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ABSTRACT

PURPOSE Abdominal pain is a common complaint in children. Because few data
exist on its natural history, we wanted to investigate the prognosis of abdominal
pain in children in general practice.

METHODS In a prospective cohort study of children (aged 4 to 17 years) com-
plaining of abdominal pain, follow-up was at 3, 6, 9, and 12 months using stan-
dardized questionnaires. The primary outcome measure was chronic abdominal
pain: abdominal pain at least 1 time a month during at least 3 consecutive
months that had an impact on daily activities. Prevalence, incidence, and dura-
tion of chronic abdominal pain were assessed.

RESULTS Three hundred five children (116 boys, 189 girls), with a median age
of 7.8 years (interquartile range [IQR] = 5.7-10.5 years) were included. Chronic
abdominal pain was present in 142 (46.6%) children at an initial visit to the
primary care physician for this complaint. During follow-up, 78.7% fulfilled the
criteria for chronic abdominal pain at 1 or more follow-up points. Among 163
children at risk for developing chronic abdominal pain, the cumulative incidence
of chronic abdominal pain was 60.1% (95% Cl, 52.1%-67.7%) and was higher in
girls than in boys (RR = 1.23; 95% Cl, 0.94-1.61). Median duration of abdomi-
nal pain was 7.5 months (IQR = 4.5-12.0 months). Children aged 10 to 17 years
had the longest duration of abdominal pain (median = 9.0 months; IQR = 7.5-
12.4 months). Children with symptoms of irritable bowel syndrome seemed to
have a less favorable prognosis compared with children with symptoms of func
tional dyspepsia or functional abdominal pain.

CONCLUSIONS The presence and development of chronic abdominal pain is
common and of long duration among children consulting in primary care for
abdominal pain. These poor outcome data warrant follow-up.

Ann Fam Med 2013;11:238-244. doi:10.1370/afm.1490.

INTRODUCTION

rimary care physicians are frequently consulted for abdominal pain

in children.'? In some children abdominal pain becomes a chronic

problem. The prevalence of chronic abdominal pain (CAP) in sam-
ples of school-based children in Western countries ranges from 0.3% to
19%.? Usually the pain is functional, meaning that no objective evidence
for an underlying organic disorder can be found.*> CAP has major impli-
cations for the child's well-being and use of the health care system.®”

In their landmark study, Apley and Naish defined CAP as 3 bouts of
abdominal pain severe enough to affect daily activities and occurring
over a period of not less than 3 months.* Because of ambiguities in this
definition, Von Baeyer and Walker proposed a new, more precise defini-
tion, which was a precursor for the pediatric Rome III diagnostic crite-
ria.®® According to their definition, a child suffers from CAP if abdominal
pain appears at least once a month in 3 consecutive months, and the pain
has an impact on the child’s daily activities or well-being.® According
to the Rome Il criteria, functional CAP is recognized as an abdomi-
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ABDOMINAL PAIN IN CHILDREN

nal pain—related functional gastrointestinal disorder
(FGID), which can be subdivided into functional dys-
pepsia, irritable bowel syndrome, abdominal migraine,
and functional abdominal pain.’ Functional abdominal
pain syndrome refers to children with functional
abdominal pain and additional somatic symptoms that
affect daily activities.

There are few data on the natural history of
abdominal pain in children, and only a few studies have
followed up on children with CAP into adolescence and
adult life. A systematic review showed that in 29.1%
of children with CAP, abdominal complaints persisted
after a median follow-up of 5 years.'® Most studies
of CAP are performed in secondary or tertiary care,
however, and these referred children likely represent a
selected population of children with more severe pain.

To date there is a lack of data on the occurrence
of CAP in children complaining of abdominal pain in
primary care. Information on the course of abdominal
pain and on factors influencing the course is essential to
establish which child needs further treatment and which
child will improve over time with no treatment other
than reassurance.'""'* This study describes the prognosis
of abdominal pain in children in primary care.

METHODS

Study Design and Patients
We undertook a prospective cohort study with 12
months of follow-up. Children were recruited con-
secutively between May 2004 and March 2006 by 53
primary care physicians in Rotterdam and surround-
ings.'" Children aged 4 to 17 years could participate if
they visited their primary care physician with the com-
plaint of abdominal pain. Children who had consulted
their physician for abdominal pain in the preceding 3
months, children who had a diagnosis of inflammatory
bowel disease, celiac disease, or lactose intolerance
before baseline, and children unable to complete ques-
tionnaires because of language or cognitive problems
were excluded. Within 1 week after their consultation,
a research assistant visited the children and obtained
informed consent from the child and parent(s). At this
visit several questionnaires were completed by the
parents and the child, if the child was aged 9 years to
17 years, addressing sociodemographic characteristics,
presence and duration of symptoms, and medical and
family history. The questionnaires are described in
detail elsewhere.*

Follow-up was at 3, 6, 9, and 12 months. All ques-
tionnaires used at baseline were completed again at
12 months, whereas at 3, 6, and 9 months only the
part of the questionnaire asking about the presence
and duration of symptoms was filled out. All follow-

up questionnaires were sent by regular mail. At 3
months, the physicians' final diagnosis was extracted
from the physician-maintained electronic medical
records. The Central Committee on Research Involv-
ing Human Subjects in the Netherlands approved the
study. We evaluated possible selective recruitment and
observed that this cohort represented young school-
aged children consulting their primary care physician
for a new episode of abdominal pain not diagnosed as
gastroenteritis.'

Analyses

To investigate prognosis, we determined how often
abdominal pain did not resolve and turned into CAP.
We calculated prevalence, incidence, duration, and
number of recurrences of CAP among the children
included in our cohort, ie, children complaining of
abdominal pain in general practice. CAP was defined
by the criteria of Von Baeyer and Walker as having
abdominal pain at least once a month during at least 3
consecutive months.? In addition, abdominal pain had
to interfere with daily activities, which was defined

as abdominal pain severe enough to stay home from
school, to terminate or avoid play (absence), to take
medication (medication), or rating the pain intensity
as moderate to severe (pain intensity). Pain intensity
was determined with a numerical rating scale in chil-
dren aged 8 to 17 years ranging from 0 (no pain) to 10
(worst pain possible). In children aged 4 to 8 years, we
used the pain faces scale: 6 faces ranging from happy
or no pain at all (0) to the worst pain you can imagine
(10)." Moderate to severe abdominal pain was defined
as a score of 3 or higher for children aged 8 to 17 years
and 4 or higher for children aged 4 to 8 years.®

The prevalence of CAP was determined at base-
line and all follow-up points. The prevalence of both
components of CAP (abdominal pain and impact) was
determined separately. The incidence of CAP was
determined during follow-up among children without
CAP at baseline. The duration of CAP during follow-
up was calculated as the total number of consecutive
months that the child had CAP. If data were missing
at 1 follow-up point, we extrapolated the duration
between the follow-up points before and after the miss-
ing point except when it concerned missing data at 12
months. In the latter case the child was considered lost
to follow-up. A maximum duration of 15 months could
be achieved, because we elicited information about
abdominal pain in the 3 months preceding baseline and
at each follow-up point.

For children with CAP at baseline, we calculated
the duration of CAP and the number of recurrences.
We then determined the influence of age, sex, diag-
nosis, and presence of symptoms resembling FGIDs
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at baseline on prevalence, incidence, and duration of
CAP. Age was categorized into groups: 4 to 5 years,

6 to 9 years and 10 to 17 years.'* We categorized
children on the basis of their symptoms at baseline as
resembling the symptoms of functional dyspepsia, irri-
table bowel syndrome, or functional abdominal pain.
Symptoms of these FGIDs were defined by the Rome
III criteria irrespective of the duration of symptoms

(Supplemental Appendix 1, available at http://
%H; annfammed.org/content/11/3/238/suppl/DC1).°

Statistical Analyses

We used descriptive statistics and report prevalence,
cumulative incidence, and cumulative incidence ratio
(CIR) with their 95% confidence intervals. Prevalence
was calculated as the number of children with CAP
divided by the total number of children at that follow-
up time. Cumulative incidence was calculated by divid-
ing the number of children who developed CAP dur-
ing follow-up by the number of children without CAP
at baseline. The cumulative incidence reflects the risk.
The CIR is the ratio of 2 cumulative incidences and
reflects the risk ratio. The duration of CAP is displayed
as median duration with interquartile range (IQR).
Differences in medians were tested with the Mann-
Whitney test or Kruskall Wallis test, differences in
proportions with the x? test. Analyses were performed
using SPSS Predictive Analytics SoftWare (PASW)
(SPSS 18.0, SPSS Inc).

RESULTS

A total of 348 children consented to be approached for
the study. Of these, 305 (87.6%) children participated
in the study: their median age was 7.8 years (IQR=5.7-
10.5 years); 116 were boys (38.0%) and 189 were girls
(62.0%). Table 1 shows the baseline characteristics, and
Figure 1 displays the patient flow and reasons for non-
participation. The 22 children lost to follow-up did not
differ from the children included with respect to age,
sex, and the presence of CAP at baseline.

Prevalence of CAP Among Children With
Abdominal Pain

A total of 142 children (46.6%) had CAP at the first
visit, compared with 105 children (37.1%) at the
12-month follow-up (Figure 2). In total, 240 of 305
children (78.7%) fulfilled the criteria for CAP at 1 or
more follow-up periods. At each follow-up period, the
prevalence of CAP was higher in girls than in boys,
although only at 3 and 6 months was this statisti-
cally significant (P =.008 and P =.006, respectively).
Compared with baseline the prevalence at 12 months
was decreased in children aged 4 to 5 years and 6 to

9 years (P =.034 and P = .01, respectively), but not in
children aged 10 to 17 years (P =.325) (Table 2). The
prevalence of CAP according to the FGID symptom
classification is shown in Table 3. During follow-up the
prevalence of CAP decreased significantly for children
with dyspepsia or functional abdominal pain symp-
toms (P =.029 and P <.001, respectively) but not for
children with symptoms of irritable bowel syndrome
(P=.134).

Most children fulfilled the impact criteria because
of moderate to severe pain (Table 4). The percent-
age of boys and girls for whom their symptoms had
an impact at baseline was similar (P =.867). Although
boys were impact-free earlier, there was no difference
in impact between boys and girls after 12 months
(P =.349). The highest prevalence of impact at all
follow-up periods was seen in children aged 10 to 17
years. After 12 months 61.0% of children aged 10 to 17
years fulfilled the impact criteria vs 46.3% and 43.8%
in children aged 6 to 9 years and 4 to 5 years, respec-
tively (P =.028). There was no association between
impact and FGID symptom classification.

Table 1. Baseline Characteristics of the 305
Participating Children
Characteristic Baseline
Age, median (IQR), years 7.8 (5.7-10.5)
Age category, No. (%)
4-5 years 88 (28.9)
6-9 years 126 (41.3)
>10 years 91 (29.8)
Sex, No. (%)
Boys 116 (38.0)
Girls 189 (62.0)
Diagnosis of physician, No. (%)
Generalized abdominal pain 174 (57.0)
Localized abdominal pain 57 (18.7)
Constipation 31 (10.2)
Gastroenteritis 17 (5.6)
Urinary tract infection/cystitis 5 (1.6)
Stomach pain 2 (0.7)
Appendicitis 1(0.3)
Other? 10 (3.3)
No diagnosis available 8 (2.6)
Symptom classification, No. (%)
Functional dyspepsia 24 (7.9)
Irritable bowel syndrome 114 (37.4)
Functional abdominal pain 152 (49.8)
Missing classification 15 (4.9)
ICPC = International Classification of Primary Care.
2 Other diagnoses were acute upper respiratory tract infection (ICPC code R74,
n = 3), otitis media (H71, n = 1), hernia inguinalis sinistra (D89, n = 1), pneu-
monia (R81, n = 1), mononucleosis infection (A75, n = 1), other viral disease
with exanthema (A76, n = 1), lymphadenitis mesenterica (n = 1), fatigue/
malaise (AO4, n = 1).
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Incidence of CAP Among Children With

Abdominal Pain

Of the 163 children without CAP at baseline, 98 had
CAP at some point during follow-up, yielding a cumu-
lative incidence of 60.1% (95% CI, 52.1-67.7). The
cumulative incidence in girls was 65.3% and in boys

52.9%, yielding a CIR of 1.23 (95% CI, 0.94-1.61).

Compared with children aged 4 to 5 years, the cumu-

follow-up.

Figure 1. Flow of patients and number and reasons for loss to
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did not return
questionnaire

348 Children recruited by primary care physicians
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lative incidence in children aged 6 to 9 years was not
increased (57.8% vs 55.4%, CIR=0.96, 95% CI, 0.67-
1.34) as was for children aged 10 to 17 years (67.9%,
CIR=1.18; 95% CI, 0.86-1.60). The cumulative inci-

dence of CAP was highest in children
with functional abdominal pain (64.9%)
compared with functional dyspepsia
(46.2%, CIR=1.54;,95% CI, 0.85-2.76)
and irritable bowel syndrome (56.1%,
CIR = 1.25, 95% CI, 0.83-1.88), although
not statistically significant.

Duration of CAP Among Children
With Abdominal Pain

Median duration of CAP during follow-
up was 8.3 months (IQR=4.5-12.0
months). Girls had a longer duration than
boys, median 9.0 months (IQR =5.3-
13.50 months) vs 7.5 months (IQR =1.5-
12.0 months; P =.002). Median duration
in children aged 4 to 5 years was 7.5
months (IQR =4.5-10.5 months) and

in children aged 6 to 9 years was 7.5
months (IQR =4.5-12.0 months); the
longest median duration was seen in
children aged 10 to 17 years (9.0 months,
IQR =7.5-12.4 months). There were

no significant differences in duration
among the 3 age-groups (P =.094). A
median duration of CAP of 9.0 months
(IQR =4.5-12.0 months) was seen in
children with irritable bowel syndrome
symptoms, compared with 7.5 months
in children with dyspepsia or functional
abdominal pain symptoms (IQR=2.3-
12.0 months and 4.5-12.0 months,
respectively) (P =.692).

Median duration of CAP in children
who already had CAP at baseline was
7.5 months (IQR =4.5-13.5 months). Of
all children, 31 (24.8%) had CAP during
the total 15 months. Median duration did
not differ for girls and boys (P =.2873).
Duration increased with increasing age;
median of 7.5 months for children aged
4 to 5 years and 6 to 9 years, and 10.5
months for children aged 10 to 17 years
(P =.051). FGID symptom classification
was not associated with duration of CAP
in children with CAP at baseline (func-
tional dyspepsia, functional abdominal
pain, 7.5 months, IQR =4.5-13.5; irri-
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table bowel syndrome, 7.5 months,
IQR=4.5-15.0; P=.901). In 94 children
CAP disappeared, but a recurrence

Figure 2. Prevalence of abdominal pain, impact of abdominal
pain, and chronic abdominal pain at all follow-up time points

was observed in 35 (37.2%). Recur-

100
rence was higher in girls compared with 90 -
boys (40.3% vs 31.3%), but not statisti- 80
cally different (P =.389). Recurrence 70 -
was not associated with age (P =.417), g
although compared with children aged E
4 to 5 years and 6 to 9 years (39.4% 8 20
and 40.5%, respectively), recurrence % 407
seemed lower in children aged 10 to 17 & 30
years (26.3%). In children with irritable 20 1
bowel syndrome, symptoms frequently 10
recurred: 54.8%. Recurrence in children 0

with functional dyspepsia or functional
abdominal pain symptoms was 22.2%

] M Fulfilling abdominal pain criteria
[ Fulfilling impact criteria
[ Chronic abdominal pain

0 3 6 9 12

Follow-up (months)

and 33.3%, respectively. The strata of

specific symptom categories included
very few patients, thereby precluding
meaningful statistical analysis.

Table 2. Prevalence of Chronic Abdominal Pain Among 305
Children With Abdominal Pain in General Practice, According
to Sex and Age Categories

DISCUSSION

Children With Chronic Abdominal Pain, No. (%)

. Baseline 3 Months 6 Months 9 Months 12 Months

In this prospective study among 305 Participants (n=305) (n=266) (n=256) (n=246) (n=283)
children complaining of abdominal pain Boys
in primary care, we found that most chil- 4.5 years 13 (37.1) 13 (41.9) 10 (34.5) 10 (34.5) 8 (26.7)
dren develop CAP for a median of 8.3 6-9 years 24 (50.0) 20 (42.6) 14 (33.3) 17 (42.5) 13 (27.7)
months. Girls had CAP more frequently 10-17 years 11(333)  17(58.6) 12 (42.9) 9(36.0) 11 (37.9)
during follow-up than boys, and CAP Al 48(414)  50(467)  36(36.4) 36(383)  32(30.2)

. . . Girls
duration was longer in girls. The preva-

. 45 years 30 (56.6) 27 (60.0)  18(40.0) 16(37.2) 19 (38.0)

lence decreased during follow-up, except
for children ased 10 to 17 vears. Chil. 6-0 years 37 (47.4)  40(615)  35(53.0) 30 (48.4) 27 (36.5)
or chti g 1/ years. 10417 years 27 (46.6) 34 (69.4)  32(69.6)  31(66.0) 27 (50.9)
dren with symptoms of irritable bowel Al 94(497) 101(635)  85(541) 77 (507) 73 (41.2)
syndrome seemed to have a less favor- Total group 142 46.7) 151 (56.7) 121 (473) 113 (459) 105 (37.1)

able prognosis compared with children
with symptoms of other FGIDs with
respect to prevalence, duration, and recurrence of CAP.
To our knowledge, no other prospective study has
investigated the prevalence or incidence of CAP in
children with abdominal pain in primary care. Most
studies have focused on children who already had
CAP and investigated the prognosis and risk factors
for a poor prognosis. In addition, previous studies were
almost exclusively performed in secondary or tertiary
care, a selected group not comparable to a primary
care population. A retrospective study in an Australian
general practice among children in the waiting room
reported that 44% of the children experienced abdom-
inal pain in the preceding 12 months, of whom 12%
experienced abdominal pain at least once each month."”
Our research group recently showed that primary care
physicians are routinely confronted with children with
abdominal pain.? Thus, data on the prevalence and

incidence of CAP among children visiting primary care
with abdominal pain are valuable.

In the present study we observed a higher preva-
lence and incidence of CAP among girls with abdomi-
nal pain compared with boys with abdominal pain.
This finding is also reported by others*'®! but not by
all groups.?® Our finding that duration of CAP was lon-
ger in girls than in boys is new. Although there was no
obvious peak in incidence or prevalence in a specific
age-group, we observed a longer duration of CAP with
increasing age. In general, a peak prevalence of CAP is
reported in children aged 4 to 6 and 9 to 11 years.*!2""
23 One explanation for the absence of a peak prevalence
in these age-groups in our study could be that there is a
peak in abdominal pain in general but not specifically in
CAP. The result would be an equal number of patients
with CAP among children with abdominal pain, but
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Table 3. Prevalence of Chronic Abdominal Pain Among 305 Children
With Abdominal Pain in General Practice, by Classification of
Symptoms Resembling Functional Gastrointestinal Disorders

we also evaluated symptoms
resembling functional dyspepsia,
irritable bowel syndrome, or
functional abdominal pain using

Children With Chronic Abdominal Pain, No. (%)

the Rome III criteria and their

Symptom Category Baseline 3 Months 6 Months 9 Months 12 Months relation to prognosis. The prog-
Functional dyspepsia 11458  12(545)  9(450)  6(28.6) 6 (26.1) nosis of children with symptoms
Irritable bowel syndrome 48 (42.1) 54 (54.0) 46 (46.5) 50 (52.6) 45 (41.3) of irritable bowel syndrome
Functional abdominal pain 75 (49.3) 77 (58.8) 60 (48.8) 51 (44.0) 51 (37.2) was somewhat worse than for
Missing 8 (53.3) 8 (61.5) 6 (42.9) 6 (42.9) 3(214) children with symptoms of the

other FGIDs, as we observed no

Table 4. The 3 Components of Impact at Each Follow-up Point

decrease in prevalence of CAP,
a longer duration of CAP, and a

higher percentage of recurrence.

Baseline 3 Months 6 Months 9 Months 12 Months
Component No. (°/o) No. (%) No. (%) No. (%) No. (%) Classifying children in the dif-
No impact 2(7.2 93(33.8)  105(40.6)  110(433) 142 (50.2) ferent FGIDs according to their
Impact? 283 (92. 8) 176 (66.2) 152 (59.4) 137 (56.9) 141 (49.8) symptoms might be valuable to
Pain intensity 277 (97.9) 152 (86.4) 135 (88.8) 124 (90.5) 120 (85.1) predict prognosis, but further
Absence 137 (48.4) 5 (31.3) 0(26.3) 6 (26.3) 1(36.2) research is needed.
Medication 81 (28.6) 8 (21.6) 9 (19.1) 1(22.6) 4 (24.7) Some selective loss to follow-

avoiding to play; medication = taking medication for the pain.

2 Pain intensity = rating the pain as moderate to severe; absence = staying home from school or terminating or

up may have occurred, as several

children were lost to follow-up

there would be a peak when investigating the preva-
lence of CAP in the general population.

In our group of children aged 10 to 17 years, the
prevalence of CAP did not decrease at the 12-month
follow-up, and the duration of CAP was longer. On
the other hand, recurrences among these children
were fewer compared with younger children. Perhaps
in younger children CAP is more often recurrent,
whereas in older children CAP is more often chronic.

When the children first consulted their primary
care physician (baseline), almost all children fulfilled
the criteria for impact of abdominal pain, suggesting
that the impact on the children might be an important
reason to consult their physician. With time the per-
centage of patients with abdominal pain decreased, but
at 12 months after the initial consultation, 50% still
reported abdominal pain had an impact on daily activi-
ties. This percentage was as high as 61.7% in children
aged 10 to 17 years, which indicates that in children
of this age-group, not only did the abdominal pain
tend to be more chronic, but also that it tended to give
more trouble in daily life.

We used the definition of CAP by Von Baeyer and
Walker for our study.® According to the Rome III cri-
teria, a child has functional abdominal pain syndrome
if organic disease has also been ruled out; however,
we did not rule out this criterion, because we were
interested in abdominal pain irrespective of its cause.
Nevertheless, only few children had organic disease
according to the diagnosis of their physician. In addi-
tion to using the definition by Von Baeyer and Walker,

because they no longer had
abdominal pain. Consequently, the reported preva-
lence and incidence of CAP in each group might be
overestimated. Because the numbers lost to follow-up
were few, we believe that any possible overestimations
are clinically irrelevant. Another limitation is that we
calculated the duration of CAP during 1 year after the
initial consultation to the primary care physician. We
do not have information on how long the child expe-
rienced abdominal pain before entry into the study or
after follow-up ended, so the exact duration therefore
remains unknown. For the physician, however, it is
valuable to know which children can be expected to
have abdominal pain in the near future. Knowledge
of the duration of pain before consultation might be a
predictor of poor prognosis. Furthermore, we feel that
children who continue to have CAP 1 year after the
initial complaint need follow-up care or treatment irre-
spective of the duration of CAP beyond 1 year.

In the Dutch health care system, all inhabitants are
registered in a general practice, and specialist care in
secondary or tertiary settings requires referral by a pri-
mary care physician. As a result, our cohort is likely to
represent exclusively nonreferred children. Our study
shows that most children complaining of abdominal
pain to their physician did not have organic disease;
therefore, the results are generalizable to children who
have abdominal pain of functional origin. Children
were not eligible to participate if they had consulted
their primary care physician in the previous 3 months.
Our study findings therefore relate to children with a
new episode of abdominal pain.
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A postal survey in the UK investigating chronic
pain in children showed that 75% of the respondents
(clinicians and general practitioners interested in
chronic pain management) opined that most children
with chronic pain had a fair to good prognosis.?* Our
study showed that of children complaining of abdomi-
nal pain in general practice, 78.7% had (or developed)
CAP, that a considerable number fulfilled the criteria
of CAP 1 year after the initial visit, and one-half of
these children were still impaired in their daily func-
tioning. In our opinion this prognosis is not good, and
follow-up of these children is warranted.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.org/content/11/3/238.

Key words: chronic abdominal pain; primary care, child; prognosis;
epidemiology
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