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General introduction. 

Functional abdominal pain: An integrated view 

from medical and psychological literature
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8 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

Tuesday, September 8th, 2009, 11.00 am, de Bascule, Amsterdam. 

Downstairs in the waiting room, Elin and her parents are waiting for their 

first visit to the psychologist. Elin is holding her hands to her stomach, 

hoping that no one will hear the sound of her bowels growling. She’ll have 

to return to school this afternoon, and she has gym-class. Surely, the 

pain will get worse again when she has to exert herself during softball, or 

worse, soccer. I hope the psychologist will give me an excuse note, Elin 

thinks, so I won’t have to go. But do psychologists even write excuse 

notes? She still feels it’s strange that she has to go to a psychologist. 

The pain is real, it’s not like she’s making it up. And the fact that the 

doctor can’t find a cause for her pain, doesn’t mean it isn’t there! As these 

thoughts cross her mind, a sharp stab of pain courses through her abdomen. 

This is the third one this morning. Elin tries not to react to the searing 

pain, but her face twitches before she can stop it. Her mother sees her 

face, and asks her if she’s all right. Elin bends over and hopes that the 

pain will pass soon. What do I care that I have to go to a psychologist, 

Elin thinks, as long as it helps. 

I can’t take this any longer. 

More than fifty years ago, Apley and Naish described recurrent abdominal pain (AP) as three 
or more episodes of AP, severe enough to affect daily activities, occurring over a period of at 
least 3 months (Apley & Naish, 1958). In the pre-endoscopy era, organic pathology could be 
identified in less than 10% of children, which led Apley to conclude that recurrent AP had 
a psychological origin. Due to advances in diagnostic procedures, organic abnormalities 
are now found more often. Precise numbers are hard to obtain but vary around 30%, 
depending on the setting in which the investigation was performed and the inclusion 
criteria used (Alfvén, 2003; Croffie, Fitzgerald, & Chong, 2000; El-Matary, Spray, & Sandhu, 
2004; Gijsbers, Kneepkens, Schweizer, Benninga, & Buller, 2011; Kokkonen, Haapalahti, 
Tikkanen, Karttunen, & Savilahti, 2004; Mulvaney, Lambert, Garber, & Walker, 2006). However, 
these organic abnormalities do not always provide a cause for the complaints; e.g., the 
parasite Blastocystis hominis is a frequently found parasite in human feces, but its role in 
intestinal diseases is controversial (Stark, Van Hal, Marriott, Ellis, & Harkness, 2007). In fact, 
if ‘red flags’ such as unexplained fever or persistent vomiting (see table 2) are absent, an 
organic cause for the AP is seldom found (Boyle, 1997; Di Lorenzo et al., 2005; Hyams et al., 
1995; Hyams et al., 2000). When no organic cause can be found to explain the pain, as in the 
case of Elin, the pain is considered ‘functional’. 
 The etiology of functional abdominal pain (FAP) is still largely unknown. Different 
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biological, psychological and social factors are hypothesized to be related to the complaints. 
The present dissertation takes on a psychosocial perspective on pediatric FAP, with the aim 
to investigate whether psychosocial factors may be either risk factors for the complaints, or 
factors that maintain or exacerbate FAP, and to study whether a psychological intervention 
based on these factors is effective. To give a complete picture of FAP, this chapter will provide 
an overview of its epidemiological and clinical characteristics, the biological, psychological 
and social factors that may contribute to its etiology, and the treatment options that exist 
for FAP. The chapter concludes with an outline of the present thesis.

Characteristics of FAP

Epidemiology
FAP is one of the most common gastrointestinal disorders in children, affecting between 
.3 to 19% of children and adolescents in Western countries (Chitkara, Rawat, & Talley, 2005; 
King et al., 2011) and accounting for 2% to 4% of pediatric office visits (Starfield et al., 1980). 
In the Netherlands, abdominal pain is ranked in the top five of reasons to visit a general 
practitioner (van Suijlekom-Smit et al., 1995; Wijga, Scholtens, Van Oeffelen, & Beckers, 
2010). Additionally, it is one of the most prevalent chronic pain types for Dutch children 
(Perquin et al., 2000; Wijga et al., 2010). FAP shows a relationship with age, with highest 
prevalences for children aged 4-6 and in early adolescence (Chitkara et al., 2005; Wijga et 
al., 2010). There is also a strong correlation with gender, as from 8 years on, girls report FAP 
more often than boys with a ratio of about 1.5 to 1 (Chitkara et al., 2005). 

Classification 
As mentioned above, recurrent AP in childhood was first defined by Apley and Naish in 
1958. Although their definition originated as a selection criterion for research purposes, the 
term recurrent AP was more and more used in the literature as though it was a diagnostic 
entity (von Baeyer & Walker, 1999). Because of the large heterogeneity in complaints seen 
in functional recurrent AP, it was necessary to design better symptom-based diagnostic 
criteria for the different functional gastrointestinal disorders (FGIDs), as existed in adults. 
These diagnostic criteria, known as the Pediatric Rome III Criteria, provide a tool for making 
a positive diagnosis in the majority of children by simply taking a history and completing 
a physical examination  revealing no evidence of an inflammatory, anatomic, metabolic, or 
neoplastic process that explains the child’s symptoms. It introduces a detailed classification 
of functional abdominal disorders, in part based on the existing classification of functional 
gastrointestinal disorders in adults. In the Rome III criteria FAP is divided in 5 groups: 
functional dyspepsia, irritable bowel syndrome, abdominal migraine, functional abdominal 
pain, and functional abdominal pain syndrome, see also table 1 (Rasquin et al., 2006). 
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With the new Rome III criteria, the Rome Committee updated and revised the Rome II 
criteria first introduced in 1999 (Rasquin-Weber et al., 1999) according to the most relevant 
criticism. Although some objections to the Rome criteria were solved in this new version 
(Baber, Anderson, Puzanovova, & Walker, 2008), others were not. For example, extra-
abdominal symptoms like headache, fatigue and sleep disturbance are not included in 
the Rome definition, despite the fact that they are observed frequently in the FGIDs and 
may be essential for the severity and experienced burden of the disorder (Alpers, 2008). 
Moreover, patients often fulfill criteria for more than one specific diagnosis, making it 
unclear whether some of the diagnoses represent distinct disorders or artificial categories 
(Helgeland et al., 2009). Finally, the Rome criteria cannot yet be used to inform the general 
practitioner or pediatrician which treatment to use for what type of diagnoses, thus 
providing little evidence for clinical relevance of the criteria (Berger, Gieteling, & Benninga, 
2007). As such, it is at present difficult to determine the utility of the criteria in making 
clinically useful distinctions between groups of patients.

Diagnostic tools
When confronted with a patient for whom with routine tests no abnormalities are found, 
physicians might be tempted to do as many tests as possible to find an organic cause. 
However, excessive health-care consumerism has been associated with worse outcome 
(Lindley, Glaser, & Milla, 2005), urging practitioners to be careful in how many diagnostic 
tests he/she sets to work in the exclusion of organic disease. A review by the North 
American Society for Pediatric Gastroenterology, Hepathology and Nutrition (NASPGHAN) 
concluded that inquiring after the presence of the ‘red flag’ symptoms mentioned in table 2 
is useful, as they are associated with a higher prevalence of organic disease and may justify 
the performance of diagnostic tests (Di Lorenzo et al., 2005). However, no studies have 
found convincing evidence for the usefulness of performing common laboratory tests like 
urine and stool analysis when red flag symptoms are absent, nor for the diagnostic yield of 
other techniques like ultrasonographic examination, endoscopy and biopsy (Di Lorenzo 
et al., 2005). A recent Dutch study aimed to investigate in how many children with RAP an 
organic abnormality could be found if they were subjected to an extensive standardized 
protocol for diagnostic work-up, consisting of tests for gastrointestinal infections, celiac 
disease, food allergy and carbohydrate intolerance (Gijsbers et al., 2011). This study showed 
that the clinical usefulness for many tests was low; for example, endoscopically confirmed 
Helicobacter pylori infection was demonstrated in 22 patients, but after successful 
eradication of the Hp infection in all patients, only five (22.7%) became pain free. Also, 
while one or more signs for food allergies were present in 123 children, only five of them 
(4%) were actually diagnosed with a food allergy following a positive double-blinded 
placebo-controlled food challenge (Gijsbers et al., 2011). A study in the United States 
reached the same conclusion, stressing that “In children with pain-predominant FGIDs, 
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investigations are common, costs are substantial, and yield is minimal” (Dhroove, Chogle, & 
Saps, 2010, pp. 579). Diagnostic yield of esophagogastroduodenoscopy seems a bit larger 
with a diagnosis found in 38% of cases (Thakkar et al., 2009). In some cases, doctors may be 
tempted to employ an endoscopy as a way to reassure the patient and thereby reducing 
symptoms. However, a recent study found no evidence for such a reassuring effect, as 
children who received an endoscopy with a negative result reported just as much AP as 
children who did not receive an endoscopy 12 to 18 months later (Bonilla, Deli, & Saps, 
2011). Thus, using the NASPGHAN recommendations to check for ‘red flags’ and being 
conservative in the number of additional tests employed, seems like the best strategy for 
excluding organic causes for recurrent AP.

Table 1. Rome III Criteria (derived from Rasquin et al., 2006)

Childhood Functional Abdominal Pain 
Must include all of the following:
1. Episodic or continuous abdominal pain;
2. Insufficient criteria for other FGIDs
3.  No evidence of an inflammatory, anatomic, metabolic, or neoplastic process that explains the 

subject’s symptoms.
Criteria should be fulfilled at least once per week for at least 2 months before diagnosis.

Childhood Functional Abdominal Pain Syndrome
Must include childhood functional abdominal pain at least 25% of the time and 1 or more of the following:
1. Some loss of daily functioning
2. Additional somatic symptoms such as headache, limb pain, or difficulty sleeping.
Criteria should be fulfilled at least one per week for at least 2 months before diagnosis.

Irritable Bowel Syndrome (IBS)
Must include all of the following:
1.  Abdominal discomfort (an uncomfortable sensation that is not described as pain) or pain associated 

with two or more of the following at least 25% of the time:
a) Improved with defecation; 
b) Onset associated with a change in frequency of stool;
c) Onset associated with a change in form (appearance) of stool.
2.  No evidence of an inflammatory, anatomic, metabolic, or neoplastic process that explains the 

subject’s symptoms.
Criteria should be fulfilled at least once per week for at least 2 months before diagnosis.

Functional dyspepsia
Must include all of the following:
1. Persistent or recurrent pain or discomfort centered in the upper abdomen (above the umbilicus)
2.  Not relieved by defecation or associated with the onset of a change in stool frequency or stool form 

(i.e., not IBS)
3.  No evidence of an inflammatory, anatomic, metabolic, or neoplastic process that explains the 

subject’s symptoms.
Criteria should be fulfilled at least once per week for at least 2 months before diagnosis.

Abdominal migraine
1. Paroxysmal episodes of intense, acute periumbilical pain that lasts for one hour or more 
2. Intervening periods of usual health lasting weeks to months
3. The pain interferes with normal activities
4.  The pain is associated with 2 or more of the following: anorexia, nausea, vomiting, headache, 

photophobia, pallor.
5.  No evidence of an inflammatory, anatomic, metabolic, or neoplastic process considered that explains 

the subject’s symptoms.
Criteria should be fulfilled at least 2 or more times in the preceding 12 months.
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Table 2.  Red flags that may signal possible organic causes of recurrent abdominal pain  
(Di Lorenzo et al., 2005)

involuntary weight loss gastrointestinal bleeding
deceleration of linear growth velocity unexplained fever
chronic severe diarrhea persistent vomiting
persistent right upper or right lower quadrant pain laboratory evidence of anemia or inflammation
family history of inflammatory bowel disease abnormal physical findings

Health and social limitations
The consequences of FAP for daily life are substantial. FAP has been associated with health 
limitations, excess use of health care services, a heightened risk to undergo expensive 
multiple investigations and occasionally unnecessary surgical intervention (Campo et al., 
2004; Konijnenberg et al., 2005; Levy et al., 2004; Lindley et al., 2005; Stickler & Murphy, 1979). 
It is also clear that FAP is often accompanied by other somatic symptoms such as fatigue, 
dizziness, headache and other physical pains (Claar & Walker, 2006; Ramchandani, Fazel, 
Stein, Wiles, & Hotopf, 2007; Riedl et al., 2008). Children with FAP report similar reductions 
in quality of life as children with AP with a proven organic cause like inflammatory bowel 
disease or gastroesophageal reflux disease (Youssef, Murphy, Langseder, & Rosh, 2006). 
Finally, children with FAP that visit a doctor for their complaints have less social contacts, 
are less physically active and have high rates of school absenteeism (Claar & Walker, 2006; 
Mulvaney et al., 2006; Perquin et al., 2003; Ramchandani et al., 2007; Walker, Garber, Van 
Slyke, & Greene, 1995; Youssef, Atienza, Langseder, & Strauss, 2008). 

Psychiatric co-morbidity
Children with FAP have been found to experience increased levels of anxiety and depression 
compared to healthy children, both in cross-sectional (Campo et al., 2004; Dorn et al., 2003; 
Garber, Zeman, & Walker, 1990; Ramchandani, Hotopf, Sandhu, & Stein, 2005; Walker & Greene, 
1989) and longitudinal studies (Campo et al., 2001; Hotopf, Carr, Mayou, Wadsworth, & Wessely, 
1998). This psychiatric co-morbidity seems specific for internalizing psychopathology, since 
there is no higher morbidity of externalizing problems like conduct disorders or ADHD in 
children with FAP (Galli et al., 2007). A frequently cited study underlining these results is the one 
by Campo et al, who found an anxiety disorder in 79% of children with FAP, and depression 
in 43% (Campo et al., 2004). Although other studies found somewhat lower co-morbidity 
rates (Campo, 2012; Liakopoulou-Kairis et al., 2002), it is clear that psychiatric internalizing co-
morbidity is common in children with FAP.  
 Question is of course how this relationship between internalizing disorders and FAP might 
best be explained. First of all, FAP might cause anxiety as well as anxiety might cause FAP. This 
can be observed closely in time, when for example concerns about the condition cause anxiety, 
or when anxious feelings cause abdominal complaints. However, longitudinal relationships 
are also found, as having recurrent AP in childhood increases the risk of psychiatric disorders 
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later in life (Campo et al., 2001; Hotopf et al., 1998). Anxiety and FAP may also have a common 
biological ground. For example, within the central nervous system, gut control is mostly located 
in the limbic system, which also plays a central role in emotionality (Jones, Dilley, Drossman, & 
Crowell, 2006). Additionally, children with FAP and children with anxiety both show stronger 
autonomic reactivity than healthy controls (Dorn et al., 2003; Hyman & Cocjin, 2005) and both 
groups show a potential hypersensitivity of the central nervous system (Bakker, Boer, Benninga, 
Koelman, & Tijssen, 2009; Bakker, Tijssen, van der Meer, Koelman, & Boer, 2009). Finally, FAP and 
internalizing disorders might both be caused by similar psychological or social factors, such as 
stress, social learning, negative cognitions, biases in information processing, etcetera. These will 
be discussed in more detail later in this chapter.

Prognosis
The sparse epidemiological studies on long-term prognosis of childhood FAP are not 
optimistic. Most studies investigated the prognosis of any type of recurrent AP, making no 
distinction between FAP and AP with an organic cause. A number of small long-term follow-
up studies were conducted in clinical samples in the 1970’s and ‘80’s, which found that 
recurrent AP persisted over at least 10 years in about 25%-50% of the cases and changed to 
other painful symptoms (mostly headaches) in 25%-30% (Apley & Hale, 1973; Christensen 
& Mortensen, 1975; Magni, Pierri, & Donzelli, 1987). More recent and larger studies also 
found relationships between childhood AP and adult FGIDs (Gulewitsch, Enck, Hautzinger, 
& Schlarb, 2011; Howell, Poulton, & Talley, 2005). Walker and colleagues found that 35% of a 
cohort of children with FAP fulfilled Rome III criteria for an FGID up to 15 years later (Dengler-
Crish, Horst, & Walker, 2011; Walker, Dengler-Crish, Rippel, & Bruehl, 2010), and about 25% 
experienced chronic pain of another kind (Walker et al., 2010). In younger children, recurrent 
AP also seems likely to persist (Ramchandani et al., 2005). Other studies find a relationship 
between childhood recurrent AP and psychiatric disorders in adulthood (Campo et al., 2001; 
Hotopf et al., 1998). 
 Factors associated with persistence of complaints vary from occurrence before the 
age of six and longer history of complaints (Christensen & Mortensen, 1975; Magni et 
al., 1987), experiencing more non-gastrointestinal somatic symptoms (Dengler-Crish 
et al., 2011), to having a more ‘neurotic’ mother, or having parents with recurrent pains 
(Gieteling, Bierma-Zeinstra, Van Leeuwen, Passchier, & Berger, 2011; Hotopf et al., 1998). 
Although it is suggested by some studies that female gender is related to worse outcome 
(Apley & Hale, 1973), a recent review found no association at all between female gender 
and duration of AP (Gieteling et al., 2011). More anxious and depressive symptoms, lower 
perceived self-worth and more negative life-events have also been found to be related to 
worse outcome (Mulvaney et al., 2006). 
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Etiology

Pathophysiology 
The pathophysiology of pediatric functional gastrointestinal disorders is not well 
understood. The most important hypotheses concern abnormal gut motility, infection, 
and changes in the brain-gut axis. The pathophysiology of FAP was not studied in the 
present thesis, but will be briefly discussed in the overview provided below.

Abnormal gut motility
An important hypothesis throughout the literature is that FAP might be associated with 
abnormal gut motility. Ample literature exists to describe different phenomena in specific 
subgroups of patients. For example, in children with functional dyspepsia, it was found 
that 40% showed slow small bowel transit, and this, as well as fast gastric emptying into 
the small intestine, was related to bloating (Chitkara et al., 2003). A study in children (age 
7-14) with FAP showed a more rapid emptying of the lower, reservoir portion of the 
stomach. These children reported more AP and bloating in response to a standardized 
meal compared to healthy controls (Olafsdottir, Gilja, Aslaksen, Berstad, & Fluge, 2000).
 Although these abnormalities have been described, the association between 
contractile patterns and symptoms is often small, or does not exist in all patients (Di 
Lorenzo, 2005). It is now generally assumed that abnormal gut motility only occurs in 
response to a physiological stimulus (food or gastrointestinal hormones), instead of 
being present all the time. Thus, the actual etiologic role of dysmotility for FAP remains 
questionable. Moreover, pharmacological interventions targeted at the motility problems 
have come up with disappointing results (Di Lorenzo, 2005).

Gastrointestinal infection
Another biological mechanism that might relate to FAP and specifically to IBS, is 
gastrointestinal infection. Several studies in adults have shown that 3.7-36% of the 
patients that experience bacterial gastroenteritis, develop postinfectious IBS (Spiller & 
Garsed, 2009). Patients that have more severe and longer lasting gastroenteritis have a 
larger risk to develop postinfectious IBS than patients for which the infection was resolved 
more quickly (Spiller, 2011). A study in children showed similar results, with 36% of children 
reporting AP at least 6 months after an episode of Salmonella, Campylobacter or Shigella 
infection. In 88% of these children, AP improved with bowel movements; these children 
thus fulfilled criteria for IBS (Saps et al., 2008). However, over one third also mentioned 
that they experienced AP before the infection, which makes it difficult to conclude that 
the bacterial infection actually caused the complaints. Also, the relationship seems most 
profound for IBS, and less for other FGIDs (Saps et al., 2008). The mechanisms through 
which gastrointestinal infection increases the risk to develop IBS are still unclear, but may 
include changes in gut microbiota and changes in mucosal histology (Spiller, 2011). 
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Changes in brain-gut axis
A definition for the brain-gut axis might be ‘the bidirectional “communication system” 

between the gut and the brain’ (Van Oudenhove, Coen, & Aziz, 2007). It can be divided into 
three parts: the enteric nervous system (ENS), the autonomic nervous system and the 
central nervous system (CNS). The enteric nervous system (ENS) and the central nervous 
system (CNS) have a common embryological origin, and resemble each other in many 
ways. The ENS is even sometimes called ‘the mini-brain’ or ‘brain-in-the-gut’ because 
of its shared features with the CNS, like the common neurotransmitter serotonin (Van 
Oudenhove, Demyttenaere, Tack, & Aziz, 2004). The gut and the brain show significant 
neuronal and endocrine interaction and communicate bidirectionally, mostly through the 
autonomic nervous system and the hypothalamic-pituitary-adrenal-axis (HPA-axis) (Jones 
et al., 2006; Lydiard & Falsetti, 1999; Van Oudenhove et al., 2007). 
 A number of brain regions have been found to be important in visceral sensation and 
pain. For example, when the gut or stomach is artificially stimulated (for example, by slowly 
filling a balloon in the intestines with air, using a barostat), the secondary somatosensory 
cortex, the orbital and medial prefrontal cortices and the anterior cingulated cortex (ACC) 
are differently activated in patients with FGIDs than in healthy controls. These structures 
mostly make up the affective-motivational pain systems of the brain, which encode pain 
affect and suffering (Van Oudenhove et al., 2004). The differential activation of these brain 
regions suggests that the affective dimension of the pain experience may be altered 
in patients with FGIDs. The growing evidence that links FAP to visceral hyperalgesia 
or visceral hypersensitivity, a decreased threshold of pain in response to changes in 
intraluminal pressure, supports this hypothesis (Di Lorenzo et al., 2001; Halac, Noble, & 
Faure, 2010; Van Ginkel, Voskuijl, Benninga, Taminiau, & Boeckxstaens, 2001). However, 
both increased and decreased activity of these brain structures is reported, as well as no 
changes in activity, making it difficult to interpret the clinical significance of these findings 
(Van Oudenhove, 2008). Also, although these differences are found at the CNS level, this 
does not necessarily mean that central pain perception is dysfunctional; they could also 
be caused by abnormal input from the ENS (Van Oudenhove et al., 2004). For example, 
mucosal inflammatory processes may cause sensitization of afferent nerves in the gut and 
have been associated with the onset of visceral hypersensitivity (Talley & Spiller, 2002). 
Thus, visceral hypersensitivity may be caused centrally and/or peripherally.
 However, the concept of visceral hypersensitivity is still poorly understood, which 
is underlined by the study of Naliboff and colleagues (2001). They found that adult IBS 
patients show different brain activity in response to rectal stimulation compared to control 
subjects. However, all subjects, both IBS patients and controls, showed similar brain activity 
in response to delivered and just anticipated rectal stimulation. Thus, it seems that for 
brain activation, it does not matter whether rectal stimulation is just anticipated or actually 

delivered (Naliboff et al., 2001). Evidence on mirror-neurons highlights the neurological 
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foundations of such a mechanism, as the brain reacts to seeing, hearing and imagining 
actions (and emotions and pain) by activating the same brain regions as it would when 
actually performing the action (Gallese, Eagle, & Migone, 2005). The fact that it does not 
seem to matter for the activity registered in the brain whether the rectum is actually 
stimulated or not, poses some questions about the visceral hypersensitivity-hypothesis. 
Indeed, psychological factors like attentional biases to pain or conditioning might also 
contribute to visceral hypersensitivity. It seems logical that patients suffering from IBS 
might be more prone to pay close attention to visceral sensation, or may be vigilant of 
the pain being induced in barostat-experiments, resulting in a faster reporting of pain 
(Whitehead & Palsson, 1998). 
 Summarizing, it is not yet clear from which part of the brain-gut axis the pain originates. 
In some patients, alterations in the peripheral enteric nervous system may cause the pain, 
while in others the pain might be due to a disturbed processing of signals from the enteric 
nervous system by the central nervous system (Öhman & Simrén, 2007; Van Oudenhove et 
al., 2004). Also, most of the research on the brain-gut axis is performed in adults, and more 
research is needed in children to investigate if the same processes are at work as in adults. 

Psychosocial mechanisms
Psychosocial factors that are traditionally linked to FAP are the influence of parents through 
modeling and social learning, stress, and alexithymia. However, recent years have seen an 
upsurge in research on other factors as well, such as cognitions, coping and information 
processing. In this section, the psychosocial factors most often implicated to play a role in 
pediatric FAP will be discussed.  

Family characteristics: nature or nurture?
Functional complaints aggregate in families. Indeed, several studies have found that 
children of mothers with IBS report more physical symptoms, which are not limited to AP. 
Of course, such an observation tempts us to go into the old ‘nature or nurture’-debate. 
Mechanisms through which nurture may play its part are modeling and social or operant 

learning. Modeling refers to children’s tendency to adopt behavior modeled by (one of ) the 
parents or another important person. Social learning or operant conditioning of AP refers 
to the idea that parents may facilitate maladaptive sickness behavior by acknowledging 
positive consequences to this behavior (also called solicitous behavior; Walker & Zeman, 
1992). For example, allowing the child to stay home from school, stay in bed and watch 
television may cause the child to learn that having a stomach ache also leads to positive 
things (i.e. ‘secondary gain’). 
 On the other hand, the fact that children and parents display similar physical complaints 
could of course also be explained by a genetic susceptibility to these complaints, pleading 
for ‘nature’ effects. In an attempt to separate the effects of nature and nurture, Levy and 
colleagues performed a twin study, which investigated the concordance for IBS in 6060 
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twin pairs and their parents. It was found that concordance for IBS was significantly 
greater in monozygotic (17.2%) than in dizygotic twins (8.4%), thus providing evidence 
for a genetic component. However, dizygotic twins who had IBS were much more likely 
to have a mother (15.2%) than a twin with IBS (6.7%), pleading for nurture. Additionally, 
having a mother or father with IBS was more strongly related to IBS status than having a 
twin with IBS (Levy et al., 2001). Indeed, a recent review on IBS in adults concluded that 
there seems to be a genetic susceptibility to IBS, though it is most likely rather modest 
(Öhman & Simrén, 2007). Thus, heredity seems to contribute to the etiology of IBS, but 
learning processes might have an equal or greater influence. 
 Apart from the potential influence of parents displaying pain symptoms, having 
parents suffering from psychiatric problems might also influence the occurrence or 
intensity of FAP. For example, a prospective study found that maternal anxiety at age two 
was significantly related to recurrent AP (without making a distinction between FAP or 
organic AP), school absence and anxiety symptoms of the child at age 7 (Ramchandani et 
al., 2007). Moreover, maternal anxiety about abdominal symptoms was found to be related 
to medical health care seeking for FAP (Venepalli, van Tilburg, & Whitehead, 2006). Parents’ 
attitudes towards the abdominal complaints might also be important: if parents accepted 
a biopsychosocial model for the explanation of the child’s symptoms, this was associated 
with recovery from FAP (Crushell et al., 2003). Walker, Garber, & Greene (1993) propose 
a family model of illness behavior, where FAP occurs in a climate of greater expression 
of somatic and emotional distress, and is associated with increased rates of anxiety and 
depression in both parents and children (see also: Bosch & Slot, 1998). 

Stress and coping 
Stressful circumstances (daily hassles or negative life events) might cause or exacerbate the 
abdominal complaints. An important observation which contributed to this hypothesis is 
that in adult women suffering from gastrointestinal complaints, a large percentage (44%) 
reported a history of childhood or adult sexual abuse. Moreover, patients with functional 
disorders were more likely to have experienced these events than patients with organic 
disorders (Drossman, 2011; Drossman et al., 1990). 
 There are some studies that support this hypothesis in children as well. In a retrospective 
study, Alfvén found that in 48% of children with recurrent AP (including children with 
organic AP), exposure to chronic negative stress seemed likely related to the origin of the 
complaints (Alfvén, 2003). The effects of negative life events seem to persist prospectively, 
as experiencing more negative life events proved to be related to maintenance of FAP 
after 3 months (Walker & Greene, 1991a) and to more somatic symptoms after one year 
(Walker, Garber, & Greene, 1994). To report on a more specific type of stress, being victim of 
bullying led to significantly increased odds of developing AP prospectively (Fekkes, Pijpers, 
Fredricks, Vogels, & Verloove-Vanhorick, 2006). Even on a biological level, there is evidence 
that stress relates to FAP. Rats that were separated from their mother for three hours on a 
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daily basis in the first two weeks of their life, showed increased visceral sensitivity, reduced 
somatic analgesia and increased colonic motility in response to an acute psychological 
stressor, mimicking important features of IBS (Coutinho et al., 2002). Also, studies in adults 
showed that a history of sexual or physical abuse was associated with hypersensitivity to 
distention of the stomach (Geeraerts et al., 2009), a decreased sensitivity to distention of 
the rectum (Raphael, 2005), and altered brain activation in response to rectal distention 
(Ringel et al., 2008).
 Although stressful circumstances seem to be related to abdominal symptoms, the 
literature is inconclusive on the question whether children with FAP experience more 
stress than their healthy peers. Some studies find that children with FAP report more 
daily stressors (Walker, Garber, Smith, Van Slyke, & Claar, 2001) and more life events 
(Liakopoulou-Kairis et al., 2002; Robinson, Alvarez, & Dodge, 1990), but others report no 
differences  (Walker, Garber, & Greene, 1993; Walker, Smith, Garber, & Claar, 2007). Indeed, 
being confronted with stressors is, to an extent, part of everyday life, and will not always 
have a negative impact on a child’s life. Question is why it leads to continued complaints 
in one person, while the stress is successfully resolved in another. An important factor 
that influences this relationship between stress and well-being, is the way people cope 
with stress (Lazarus & Folkman, 1984). People can use several distinct coping strategies 
to cope with stress, for example seeking social support or thinking about the problem 
to try and figure out what to do. Depending on how effective the coping strategy is, one 
might develop physical or emotional complaints in response to the stressor, or adapt well. 
It has been fairly well investigated how children with FAP cope with their pain. Studies 
typically find that using passive coping strategies like self-isolation, catastrophizing and 
disengagement is related to more AP cross-sectionally as well as over time and to more 
depressive symptoms (Compas et al., 2006; Crombez et al., 2003; Kaminsky, Robertson, 
& Dewey, 2006; Levy et al., 2004; Thomsen et al., 2002; Walker, Baber, Garber, & Smith, 
2008; Walker, Smith, Garber, & Claar, 2005). Using accommodative strategies like positive 
thinking and acceptance of symptoms usually relates to less severe somatic and emotional 
symptoms and better outcomes over time (Compas et al., 2006; Walker et al., 2005, 2008). 
However, to our knowledge just one study has focused on how children with FAP cope 
with general stress and problems in life and if this relates to their abdominal complaints 
(Walker et al., 2007). Considering the link between general stress and AP presented above, 
it seems logical to assume such a connection. Indeed, this one study found that children 
with FAP used accommodative coping less often, a strategy that is usually found adaptive. 
Obviously, it seems important to investigate these general coping skills in children with 
FAP more extensively.   

Alexithymia
Alexithymia is usually defined as a) difficulties in distinguishing between different emotions 
and insufficient realization that some physical sensations may be the manifestation of 
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emotions; b) difficulties in verbally expressing emotions; c) limited imagination and fantasy 
life; d) thought directed at external reality and hardly or not at inner experience (Kooiman, 
Spinhoven, & Trijsburg, 2002, pp. 1084). The term ‘alexithymia’ was first introduced by Sifneos 
in 1973, to describe his observation that patients with functional somatic complaints often 
have difficulties in describing their feelings. Thus, alexithymia has traditionally been linked 
to somatization and medically unexplained symptoms (Kooiman et al., 2002). 

Studies investigating the relevance of alexithymia in our population of interest have 
not yet been performed. It has been shown that adult patients suffering from FAP are 
more alexithymic than psychiatric patients or patients suffering from organic AP (Porcelli 
et al., 2004; Porcelli, Taylor, Bagby, & De Carne, 1999). Also, being more alexithymic was 
shown to be related to worse treatment outcomes in patients with FAP (Porcelli, De Carne, 
& Todarello, 2004). However, other studies found no or only indirect relationships between 
alexithymia and the occurrence and prognosis of medically unexplained symptoms in both 
adults and children (De Gucht, Fischler, & Heiser, 2004; De Gucht & Heiser, 2003; Friedberg 
& Quick, 2007; Jellesma, Rieffe, Terwogt, & Kneepkens, 2006; Jones, Schettler, Olden, & 
Crowell, 2004; Kooiman, Bolk, Rooijmans, & Trijsburg, 2004; Van de Putte, Engelbert, Kuis, 
Kimpen, & Uiterwaal, 2007). Therefore, more research in children with FAP is needed to 
determine its relevance for the etiology of FAP.

Negative thoughts or ‘illness beliefs’
Beliefs children hold about their AP can influence the persistence of the pain. Children 
suffering from AP can think about their pain in different ways. Examples of thoughts might 
be “This pain means I have a serious illness”, “My pain never stops”, or “My pain always goes 
away quickly”. Obviously, the first two thoughts are less adaptive than the latter, and are 
actually thoughts that are typical in disorders like panic disorder and hypochondria. In 
the literature on psychopathology, it is generally assumed that these kinds of thoughts 
have a maintaining or even exacerbating influence on the complaints (Clark & Fairburn, 
1997). Surprisingly enough, it has scarcely been investigated whether children with FAP 
experience such thoughts. Only recently an instrument was developed to measure pain 
appraisal in children suffering from FAP. It was found that when children reported more 
negative thoughts, this was related to more worrying by the mother and more limitations 
in family activities (Lipani & Walker, 2006). However, it is not yet clear whether these 
thoughts are related to more AP. In other populations, negative cognitions have been 
found to be of influence. In adolescents with type 1 diabetes, thinking more negatively 
about the variability, unpredictability and consequences of the symptoms was positively 
related to negative adjustment (Olsen, Berg, & Wiebe, 2008). Worrying more about one’s 
health was found to be related to more subjective health complaints in healthy students 
(Eminson, Benjamin, Shortall, Woods, & Faragher, 1996; Verkuil, Brosschot, & Thayer, 2007). 
The question remains what direction these relationships have, as it is also likely that 
children who have more severe somatic complaints, worry more about them. For FAP, it 
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seems prudent to further investigate the role of cognitions; if negative thoughts or other 
dysfunctional cognitions can be demonstrated in children with FAP in relation to their AP, 
these cognitions can be targeted in psychological therapies.

Control or coping self-efficacy
Having a sense of control over AP or feeling confident about your own abilities to cope with 
AP may be another important psychological factor in the etiology of FAP. Data from other 
populations suggests that having a greater sense of self-efficacy relates to better diabetes self-
management adherence (Iannotti et al., 2006) and less negative adjustment (Olsen et al., 2008). 
Prospectively, having a more internal locus of control at age 10 proved related to a reduced risk 
of obesity, overweight, poor self-rated health, and psychological distress at age 30, stressing 
the importance of having a sense of control over one’s own life for future outcomes (Gale, 
Batty, & Deary, 2008). Self-efficacy and control have in the last few years also been investigated 
in children with FAP. Experiencing less self-efficacy or control was found to be related to other 
somatic symptoms, more disabilities due to the AP, using less effective coping strategies (Walker 
et al., 2005) and more depressive symptoms (Kaminsky et al., 2006; Walker et al., 2005). Though 
these results are obviously important, again little is known about the relationship between a 
sense of self-efficacy/control and how much AP a child experiences. 

Information processing
The last factor which might play an important role in the origin or continuation of AP was 
derived from anxiety literature, and concerns information processing. Several studies on 
anxiety disorders in children investigated whether these children selectively direct their 
attention to threatening stimuli in the environment. It seems that children who report 
high levels of anxiety show an attentional bias towards those threats, while children who 
score low on anxiety show an attentional bias away from threat cues (Vasey & MacLeod, 
2001), although the evidence for the latter phenomenon appeared to be weak in a meta-
analysis (Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & Van IJzendoorn, 2007). 
 Indeed, it has been suggested by the theory on ‘pain vigilance’ and the ‘symptom 
perception hypothesis’ that patients suffering from chronic pain might also experience 
such an attentional bias. Pain vigilance refers to the tendency to focus attention on the 
own body, scanning for signs of pain. Similarly, the Symptom Perception Hypothesis by 
Pennebaker suggests that people with many somatic complaints pay more attention 
to vague or ambiguous internal sensations (Pennebaker, 1982), and falsely interpret 
these physical sensations as a sign of physical dysfunction or illness (Terwogt, Rieffe, 
Miers, Jellesma, & Tolland, 2006). Recently, two studies tried to explicitly investigate the 
presence of such an attentional bias by using a computer task. However, these studies had 
contradictory results: one study showed that children with FAP avoided pain-words (Boyer 
et al., 2006), whereas the other reported that children directed their attention towards 
pain-words (Beck et al., 2011). More studies using other computer tasks to measure 
attention biases seem warranted.
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Treatment 

Considering the impact of FAP on the child’s life and the unfavorable prognosis of FAP, 
there is a dire need to treat these children effectively. However, in light of so many possible 
etiologic factors, the question is what a treatment should specifically focus on. 

The interventions that have been investigated for their efficacy in treating pediatric 
FAP are – not surprisingly – diverse, ranging from pharmacological interventions 
like peppermint oil capsules and antidepressants, to psychosocial interventions like 
hypnotherapy and cognitive behavior therapy. Four systematic Cochrane Reviews have 
been published within the last three years, discussing the evidence for pharmacological 
therapies and antidepressants in particular, dietary interventions, and psychosocial 
interventions for the treatment of FAP (Huertas-Ceballos, Logan, Bennet, & Macarthur, 
2009a; Huertas-Ceballos, Logan, Bennet, & Macarthur, 2009b; Huertas-Ceballos, Logan, 
Bennet, & Macarthur, 2009c; Kaminski, Kamper, Thaler, Chapman, & Gartlehner, 2011). The 
general conclusions of these reviews are not optimistic, as for most of these interventions, 
very few RCTs have been performed to investigate their effectiveness, and the RCTs that 
have been performed usually show considerably methodological drawbacks. Below, the 
evidence for each type of intervention is discussed.

Antidepressants
The first Cochrane review concluded that for the effectiveness of antidepressants, limited 
evidence is available. Only two RCTs investigating the effectiveness of antidepressants 
fulfilled inclusion criteria for the Cochrane review (Bahar, Collins, Steinmetz, & Ament, 
2008; Saps et al., 2009b). Both investigated the effects of amitriptyline, but no convincing 
evidence was found that amitriptyline is more effective than placebo (Kaminski et al., 
2011). The evidence for the effectiveness of antidepressants to treat IBS in adults is also 
not convincing (Ladabaum et al., 2010). A more recent study not included in the Cochrane 
review (Teitelbaum & Arora, 2011) concluded that over 75% of children with FGIDs respond 
to low-dose tricyclic antidepressants. However, this study was a retrospective chart review 
study, and defined treatment response as any remark by the patient during follow-up 
visits that the medication helped to decrease symptomatology to any degree; therefore, 
the validity of this study is questionable at best. Considering the potential adverse effects 
of antidepressants, more and better studies should be conducted before practitioners can 
start prescribing antidepressants to children with FAP (Kaminski et al., 2011). 

Other pharmacological interventions
Several other types of medications have been investigated for their effectiveness in 
treating pediatric FAP. However, only three RCTs were of sufficient quality to be included 
in the second Cochrane review, and these investigated three different medications: 
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famotidine (reduces the production of gastric acid, used for heartburn), pizotifen (a 
serotonin antagonist mostly used as a preventative to reduce the frequency of recurrent 
migraine headaches), and peppermint oil enteric coated capsules (has a calming effect on 
the stomach and intestinal tract). When the pharmacological intervention was directed at a 
specific functional gastrointestinal disorder, efficacy was highest (famotidine for dyspepsia, 
pizotifen for abdominal migraine and peppermint oil for IBS) (Weydert, Ball, & Davis, 2003). 
However, with only one study per medication type, and low sample sizes in each study, the 
evidence for the effectiveness was weak, and it was concluded that there is little reason for 
the use of these medications in daily practice (Huertas-Ceballos et al., 2009b). 

Dietary interventions
The Cochrane review on dietary interventions showed that more RCTs were performed 
on this type of intervention (N=7), but these lacked quality and overall it was concluded 
that there was no convincing evidence that fiber supplements, lactose free diets or 
Lactobacillus supplementation are effective treatments for recurrent AP (Huertas-Ceballos 
et al., 2009a). A large RCT published after the Cochrane review showed that Lactobacillus 
rhamnosus GG was more effective than placebo for young children (mean age of 6) with 
IBS, but not for children with FAP (Francavilla et al., 2010).

Psychosocial interventions
The fourth Cochrane review focused on the effects of psychosocial interventions, and 
on cognitive behavioral interventions in particular. Six RCTs were identified that were of 
sufficient quality to be included. The results of these trials were promising. However, the six 
studies suffered from methodological weaknesses like small sample sizes and large drop-
out rates; thus, further, better-quality research was advised (Huertas-Ceballos et al., 2009c). 
Other psychosocial interventions not included in the review like hypnotherapy and guided 
imagery have also been tested for their effectiveness to treat pediatric FAP in three small 
RCTs. Hypnotherapy including cognitive and behavioral elements was shown to be highly 
effective, with 85% of children in remission at 1 year follow-up (Vlieger, Menko-Frankenhuis, 
Wolfkamp, Tromp, & Benninga, 2007), and 68% still in remission at 5 years follow-up (Vlieger, 
Rutten, Govers, Frankenhuis, & Benninga, 2012). Guided imagery was also found effective 
for 63% of children in a small pilot study (van Tilburg et al., 2009), and another trial showed 
guided imagery to be superior to simple breathing exercises (Weydert et al., 2006). 

Summary
In summary, different treatments are available for pediatric FAP but the evidence for most 
treatments is weak at best. Cognitive behavior therapy has been investigated most often 
and its effect has been found to be promising, but the RCTs investigating the effectiveness 
of this therapy also lack methodological rigor. Moreover, apart from the fact that for most 
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interventions short-term effects are not well established, it is at present unknown if 
specific treatments are of benefit for children with FAP in the long run. The only longer-
term follow-up performed was the five-year follow-up of the hypnotherapy trial. More 
research is needed to investigate whether intervening at a young age might protect 
children from experiencing continued somatic complaints or developing psychiatric 
disorders in adulthood.  

Aims and outline of the present thesis

The present thesis consists of two parts, corresponding to two primary aims. The first 
aim was to explore which psychosocial factors may be risk, maintaining or exacerbating 
factors of pediatric FAP. This was investigated by means of three questionnaire studies, 
one meta-analysis and one experimental study, described in Part I: Psychosocial risk factors 

for pediatric functional abdominal pain. In this part of the thesis, chapter 2 reports on a 
large survey among Dutch school children, investigating the relationship between AP and 
co-morbid psychological and physical symptoms of children and parents. In chapter 3, 
the existing literature on parental modeling and social learning is systematically reviewed 
and meta-analyzed, to gain insight in whether parents maintain or exacerbate the child’s 
complaints. The theories on alexithymia and coping presented in the current chapter 
are empirically investigated in chapter 4, which reports the results of a questionnaire 
study in over 100 children with FAP and over 600 school children. In this study, it is tested 
whether alexithymia and coping with everyday problems are related to FAP, and whether 
coping mediates the relationship between alexithymia and FAP. Next, evidence for the 
relevance of newer theories of cognitions, coping and coping self-efficacy, and whether 
children’s thoughts and coping behavior or parental thoughts and coping behavior are 
more strongly related to FAP, is presented in chapter 5. A final psychosocial risk factor is 
investigated in chapter 6, which reports on an experimental study that tests whether an 
attentional bias for bodily activity is present in children with FAP.
 The aim of the second part of this thesis, Cognitive behavior therapy for pediatric 

functional abdominal pain, was to investigate whether cognitive behavior therapy (CBT) is 
more effective than medical care in the treatment of children with FAP, and through what 
psychological and social mechanisms CBT and medical care reach their effects. Chapter 7 
presents the results of a large RCT, comparing the effectiveness of six sessions of CBT to 
six visits to a pediatrician in treating children with FAP. Which psychological and social 
mechanisms moderate and mediate the effectiveness of these treatments is presented in 
chapter 8. This thesis concludes with a general discussion in chapter 9, in which the main 
findings throughout the different chapters are summarized and integrated and future 
directions for research and practice are considered. 
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