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The present review summarizes many of the major research trends investigated in the past five years regarding pediatric functional abdominal pain,
and also summarizes the primary related findings from the authors’ research
program. Specific areas discussed based on work within the authors’ group
include familial illness patterns, genetics, traits, and mechanisms or processes related to abdominal pain. Topics covered from research published in
the past five years include prevalence and cost, longitudinal follow-up, overlap with other disorders, etiology and mechanisms behind functional
abdominal pain and treatment studies. It is hoped that findings from this
work in abdominal pain will be interpreted as a framework for understanding the processes by which other pain phenomena and, more broadly, reactions to any physical state, can be developed and maintained in children.
The present article concludes with recommendations for clinical practice
and research.
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A

publication by the Association of American Physicians
Subcommittee and the North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition Committee on Chronic
Abdominal Pain (1) explains that the term ‘RAP’ is a common
abbreviation for recurrent abdominal pain, as defined by Apley and
Naish (2). Under this definition, children were considered to have
recurrent abdominal pain if they had experienced at least three bouts
of pain severe enough to affect activities over a period of at least three
months. The current preference is to use the term ‘functional abdominal pain’ (FAP), which is defined as abdominal pain that occurs in the
absence of anatomical abnormality, inflammation or tissue damage
(1). Therefore, the present article will use the more current, generic
term of ‘FAP’.
Another term that will be used in the present article that may be
unfamiliar to some readers is ‘illness behaviour’. The term ‘disease’
refers to pathophysiological changes in tissues, whereas ‘illness
behaviour’ refers to the way individuals perceive and react to somatic
sensations that may signify disease (3). Some fail to notice such sensations or refuse to let illness interrupt their normal routine, while
others misinterpret normal somatic sensations as symptoms of disease
and may seek medical treatment for minor complaints. Illness behaviour is a term used to describe this continuum, which ranges from
denial of disease at one extreme to disability that is disproportionate
to physical findings at the other extreme. Both ends of the illness
behaviour continuum are of concern to health care providers. Denial
may lead individuals to postpone diagnostic investigations or to not
adhere to medical regimens. Preoccupation with illness, on the other
hand, creates a costly burden on the health care system (4) and can
have a significant impact on an individual’s life. Most research in
this area focuses on the high end of the illness behaviour
continuum.

La douleur abdominale fonctionnelle pendant
l’enfance : des études préliminaires et les récentes
tendances de la recherche
Le présent revue contient un résumé de bon nombre des grandes tendances
de la recherche explorées depuis cinq ans au sujet de la douleur abdominale
fonctionnelle en pédiatrie, ainsi que les principaux résultats connexes du
programme de recherche des auteurs. Les domaines abordés d’après les
travaux au sein du groupe d’auteurs incluent les profils familiaux de
maladie, la génétique, les caractéristiques et les mécanismes ou processus
liés aux douleurs abdominales. Les sujets abordés dans les résultats de
recherche publiés depuis cinq ans incluent la prévalence et les coûts, le
suivi longitudinal, le chevauchement avec d’autres troubles, l’étiologie et
les mécanismes de la douleur abdominale fonctionnelle ainsi que les
études thérapeutiques. On espère que les résultats de ces travaux sur la
douleur abdominale seront perçus comme un cadre pour comprendre les
processus par lesquels les enfants peuvent acquérir et conserver d’autres
phénomènes liés à la douleur et, plus largement, des réactions à un état
physique. Le présent article se termine par des recommandations de
pratique clinique et de recherche.

SELECTIVE FAP LITERATURE: 2007-2011
Prevalence and costs
The prevalence of FAP is approximately 8%, but studies have revealed a
wide variability in incidence (0.3% to 19%) (5). Although FAP is common, the health care costs associated with this disorder are unknown.
There have been few recent studies in this area and, thus, no significant
revelations regarding FAP have been added to the knowledge base.
Nevertheless, the consistent finding has been that these children experience a lower quality of life. Furthermore, expensive work-ups to determine disease cause have yielded little information and may actually be
iatrogenic (6-8).
Longitudinal follow-up
Several longitudinal studies, including both population-based studies
and follow-up studies of clinic patients, suggest that FAP in childhood
is associated with unexplained abdominal pain in adults, as well as
miscellaneous chronic pain and distress in adults (9-14).
Overlap with other disorders/etiology/mechanisms
How each individual explains pain or any medical phenomenon is
influenced by several factors, including personal history, knowledge
base and sometimes (unfortunately) financial gain. Some of the areas
where recent research has sought to explore the etiology and mechanisms of chronic FAP are listed below.
Headache and obesity: Several studies have investigated the relationship between pediatric abdominal pain and headache and obesity. A
similar psychological profile has been observed among children with
headache and abdominal pain (15) and an association with obesity has
been observed (16,17), with obesity predicting the persistence of pain
in children with functional gastrointestinal disorders (18).
Inflammation: Several preliminary studies have suggested a role for
inflammatory abnormalities in pediatric abdominal pain disorders.
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Shulman et al (19) observed increased gastrointestinal permeability
and gut inflammation in children with FAP and irritable bowel syndrome (IBS), while Saps et al (20) found significant increases in functional gastrointestinal disorders after bacterial infections in children.
Schurman et al (21) found a relationship between mucosal inflammation and psychological functioning, and Saps et al (22) suggested that
cow’s milk allergy may be a risk factor.
Hypersensitivity in FAP: There is a large body of literature on hypersensitivity in FAP in the adult population; however, studies in children were lacking until recently. There has been some catch up in the
past five years, with the main findings mimicking those observed in
adults (23-25), specifically:
• Children with FAP exhibit increased visceral hypersensitivity
compared with control children and those with organic disease.
• There is no evidence of somatic hypersensitivity in FAP.
• Visceral hypersensitivity may be a marker for functional
gastrointestinal disorders in children, but sensitivity remains low.
• Initial results suggest there is general attentional bias in FAP and
increased sensitivity persists in those who recover.
Blood pressure and heart rate: While there is some initial evidence of
decreased baroreceptor sensitivity in children, further research is
required due to various methodological limitations (26-28).
Stress/coping/psychological factors: Most recent studies add relatively little to the findings of previous work, with many showing that
psychological distress is associated with pain and disability. Specifically,
Guite et al (29) found that siblings of children with FAP experience
more emotional/behavioural symptoms than peers; Huntley et al (30)
examined sleep disturbances and explored psychiatric disorders and
family functioning; Ghanizadeh et al (31) explored psychiatric disorders and family functioning; Claar et al (32) considered pain coping
profiles; Dufton et al (33) observed a relationship between anxiety and
abdominal pain; Wendland et al (34) explored how depression and
pain predicted disability; and van Tilburg et al (35) examined the
relationship between abuse/neglect and abdominal pain.
Parents and FAP: The majority of studies confirm the findings of earlier
work. For example, Ramchandani et al (14) found that increased maternal anxiety was associated with poor outcomes and increased functional
gastrointestinal disorders in mothers of patients with FAP, and they
subsequently found increased levels of maternal anxiety in these patients
(36). Similarly, Campo et al (37) found that mothers of FAP patients
were significantly more likely than mothers of control subjects to have a
lifetime history of IBS, migraine, anxiety, and depressive and somatoform disorders, and also to experience current anxiety, depressive and
somatic symptoms, poorer overall quality of life and greater use of ambulatory health care services. Fathers continue to be largely unstudied in
this area of research. It would be preferable for future studies to attempt
to include fathers, although it is recognized that this may be difficult.
Other factors studied: Other areas studied include fructose intolerance (38), gastric myoelectrical and motor abnormalities (39), joint
hypermobility (40), and knowledge and attitudes among school nurses
regarding abdominal pain (41).
Limitations
The studies on FAP in the past five years present several possible areas
for further investigation. However, most are hampered by small patient
numbers and other methodological problems, hindering their ability to
provide information regarding this condition, and further work is warranted. The literature is in need of well-designed studies to build on
preliminary findings through the use of larger samples and prospective
studies. The authors have taken such an approach in their own work,
which will be discussed below.

EARLIER RELATED WORK BY THE AUTHORS’ GROUP
Familial illness patterns
This line of research was initiated by identifying families from the
administrative database of a large health maintenance organization
(HMO) in which at least one parent had been treated for a diagnosis
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of IBS, a gastrointestinal disorder characterized by chronic pain and no
known physiological etiology (42), and who had at least one child
three to 14 years of age (43). A matched control group was selected
from the same population. Health care utilization records for all children in the study were obtained from the HMO’s automated database
and included the frequency, type and diagnosis of all health care visits
for the three consecutive years of the study. Children of parents with
IBS had significantly more ambulatory visits than control children
(mean 12.26 versus 9.81 in controls; t=5.94; P=0.0001). This was also
true for all health care costs (t=3.17; P=0.0001), ambulatory visits for
gastrointestinal symptoms (abdominal pain, diarrhea, constipation;
t=5.144; P=0.0001) and emergency room visits (t=2.171; P=0.03).
Parents with IBS made more health care visits than the control parents for nongastrointestinal complaints, in addition to the difference
in visits for IBS. They also incurred substantially higher health care
costs. These observations suggest that parents with IBS might be transmitting a general pattern of illness behaviour to their children rather
than specifically transmitting gastrointestinal illness behaviour. In a
subsequent study (44), in addition to obtaining data from an automated database, interviews were conducted and questionnaires were
collected from both parents and children. Importantly, children were
interviewed separately from their parents. Similar to the previous
study, this study found that children of parents with IBS independently reported more frequent stomachaches (F[591]=9.22; P=0.0025)
and nongastrointestinal symptoms (F[562]=21.03; P<0.001) than control children. Children of parents with IBS also reported more school
absences (F[625]=26.53; P<0.0001), more physician visits for gastrointestinal symptoms (F[602]=8.09; P=0.005) and more nongastrointestinal clinic visits (F[602]=27.92; P<0.001) than control children.
Familial genetics
To assess the relative contribution of genetic and social learning influences to this intergenerational pattern, concordance rates for IBS in
monozygotic (MZ) and dizygotic (DZ) twins were compared with concordance between mothers and their children (45). The concordance
for MZ twins was 17.2% compared with 8.4% for DZ twins (χ²=4.70;
P=0.030). The probability that a DZ twin with IBS will have a mother
with IBS was 15.2%. This was significantly greater (P<0.001) than the
probability that a DZ twin with IBS will have a co-twin with IBS
(6.7%); the probability that an MZ twin with IBS will have a mother
with IBS (17.1%) was also significantly greater (P<0.001) than the
probability that a DZ twin with IBS will have a co-twin with IBS
(6.7%). Thus, while there does appear to be some genetic contribution
to the development of IBS, the authors believe that these data support
a stronger social learning contribution to IBS, because mothers share
approximately the same number of genes with their children as DZ
twins share with one another, yet the proportion of IBS twins who
have mothers with IBS is significantly greater than the proportion of
DZ twins with IBS whose co-twins have IBS.
Familial traits
Possible explanations for the relationship between parental and child illness patterns were also explored within this research program by investigating inter- and intrapersonal influences on illness behaviour. Specifically,
the relative contributions to medical consultation of the psychological
symptoms of the mother and child, the severity of child abdominal pain
and the level of family stress were determined (46). In a stepwise regression,
only maternal psychological symptoms and perceived pain severity significantly predicted consultation (P=0.006 and P<0.001, respectively). Thus,
a principal finding of this study was that a child’s visit to the clinic for
abdominal pain is best predicted by symptoms of psychological distress in
the mother and severity of abdominal pain as reported by the child, rather
than psychological distress in the child or family stress.
In a related study regarding social learning process influences of
this intergenerational transmission pattern (47), the authors explored
whether catastrophic thinking about pain by children with FAP or by
their parents is associated with health outcomes in the child. Child
catastrophizing predicted child depression, anxiety and functional
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disability. Parents’ catastrophizing cognitions about their own pain
predicted self-reported protective responses to their children’s abdominal pain (responding in ways that encourage illness behaviour).
Familial mechanisms or processes
Next, the mechanisms by which these parental behaviours or traits
were being transmitted from parent to child were considered. Two
social learning phenomena, modelling and reinforcement, were plausible suspect mechanisms. An example of modelling, in which children
imitate their parents, could occur when parents stay home from work
and expect special consideration (eg, help with chores). Children
could then become hypervigilant to somatic sensations, report more
symptoms and want to stay home from school. Because it is known
that this is a group of parents with higher illness behaviours, learning
through the observational process of modelling is one plausible
explanation for the data revealing higher rates of illness, which are not
explained by genetics, among children of parents with IBS.
Another possible mechanism that could contribute to learning is
reinforcement, in which behaviours that are rewarded are repeated. In
a study by Levy et al (44), reinforcement was explored by administering the Illness Behavior Encouragement Scale (48), later renamed the
Adult Response to Child Symptoms scale (49). Among other findings,
it was determined that children with higher school absentee levels for
gastrointestinal symptoms as reported by their mothers were more
likely to have parents who were also more solicitous in response to
their child’s symptoms (F[625]=5.33; P<0.05).
In summary, the authors’ observational findings have determined
the following:
• Children’s illness behaviour/reported pain is related to that of their
parents, and learning appears to account for much of this
phenomenon.
• Child and adult illness behaviour/reported pain is related to
environmental response, especially how parents respond.
• The decision to take a child to the clinic because of abdominal
pain is best predicted by the child’s perceived pain severity and
maternal psychological distress.

TREATMENT STUDIES 2007-2011

How each patient is treated for pain or any medical phenomenon is also
influenced by personal history, knowledge base and, again unfortunately,
sometimes potential financial gain. Many treatments for FAP were
tested in randomized controlled trials for the first time during this period
of time. Most included medications and probiotics, yoga or relaxation,
and variations on therapy derived from social learning principles.
Medications and probiotics
Probiotics have begun to be investigated in children, with some positive results (50-52). These findings may hold promise for a group of
children.
Medications such as amitriptyline (53), cyproheptadine (54) and
tegaserod (55) are all beginning to be explored, but results are very
preliminary, may include side effects, and often there is no long-term
follow-up, with poor controls or no control groups.
Psychological treatments, yoga and biofeedback
Yoga (56), biofeedback (57) and restoration of vagal tone (58) have all
shown some promise, although further research is needed. Hypnotherapy
(59-62) has yielded some impressive and long-term results. The findings show promise and merit further study.
To address many of the methodological problems with previous
research, the authors designed and conducted a randomized controlled
trial in which 200 children with persistent FAP and their parents were
randomly assigned to one of two intervention groups: a three-session
intervention of cognitive-behavioural treatment targeting parents’
responses to their children’s pain complaints and children’s coping
responses; or a three-session educational intervention that controlled for
time and attention. Children in the cognitive-behavioural group showed
greater baseline to follow-up decreases in pain and gastrointestinal
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symptom severity than children in the comparison group. Also, parents in
the cognitive-behavioural group reported greater decreases in solicitous
responses to their children’s symptoms compared with parents in the educational intervention group (63).

CONCLUSIONS

Children with FAP have a lower quality of life, with negative effects
that can persist into adulthood. They experience higher rates of
psychological distress, and similar disorders tend to run in families.
Physiological studies into the etiology of this phenomenon are
ongoing, but are presently limited. The main findings of increased
hypersensitivity in children are similar to those in adults with FAP,
but until recently studies in children were lacking. Child illness
behaviour/reported pain appears to be related to how parents respond
to children’s illness behaviour, with maternal psychological distress
being the best predictor of a child presenting at the clinic for abdominal pain.
Based on the authors’ work and that of others, it is believed that
the best current recommendations for clinicians are as follows:
• For children: Attempt to reduce threat and/or catastrophic
thinking and promote relaxation strategies.
• For parents: Attempt to reduce threat and/or catastrophic thinking
about their child’s pain, and train in alternative ways of responding
to illness behaviour that encourage wellness.
• Probiotics represent a potential treatment.
For researchers, the authors suggest that future studies include the
following:
• Sample sizes of more than 50 individuals per group.
• Investigation of physiological mechanisms.
• Examination of alternative treatment delivery strategies, such as
different personnel (eg, school nurses) and remote technologies
(eg, the Internet).
• Comparison conditions that control for time and attention, where
treatment fidelity is assessed.
• Long-term follow-up (one year).
• Measurement of the process as well as outcome variables.
CONFLICT OF INTEREST: The authors have no conflicts of interest
to declare regarding the content of this article.
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