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ABSTRACT

Objectives: The aim of the study was to identify prognostic factors for the
persistence of chronic abdominal pain (CAP) in children.

Materials and Methods: For this systematic review, MEDLINE,
EMBASE, and PsycINFO were searched up to June 2008 for prospective
follow-up studies of pediatric CAP as defined by the criteria of Apley, von
Baeyer, or the Rome Committee. The outcome measure of interest was
persistence of CAP. Persistent CAP was considered only when the
abdominal pain of children with CAP persisted during follow-up at the
same level of frequency and severity. For each study the risk for bias was
assessed. The evidence for prognostic factors was summarized according to
a best-evidence synthesis.

Results: Eight studies, which examined 17 prognostic factors, were
included. Moderate evidence was found that having a parent with
gastrointestinal symptoms predicts the persistence of CAP. Strong
evidence was found for no association between female sex and the
duration of CAP, and moderate evidence that the severity of abdominal
pain does not predict persistence of CAP. There is conflicting evidence as to
whether psychological factors prevent, or have no relation to, persistence of
CAP.

Conclusions: Because there are few prognostic follow-up studies on
pediatric CAP, the evidence for prognostic factors is limited. Physicians
should ask about parental gastrointestinal problems because this is a risk
factor for persistence of CAP in children. The hypothesis that psychological
factors of the child predict persistence of CAP is not supported by evidence
from follow-up studies.
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hronic abdominal pain (CAP) or recurrent abdominal pain

(RAP) is a prevalent disorder that has major implications for
a child’s well-being and the health care system (1). CAP was first
described by Apley and Naish (2) as abdominal pain that occurred in
at least 3 episodes in at least 3 months and was severe enough to
affect a child’s activities. Apley and Naish (2) postulated that CAP
was a functional syndrome that could not be explained by organic
pathology; however, this assumption was difficult to establish using
their definition. Therefore, to reduce misclassification between
functional and organic abdominal pain, the definition of CAP
has been revised during the years (3,4). von Baeyer and Walker
(4) suggested studying children who fulfilled criteria for RAP and
described the tests performed to preclude organic disease to become
informed about the magnitude of the role of organic disease. To
define functional abdominal pain as a positive diagnosis rather than
a diagnosis per exclusionem, the Rome Committee described
symptom-based diagnostic criteria and reported the minimum
examinations needed to exclude organic pathology (3).

CAP is proposed as an altered pain sensation due to a
dysfunction of the brain—gut axis resulting from a complex inter-
action among biological, psychological, and social factors. The gut
and the brain are highly integrated and communicate in a bidirec-
tional fashion. Emotion, behavior, gut function, and pain are
interrelated in this model of thinking (5). Children with CAP have
more anxiety disorders, depressive symptoms, and other somatic
complaints, and have experienced more negative life events than
unaffected children (6). Parents of children with CAP have more
gastrointestinal (GI), anxiety, and depressive symptoms than con-
trol parents (7).

Despite treatment, approximately 30% of children with CAP
have long-lasting complaints, and there is evidence that CAP is a
risk factor for the occurrence of irritable bowel syndrome in
adulthood (8,9). Psychosocial factors of the child are reported to
be associated with the prognosis of CAP (10). Evidence in favor of
such a relation comes mainly from case-control studies; however,
such a retrospective study design cannot elucidate whether associ-
ated factors cause the pain, influence the course of the pain, or are a
result of the pain. Insight into the potential prognostic factors may
help clinicians to recognize a child at risk for persistent abdominal
pain and guide clinical management.

Although knowledge on factors influencing the clinical
course of CAP is important for physicians and patients with regard
to patient information, anticipation of treatment possibilities, and
identification of children at high risk, no overview of these prog-
nostic factors is currently available. Good-quality prognostic stu-
dies and systematic reviews are the basis of evidence-based guide-
lines. Therefore, the aim of the present review was to systematically
describe, investigate, and summarize the quantity and quality of all
of the current evidence for potential prognostic factors for the
persistence of CAP in children.

JPGN e Volume 52, Number 2, February 2011

Copyright 2011 by ESPGHAN and NASPGHAN. Unauthorized reproduction of this article is prohibited.


mailto:m.y.berger@med.umcg.nl
mailto:m.y.berger@med.umcg.nl
http://dx.doi.org/10.1097/MPG.0b013e3181e82a28

JPGN * Volume 52, Number 2, February 2011

Prognostic Factors for Persistence of CAP in Children

MATERIALS AND METHODS

A search was made of the MEDLINE database of articles
from 1965 to June 2008, in EMBASE from 1980 to June 2008, and
in PsycINFO from 1970 to June 2008. The key words used to
describe the study population were ‘“‘abdominal pain,” “‘chronic
abdominal pain,” ‘“‘recurrent abdominal pain,” and “‘functional
abdominal pain.” To detect the relevant age group the terms
“child,” “infant,” and “‘adolescent” were used. Search strategies
with a high sensitivity for follow-up studies, as recommended by
Altman (11) (MEDLINE) and Wilczynski and Haynes (12)
(EMBASE), were used. No language restriction was applied.
Additional strategies to identify studies included hand searching
the reference lists of the follow-up studies on pediatric CAP of
recently published review articles and of articles written by experts
in the field.

Two reviewers (M.J.G. and M.Y.B.) independently screened
all of the abstracts of the identified articles for eligibility. Full
articles were retrieved if the abstract provided insufficient infor-
mation to enable selection, or if the article had passed the first
eligibility screening. An article was eligible if it met all of the
following criteria:

tL)

1. The study population concerned children or adolescents ages
4 to 18 years.

2. CAP was described using the criteria defined by Apley and
Naish (2) (Introduction), von Baeyer and Walker (4) (2-stage
classification for RAP: stage 1: abdominal pain that occurs at
least once each month, in at least 3 consecutive months, within
the last year, and these episodes are usually severe enough to
stay home from school, terminate or avoid play, or take
medication for the pain; and the child rates the pain as moderate
to severe; stage 2: RAP subdivided in either functional or
organic disease based on a predefined medical evaluation (4)),
or the Rome Committee (at least 12 weeks of nearly continuous
abdominal pain in school-age children, no or only occasional
relation of pain with physiological events, some loss of daily
function, the pain is not feigned, insufficient criteria for other
functional GI disorder that would explain the abdominal pain,
and physical examinations, growth, laboratory test, and abdo-
minal ultrasound should be normal) (3).

3. The study determined prognostic factors for persistence of
chronic abdominal pain in children with CAP.

4. The frequency and duration of the chronic abdominal pain at
follow-up were comparable to those of the CAP at the start of
the study.

5. The outcome was determined prospectively.

There were no restrictions on duration of follow-up. Any
disagreement regarding inclusion was resolved by consensus or by
arbitration of a third reviewer (S.M.A.B.-Z.).

Two reviewers (M.J.G. and S.M.A.B.-Z.) independently
assessed the risk for bias in each study. The instrument used was
a modified version of an established criteria list used in systematic
reviews of prognostic factors (13,14). We modified the criteria list
based on the framework for assessing internal validity of studies of
prognosis as described by Altman (11), Hayden et al (15), and the
STROBE statement (16). The final list consisted of 16 items, each
having a “yes”/*no”/“don’t know” answer option: a “yes” was
scored as 1, “no”” and ““don’t know’’ were scored as zero (range 0—
16) (Supplemental Digital Content 1 at http://links.lww.com/MPG/
A21). Studies at low risk for bias had high final scores. The
interassessor agreement on the risk for bias was calculated using
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TABLE 1. Levels of evidence for prognostic factors

Strong evidence Consistent findings (>75%) in at
least 2 LRB cohorts

Consistent findings (>75%) in 1 LRB
cohort and at least 1 HRB cohort

Findings of 1 LRB cohort or consistent
findings (>75%) in at least >3 HRB
cohorts

<3 HRB cohorts available

Inconsistent findings irrespective of the
risk for bias

No data presented

Moderate evidence
Weak evidence
Insufficient
Conflicting

No evidence

HRB = high-risk for bias; LRB = low-risk for bias; RB =risk for bias.

kappa scores (>0.7 =a high level of agreement between assessors;
0.5-0.7 = a moderate level of agreement, and <0.5=a poor level
of agreement).

Data extraction was performed by M.J.G. and verified by a
second author (M.Y.B.). Extracted information included patient
characteristics, the study setting, follow-up period, numbers lost
to follow-up, prognostic factors, and measures of associations.

Because the studies were heterogeneous with respect to
definition of the study population, study setting, duration of fol-
low-up, and the prognostic factors studied, we refrained from meta-
analysis (because pooling would give incorrect estimates of the real
effects) and instead performed a best-evidence synthesis.

The levels of evidence for the associations found are based on
the guidelines of Sackett et al (17) and are presented in Table 1.
Studies were defined as being at low risk for bias when they scored
more than 55% of the maximum score, that is, >9.

Our outcome measure of prognosis of CAP was defined as
the percentage of patients with persisting CAP after follow-up.
Where possible, the measure of association of a prognostic variable
with the percentage of children with persistent CAP after follow-up
is presented as relative risk (RR) or an odds ratio (in case of a
logistic regression model), with corresponding 95% confidence
interval and P value (Fisher exact test). If the authors only provided
the direction of the association and the statistical significance, then
this was presented. A P <0.05 was considered significant. Prog-
nostic variables with significant RRs or odds ratios were considered
to be associated. To take into account that smaller studies are less
likely to find significant associations, in studies with a sample size
<50, we also considered RRs <0.5 and RRs >2 to be related.

RESULTS

Search Results

A total of 2968 potentially relevant articles were identified
on the first search. Most articles were discarded after analysing the
abstracts because they were not follow-up studies. Of the 32 follow-
up studies that remained, 14 studies were excluded: 2 because they
studied the incidence of CAP (18,19), 4 because the definition of
CAP did not fulfill our criteria (20—23) (the abdominal pain at
baseline or follow-up was of shorter duration or of less frequency),
and 8 because their outcome measures were different from ours
(24-31). The outcome measures presented in these excluded
studies were health-related functional disability (26,28,30,31),
severity of abdominal pain (27), a level of somatization defined
as a score on a somatization index scale (24-26,28—30), or
coexisting symptoms after follow-up (31). Of the remaining
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18 follow-up studies, 10 were excluded because they did not study
prognostic factors (32—41). Consequently, 8 studies were included
in the final review (42-49).

Assessment of Risk for Bias

Details on the assessment of potential biases of the included
studies are presented in Table 2. The interobserver reliability of
this assessment (kappa 0.75) was good. Using our cutoff point of
>9, 5 studies (42—46) were classified as studies with a low risk
for bias.

The most important methodological shortcomings concerned
the following items. Most studies did not describe the study
population in sufficient detail; for example, in most of the studies,
referral status, prior investigations, relevant comorbidity (items B,
(), and the moment in the course of the disease (item A) were not
clear. Only 2 studies compared the patient and pain characteristics
of those lost to follow-up with those who were followed (item G)
(44,48). Two studies reported on treatment of the patients during
follow-up (item H) (45,49). In addition, in the statistical analysis,
1 study adjusted for age, sex, and baseline severity of abdominal
pain (item P) (44).

Study Characteristics

The study characteristics and the prognostic factors are
presented in Table 3. The sample size of the included studies
ranged from 22 (48) to 153 (47). The percentage of children with
persistent CAP ranged from 28.9% (42) to 52.9% (49). Six studies
used the criteria of Apley and Naish (2), but all of these excluded
children with organic pathology by medical testing (43,45—-49), and
2 studies used the Rome II criteria (42,44). Five studies (44—48)
were conducted in tertiary care (pediatric gastroenterology) and 3 in
secondary care (pediatrics) (42,43,49). Four studies (44,45,48,49)
investigated inpatients and 3 investigated outpatients (43,46,47). In
1 article (42) it was unclear whether the study concerned inpatients
or outpatients.

Best-evidence Synthesis

The results of the best-evidence synthesis are presented in
Table 4. Seventeen potential prognostic factors for the persistence
of CAP were identified, of which 10 were studied in 1 study only.
Female sex was studied in 6 studies (42—44,46,48,49), of
which 4 had a low risk for bias (42—44,46,50). Of these 4 latter

studies, in 1 study female sex predicted the persistence of CAP (43),
whereas in the remaining 3, sex was not associated with the
outcome. The best-evidence synthesis showed strong evidence that
female sex and persistence of CAP are not related.

Four psychological factors were studied in 4 studies (43—
45,47), of which 3 had a low risk for bias (43—45). There was weak
evidence that behavioral disturbances and psychological disorders
do not predict persistence of CAP. There was conflicting and
insufficient evidence that depressive/anxiety disorders and aca-
demic competence, respectively, predict persistence of CAP.
Altogether, we found conflicting evidence as to whether ‘‘any”’
psychological factor of the child prevents or has no predictive value
for persistence of CAP.

The severity of baseline abdominal pain was examined in
3 studies (44,47,48), of which 1 had a low risk for bias (44). In all
3 studies, there was no association between the severity of the
baseline CAP and persistence of CAP. Consequently, there was
moderate evidence that the severity of abdominal pain at baseline
does not predict the persistence of CAP.

The effect of negative life events on the persistence of CAP
was investigated in only 1 study (44) with low risk for bias. In that
study, more children with high levels of negative life events at
baseline had persistence of CAP. Therefore, there was weak
evidence that negative life events predict the persistence of CAP.

The effect of having a parent with functional GI symptoms
on the persistence of CAP was examined in 2 studies (45,48). One
study (45) showed low risk for bias. In both studies, having a parent
with GI symptoms was associated with a higher risk for the
persistence of CAP. There was moderate evidence that these factors
predict the persistence of CAP in children.

One study, which showed low risk for bias, investigated the
association between the perception of parents of the illness of their
child and the prognosis of CAP (44). It was found that having
parents who continue to search for an organic explanation of the
pain (expressed by a high number of consultants) and parents who
refused to consider a psychological influence on the pain (expressed
by disagreement with psychological referral) was associated with
the persistence of CAP. Therefore, there was weak evidence that
parental perception of illness predicts the persistence of CAP in
their children.

Because of the small number of studies or conflicting
directions of the associations, it was not clear whether age, edu-
cational level, duration of CAP at baseline, presence of associated
symptoms, a history of 2 or more surgical operations, and/or
socioeconomic status of the family influenced the course of
pediatric CAP.

TABLE 2. Results of the assessment of risk for bias

Item A B C D E F G H I J K L ™M N O P Total RB

References
Pace et al (42) 0 1 0 1 1 1 0 0 1 1 0 1 1 0 1 0 9 LRB
Stordal et al (43) 0 1 0 1 1 1 0 0 1 1 1 1 1 0 1 0 10 LRB
Lindley et al (44) 0 1 1 0 1 1 1 o o0 0 o o0 1 1 1 1 9 LRB
Crushell et al (45) o 0 1 o0 1 1 0 1 0 0 1 1 1 1 1 0 9 LRB
Walker et al (46) o 0 0 1 1 1 0 0 1 0 1 1 1 1 1 0 9 LRB
Walker and Heflinger (47) 0 1 0 1 1 1 0 0 1 0 1 1 1 0o 0 O 8 HRB
Magni et al (48) 0o 0 0 O 1 0 1 0o 0 0 1 0 1 0 1 0 3 HRB
Christensen and Mortensen (49) 0 0 0 O 1 1 0 1 1 1 0 1 1 0 1 0 8 HRB

Total score 0 4 2 4 8§ 7 2 2 5 3 5 6 8 3 7 1

The letters A to P correspond with the 16 criteria mentioned in Supplement 1, http://links.lww.com/MPG/A21, each criteria could be scored as 0 or 1 (‘‘yes”’
was scored as 1; “no”” and ‘“‘don’t know’” were scored as 0). HRB = high-risk for bias; LRB = low-risk for bias; RB =risk for bias.
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- & DISCUSSION
% = - & In this systematic review, we investigated and summarized the
g = 21 e g quantity and quality of all of the current evidence for potential
3 i\j S T3 £ prognostic factors for persistence of CAP in children. In total, 8 pros-
s 2 \% ;T é S‘ & & pective cohort studies were included, of which 5 were at low risk for
E) S= 2= % g bias. Seventeen potential prognostic factors for the persistence of
% 98 Tz e CAP were identified, of which 10 were examined in 1 study only.
9 H¥ goo ﬁ Consequently, beforehand, the level of evidence for an association

between these factors and the persistence of CAP was low.

We found moderate evidence that having a parent with func-
tional GI symptoms predicted the persistence of CAP in children, and
weak evidence that parental perception of illness predicted the
persistence of CAP. These findings can be explained by the social
learning theory of illness behavior (50). Illness behavior is the way a
person reacts to changes in health conditions. People with an inap-
propriate illness behavior misconceive normal sensations as symp-
toms of disease and react to stressful events with somatic symptoms
such as abdominal pain. Children tend to copy their parents’ behavior,
and parents subsequently reinforce this heightened illness behavior
by paying positive attention to the complaints. Consistent with this
theory is the finding that cognitive-behavioral family interventions
can successfully reduce the child’s pain (51). In this therapy, the pain
process is thoroughly explained and parents are thought to reinforce
well behavior and distract the child during pain episodes (52).
Heredity may also play a role; CAP and irritable bowel syndrome
can run in families, and genetic factors may contribute to the
association of parent and child symptoms (53).

We found strong evidence that female sex had no predictive
value for the persistence of CAP. This was a consistent finding in 5
of 6 studies in the present review and is also supported by others
(54). Two prospective cohort studies, however, reported that girls in
comparison to boys had an increased risk to develop CAP (18,19).
Thus, the association between sex, incidence, and persistence of
CAP is not yet fully elucidated and requires additional study. The
severity of abdominal pain was not a risk factor for the persistence

Prognostic factor

and tonsillectomy vs 1 of the 2)
Educational level (lower vs high school)

vomiting, headache) (y/n)

Painful family (y/n)
Social class (lower vs upper-middle class)

Surgical operation (both appendectomy
Sex (girl vs boy)

Other associated symptoms (eg, nausea,

Self-Perception Profile for Children/Adolescents.

Children with persistent
CAP, % (95% CI)

52.9 (35.1-70.2)

Child Behavioral Checklist; CDI = Children’s Depression Inventory; CSI = Children’s Somatization Inventory; FDI = Functional Disability Inventory; IBS = Irritable bowel syndrome; N

O
(=9
(=9
w
i
g
£ 5
= <
2 o
3 g ﬁ
E ® E El g of CAP in children; this finding applied to all of the included
£ g b ﬁ g. studies. In addition, we found weak evidence that negative life
% E s 2 B events predicted the persistence of CAP, which is in accordance
[a} g 5 o 1 ini
= y E with current opinion.
Z = § In contrast to current opinion (10), we did not find evidence
& = ko for an association between psychological factors of the child and the
< . . . .
s B persistence of CAP. On the contrary, we found conflicting evidence
=3 DQ z z as to whether psychological factors of the child ‘“prevented’’ or had
EIR N = Z %’ no predictive value for the persistence of CAP in children. One
T E3 8 g =R ossible explanation for this finding is that CAP and psychological
€51 i | s .2 p p g psy’ g
5538 z = 3 ; factors may be triggered by the same underlying mechanisms and
g < S E R occur together, but are not necessarily causally related. Therefore,
£ = gl § -y although children with CAP may be at risk for psychological
A *© = g2 : o disorders, the psychological disorders themselves are not the reason
E EE 2§ for the persistence of abdominal pain. Another explanation for the
— = . . . .
Z g EE5 5 lack of observed evidence is the small number of studies and the risk
& & I 2 EL‘ £ £ of bias in those studies that investigated the prognostic value of
© 2z E 5 7 ‘% 2 psychological factors. An argument for a relation between chil-
: 3 - 228 % § dren’s psychological problems and persistence of CAP is that
2 <3 £ 3 g A psychological treatments reduce abdominal pain (51). Thus, in
] s =R =] . . . . .
& 0 Z < . =ZZ289838 the included studies, children with psychological problems who
— 8 S L2 0 ER] %5 % . . .
kS & g 2z 5 & : z z were less likely to have persistent CAP may have received psycho-
o~ 0 . . .. .
2 = guq‘:: gz 5 gg¢ logical treatments; however, the authors of the individual studies
g 2 o .
= amgE $EEE did not report on the treatment used.
- g _" R=EES R AN AN
S "SI TEEE
< 2= Lol . . .
o s =5| 185223828 T Limitations
wn & L @ 2 9 5 =l
= 3 52|2Esz2539%% o .
[a) 8 ze| §iraR S8 The following limitations should be taken into account when
= 4 S g interpreting the results of the present review. First, some studies
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TABLE 4. Best-evidence synthesis

No. studies with their
risk for bias and direction
Total no. of association with persistent

Prognostic factors studies

CAP at follow-up

Best-evidence synthesis

Patient characteristics
Female sex

Young age

Low educational level of child
Psychological factors of child
Behavioral disturbances

Psychological disorders
Depressive or anxiety disorders

Self-perceived academic competence
““Any”’ psychological factor
21422+23+24)

Pain history and associated symptoms at baseline
Long duration of abdominal pain

Severe abdominal pain

History of >2 surgical operations
Presence of other associated symptoms
such as nausea, vomiting, and headaches
High levels of functional disability
Environmental factors
Low SES
High levels of negative life events

Family factors
High levels of functional GI complaints
in family
Illness perception

4 LRB: 3 NA (42,44,46),
1 + (43); 2 HRB:
2 NA (48,49)
3 LRB: 2 NA (42,44),
1 + (45); 1 HRB:
NA (48)
1 HRB: + (48)

1 LRB: NA (43)
1 LRB: NA (44)

1 LRB: — (45);
1 HRB: + (47)
1 HRB: + (47)
3 LRB: 2 NA (43,44),
1— (45); 1 HRB: + (47)

2 LRB: + (45), NA (43);
2 HRB: 2 NA (47,48)

1 LRB: NA (44); 2 HRB:
2 NA (47,48)

1 HRB: + (48)

1 HRB: NA (48)

1 HRB: + (47)
1 HRB: + (48)
1 LRB: + (44)

1 LRB: mother’s + (45);
1 HRB: parent’s + (48)
1 LRB: a high number of

involved consultants + (44)

Strong evidence for
no predictive value

Conflicting

Insufficient

Weak evidence for
no predictive value

Weak evidence for
no predictive value

Conflicting

Insufficient

Conflicting evidence for
no predictive value or
a negative predictive
value

Conflicting

Moderate evidence for
no predictive value

Insufficient

Insufficient

Insufficient

Insufficient
Weak evidence for a
positive predictive value

Moderate evidence for a
positive predictive value

Weak evidence for a
positive predictive value

lack of insight into psychological
influences on pain + (44),
disagreement with psychological
referral + (44)
1 LRB: parental manipulative Conflicting
complaining + (44), complaining
through hospital system NA (44),
hostility toward health workers
NA (44)

Attitude toward health care 1

— =prevents poor outcome (RR <0.5, or a significant RR <1 or OR <1); + = predicts poor outcome (RR >2, or significant RR >1 or OR >1); HRB = high-
risk for bias; LRB = low-risk for bias; NA =not associated (0.5 < RR < 2 or RR and OR ns); SES = socioeconomic status.
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may have been missed during the literature search because CAP is a
description of symptoms and there is no single, commonly used
name or definition for it. However, the chance that studies are
missed is small because a sensitive search strategy was used that
included all of the current names and definitions used for CAP.
Second, because all of the studies included in the present review
were conducted in tertiary or secondary care centers, the results of
these studies are not representative for a community setting or
general practice. In addition, it is important to note that the
prognosis of CAP is influenced by many factors and that these
may interact and increase/decrease each other’s effect. Most of the
studies in the present review used univariate analysis and did not
take possible interactions into consideration.

There is no internationally accepted method to conduct
systematic reviews of prognostic studies. In addition, there are
no validated or widely used criteria to assess the risk of bias.
Hayden et al (15) and the STROBE statement (16) have provided
some recommendations for the methodological assessment of
reviews, and we incorporated them in our analysis of bias. Although
not recommended, we used an overall score for risk for bias to
enable a best-evidence synthesis.

In the present review, strict inclusion criteria were applied.
Only CAP, as defined by Apley and Naish (2), von Baeyer and Walker
(4), or the Rome committee (3), was eligible for inclusion. In our
opinion, the inclusion of studies using different criteria for CAP did
not make our study population heterogeneous. All of the studies
defined CAP as an abdominal pain of comparable duration and
frequency, and all of the studies excluded children with organic
pathology. Therefore, the results of this review are applicable to
referred children with CAP in whom organic pathology has been
ruled out by additional diagnostic testing. Another consequence of
our inclusion criteria is that some studies on CAP were not included.
Ramchandani et al (23) described the 1-year outcome of 860 children
with RAP. The latter study was not included because the outcome
measure was abdominal pain in the previous year (a ‘‘yes/no’’
question). In the definition provided by the authors, the rate of
abdominal pain is not comparable with the rate of abdominal pain
in our definition; we doubt whether their reported abdominal pain
could be regarded as CAP.

Additional Research

The present study clearly shows the value of a systematic
review because it demonstrates that there is little evidence to support
all of the current assumptions on pediatric CAP. This emphasizes the
need for well-conducted follow-up studies on pediatric CAP, not only
in referred children but also in primary care and open populations.
The outcome measure should be well defined and, besides the
persistence of abdominal pain, should include functional disability
due to abdominal pain. The criterion to rule out organic causes should
not be part of the definition of outcome because discussion will
always remain as to how much and what kind of medical investigation
is needed to be sure of ruling out an organic basis for the abdominal
pain. Including this criterion will make the definition impossible to
apply, for example, to a community or school population. Multi-
variable analyses are needed to reveal possible interactions between
potential prognostic factors. Such interactions can have important
clinical consequences. For example, whereas it is impossible to
prevent a child from having negative life events, it may be possible
to strengthen factors that can diminish their effects.

Clinical Implications

Boys and girls were found to be at similar risks for persist-
ence of CAP. This implies that the clinician should be aware that in
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both girls and boys, CAP may persist. Furthermore, our results
indicate that the clinician should be aware of the association
between parental GI symptoms, parental perception toward the
abdominal pain, and the persistence of abdominal pain in the child.
Adequate follow-up should be part of the management of a child
with functional abdominal pain at increased risk for chronicity. By
addressing coping strategies and parental cognitions on abdominal
pain, the persistence of abdominal pain may be reduced or pre-
vented. Last, our finding that the severity of abdominal pain was not
a risk factor for the persistence of CAP in children may be
particularly useful for clinicians in their management of pediatric
CAP. A child in severe pain is impressive and may therefore lead
clinical management. The finding of this review may help to change
this behavior.

CONCLUSIONS

Children with parents with GI symptoms are at risk for the
persistence of CAP. Female sex and the severity of CAP do not
influence the persistence of pediatric CAP. The current opinion that
a child’s psychological disorders predict the persistence of CAP is
not supported by evidence from prognostic studies. Our results are
based on a limited amount of studies and should therefore be
interpreted with caution.
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