differential diagnosis are different for 
neonates and infants (Figure 1)5 and for chil-
dren older than one year (Figure 2).5

medical history

A careful history should be obtained to iden-
tify possible organic causes of constipation 

(Table 4).5 Functional constipation is almost 
always the diagnosis in children older than 
one year. The medical history generally con-
firms this diagnosis.

The passage of infrequent, large-caliber 
stools is highly suggestive of functional con-
stipation. Fecal soiling, especially after a 
child has been toilet trained for some time, 
suggests rectal impaction from functional 
constipation. One study8 found that 78 per-
cent of children with encopresis had fecal 

TABLE 3

Differential Diagnosis of Constipation by Age*

Infants Children (older than 1 year)

Hirschsprung’s disease

Congenital anorectal 
malformations

Neurologic disorders

Encephalopathy

Spinal cord abnormalities: 
myelomeningocele, spina  
bifida, tethered cord

Cystic fibrosis

Metabolic causes: 
hypothyroidism, 
hypercalcemia, hypokalemia, 
diabetes insipidus

Heavy-metal poisoning

Medication side effects

Functional constipation (more than  
95 percent of cases)

Organic causes

Hirschsprung’s disease

Metabolic causes: hypothyroidism, 
hypercalcemia, hypokalemia, 
diabetes insipidus, diabetes mellitus

Cystic fibrosis

Gluten enteropathy

Spinal cord trauma or abnormalities

Neurofibromatosis

Heavy-metal poisoning

Medication side effects

Developmental delays

Sexual abuse

*—Diagnoses listed by frequency.

Information from reference 1.

TABLE 2

Warning Signs for Organic Causes of Constipation in Infants and Children

Warning signs or symptoms Suggested diagnosis

Passage of meconium more than 48 hours after delivery, small-caliber 
stools, failure to thrive, fever, bloody diarrhea, bilious vomiting, tight  
anal sphincter, and empty rectum with palpable abdominal fecal mass

Hirschsprung’s disease

Abdominal distention, bilious vomiting, ileus Pseudo-obstruction

Decrease in lower extremity reflexes or muscular tone, absence of anal 
wink, presence of pilonidal dimple or hair tuft

Spinal cord abnormalities: tethered cord,   
spinal cord tumor, myelomeningocele

Fatigue, cold intolerance, bradycardia, poor growth Hypothyroidism

Polyuria, polydipsia Diabetes insipidus

Diarrhea, rash, failure to thrive, fever, recurrent pneumonia Cystic fibrosis

Diarrhea after wheat is introduced into diet Gluten enteropathy

Abnormal position or appearance of anus on physical examination Congenital anorectal malformations: imperforate 
anus, anal stenosis, anteriorly displaced anus

Adapted with permission from Felt B, Brown P, Coran A, Kochhar P, Opipari-Arrigan L. Functional constipation and soiling in children. University of 
Michigan Health System guidelines for clinical care 2003. Accessed online February 2, 2005, at: http://cme.med.umich.edu/pdf/guideline/peds03.pdf.
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Functional Constipation in Infants

Figure 1. Diagnosis and management of functional constipation and encopresis in infants (age 
less than one year).

Adapted with permission from Felt B, Brown P, Coran A, Kochhar P, Opipari-Arrigan L. Functional constipation and soiling 
in children. University of Michigan Health System guidelines for clinical care 2003. Accessed online February 2, 2005, at: 
http://cme.med.umich.edu/pdf/guideline/peds03.pdf.

Infant with signs or symptoms suggestive of constipation

Warning signs for organic disorder (see Table 2)?

Evaluate for organic disorder; 
consider subspecialist 
consultation. Diagnosis of functional constipation Infant exclusively breastfed

Dietary changes and family education May be normal

Dietary changes effective?

Continue dietary changes; 
follow up at well-child visits.

Add medication.

Medication effective (three  
or more stools per week)?

Adjust medication; review 
diet and family education.

Medication adjustment effective  
(three or more stools per week)?

Laboratory tests: thyroxine, thyroid-stimulating 
hormone, calcium level, test for celiac disease, 
antibody tests, sweat test, lead level

Consult pediatric gastroenterologist.

Wean infant from medication. 

Wean effective (three or 
more stools per week)?

Continue dietary changes; 
follow up at well-child visits.

No Yes

No Yes

Yes

No

No

Yes No

Yes
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Functional Constipation in Children

Figure 2. Diagnosis and management of functional constipation and encopresis in children (age 
older than one year).

Adapted with permission from Felt B, Brown P, Coran A, Kochhar P, Opipari-Arrigan L. Functional constipation and soiling 
in children. University of Michigan Health System guidelines for clinical care 2003. Accessed online February 2, 2005, at: 
http://cme.med.umich.edu/pdf/guideline/peds03.pdf.

Child with signs or symptoms suggestive of constipation

Warning signs for organic disorder (see Table 2)?

Repeated problems 
with constipation?

Evaluate for organic 
disorder; consider 
subspecialist consultation.

Diagnosis of functional constipation

Provide education for patient  
and parents or other caregivers.

Impaction present?

Prescribe medication for oral or 
rectal disimpaction (see Table 5).

Treatment adherence problems?

Maintenance therapy (behavioral therapy, 
dietary changes, and medication) strongly 
recommended for minimum of six months.

Maintenance therapy effective (three or 
more stools per week and no soiling)?

Wean from laxatives 
after six months.

Three or more stools per 
week and no soiling?

Continue behavioral therapy 
and dietary changes; follow up 
at well-child visits.

Yes No

Yes No

Disimpaction effective?

No Yes

A

B

No Yes

NoYes

No Yes
No Yes

C

Return to 
Return to 

Return to 

Return to 

A

A

B
C
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impaction. Approximately three of every 
four children with constipation have pain 
with defecation.2 The history may indicate 
that a child with constipation has a low-fiber 
diet containing few fruits and vegetables.

When evaluating children with constipa-
tion, family physicians should ask about toi-
leting behavior, such as the timing of bowel 
movements, postures suggestive of stool reten-
tion (e.g., standing with legs crossed, rocking, 
squeezing the gluteal muscles), restricted access 
to toilets, and toilet avoidance or refusal.1

physical examination

A digital rectal examination should be per-
formed to assess rectal tone and determine 
the presence of rectal distention or impaction 
(Table 4).5 The finding of rectal impaction 
may confirm the diagnosis of functional con-
stipation. The presence of anal fissures (or 
papillae indicative of chronic anal fissures) 
also suggests functional constipation.

diagnostic testing

If the rectal examination reveals fecal impac-
tion, no confirmatory imaging studies are 

needed. If a rectal examination is not possible 
or is too traumatic for the child, abdominal 
radiography may be considered. One study8 

found that a plain-film abdominal radio-
graph showing fecal impaction was highly 
predictive of the finding of fecal impaction 
on digital rectal examination. If stool is pres-
ent in the rectum, a barium enema is no 
more useful than a plain-film radiograph. 
Computerized tomography is not indicated.

In the child with infrequent bowel move-
ments and no signs of constipation, colonic 
transit time can be evaluated with radi-
opaque markers. When Hirschsprung’s dis-
ease is suspected, anal manometry is useful. 
Appropriate relaxation of the anal sphincter 
reliably excludes this disease.1

Treatment of Functional Constipation
Early intervention may improve the chance 
for complete resolution of functional con-
stipation.7 Treatment goals include disim-
pacting the rectum and then maintaining a 
regular bowel-movement routine. Months of 
treatment may be necessary before mainte-
nance medications can be weaned.

family education

Education for parents and caregivers is an 
important component of treatment for func-
tional constipation. The affected child also 
should be educated if old enough to under-
stand this medical problem and its treatment.

By explaining the pathophysiology of 
functional constipation, family physicians 
can help parents and caregivers understand 
why the child is unable to have bowel move-
ments of normal caliber and frequency. The 
child’s fear of a painful bowel movement 
is the most common motivating factor for 
fecal retention. The fecal retention seldom 
is an oppositional behavior. Furthermore, 
encopresis in a child usually is involuntary.

Dietary modifications commonly are rec-
ommended for children with functional 
constipation. One randomized controlled 
trial9 showed that fiber supplementation 
improved constipation better than placebo, 
especially in children with encopresis. A 
double-blind crossover study10 found that 
constipation may be a manifestation of cow’s 

TABLE 4

Findings Consistent with Functional Constipation

History
Stool passed within 48 hours of birth

Extremely hard stools, large-caliber stools

Fecal soiling (encopresis)

Pain or discomfort with stool passage; withholding of stool

Blood on stools; perianal fissures

Decreased appetite, waxing and waning of abdominal pain with  
stool passage

Diet low in fiber or fluids, high in dairy products

Hiding while defecating before toilet training is completed;  
avoiding the toilet

Physical examination
Mild abdominal distention; palpable stool in left lower quadrant

Normal placement of anus; normal anal sphincter tone

Rectum packed with stool; rectum distended

Presence of anal wink and cremasteric reflex

Adapted with permission from Felt B, Brown P, Coran A, Kochhar P, Opipari-Arrigan L. 
Functional constipation and soiling in children. University of Michigan Health System 
guidelines for clinical care 2003. Accessed online February 2, 2005, at: http://cme.med.
umich.edu/pdf/guideline/peds03.pdf.
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milk intolerance in some children. There-
fore, a trial of withholding milk for a brief 
period may be considered.

disimpaction

Disimpaction can be accomplished with ene-
mas, rectal suppositories, and oral agents 
(Table 5).5 No randomized controlled stud-
ies have compared methods of disimpaction. 

Rectal disimpaction with enemas is rapid, 
but it is also invasive and possibly traumatic 
for the child. A common protocol in children 
older than two years is to administer a mineral 
oil enema followed by a phosphate enema.

Few studies have compared oral medi-
cations for disimpaction. In one study  
of children with chronic constipation,11 
the osmotic laxative polyethylene glycol  

TABLE 5

Suggested Agents for Disimpaction in Infants and Children with Functional Constipation

Medications Treatment side effects and comments

Infants (younger than 1 year)

Glycerin suppositories No side effects

Enema: 6 mL (0.2 oz) per kg (maximum: 135 mL [4.5 oz]) If needed, administer the first enema in the physician’s office.

Children (1 year and older)

Rapid disimpaction

Enemas: 6 mL per kg (maximum: 135 mL) every  
12 to 24 hours one to three times 

Invasive, risk of mechanical trauma

Mineral oil Feces may not return after administration.

Lubricates hard impaction

For large impaction, administer a normal saline or phosphate 
enema one to three hours after the mineral oil enema.

Normal saline Abdominal cramping

May not be as effective as hypertonic phosphate enema

Hypertonic phosphate Abdominal cramping

Risk of hyperphosphatemia, hypokalemia, and hypocalcemia, 
especially in children with Hirschsprung’s disease or renal 
insufficiency, or if the hypertonic phosphate solution is retained 

Some experts do not recommend phosphate enemas for 
children younger than 4 years; others do not recommend the 
enemas for children younger than 2 years.

Milk and molasses (1:1) Used for impactions that are difficult to clear

Combination treatment: enema, suppository, and oral laxative

Day 1: enema every 12 to 24 hours See enema section above

Day 2: bisacodyl suppository (10 mg) every 12 to 24 hours Abdominal cramping, diarrhea, hypokalemia

Day 3: bisacodyl tablet (5 mg) every 12 to 24 hours Abdominal cramping, diarrhea, hypokalemia

Repeat three-day cycle one or two times if necessary.

Oral or nasogastric polyethylene glycol electrolyte solution: 
25 mL (0.8 oz) per kg per hour (maximum: 1,000 mL [33.3 
oz] per hour) for four hours

Nausea, cramping, vomiting, bloating, aspiration

Large volume of solution to be given

Administration usually requires hospitalization and use of 
nasogastric tube.

Slower disimpaction

Oral high-dose mineral oil: 15 to 30 mL (0.5 to 1.0 oz)  
per year of child’s age per day (maximum: 240 mL  
[8 oz]) for three or four days

Risk of lipoid pneumonia
Give chilled.

Oral senna: 15 mL every 12 hours  
for three doses

Abdominal cramping

May not see output until dose two or three

Oral magnesium citrate: 1 oz per year of child’s age per 
day (maximum: 300 mL [10 oz]) for two or three days

Hypermagnesemia

Maintenance medications (see Table 6) Maintenance medications also may be used for disimpaction.

Adapted with permission from Felt B, Brown P, Coran A, Kochhar P, Opipari-Arrigan L. Functional constipation and soiling in children. University of 
Michigan Health System guidelines for clinical care 2003. Accessed online February 2, 2005, at: http://cme.med.umich.edu/pdf/guideline/peds03.pdf.
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(PEG 3350) was significantly more effective 
than lactulose during a two-week treat-
ment period, and its use was preferred by 
73 percent of caregivers. Randomized tri-
als12,13 have found several different doses of 
polyethylene glycol to be effective for dis-
impacting children, with reasonable accep-
tance by parents and children. Other oral 
medications for rectal disimpaction include 
mineral oil, senna, polyethylene glycol elec-
trolyte solution (GoLYTELY, NuLYTELY), 
and magnesium citrate.

maintenance

The goal is to maintain soft bowel move-
ments once or twice a day. Ensuring regular-
ity is important because rectal impaction can 
recur, restarting the constipation cycle.

Maintenance medications include mineral 
oil, lactulose, milk of magnesia, polyethyl-
ene glycol powder (MiraLax), and sorbitol. 
These and other maintenance medications 
vary in acceptance of use (Table 6).5

Adjuncts to maintenance medications 
have been studied. In two randomized tri-

TABLE 6

Suggested Maintenance Medications for Use After Disimpaction in Children Older Than One Year  
with Functional Constipation*

Medications Treatment side effects and comments

Oral administration

Lubricant Softens stool and eases passage

Mineral oil: 1 to 3 mL per kg per day given once daily or  
in divided doses twice daily

Chill or give with juice.

Risk of lipoid pneumonia

Adherence problems

Leakage may occur if dose is too high or impaction is present.

Osmotic laxatives Retain water in stool, which adds bulk and softness

Lactulose (concentration: 10 g per 15 mL): 1 to 3 mL per 
kg per day given in divided doses twice daily

Abdominal cramping, flatus

Lactulose is a synthetic disaccharide.

Magnesium hydroxide (milk of magnesia; concentration: 
400 mg per 5 mL): 1 to 3 mL per kg per day given in 
divided doses twice daily

Magnesium hydroxide (concentration: 800 mg per 5 mL): 
0.5 mL per kg per day given in divided doses twice daily

With overdose or renal insufficiency: risk of hypermagnesemia, 
hypophosphatemia, or secondary hypocalcemia

Polyethylene glycol powder (17 g per 240 mL of water or 
juice): 1 g per kg per day given in divided doses twice 
daily (approximately 15 mL per kg per day)

Titrate dosage at three-day intervals to achieve mushy stool 
consistency.

Solution may be prepared in advance for administration over 
one to two days.

Excellent adherence

Sorbitol: 1 to 3 mL per kg per day given in divided doses 
twice daily

Less costly than lactulose

Stimulants Short-term use only; improves effectiveness of colonic and 
rectal muscle contractions

Senna syrup (8.8 g sennoside per 5 mL)

Age two to six years: 2.5 to 7.5 mL per day given in 
divided doses twice daily

Age six to 12 years: 5 to 15 mL per day given in divided 
doses twice daily

Risk of idiosyncratic hepatitis, melanosis coli, hypertropic 
osteoarthropathy, analgesic nephropathy, abdominal 
cramping

Melanosis coli improves after medication is stopped.

Tablets and granules are available.

Bisacodyl (5-mg tablets): one to three tablets given once  
or twice daily

Abdominal cramping, diarrhea, hypokalemia

Rectal administration

Glycerine suppository No side effects

Bisacodyl suppository (10 mg): one-half to one suppository 
administered once or twice daily

Abdominal cramping, diarrhea, hypokalemia 

*—A single agent may be sufficient to achieve daily, comfortable defecation.

Adapted with permission from Felt B, Brown P, Coran A, Kochhar P, Opipari-Arrigan L. Functional constipation and soiling in children. University of 
Michigan Health System guidelines for clinical care 2003. Accessed online February 2, 2005, at: http://cme.med.umich.edu/pdf/guideline/peds03.pdf.
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als,14,15 more children who received behav-
ioral treatment plus medications achieved 
remission of encopresis after three and six 
months than children who received medi-
cal treatment alone. (A behavioral treat-
ment plan is described in one of the patient 
information handouts that accompany this 
article.)

A Cochrane review16 of data from eight 
studies found higher rates of persisting (up 
to 12 months) defecation problems when bio-
feedback training was added to conventional 
medical treatment. Therefore, biofeedback 
training is not recommended for children 
with functional constipation.

Long-Term Prognosis
Functional constipation is difficult to treat, 
and the relapse rate is high. In one study,17 
52 percent of children with constipation 
and encopresis still had symptoms after five 
years of treatment. A second study18 found 
that 30 percent of children who had been 
treated medically for constipation for a mean 
of 6.8 years continued to have intermittent 
constipation.

If a child’s symptoms do not improve after 
six months of good adherence to a treatment 
regimen, referral to a pediatric gastroenter-
ologist may be warranted.7

The Authors

WENDY S. BIGGS, M.D., is on the faculty of the Midland 
Family Practice Residency Program, Midland, Mich. She 
also is clinical assistant professor at Michigan State 
University College of Human Medicine, East Lansing. Dr. 
Biggs received her medical degree from Baylor College 
of Medicine, Houston, Tex., where she also completed a 
family medicine residency.

WILLIAM H. DERY, M.D., is residency director of the 
Midland Family Practice Residency Program and associate 
professor at Michigan State University College of Human 
Medicine. Dr. Dery received his medical degree from 
Michigan State University College of Human Medicine 
and completed residency training at the MidMichigan 
Medical Center-Midland. He has a Certificate of Added 
Qualification in Sports Medicine.

Address correspondence to Wendy S. Biggs, M.D., Family 
Practice Residency Program, MidMichigan Medical 
Center-Midland, 4005 Orchard Dr., Midland, MI 48670 
(e-mail: wendy.biggs@midmichigan.org). Reprints are 
not available from the authors.

Author disclosure: Nothing to disclose.

References

	 1.	 Baker SS, Liptak GS, Colletti RB, Croffie JM, Di Lorenzo 
C, Ector W, et al. Constipation in infants and children: 
evaluation and treatment. A medical position statement 
of the North American Society for Pediatric Gastroen-
terology and Nutrition [published correction appears 
in J Pediatr Gastroenterol Nutr 2000;30:109]. J Pediatr 
Gastroenterol Nutr 1999;29:612-26. 

	 2.	 Loening-Baucke V. Chronic constipation in children. 
Gastroenterology 1993;105:1557-64.

	 3.	 Fontana M, Bianchi C, Cataldo F, Conti Nibali S, Cucchi-
ara S, Gobio Casali L, et al. Bowel frequency in healthy 
children. Acta Paediatr Scand 1989;78:682-4.

	 4.	 Abi-Hanna A, Lake AM. Constipation and encopresis in 
childhood. Pediatr Rev 1998;19:23-30.

	 5.	 Felt B, Brown P, Coran A, Kochhar P, Opipari-Arrigan 
L. Functional constipation and soiling in children. Uni-
versity of Michigan Health System guidelines for clini-
cal care 2003. Accessed online February 2, 2005, at: 
http://cme.med.umich.edu/pdf/guideline/peds03.pdf.

	 6.	 Rubin G. Constipation in children. Clin Evid 2004;11: 
385-90.

	 7.	 McGrath ML, Mellon MW, Murphy L. Empirically sup-
ported treatments in pediatric psychology: constipation 
and encopresis. J Pediatr Psychol 2000;25:225-54.

	 8.	 Rockney RM, McQuade WH, Days AL. The plain abdom-
inal roentgenogram in the management of encopresis. 
Arch Pediatr Adolesc Med 1995;149:623-7.

	 9.	 Loening-Baucke V, Miele E, Staiano A. Fiber (glucoman-
nan) is beneficial in the treatment of childhood consti-
pation. Pediatrics 2004;113(3 pt 1):e259-64.

	10.	 Iacono G, Cavataio F, Montalto G, Florena A, Tumminello 
M, Soresi M, et al. Intolerance of cow’s milk and chronic 
constipation in children. N Engl J Med 1998;339:1100-4.

	11.	 Gremse DA, Hixon J, Crutchfield A. Comparison of 
polyethylene glycol 3350 and lactulose for treatment 
of chronic constipation in children. Clin Pediatr [Phila] 
2002;41:225-9.

	12.	Youssef NN, Peters JM, Henderson W, Shultz-Peters 
S, Lockhart DK, Di Lorenzo C. Dose response of PEG 
3350 for the treatment of childhood fecal impaction.  
J Pediatr 2002;141:410-4.

	13.	Pashankar DS, Bishop WP. Efficacy and optimal dose 
of daily polyethylene glycol 3350 for treatment of 
constipation and encopresis in children. J Pediatr 
2001;139:428-32.

	14.	Borowitz SM, Cox DJ, Sutphen JL, Kovatchev B. Treat-
ment of childhood encopresis: a randomized trial com-
paring three treatment protocols. J Ped Gastrolenterol 
Nutr 2002;34:378-84.

	15.	Cox DJ, Sutphen JL, Borowitz SM, Kovatchev B, Ling W. 
Contribution of behavior therapy and biofeedback to 
laxative therapy in the treatment of pediatric encopre-
sis. Ann Behav Med 1998;20:70-6.

	16.	Brazzelli M, Griffiths P. Behavioural and cognitive inter-
ventions with or without other treatments for defaeca-
tion disorders in children. Cochrane Database Syst Rev 
2005;(1):CD002240.

	17.	 Staiano A, Andreotti MR, Greco L, Basile P, Auricchio S. 
Long-term follow-up of children with chronic idiopathic 
constipation. Dig Dis Sci 1994;39:561-4.

	18.	Sutphen JL, Borowitz SM, Hutchinson RL, Cox DJ. 
Long-term follow-up of medically treated childhood 
constipation. Clin Pediatr [Phila] 1995;34:576-80.


