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Abstract: The aims of the study were to identify the frequency and causes of chronic abdominal pain in a large academic 

primary care population at the University of Iowa Children’s Hospital. We evaluated retrospectively the complete charts 

of children >4 years old, seen for at least one health maintenance visit in the primary paediatric clinic during a 6-month 

period, for complaints and causes of chronic abdominal pain. Of 493 boys and 469 girls with a mean age of 9.1 years, 

12.7% had been evaluated for chronic abdominal pain. Constipation as cause of abdominal pain occurred in 83%, child-

hood functional abdominal pain in 8%, colic in 5%, gastroesophageal reflux in 2% and infection in 2%. The life-time 

prevalence rate for chronic abdominal pain was 13.3%; was due to functional causes in 13.1% and due to organic diseases 

in 0.2%. Functional constipation was the most frequent cause of chronic abdominal pain in a large primary care paediatric 

population. 
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INTRODUCTION 

 Abdominal pain is among the most common complaints 
of childhood worldwide. It affects the child’s wellbeing, and 
the cost from missed school days and use of healthcare re-
sources are high [1]. In clinical practice, it is generally be-
lieved that intermittent or constant abdominal pain that ex-
ceeds 2 or 3 months in duration can be considered chronic 
[2-4]. Chronic abdominal pain occurs in more than 10% of 
children [5]. The role of gender remains undefined. Chronic 
abdominal pain can be due to functional as well as organic 
causes. Functional abdominal pain is abdominal pain without 
evidence of an inflammatory, anatomic, metabolic or neo-
plastic disorder [6, 7]. It is thought that children with func-
tional gastrointestinal disorders such as recurrent or chronic 
abdominal pain have abnormal bowel reactivity to physiol-
ogic stimuli, such as a meal, gut distension and hormonal 
changes; to noxious stimuli such as inflammatory processes; 
or psychological stressful stimuli, such as anxiety and sepa-
ration anxiety. Only in a small number of children is the 
chronic abdominal pain caused by an underlying organic 
disease. 

 We had noticed that many of the children, attending our 
primary care clinic with a complaint of chronic abdominal 
pain, had underlying constipation. Because of the significant 
direct and indirect costs associated with chronic abdominal 
pain in children, our aims were to evaluate the causes of 
chronic abdominal pain, determine the frequency of underly-
ing constipation and to evaluate the life-time prevalence rate 
of chronic abdominal pain in a large academic primary care 
population. 
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MATERIAL AND METHODS 

Identification of the Study Population 

 We evaluated the medical records of all children, 4 to 17 
years of age, who attended the primary pediatric clinics at 
the University of Iowa Children’s Hospital for at least one 
health maintenance visit, during a 6-month period from 
January 2 to June 30, 2004. To identify these children, a 
computer search was performed using the codes for initial 
and return well child visits (99382, 99392, 99383, 99393, 
99384, and 99394 from the Current Procedure Terminology) 
[8] and >4 years of age. 

Identification of Children with Abdominal Pain through 
Manual Chart Review 

 The medical records of all identified children, from birth 
to the present age, were retrospectively reviewed. In the 
United States, many parents use the emergency department 
as a convenient way of having a child examined for abdomi-
nal pain after working hours and on weekends, when the 
acute clinics are closed. Therefore any visit for chronic ab-
dominal pain with or without other gastrointestinal symp-
toms to the primary care clinics or emergency department 
were included. Medical visits for primarily chronic abdomi-
nal pain with or without other gastrointestinal symptoms 
were reviewed in detail for complaints of abdominal pain, 
duration of this complaint, symptoms of constipation, other 
symptoms, and final diagnosis for the abdominal pain. These 
data were entered into a pre-designed data collection form 
which was developed for this study. The authors assigned a 
final diagnosis for each patient, depending on symptoms, 
physical findings, blood tests, cultures, X-rays, when avail-
able, and/or response to treatment and resolution of the ab-
dominal pain with treatment. 

Setting 

 The subjects were children of employees and students of 
the University of Iowa and children from the community 
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who received their primary care in our clinics. Most of the 
children were Caucasian, few were African-American and 
children of international students. Iowa City has a population 
of 80,000 citizens and 30,000 students. The surrounding is 
rural. 

 The primary care was provided by 10 staff pediatricians, 
increasing later to 17, with the author being one of them. 
Referred patients were not evaluated in our primary care 
clinics and were not included. 

 The study was approved by the Institutional Human Re-
search Review Committee. 

Definitions 

 Apley and Naish [3] defined recurrent abdominal pain as 
at least 3 episodes of pain occurring within 3 months that are 
severe enough to affect the child’s activities. We used the 
following definition for functional abdominal pain [4]: the 
child had to have periodic or constant abdominal pain with 
functional impairment for at least 2 months and an unre-
markable physical examination and diagnostic evaluation, 
except related to stool retention. The term chronic abdominal 
pain includes all causes, functional as well as organic causes. 

 Functional constipation was defined by the classical Iowa 
criteria, which we and others have used for more than 20 
years [9-13]. Functional constipation was defined by a dura-
tion of at least 2 months. The criteria for functional constipa-
tion in children >4 years of age are given in Table 1. The 
same criteria for constipation were also used for children <4 
years of age, except fecal incontinence was not included. 

Table 1. Criteria for Functional Constipation 

 

Functional constipation was defined by a duration of at least 2 months 
and by >2 of the following characteristics in children >4 years of age:  

1. Frequency of bowel movements of less than three stools per week 

2. >1 episode of faecal incontinence (formerly called encopresis) per 

week 

3. History of retentive posturing (or excessive volitional stool reten-
tion) 

4. History of painful or hard bowel movements 

5. Large stools in the rectum or felt on abdominal examination, or 

6. Passing of stools so large that they obstruct the toilet 

 

 Colic is a symptom complex of early infancy that is char-
acterized by paroxysms of irritability, fussing, or crying, that 
starts and stops without obvious cause, episodes lasting for 
>3 hours per day and occurring at least three times per week 
for at least one week [14]. 

Data Analyses 

 The relevant information was abstracted and entered into 
a pre-designed data collection form. Patient characteristics 
were summarized using observed proportions, means, stan-
dard deviations and ranges. T-test, X

2
-test and Fisher’s exact 

test were used. Significance was accepted at p <0.05. Results 
were expressed as mean + standard deviation or percent. For 
defining life-time prevalence rate, we restricted the patient 
population to those who were served by our clinics since 
birth or starting in the first 2 months of life. This prevalence 
was calculated by dividing the number of children with 

chronic abdominal pain in this group by the total number in 
this group multiplied with 100. 

RESULTS 

 The computer identified 1002 children, 4 to 17.9 years of 
age. Their complete medical records were retrospectively 
reviewed. Forty children were excluded because of chronic 
diseases, such as cerebral palsy with severe mental retarda-
tion, severe mental retardation due to chromosomal abnor-
malities, severe cardiac abnormalities with surgical proce-
dures such as cardiac transplant or pacemaker implant, and 
one child with ulcerative colitis, diagnosed in infancy. 
Therefore the study included 962 children (493 boys, 469 
girls) with a mean age of 9.1 + 3.9 years, median 8.6 years. 
Their medical records were reviewed in depth. 

 Chronic abdominal pain (of >2 months duration) was 
evaluated in 122 (12.7%) children, 53 boys and 69 girls 
(10.8% versus 14.7%; p = 0.062). The first visit for chronic 
abdominal pain occurred at a mean age of 6.6 + 3.9 years, 
median 6.3 years, range 2 months to 17.5 years. One hundred 
and fourteen of these 122 children (93%) were first evaluated 
in the primary care clinic and 8 were evaluated in the emer-
gency room. 

Causes of Chronic Abdominal Pain 

 One hundred and twenty-two children had been exam-
ined for chronic abdominal pain. Chronic abdominal pain 
occurred in 53 boys (10.8%) (Table 2). The pain in boys was 
due to functional constipation 44 times, due to childhood 
functional abdominal pain 5 times, and due one time each to 
colic and gastroesophageal reflux disease, Cryptosporidium 
infection and Entamoeba histolytica infection. 

 Table 2 shows the data for the 69 girls (14.7%) with 
chronic abdominal pain. The pain in girls was due to func-
tional constipation 57 times, due to colic 5 times, childhood 
functional abdominal pain 5 times, and one time each to gas-
troesophageal reflux disease and to side pain during running. 

 There was no significant difference in causes of abdomi-
nal pain in boys and girls. 

 Only 5 children had a second episode of chronic abdomi-
nal pain with a different symptom combination later in life 
and received for the second episode a different diagnosis. 
Two children with functional constipation were later evalu-
ated for aerophagia, one child with colic as an infant was 
evaluated at 5 years of age for functional constipation with 
faecal incontinence, and two children suffered later from 
gastroesophageal reflux disease. 

 Overall only 5.7% of the chronic abdominal pain in boys 
and 1.4% in girls were due to organic disease. Abdominal 
pain was due to functional causes in 95.9%. 

 The frequency of symptoms which supported a diagnosis 
of functional constipation is listed in Table 3. The presence 
or absence of all symptoms or physical findings was not re-
corded for each child, but all constipated children fit the cri-
teria for functional constipation. Ninety-four children of the 
101 children (93%), who had functional constipation as the 
cause of their abdominal pain, were first evaluated in the 
primary care clinic and 7 were seen in the emergency room. 
All constipated children had 2 to >30 follow-up visits in our 
primary care clinics (mean 17 + 9) after the first visit for 
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abdominal pain. Only 3 children had <4 follow-up visits, 
with one having 2 follow-up visits only. Our outcome data 
documented relief of abdominal pain with adequate laxative 
treatment in these 101 children. 

 We did not find a risk that the selected population in our 
study was biased towards the sick, in larger need of a check-
up. Twelve of the 962 children (1%) came to the primary 
care clinic with a new complaint of abdominal pain during 
the six-month period of patient selection. 

Life-Time Prevalence Rates of Chronic Abdominal Pain 

 To evaluate the life-time prevalence rate of chronic ab-
dominal pain, we evaluated all 435 children (226 boys and 
209 girls) with a mean age of 8.5 + 3.8 years, median 7.4 
years, who were born in our hospital (n = 410) or joined our 
primary care clinic within the first 2 months of life (n = 25). 
Fifty-eight children (13.3%) had been evaluated for chronic 
abdominal pain, 28 boys and 30 girls. The abdominal pain 
was due to functional constipation 49 times (84.5%), to colic 
6 times (10.3%), to childhood functional abdominal pain 
twice (3.4%), and to gastroesophageal reflux disease once 
(1.7%). Therefore, only one child had an organic disease as 
the cause of the abdominal pain (0.2%), while 57 (13.1%) of 
these 435 children had functional abdominal pain. Table 4 
shows the age at the time of the first clinic visit for func-

tional abdominal pain and the age distribution of the children 
at the time of inclusion into the study. The onset of func-
tional abdominal pain occurred significantly more frequently 
before 8 years of age than after 8 years of age (p <0.001). 

DISCUSSION 

 We retrospectively generated data from a primary care 
setting to determine the causes of chronic abdominal pain in 
children. We found that 12.7% of the children had experi-
enced chronic abdominal pain. There was no significant dif-
ference in the frequency and causes of abdominal pain in 
boys and girls. Prevalence rates for recurrent abdominal pain 
have been reported in a large British population cohort 
study: 3.8% of 2-year-olds, 6.9% of 3-year-olds and 11.8% 
of 6-year-old children had functional abdominal pain [15]. In 
another cohort study from Southeast Sweden, Ludvigsson et 
al. [16] using parental questionnaires to evaluate 8341 chil-
dren at birth, one year and 2.5 years of age, found that 5.7% 
suffered from abdominal pain and 6.5% from constipation. 
In a community-based study in the United States, some ab-
dominal pain was reported in 75% of adolescents [17]. In 
this study, 13% of middle school and 17% of high school 
students reported at least weekly abdominal pain, 21% re-
ported abdominal pain severe enough to affect daily activity. 
The prevalence rates ranged from 0.3% to 19% in a systemic 
review of the published literature on childhood recurrent 

Table 2. Chronic Abdominal Pain and Causes 

 

Chronic Abdominal Pain 
Number (%) 

All children 122 (12.7%) Boys 53 (10.8%) Girls 69 (14.7%) 

1. Due to functional GI disorders: 

Due to functional constipation 

Not related to functional constipation 

Childhood functional abdominal pain 

Colic 

117 (95.9%) 

101 (82.8%) 

16 (13.1%) 

10 (8.2%) 

6 (4.9%) 

50 (94.3%) 

44 (83%) 

6 (11.3%) 

5 

1 

67 (97.1%) 

57 (82.6%) 

10 (14.5%) 

5 

5 

2. Due to organic causes: 

Gastroesophageal reflux 

Chronic infection* 

4 (3.3%) 

2 

2 

3 (5.7%) 

1 

2 

1 (1.4%) 

1 

0 

3. Side pain during running 1 (0.8%) 0 1 (1.4%) 

*Cryptosporidium infection and Entamoeba histolytica infection in one child each. 

Table 3. Symptoms of Functional Constipation in 101 Children with Abdominal Pain 

 

 Symptom Reported as Present/Absent n
*
 Symptom Documented n Symptom Present in 

< 3 bowel movements/week 35/54 89 35% 

Retentive posturing/    

excessive volitional stool retention 23/26 49 23% 

> 1 times fecal incontinence/week 18/77 96 18% 

Painful or hard stools 81/14 95 80% 

Large stool in the rectum 77/18 95 76% 

Large stool in abdomen 53/48 101 51% 

Stools obstruct the toilet 29/55 84 28% 

Blood in stool 13/84 97 13% 

*The number of children evaluated for each finding. Not all symptoms or physical findings were documented for each child. 
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abdominal pain in population and school-based samples, and 
depended on the age of the children and the definition used 
[18]. 

 We found that in 95.9% the abdominal pain was due to a 
functional gastrointestinal disorder, most often due to func-
tional constipation. Only in 14% of children with chronic 
abdominal pain was the functional abdominal pain not re-
lated to functional constipation; it was due to childhood 
functional abdominal pain in 9% and due to colic in 5%. Uc 
et al. [19], using a questionnaire in 243 African-American 
school-age children who came for an annual school physical 
to a community clinic in Little Rock, Arkansas, USA, found 
that 19.3% fit the Rome II criteria for functional gastrointes-
tinal disorders

 
[2]; 0.8% had symptoms of functional dyspep-

sia, none had irritable bowel syndrome, 0.4% had functional 
abdominal pain syndrome, 0.4% had abdominal migraine, 
2.5% had aerophagia, and 16% had constipation with 26% of 
the constipated children complaining of functional abdomi-
nal pain (personal communication). 

 We found that functional constipation was the most fre-
quent cause of functional abdominal pain in children. It was 
responsible for 83% of all chronic abdominal pain, and for 
86% of all functional abdominal pain. Our experience shows 
there is no substitute for direct questioning related to details 
of defecation and a thorough examination, including a rectal 
examination in the evaluation of a child with chronic ab-
dominal pain. A plain abdominal X-ray may be necessary in 
those who had a recent bowel movement and no stool mass 
in the rectal ampulla and in those who are very obese. That 
constipation is the cause of chronic abdominal pain and not 
just associated with abdominal pain is supported by our out-
come data which showed relief of abdominal pain with ade-
quate laxative treatment. Our center has been using the Iowa 
definition for constipation since early 1980. These classical 
Iowa criteria were more recently agreed upon by the PACCT 
group

 
[20] and adopted by the Rome III committee for 

child/adolescents [4]. The authors and others had previously 
reported that many children, approximately 50%, with long-
standing functional constipation with or without faecal in-
continence evaluated in tertiary care clinics suffered from 
abdominal pain [13, 21-23]. A higher percentage (72%) of 
our children seen for functional constipation in a primary 
care setting complained of functional abdominal pain. Con-
stipation as a major cause of chronic abdominal pain in chil-
dren, from toddler age to the preteen years, has been previ-
ously reported [24-26]. The study by Eidlitz-Markus et al. 
[24] supports our findings that functional constipation is a 
frequent cause of functional abdominal pain. In this prospec-

tive study, 76 children were examined in a tertiary care cen-
ter for recurrent attacks of abdominal pain and 57.4% had 
functional constipation. Constipation obvious by history was 
present in 14.7%, but 42.6% had occult constipation, defined 
as absence of constipation complaints in the initial history or 
of symptoms to indicate the presence of constipation. The 
diagnosis was made by rectal examination and/or plain ab-
dominal X-ray. In 83% of these children, the abdominal pain 
had subsided or disappeared within 2 weeks to 3 months of 
treatment for constipation, and in 96.5% at the 1-1.5 year 
follow-up [24]. 

 In taking the history and examining the child, the clini-
cians first task is to rule out the wide range of organic disor-
ders that may present with chronic abdominal pain. The 
prevalence rates of organic disease ranged from 5% in the 
general population to 40% in a paediatric gastroenterology 
practice [27]. The prevalence for chronic abdominal pain due 
to underlying organic disease in our children was only 3%. 
Kokkonen et al. [28] reported a much higher rate of organic 
disease in Finish 10- to 11-year old children, including milk 
protein intolerance, lactose intolerance, celiac disease and 
Helicobacter pylori infection. 

 Limitations of our study: Medications for functional ab-
dominal pain are often prescribed judiciously as an individ-
ual approach to relieve symptoms and disability. Treatment 
suggestions for functional abdominal pain have included 
acid-reduction therapy, low doses of psychotropic agents, 
and osmotic laxatives even though none have been evaluated 
in a double-blind randomized trial. Diagnoses such as gas-
troesophageal reflux disease and even constipation may have 
been given to allow for a treatment trial with acid-
suppressive therapy or laxative. We therefore reviewed the 
treatment outcome and long-term outcome in these children 
to verify that the diagnosis was correct, but have to consider 
a placebo effect in some of the children. If constipation-
predominant irritable bowel syndrome was a cause of ab-
dominal pain, could not be determined because of the simi-
larity of symptoms in constipation-predominant irritable 
bowel syndrome and in functional constipation [29]. Consti-
pation-predominant irritable bowel syndrome is a symptom-
based diagnosis, requiring chronic abdominal pain and 
symptoms of constipation for diagnosis, symptoms which are 
also present in many children with functional constipation 
[30]. Others believe that functional constipation may co-exist 
with constipation-predominant irritable bowel syndrome 
[31].

 

 Although a prospective design could have provided a 
better opportunity for standardized data collection at the time 

Table 4. Data for the 435 Children who Joined Our Clinic from Birth or within 2 Months of Life 

 

Age at 1
st
 Visit for Functional Abdominal Pain Age At Time Of Inclusion Into Study  

n % n % 

< 1 years 8 14% -- -- 

1-3 years 14 25% -- -- 

4-7 years 19 33% 226 52% 

8-11 years 10 18% 115 26% 

> 12 years 6 11% 94 22% 
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of the encounter, we feel our design is methodologically 
sound. In view of the paucity of published literature showing 
a high frequency of constipation as a cause of chronic ab-
dominal pain, we thought it important to publish our experi-
ence from our primary academic care clinic. We found that 
functional constipation was the cause of chronic abdominal 
pain in 83% of cases. 

CONCLUSIONS 

 We found that functional constipation was the most fre-
quent cause of chronic abdominal pain in children and 
should be considered first in a child complaining of recurrent 
or chronic abdominal pain presenting to a primary care phy-
sician. 
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