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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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10 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

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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The contents of this chapter are published in:
Van der Veek, S. M. C., Derkx, H. H. F., de Haan, E., Benninga, M. A., & Boer, F. (2010). Abdominal pain in Dutch 
schoolchildren: Relationships with physical and psychological co-morbid complaints in children and their 

parents. Journal of Pediatric Gastroenterology and Nutrition, 51, 481-487.
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Abstract

Objectives: Children with functional abdominal pain (FAP) frequently 
report co-morbid complaints such as anxiety and activity limitations. Their 
parents often experience heightened levels of anxiety, depression and 
somatization. Aim of the present study was to investigate whether these 
co-morbid complaints in children and their parents are specific for FAP, or 
can also be found in a community sample. 
Method: 665 schoolchildren (age 7-18) filled out questionnaires concerning 
abdominal pain, activity limitations, somatic complaints, quality of life, and 
symptoms of anxiety and depression. A total of 391 of their parents filled out 
questionnaires concerning parental anxiety, depression and somatization. 
Pearson correlations and multiple regression analyses were performed. 
Results: 56.5% of the children reported abdominal pain at least once in a 
two-week period. Univariate relationships with abdominal pain were found 
for activity limitations (r = .392), somatic complaints (r = .408), 3 out of 5 
domains of quality of life (r ranged from -.120 to -.209), and symptoms of 
anxiety and depression (r respectively .329 and .361). Multivariate analyses 
showed only significant relationships for female gender (β = .230), younger 
age (β = -.077), activity limitations (β = .247), somatic complaints (β = .170), 
and depressive symptoms (β = .093). 
Discussion: Activity limitations, somatic complaints and depressive 
symptoms are related to abdominal pain in the general population, 
whereas a reduced quality of life, anxiety and parental internalizing 
problems seem specific co-morbid complaints for FAP. Future research of 
parental internalizing problems, quality of life, and anxiety as risk factors for 
FAP is warranted.
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Introduction

Abdominal pain is a common complaint in children and adolescents. In the Netherlands, 
the 3-month prevalence of abdominal pain (AP) in the general population has been 
estimated at 22% (Perquin et al., 2000), but higher rates have been reported in the United 
States (e.g., 90% experienced pain at least once in 4-6 months; Saps et al., 2009a) and 
other European countries (e.g.,. Sweden: monthly pain in over 60% of children (Östberg, 
Alfvén, & Hjern, 2006); Germany: monthly prevalence of 36% (Hirsch, John, Schaller, & Türp, 
2006)). About 1.6% of all visits of Dutch children to the general practitioner are due to AP 
(Bruijnzeels, van Suijlekom-Smit, Van der Velden, & van der Wouden, 1993). When the pain 
returns on a regular basis, health care consumption increases. This is the case in the .3 to 
19% of children in Western countries that suffer from recurrent AP (Chitkara et al., 2005). In 
the majority of these children no organic cause can be found which can explain the pain. 
Consequently, the pain is considered ‘functional’ (Rasquin et al., 2006). 
 The impact of functional abdominal pain (FAP) on a child’s life is usually significant, 
which is partly due to several consistently reported co-morbid complaints. Children with 
FAP experience comparable reductions in quality of life as children with inflammatory 
bowel disease and gastroesophageal reflux disease (Youssef et al., 2006). They often 
experience a multitude of other somatic complaints such as headaches or fatigue, and 
are limited in their activities because of their abdominal pain (e.g., less social contacts, 
high rates of school absenteeism) (Claar & Walker, 2006; Claar, Walker, & Smith, 1999; 
Mulvaney et al., 2006; Perquin et al., 2003; Ramchandani et al., 2007; Walker et al., 1995; 
Youssef et al., 2008). Furthermore, co-morbidity rates of anxiety and depression are high 
(Campo et al., 2004; Dufton, Dunn, & Compas, 2009; Liakopoulou-Kairis et al., 2002). Apart 
from co-morbid complaints reported by the children, it has also consistently been found 
that parents of children with FAP experience more symptoms of anxiety, depression, and 
somatization (Ramchandani et al., 2005; Ramchandani, Stein, Hotopf, & Wiles, 2006; Walker, 
Garber, & Greene, 1991; Walker et al., 1995; Walker & Greene, 1989).
 It is as yet unclear whether this pattern of co-morbid complaints is specific for 
children with FAP, or can also be found in relatively healthy children suffering from more 
occasional AP. Previous studies did not find evidence for a specific pattern: they found the 
same relationships between AP and symptoms of anxiety, depression, a lowered quality 
of life, and other somatic complaints in children from the general population (Alfvén, 
1993; Hyams, Burke, Davis, Rzepski, & Andrulonis, 1996; Saps et al., 2009a). However, these 
studies did not investigate co-existing activity limitations or parental psychopathology, 
nor were these variables simultaneously studied. Studying the co-morbidity of different 
complaints simultaneously (i.e., in a multivariate way) is crucial for investigating the unique 

co-morbidity of each complaint with AP. For example, anxiety and depression usually show 
a high correlation. If we would only study a one-to-one (univariate) relationship between 
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anxiety and AP without correcting for the correlation between anxiety and depression, the 
co-morbidity of anxiety with AP might be overrated. 
 Therefore, the current study will focus on the univariate and multivariate relationships 
between AP on the one hand, and activity limitations, other somatic complaints, quality of 
life, symptoms of anxiety and depression, and parental symptoms of anxiety, depression 
and somatization on the other, in a non-selected sample of school children, aged 7-18. 
We hypothesize that AP will be related to more limitations in activities, more somatic 
complaints, a diminished quality of life and more symptoms of anxiety and depression 
in children. Additionally, we expect that the severity of AP in children will be related to 
symptoms of anxiety, depression and somatization in parents.  

Materials and Methods

Sample and procedure
The design of this study was cross-sectional. Data were gathered through self-report 
questionnaires that were filled out by children aged 7-18 and their parents. Psychology 
students from Leiden University gathered most of the data as part of their bachelor’s 
thesis; therefore, the available time to recruit schools and participants was limited. Ethical 
approval for administering the questionnaires was obtained from the Psychological Ethics 
Committee of Leiden University. Children and adolescents were contacted through their 
primary and secondary schools. Schools were contacted throughout the Dutch provinces 
Noord-Holland, Zuid-Holland and Utrecht. As an incentive, primary schools were offered a 
gift token of 15 euros for each participating class. Parents were informed about the study 
either by a message in the weekly school paper or by a letter directly addressed to their 
homes. In this letter, the objectives of the study were explained. Parents were informed 
that their children would receive a little reward for their efforts (a sweet). 
 The questionnaires were part of a larger study, in which more instruments were used. 
As it took the children in primary school (aged 7-12) approximately 1,5 to 2 hours to fill out 
the questionnaires, they were tested in two sessions, with no more than one week between 
the sessions. The children in secondary/high school (aged 12-18) mostly managed to fill 
out the questionnaires during 1 to 1,5 class hours. The questionnaires were filled out in the 
classroom, either electronically or by paper and pencil. A psychology student was present 
at all times to motivate the children and answer any questions. 
  
Instruments

Abdominal pain
Abdominal pain was measured by the Abdominal Pain Index (API; Walker, Smith, Garber, 
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& VanSlyke, 1997). The API consists of five questions, and taps on the frequency, duration 
and intensity of the abdominal pain the child experienced in the past two weeks. The first 
question considers the frequency of AP and is rated on a 6-point scale ranging from (0) not 
at all to (5) every day. The second question concerns the typical daily frequency of the AP, 
and is also rated on a 6-point scale, ranging from (0) none to (5) constant during the day. 
The typical duration of pain episodes is rated on a 9-point scale ranging from (0) none to 
(8) all day. The typical and maximum intensity are measured by the last two items, and are 
rated on an 11-point scale ranging from (0) no pain to (10) the most pain possible. The API 
has been shown to be a reliable instrument in previous studies, with a Cronbach’s alpha 
ranging from .80 to .93 (Walker et al., 1997). A total score for the API is usually computed 
by standardizing all items, and summing them. However, an important disadvantage of 
this approach is that it is impossible to compare API scores across studies, as the scores 
are standardized on the sample means of each new study. Therefore, we used another 
approach, which still makes sure that every item has an equal weight on the total score. 
We recoded each item to reflect a scale ranging from 0 to 10, and summed all items, 
yielding a total score ranging from 0-50. A correlation of .999 between the two methods 
of calculation justified our new computational approach. 

Activity limitations
The Functional Disability Inventory (FDI; Claar & Walker, 2006; Walker & Greene, 1991b) 
assesses activity limitations in children and adolescents with a variety of pediatric 
conditions, and has specifically been validated in children with recurrent abdominal pain. 
The instrument consists of 15 items which concern limitations in activities during the 
past two weeks. Examples of items are “walking the length of a football field”, “being at 
school all day”, or “doing something with a friend”. Answers are scored on a five point scale, 
ranging from (0) no trouble at all to (4) impossible. The scores on the items are summed 
to compute a total score, with higher scores indicating more disabilities. Children that had 
never experienced AP did not have to fill out the FDI, and received a score of ‘0’. The FDI has 
been proven to be a reliable instrument, with Cronbach’s alpha’s ranging from .86 to .91. 

Somatic complaints
The Dutch version of the Children’s Somatization Inventory (CSI; Garber, Walker, & Zeman, 
1991; Ghys & Meesters, 1993; Meesters, Muris, Ghys, Reumerman, & Rooijmans, 2003; 
Walker et al., 1991; Walker & Greene, 1989) was used to assess somatic complaints. The CSI 
contains 35 items that have to be rated on a 5-point scale, ranging from (0) not at all to 
(4) a whole lot, reflecting the extent to which the symptoms were experienced in the past 
two weeks. A total score can be computed by summing the scores across all items, with 
higher scores indicating a higher intensity of somatic complaints. As a number of items 
on the CSI are items concerning AP, these items were not used in the total score for this 
study, to avoid artificially elevated correlations. The following items were omitted: nausea/
upset stomach; constipation; diarrhea; pain in stomach; vomiting; bloated stomach; food 
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intolerance. The CSI has been shown to be a reliable and valid instrument for assessing 
somatization symptoms in children and adolescents (Meesters et al., 2003). 

Quality of Life
The KIDSCREEN-27 (The KIDSCREEN Group Europe, 2006) was used to assess different 
domains of generic quality of life. The KIDSCREEN-27 is based on a comprehensive process 
of development across different countries, and consists of 27 items, to be scored on a 
5-point scale. Several items are reverse-scored. The instrument consists of five scales:
- Physical well-being, consisting of five items
- Psychological well-being, consisting of seven items 
- Parent relations & autonomy, consisting of seven items
- Social support & peers, consisting of four items
- School environment, consisting of four items
Scores for each scale are calculated using Rasch analysis and then transformed into 
T-values with a mean of 50 and a standard deviation of 10. Higher scores reflect a better 
quality of life. The KIDSCREEN-27 has been shown to be a reliable and valid instrument 
(The KIDSCREEN Group Europe, 2006). 

Anxious and depressive symptoms
Anxious and depressive symptoms were measured by the Revised Anxiety and Depression 
Scale – short version (RCADS-25; Muris, Meesters, & Schouten, 2002). The shortened version 
of the RCADS was developed by exploratory and confirmatory factor analysis on the 
original 47 items of the RCADS, and has been shown to be a valid and reliable instrument 
to measure generalized anxiety disorder, separation anxiety disorder, social phobia, panic 
disorder, and major depressive disorder (Muris et al., 2002). Each of the five scales consists 
of five items that have to be scored on a 4-point scale, ranging from (0) never to (3) always. 
Cronbach’s alphas of the five scales ranged from .65 to .83 in previous research (Muris 
et al., 2002). For the present study, the four scales of the different anxiety disorders were 
summed to compute one score for anxious symptoms. 

Parental depression, anxiety and somatization
Depressive, anxious and somatization symptoms of the parents were measured by 
three subscales of the Symptom Check List (SCL-90; Arrindell & Ettema, 2003; Derogatis, 
1977). The depression subscale consists of 16 items, the anxiety subscale of 10 and the 
somatization subscale of 12 items. The items are measured using a 5-point Likert scale, 
ranging from (1) not at all to (5) very much. Individual scale scores were obtained by 
summing the items belonging to the subscale; higher scores reflect more depressive, 
anxious and somatization symptoms. Test-retest reliability has been found to be good for 
this instrument and strong convergent validity was found with other conceptually related 
scales (Arrindell & Ettema, 2003).

Physical illnesses related to abdominal pain
To control for any substantial physical illnesses that might explain the AP, parents were 
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asked in an open-ended question whether their child had a physical illness (with the 
further specification that this should not just be a common cold or the flu) which affected 
their child at the moment.

Statistical analyses
All data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 
16.0. Before the main analyses were conducted, we checked four aspects of our data 
in preliminary analyses. First, the representativeness of the sample was checked by 
comparing the mean scores of our sample to the means of other community samples 
studied in the Netherlands and other countries. Effect sizes d (difference between the two 
means, devided by the pooled standard deviation) were calculated to investigate how 
large each difference was. Second, as age and gender have been shown to be related 
to AP (Chitkara et al., 2005; Kaczynski, Claar, & Logan, 2009; Perquin et al., 2000), it was 
checked whether these variables had any significant relationships with AP by calculating 
Pearson correlations. Third, it was checked whether the children that had a substantial 
physical illness that might explain the AP, influenced the outcome of the analyses. Finally, 
the statistical assumptions relevant for Multiple Regression Analysis (MRA), that is absence 
of multicollinearity (very high correlations among the variables entered in the MRA that 
cause statistical problems) and absence of multivariate outliers (outliers on a combination 
of all the variables entered in the MRA) were checked by calculating Pearson correlations 
and Mehalanobis distances, respectively. 
 For the main analyses, univariate correlations between AP and the different co-morbid 
complaints were calculated by means of Pearson correlations. Second, a hierarchical MRA, 
method enter, was performed to investigate the multivariate relationships. 

Results

Participants
Thirteen of the eighteen schools contacted, agreed to participate (72.2%). Of the 2,396 
children invited to participate, 665 children filled out the questionnaires (27.8%). Parents 
of 391 children (58.8%) also filled out a questionnaire, either electronically or by paper and 
pencil. Demographic characteristics of the sample are shown in table 1. 
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Table 1. Sociodemographic characteristics of the sample.

Sociodemographic 
characteristics

Child (N = 665)
Mean (SD; range) or %

Parent (N = 391)
Mean (SD; range) or %

Gender Male 45.7%
Female 54.3%

Male: 26.1%
Female: 73.9%

Age 13.53 (2.61; 7-18) 45.01 (4.90; 31-64)
Nationality Child and both parents Dutch: 83.0%

One or two parents born in other country, child 
born in the Netherlands: 10.7%
Child born in other country, parents born in 
the Netherlands: 2.4%
Child and one or two parents born in other 
country:  2.9%

Dutch: 96.7%
Other: 3.3%

Family situation Lives with both parents: 83.2%
Lives with one parent: 16.8% 

Married or living together: 90.8%
Divorced: 6.1%
Widow(er): .8%
Unmarried (never been married): 2.0%

Educational level Primary school (age 7-12): 24.1%
Secondary school/High school (age 12-18): 
75.6%

Bachelor: 27.9%
Master: 17.4%

School absence 
(past 6 months)

None: 33.1%
Once or twice: 43.2%
A few times, but less than once a month: 15.3%
About once a month: 5.1%
More often than once a month: 2.9%

None: 33.7%
Once or twice: 48.1%
A few times, but less than once a 
month: 12.9%
About once a month: 4.4%
More often than once a month: 1.1%

Health care use  
(general practitioner 
or specialist in past 6 
months)

1.49 (2.30; 0-20) .93 (1.46; 0-11)

Physical illness a - Yes, and may be related to abdominal 
pain: 2.0%
Yes, and most likely unrelated to 
abdominal pain: 11.0% b

No: 86.9%
a Question was: “Does your child have a physical illness that affects him/her at this moment? Note: we do not 
mean a common cold or flu.” b Most reported types of illness were eczema, allergies, asthma.  

Preliminary analyses

Representativeness of the sample
It was first checked whether the mean scores of our sample were comparable to the 
means of other community samples studied in the Netherlands and other countries. For 
the API, no comparative data were available. Therefore, we decided to look at the first item 
of the API, reported frequency of AP in the last two weeks. In our sample, 289 children 
reported no AP in the last two weeks (43.5%), 261 children had experienced pain once 
or twice (39.2%), and 101 children experienced pain 3 or 4 days or more in the past two 
weeks (16.8%). These rates are higher than previously found in the Netherlands by Perquin 
and colleagues, who found that 22% of children in the general population experienced 
AP at least once in three months (Perquin et al., 2000). However, they are comparable to 
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rates reported in the United States, like the 90% of children that experienced AP at least 
once in a 4-6 months period (Saps et al., 2009a). For all other measures, except for the CSI, 
normative data are presented in table 2. As depicted in table 2, most of the effect sizes are 
small, and two approach a medium size (range .06-.40). None of the effect sizes were large. 
As no other studies calculated the CSI scores without items about AP in healthy children, 
no normative data was available.

Age and gender
Abdominal pain correlated significantly with age (r = -.174; p <.001) and gender (boy coded 
as 0 and girl coded as 1; r = .347; p <.001). Therefore, we decided to include gender and 
age as control variables in a first step of the hierarchical MRA. Moreover, as the correlation 
with gender was substantial and gender was found to be related to 11 out of the 15 other 
investigated variables as well, it was decided to check for any interaction effects of gender 
by including the interaction terms between gender and all of the co-morbid complaints in 
a third step of the MRA. As the correlation between age and AP was much smaller, it was 
decided not to check for any interaction effects of age. 

Physical illness
As shown in table 1, parents were asked whether their child had a physical illness (with the 
further specification that this should not just be a common cold or the flu) which affected 
their child at the moment. Eight parents responded that their child had a physical illness 
that might be related to the AP (e.g., celiac disease, food allergies, trouble urinating). The 
analyses were performed with and without these eight cases, and it was found that they 
did not influence the results of the analyses. Therefore, it was decided to perform the 
analyses including these eight cases. 

Statistical assumptions
Finally, some statistical assumptions were checked. First it was investigated whether the 
co-morbid complaints showed any signs of multicollinearity. Although the complaints 
were mostly significantly related, there was no evidence of statistical problems due to 
multicollinearity as the correlations were not higher than .9 (Tabachnick & Fidell, 2001). Also, 
the collinearity diagnostics printed for the MRA did not show any problems. Finally, the data 
were scanned for cases that were multivariate outliers, which resulted in deletion of one case 
due to a conspicuous score on the CSI (a maximum score on all items). 

Main analyses
To investigate the univariate relationships between AP and the co-morbid complaints, 
Pearson correlations were calculated (table 3). Significant positive correlations were found 
for activity limitations, other somatic complaints, anxious and depressive symptoms, 
indicating that an increase in AP coincides with an increase in these complaints. Negative 
significant correlations were found for physical and psychological quality of life and quality 
of life related to parent relations and autonomy, indicating that more AP was related to a 
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diminished quality of life in these domains. No relationships were found between AP and 
parental anxiety, depression and somatization, nor did AP have significant correlations 
with the social or school domains of quality of life.

Table 2. Cronbach’s alpha, mean scores (standard deviations) and range of all measures. Comparison of mean 
with normative data. 

α Mean (SD) Range Mean (SD) of 
norm group

Effect size d of 
difference with 
norm group c

Children a

Abdominal pain .91 11.01 (11.07) 0-43 - -
Activity limitations .92 10.90 (11.69) 0-54 8.18 (7.82) .25
Other somatic complaints - 14.29 (13.09) 0-112 - -
Physical QoL .82 51.45 (10.84) 20.70-73.20 52.88 (10.02) .14
Psychological QoL .77 49.04 (9.13) 24.84-73.53 52.79 (9.46) .40
QoL: - Parent relations & autonomy .82 51.50 (10.58) 1.75-74.39 53.95 (9.51) .25
QoL: social support & peers .83 51.77 (9.62) 11.24-66.34 52.36 (9.04) .06
QoL: school environment .81 50.47 (9.82) 16.28-71.00 53.06 (9.71) .27
Anxiety .88 7.92 (7.02) 0-55 10.04 (6.28) .31
Depression .68 2.37 (2.12) 0-15 2.8 (2.0) .21

Parents b

Depression .87 19.39 (4.64) 16-44 12.76 (4.41) .31
Anxiety .72 11.46 (2.16) 10-23 21.58 (7.56) .30
Somatization .68 14.86 (3.06) 12-30 16.68 (5.34) .36

Note: QoL = Quality of Life. NS = not significant. a N varied from 637 to 661. b N was 386. c Normative data were 
derived from: FDI (Vervoort, Goubert, Eccleston, Bijttebier, & Crombez, 2005); Kidscreen (The KIDSCREEN Group 
Europe, 2006); RCADS: Anxiety (Muris, Meesters, de Kanter, & Timmerman, 2005), Depression (Muris et al., 2002); 
SCL-90 (Arrindell & Ettema, 2003). Effect size conventions: d = .20 - small; d = .50 - medium; d = .80 - large (Cohen, 
1977).

Table 3. Pearson correlations between abdominal pain and co-morbid complaints. 

Abdominal pain

r p
Children a

Activity limitations .392 <.001
Other somatic complaints .408 <.001
Physical QoL -.209 <.001
Psychological QoL -.218 <.001
QoL: - Parent relations & autonomy -.120 .003
QoL: social support & peers -.025 .527
QoL: school environment -.020 .614
Anxiety .329 <.001
Depression .361 <.001

Parents b

Depression -.045 .377
Anxiety -.041 .426
Somatization -.013 .801

a N varied from 633 to 655. b N was 385
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 To investigate the multivariate relationships, a hierarchical MRA was performed (table 
4). Parental depression, anxiety and somatization were left out of the analysis, because 
they were not significantly correlated with AP. The first step, including the variables age 
and gender, was found to add a significant amount of explained variance of 14.7%. In the 
second step, all child variables were entered. This step added an additional significant 
amount of explained variance of 15.3%. In the third step of the MRA, the interaction 
terms between gender and the variables of step 2 were included. This step did not add 
a significant amount of explained variance to the model, and thus, the model including 
step 1 and 2 was accepted as the final model. This model explained 30.0% of the variance 
of abdominal pain. Female sex, younger age, experiencing more limitations in activities, 
more somatic complaints and more depressive symptoms were all positively related to 
experiencing more AP.

Table 4. Hierarchical regression analysis, method enter

Abdominal pain

β p R2 change

Step 1 .147*
Age -.077 .047
Gender a .230 <.001

Step 2 .153*
Activity limitations .247 <.001
Other somatic complaints .170 .001
Physical QoL -.038 .355
Psychological QoL .005 .910
QoL: - Parent relations & autonomy -.038 .395
QoL: social support & peers .004 .916
QoL: school environment .009 .843
Anxiety -.012 .789
Depression .093 .049

Step 3 (interaction gender and variables step 2) .018
R2  model 2 .300
Df model 2 (11, 620)
F model 2 24.155*

a Boy is coded as 0, girl is coded as 1.
*p<.001

Discussion

The aim of the present study was to investigate whether a number of co-morbid complaints 
often reported by children with FAP and their parents are specific for FAP, or can also be 
found in relatively healthy children suffering from more occasional AP. This study suggests 
that AP in children from the general population correlates with female gender, younger 
age, more limitations in activities, other somatic complaints like headache or fatigue, and 
more symptoms of depression. Relationships were also found for anxiety, physical and 
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psychological quality of life and quality of life concerning parent relations and autonomy. 
However, when we corrected for the correlations between the co-morbid complaints, 
anxiety and these three quality of life domains proved to be redundant and did not have 
a unique relationship with the level of AP. Also, internalizing problems experienced by 
the parent were not related (neither univariately nor multivariately) to AP in this general 
sample. The associations for activity limitations, somatic complaints and depressive 
symptoms seem to be the same for boys and girls, as no interaction effects were found.
 These findings are partly in line with our hypotheses. One notable difference is the fact 
that none of the parental complaints were related to the AP reported by the child. This is 
inconsistent with results from clinical populations. These studies usually find that parents of 
children suffering from FAP report more anxiety, depression, and somatization symptoms 
(Ramchandani et al., 2002, 2005; Walker et al., 1991, 1995; Walker & Greene, 1989); thus 
the co-existence of parental complaints seems to be specific for FAP. This may suggest 
that having parents suffering from anxiety, depression and/or somatization might be a 
risk factor for developing FAP. However, it seems just as likely that having a child with FAP 
causes distress in the parents, which might be reflected in increased symptoms of anxiety, 
depression and somatization. Then, the parental complaints would not be a risk factor 
for FAP, but just a sign of the impact of FAP on the family. Note that these explanations 
are not mutually exclusive: the distress of having an ill child may trigger parental 
psychopathology, and these psychological problems may lead to parental behavior that 
facilitates FAP (social learning). Then, parental complaints may have an indirect influence 
on developing FAP, mediated by social learning processes. Indeed, an experimental study 
by Walker and colleagues showed that parental behavior can influence the pain perceived 
by children significantly (Walker et al., 2006). Unfortunately, much of the literature on 
parental modeling and social learning effects is not experimental or prospective but cross-
sectional, which makes it impossible to sort out what is cause and what is effect. Future 
research could usefully focus further on the directionality of the relationship between 
social learning processes and FAP. 
 Another important discrepancy with existing literature is that when other somatic 
complaints, limitations in activities and depressive symptoms are taken into account, 
quality of life and anxiety are no longer significantly related to AP in this sample from the 
general population. Thus, the significant small to moderate correlations that we found 
for quality of life and anxiety are probably due to their shared variance with the other 
co-morbid complaints, as these variables did not uniquely contribute to the explained 
variance of AP. As for quality of life, this may not be a very surprising finding, since it seems 
likely that generic quality of life only diminishes if a child has an illness or condition he/
she is confronted with daily, which was not the case for most of the children in the current 
sample. However, the results for anxiety are striking. With high co-morbidity rates of up to 
79% in clinical samples (Campo et al., 2004), one would expect to find a strong and unique 
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relationship between anxiety and AP in a general sample also, even when other variables 
are controlled for. This discrepancy might be explained in several ways. First, it could 
be that having FAP (in stead of only minor AP) can cause the child to become anxious, 
because of worrying about it’s own health or the social isolation often seen in these 
children. However, the anxiety disorders reported in, for example, the article by Campo 
and colleagues  have a broad range and do not solely concern types of anxiety that can 
be directly caused by the AP, like generalized anxiety disorder or specific phobia (constant 
worrying about or being afraid of the AP) (Campo et al., 2004). Therefore, it seems more 
plausible that anxiety might be an actual risk factor for developing FAP, or that anxiety and 
FAP are both caused by similar mechanisms, either psychological or biological, but do not 
cause each other. However, it can also be questioned whether the co-morbidity between 
FAP and anxiety is really this high. For example, it might be the case that having a co-morbid 
anxiety disorder is a reason to visit a health care professional sooner, a phenomenon that 
has been described in adults (Van der Veek, 2009). Then, the high co-morbidity of anxiety 
disorders is just an artifact of gathering data from hospitals, and is not really this high in 
all FAP patients, including those not seeking professional health care. Indeed, it should be 
noted that only the study performed by Campo and colleagues found such a high co-
morbidity rate for anxiety. Other studies find relationships between these two variables as 
well, but these are usually smaller. A meta-analysis might prove useful in sorting out the 
precise relationship between anxiety and FAP. 
 This study also has some limitations that should be addressed. Firstly, the response rate 
of our survey was rather small. Although this is not uncommon for studies of children in 
the general population that depend on the consent of parents and are limited in the time 
available to include participants, it may have caused attrition bias. However, this concern 
is mitigated by the results of our comparisons with normative data, as the rate of AP was 
comparable to a number of American studies (Ghandour, Overpeck, Huang, Kogan, & 
Scheidt, 2004; Saps et al., 2009a). Also, the effect sizes of the differences in scores of our 
other measures with normative data are mostly small. A second limitation of our study 
is that all measures used were self-report questionnaires, which may have caused some 
bias. Finally, it should be noted that for a considerable number of children, no parental 
data were available, and thus we had no information on any physical illnesses they might 
have. Also, it is not certain that all organic causes of AP were identified by the open-ended 
question for parents. However, as only eight (2%) of the participating parents reported 
a physical illness that might relate to the AP and as these eight cases did not influence 
the results, we do not think that this limitation constitutes a major problem. It should be 
noted that the parents that did respond to the questionnaire were mostly female and of 
Dutch nationality. It might be interesting to investigate the specific influence of paternal 
complaints and participants of other nationalities on the AP of the child. 
 Despite these limitations, the strength of the current study is that it is the first to 
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investigate a multitude of co-morbid complaints simultaneously in a large sample of 
children from the general population. We have shown that a) parental anxiety, depression 
and somatization, and b) anxiety and a diminished quality of life experienced by the 
children themselves, are not related to AP in this sample from the general population. 
Thus, these might be specific co-morbidity patterns for children with FAP. Whether these 
complaints are risk factors of FAP or are simply ‘collateral damage’ due to having a disabling 
condition, is an important question for future research.  
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Abstract

Objectives: Parents may maintain or exacerbate functional abdominal pain 
(FAP) in children through modeling of physical symptoms and solicitous 
responses to the child’s complaints. This systematic review and meta-
analysis aimed to examine these relationships. 
Method: A systematic review and meta-analysis was performed by searching 
the databases MEDLINE, PsycINFO, EMBASE and Web of Science. 
Results: Parents of children with FAP reported more physical symptoms than 
parents of healthy children (effect size d = .36). As all studies were cross-
sectional or retrospective, the causal direction was unclear. For parental 
responses to child complaints, not enough studies were available to 
perform a meta-analysis. 
Discussion: We conclude that the present literature is unfit to establish 
whether parents maintain or exacerbate pediatric FAP through the 
processes investigated. 
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Introduction 

Recurrent abdominal pain (AP) affects about 10% of school-aged children in Western 
countries and is therefore a large health problem (Chitkara et al., 2005). In most cases no 
organic abnormalities can be found to explain the pain, and thus the pain is considered 
´functional´ (FAP) (Rasquin et al., 2006). Although no physical diseases are found in 
children with FAP, their daily functioning is usually significantly impaired (Campo et al., 
2004; Claar & Walker, 2006). To develop effective treatments, it is crucial to have a thorough 
understanding of the factors that cause and maintain FAP. Unfortunately, however, the 
etiology of FAP is still unclear. 
 Throughout the literature the etiology of FAP is most often viewed within a 
biopsychosocial model. In the biopsychosocial model, biological factors like visceral 
hypersensitivity and psychological factors like coping style play a major role (Di Lorenzo 
et al., 2005; Walker et al., 2008). A crucial social factor is the influence of parents on FAP. 
Although parents might also contribute to FAP biologically by passing on a genetic 
vulnerability – or, to use another term, through ‘nature’ – it has been suggested that 
their behavior (nurture) has an equal, if not larger influential role (Levy et al., 2001). The 
social learning theory proposed by Bandura (Bandura, 1977) explicates how this ‘nurture’ 
influence might work. Human behavior is for a large part learned by observing behavior 
modeled by persons in the environment. Whether modeled behavior is adopted by the 
observer depends on several factors, such as the number of times the behavior is modeled, 
or consequences of the behavior. Parents play a crucial role in two of these factors. Firstly, 
parents are the primary models for children. With regard to FAP, this implies that parents 
who experience many physical symptoms themselves, may model a focus on physical 
symptoms to their children. Secondly, parents shape the behavior of their children with 
the feedback they provide. Children will more likely adopt modeled behavior if it results 
in positive outcomes than if it has unrewarding or punishing effects (Bandura, 1977). Thus 
according to social learning theory, if parents react to FAP by, for example, allowing the 
child to stay home from school and watch television, this parental behavioral response 
might maintain or exacerbate FAP. 
 Pioneering work by Whitehead and colleagues in the 1980’s (Whitehead, Busch, Heller, 
& Costa, 1986; Whitehead, Winget, Fedoravicius, Wooley, & Blackwell, 1982) has led to many 
publications on both the occurrence of physical symptoms in parents of children with 
FAP and the way parents react behaviorally when their child complains of AP. The results 
of these studies are mixed, and although some expert reviews have been published on 
this topic (Levy, 2011; Levy, Langer, & Whitehead, 2007; Palermo & Eccleston, 2009), up 
till now no systematic or quantitative reviews have been performed. As such it is unclear 
whether these social learning processes show robust relationships with FAP over multiple 
studies. Another important issue that remains unclear after almost thirty years of research, 
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is how these factors specifically relate to FAP. Do they contribute to the etiology of FAP 
or are they just epiphenomena, disappearing when the pain is resolved? Although it is 
a common belief among practitioners and scientists that social learning processes play 
a maintaining, exacerbating or even causal role in the etiology of FAP, it has never been 
reviewed whether this is actually the case. Thus, the present study systematically reviewed 
and meta-analyzed the literature on pediatric FAP to investigate both the magnitude and 
direction of the relationship between social learning processes and FAP.
 There are a number of factors that could influence this relationship which should be 
considered when conducting a meta-analysis. For the present study we focused on both 
methodological parameters (methodological quality of the investigated studies, type of 
instrument used to measure social learning) and the theoretical parameters of parent 
gender, definition of FAP, and – specific for physical symptoms – type and moment of 
parental symptoms. The influence of parent gender was selected as a possible moderator, 
as previous studies showed that the relationship between parental and child complaints 
might be different for mothers and fathers (Walker & Greene, 1989). Second, definition of 
FAP was selected because the term FAP has been used rather loosely to describe definitions 
ranging from ‘abdominal pain without a physical cause’ to definitions specifying duration 
and severity of the complaints. Third, as modeling effects might be specific to or stronger 
for the exact physical symptom that is portrayed by the parent (Buonavolonta et al., 2010; 
Levy, Whitehead, Von Korff, & Feld, 2000; Whitehead et al., 1994), type of physical symptom 
was included as a moderator. Moreover, as it can be expected that more current displays 
of physical symptoms will have larger modeling effects than physical symptoms displayed 
in the past (Bandura, 1977), the moment of parental symptoms was included as a final 
moderator. 
 In summary, the purpose of this systematic review and meta-analysis was to 
investigate: 1) the magnitude of the relationship between parental physical symptoms/
behavioral reactions and FAP in children and adolescents aged 4-18; 2) whether existing 
data can assess the causal direction of this relationship; and 3) whether the results of the 
studies are influenced by methodological moderators (methodological quality and type 
of instrument used to measure parental physical symptoms/behavioral reactions), and by 
the theoretical moderators of parent gender, definition of FAP, and – specific for physical 
symptoms – type and moment of parental symptoms.

Method

Search strategy 
The MEDLINE, PsycINFO, EMBASE and SCI-EXPANDED, SSCI and A&HCI (Web of Science) 
databases were searched up to 4 January 2011. In MEDLINE, PsychINFO and EMBASE, 
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the thesaurus was used in combination with distinct key words. In Web of Science, no 
thesaurus is available, so the search was conducted by making use of key words only. 
Examples of key words used are (asterisks were used to truncate search terms): social 
learning, modeling, solicitous*, observational learning, abdominal pain*, irritable bowel 
syndrome*, functional dyspepsia, adolescent*, youth*, children. The specific search strings 
can be requested from the first author (SV). The reference lists of the relevant retrieved 
articles were searched for additional studies. Also, relevant reviews retrieved by the search 
were checked for additional studies. 

Study selection
The ‘PICO’ system (Population/Problem, Intervention, Comparison, Outcome; Richardson, 
Wilson, Nishikawa, & Hayward, 1995) was used to define the study selection criteria. An article 
was eligible if it met all of the following criteria: (P) An empirical study presenting original 
data from children and/or adolescents (aged 4-18) or adults (in the case of a retrospective 
study); (I) concerning the effects of parental physical symptoms (occurring at the same 
time as the child’s pain or preceding the child’s pain) or parental behavioral reactions to 
the child’s pain; (O) on FAP (thus: either case-control studies comparing children with FAP 
and healthy children, or studies without control group in which a correlation between the 
measure of social learning and a measure of severity of FAP is calculated). Exclusion criteria 
were: Case studies, no information reported on whether a medical cause was excluded 
or not, social learning behavior of others than parents or primary caregivers (e.g., siblings, 
grandparents). Note that the description of patients does not restrict the selected studies 
to research on clinical samples presenting to a hospital only, as a sole focus on children 
seeking medical consultation for FAP might bias the results. Similarly, the ‘C’ of the PICO 
system was not specified, as we also wanted to include studies that do not make use of a 
control group. No language restrictions were set beforehand.  

Methodological quality assessment
Two reviewers (SV and RP) independently scored the quality of the studies. As no ‘golden 
standard’ for assessing the methodological quality of studies with varying research designs 
was available, we based our choice on a review by Sanderson and colleagues (Sanderson, 
Tatt, & Higgins, 2007) and chose the checklist published by Fowkes and Fulton (Fowkes & 
Fulton, 1991) as a starting point. Five topics were reviewed, with several sub criteria per 
topic: 
(1)   representativeness of the sample (reliable source and sampling method is adequate / 

clear and relevant in- and exclusion criteria and demographic characteristics / 
adequate responsrate); 

(2)   representativeness of the control group (if used; control group consists of well children / 
control group has comparable demographic characteristics as clinical group); 
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(3)  quality of the instruments measuring social learning and quality of the instruments 
used to diagnose FAP or the procedure to exclude an identifiable organic cause of FAP 
(for both: a validated instrument is used / the procedure is reproducible / reliability of 
instrument is reported and sufficient); 

(4)  completeness of the data (drop outs and missing data do not influence the results); and 
(5)  whether or not the raw data necessary to calculate an effect size was available. 
Answer options were ‘yes’ (1 point), ‘no’ (0 points), and ‘don’t know’ (0 points). A total score 
for methodological quality was calculated by averaging the sub criteria per topic and then 
adding the scores for each topic. This resulted in a possible range of 0 (very low quality) to 5 
(very high quality). Disagreement between the reviewers was resolved through consensus. 

Data extraction
SV extracted the data from the retrieved articles. Data concerning the sample, design, 
instruments used to measure social learning, the way in which an organic cause for the 
AP was excluded, and the outcomes were gathered on a standardized form. Data from 
studies that were suitable for meta-analysis were verified by RP. 

Data analysis
The available studies were first screened for eligibility for meta-analysis. To be eligible, a 
sufficient number of effect sizes (ES) had to be available (at least 10) from separate studies 
with a comparable research design. If a meta-analysis could be performed, an overall ES 
was calculated across the studies, which was tested for significance, using the macro for 
SPSS written by David Wilson (Wilson, 2005). A homogeneity analysis was performed to 
check if the ES across studies were homogeneous. The influence of the methodological 
and theoretical moderators was investigated by performing a meta-regression (Lipsey & 
Wilson, 2001), making use of David Wilson’s (Wilson, 2005) macro for meta-analysis analog 
to ANOVA for the categorical moderators, and his macro for modified weighted regression 
analysis for the continuous moderator of methodological quality.  

Results

Search results
In total, the search strategy resulted in 731 citations (MEDLINE 234; PsychINFO 114; EMBASE 
179; Web of Science 204). After removing doubles, the titles and abstracts were scanned 
for relevance. 94 Articles were retrieved in full; of these, 34 fulfilled the inclusion criteria. 
Searching for references in reviews retrieved in the original search resulted in an additional 
6 studies that fulfilled the inclusion criteria. Upon further examination, 21 articles were 
excluded because they did not investigate whether there was an organic cause for the 
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AP of the child (Apley & Naish, 1958; Bode, Brenner, Adler, & Rothenbacher, 2003; Cardol et 
al., 2006; Christensen & Mortensen, 1975; Craig, Cox, & Klein, 2002; Crane & Martin, 2004; 
Groholt, Stigum, Nordhagen, & Kohler, 2003; Helgeland, Sandvik, Mathiesen, & Kristensen, 
2010; Hommel et al., 2010; Jamison & Walker, 1992; Langer et al., 2007; Levy et al., 2004; 
Levy et al., 2000; Lipani & Walker, 2006; Mortimer, Kay, Jaron, & Good, 1992; Ramchandani 
et al., 2006; Saunders, Von Korff, LeResche, & Mancl, 2007; Stanford, Chambers, Biesanz, 
& Chen, 2008; Walker, Levy, & Whitehead, 2006; Whitehead et al., 1994; Whitehead et al., 
1982). Three articles were excluded from the analyses for parental physical symptoms 
because they did not solely focus on parents (Kramer & Petermann, 2005; Routh & Ernst, 
1984; Walker et al., 1993). Finally, 10 studies reporting data on parental physical symptoms, 
6 studies on parental behavioral reactions, and 1 on both, were included, making a total of 
11 studies for parental physical symptoms and 7 studies for parental behavioral reactions. 
These studies are indicated in the reference list by means of an asterisk.

Parental physical symptoms
 Study characteristics 

The characteristics of the studies included for parental physical symptoms are shown in 
table 1 and 2. Ten out of the 11 studies had a cross-sectional design and 9 were performed 
in clinical samples from secondary or tertiary hospital clinics. One study had a retrospective 
design and asked adults about the physical symptoms of their parents when they were 
children. Nine out of the 11 studies used self-report questionnaires to measure parental 
physical symptoms. In total, the studies investigated parental physical symptoms in 481 
clinical children and 3846 control children. As for three studies the number of participating 
parents was unknown, it is not clear how many parents participated in total in these 
studies. 

 Calculation of effect sizes
As a sufficient number of studies was available, the results for this search were meta-
analyzed. To do this, one standardized mean difference ES d was calculated for each 
study. If more than one ES was available for a study because it measured the same kind 
of symptoms in both mothers and fathers, an average of the different ES was calculated 
(Garber et al., 1990; Robinson et al., 1990; Walker & Greene, 1989). If both an ES for parental 
gastrointestinal (GI) symptoms and for other physical symptoms was available, then the ES 
concerning GI symptoms was selected (Campo et al., 2007; Kaufman et al., 1997; Robinson 
et al., 1990; Venepalli et al., 2006). For the study by Garber and colleagues (Garber et al., 
1990), a measure of a history of somatization, a history of psychogenic pain and current 
somatization was available. However, only the current somatization measure provided 
raw data to calculate an ES. We contacted the authors to gain the required information, 
but unfortunately, this request stayed unanswered. Therefore, only the ES for current 
somatization was used for this study.
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Note to table 1. PS=parental physical symptoms. BR=behavioral reactions. C=control group. - = not reported. 
NA=Not applicable. A=article. Diss=dissertation. Cross = cross-sectional. RCT=randomized controlled trial. 
Retro = retrospective. Exp = experimental.1st = through GP practices. 2nd = through secondary care clinics. 
3rd = through tertiary gastroenterology clinics. MRC=MRC national survey of health and development from 
1946. *Controls were recruited through people working in medical community not seeing physicians, IBS 
through secondary care clinics and student health services. Chart=by chart review. Phys exam=through physical 
examination. GE=patients were diagnosed by gastroenterologist, not specified if gastroenterologist used chart 
review or physical examination. Gender parent: 1=only mothers; 2=both mothers and fathers. Type FAP: 1=FAP 
for at least 3 months; 2=FAP for at least 1 month; 3=FAP without specification of duration.

 The raw data reported in these studies were either means or frequencies. To calculate 
one standardized mean ES d, the differences in frequencies had to be transformed to be 
comparable to the differences in means. For this purpose, the d

bis
 transformation was 

chosen (Sánchez-Meca, Marín-Martínez, & Chacón-Moscoso, 2003). For three studies, no 
sufficient raw data were available to calculate part of (Garber et al., 1990; Walker & Greene, 
1989) the ES, or the entire ES (Lowman, Drossman, Cramer, & McKee, 1987). In all of these 
cases, the studies reported that the effect was not significant. Therefore, an ES of 0 was 
imputed. Although this may underestimate the actual value of the overall population ES 
by creating a downward bias, this strategy might also compensate for the well-known 
effect that non significant results are more likely to remain unpublished (the file-drawer 
problem), which can create an upward-bias. 
 The ES per study are shown in table 2. For interpretation purposes, the general 
conventions of Cohen can be used: d = .20 - small; d = .50 - medium; d = .80 - large (Cohen, 
1977). No outlying effect sizes were identified. 

Methodological quality
The results of the methodological quality assessment are shown in table 2. The two 
reviewers SV and RP agreed on 88.81% of the items, resulting in a good interobserver 
reliability of κ = .750. The quality assessment showed a number of important shortcomings 
of the studies:
a)  only 2 out of the 11 studies reported some information on response rate (Hotopf et al., 

1998; Robinson et al., 1990); 
b)  no studies reported the reliability of the instruments used to measure social learning 

and to diagnose FAP in the sample at hand;
c)  only 1 out of the 11 studies used a validated instrument to diagnose FAP (Lowman et 

al., 1987), and only 5 out of the 11 studies provided enough information to be able 
to reproduce their diagnosis of FAP (Czyzewski, Eakin, Lane, Jarrett, & Shulman, 2007; 
Garber et al., 1990; Kaufman et al., 1997; McGrath, Goodman, Firestone, Shipman, & 
Peters, 1983; Walker & Greene, 1989).

d)  only 5 of the 11 studies used control groups for which we were fairly certain they 
consisted of healthy children (Hotopf et al., 1998; Lowman et al., 1987; Robinson et al., 
1990; Venepalli et al., 2006; Walker & Greene, 1989). 
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 A strong point of the studies was the absence of considerable missing data in 7 of the 
studies. On average, the methodological quality of the studies was 2.86 (range 1.83-3.73). 
None received the maximum possible score of 5.

Table 2.  Scores of moderator variables, methodological quality and ES per study on parental physical 
symptoms. 

Study Type of parental 
symptom

Moment of parental 
symptom

Type of instrument MQ (range 0-5) ES

Campo et al., 2007                                                                                                                                             
                               

GI symptoms Both current and 
history

Validated 2.83 .90

Czyzewski et al., 2007                                                                                                                                             
                              

Somatisation Current Validated 3.17 .93

Garber et al., 1990 Somatisation Current Validated 2.33 .34
Hotopf et al., 1998                                                                                                                                             
                                 

Other physical 
complaints

Unclear Not validated 3.67 .64

Kaufman et al., 1997                                                                                                                                             
                                 

GI symptoms History Not validated 3.00 .45

Liakopoulou-
Kairis et al., 2002                                                                                                                                             
            

Somatisation Current Validated 2.67 -.20

Lowman et al., 1987 GI symptoms History Not validated 2.00 .00
McGrath et al., 1983                                                                                                                                             
                         

Other physical 
complaints

Current Not validated 1.83 -.15

Robinson et al., 1990                                                                                                                                             
                                 

GI symptoms Unclear Both validated and 
not validated

3.73 .18

Venepalli et al., 2006                                                                                                                                             
                       

GI symptoms Current Both validated and 
not validated

3.44 .51

Walker & Greene, 1989 Somatisation Current Validated 2.83 .42

Note: MQ = methodological quality; GI = gastrointestinal 

 Meta-analysis and meta-regression
To investigate whether the overall ES of the different studies was significant and 
homogeneous across studies, a meta-analysis was performed (table 3). A significant small-
to-medium overall ES d of .36 (95% CI: .13-.60; random effects model; p =.002) was found, 
indicating that parents of children with FAP report more physical symptoms than parents 
of healthy children. The homogeneity analysis showed the set of ES to be heterogeneous 
(Q

within
 = 43.825; p<.001). We therefore performed a set of meta-regressions in order to 

investigate whether our predefined moderators could explain this variance. In all of 
these analyses a mixed effects model was assumed, as this model has been shown to 
have a smaller risk on type I errors (Higgins & Thompson, 2004). None of the investigated 
categorical moderators could explain the variance in ES across studies (see table 3). For 
methodological quality, we did find a significant effect, indicating that studies receiving 
a higher score on methodological quality also reported higher ES (mixed effects model; 
Q

model
 (1) = 4.262, p =.039; Q

residual 
(9) = 10.598, p =.304; β =.54, p =.039; R2 =.29). 
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Table 3. Results meta-analyses for parental physical complaints, random and mixed effects models. 

Moderator variables N K d 95% CI Q between Q within
Overall 4606 11 .36*** .13 - .60 43.825***
Parent gender 1.172

Mother 511 5 .53** .21 - .85 6.720
Both 4095 6 .24‡ -.03 - .51 3.820

Type of physical symptom .512
GI symptoms 657 5 .39* .06 - .72 3.645
Somatization 357 4 .37‡ -.01 - .75 4.402
Other physical symptoms 3592 2 .29 -.20 - .78 2.425

Moment of parental symptoms 2.054
Current 578 6 .31* .02 - .59 7.625
History 247 2 .16 -.33 - .65 .761
Unclear/both 3781 3 .57** .21 - .93 2.550

Definition of FAP .834
FAP at least 1-3 months 1047 10 .33** .10 - .55 10.763
Unspecified 3559 1 .64* .01 - 1.27 .000

Type of instrument used to measure 
parental symptoms

1.028

Validated 490 5 .49** .17 - .81 6.570
Not validated/both 4116 6 .27 -.01 - .55 4.077

Note. d = standardized mean effect size d. Q between = variance in ES between groups defined by moderator. Q 
within = variance in ES within a group defined by moderator. 
‡ p <.10; *p <.05; **p <.01; ***p <.001

Parental behavioral reactions to FAP
As not enough studies with a comparable design were available to perform a meta-analysis, 
data on parental behavioral reactions to FAP were systematically reviewed. Seven studies 
were found with a total N for children of 736 for the clinical group and 248 for the control 
group (table 1). The designs of these studies are quite diverse: four are cross-sectional 
(Langer, Romano, Levy, Walker, & Whitehead, 2009; Venepalli et al., 2006; Walker et al., 1993; 
Wendland, Jackson, & Stokes, 2010), one retrospective (Pelzer, 1997), one experimental 
(Walker et al., 2006) and one describes a randomized controlled trial (RCT) in which the 
effectiveness of a cognitive behavioral intervention based on social learning theory is 
tested (Levy et al., 2010). Table 4 shows the definitions of parental behavioral reactions and 
the results of the seven studies. As can be seen in this table, the way behavioral reactions 
were defined ranged from punishment for problems related to bowel movements (Pelzer, 
1997) to solicitous behavior (Venepalli et al., 2006; Walker et al., 1993; Wendland et al., 
2010). The experimental study, the RCT and one of the cross-sectional studies reported 
some positive relationships between more rewarding parental reactions to FAP and more 
AP (Levy et al., 2010; Walker et al., 2006; Walker et al., 1993). Two cross-sectional studies 
found no significant relationship between either protective or solicitous parental behavior 
and pain severity (Langer et al., 2009; Wendland et al., 2010). Venepalli and colleagues 
(Venepalli et al., 2006) found that mothers of children with FAP score higher on maternal 
minimizing/distracting behavior than mothers of healthy children. Finally, no relationship 
was found for punishing behavior (Pelzer, 1997).
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 For the research question on whether existing data can assess the causal direction 
of the relationship between parental behavioral reactions and FAP, two out of the seven 
retrieved studies had a methodological design that had the potential to answer such a 
question: the RCT by Levy and colleagues (Levy et al., 2010) and the experimental study 
by Walker and colleagues (Walker et al., 2006). These studies were thus further scrutinized 
to investigate whether a causal relationship could be established. Starting with the 
former, the researchers investigated the effectiveness of a CBT protocol based on social 
learning principles. When looking at the contents of the protocol more closely, however, 
we found it also incorporated more general strategies like relaxation training and coping 
skills training. The researchers did not investigate which part of the effect was due to the 
social learning principles used in the protocol. Although it was established that solicitous 
parental behavior improved after treatment, the authors did not investigate whether 
this improvement could explain any of the treatment effects. Thus, this study could not 
provide evidence that social learning has a causal relationship with FAP. 
 The latter study by Walker and colleagues investigated the effects of parental attention 
or distraction in an experimental study (Walker et al., 2006). In this experiment, children first 
had to drink water until they felt completely full, which caused gastrointestinal symptoms. 
Parents were trained either to give attention to their child’s complaints or to distract their 
children. Whether this affected how much complaints a child experienced, was measured 
by observing the parent-child interaction for five minutes and scoring how often the 
child verbally complained about symptoms. In addition, children filled out a self-report 
questionnaire about gastrointestinal complaints when the parent-child interaction had 
ended. The design of this experiment is thus truly equipped to investigate whether there 
is a causal relationship between parental behavior and child complaints. The investigators 
found that if parents distracted their children from their AP, these children made less 
utterances of pain than if parents were instructed to pay attention to their child’s AP. Thus, 
it seems that distracting your child when it experiences AP is a positive reaction. However, 
this effect was not found when the level of AP experienced by the child was measured by 
a self-report questionnaire instead of by observing utterances of pain. 
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Table 4. Results of studies on parental behavioral reactions to pediatric FAP.

Study Definition of behavioral reaction Results
Langer et 
al., 2009

Parental protectiveness (90.2% mothers) in 
response to abdominal pain symptoms of the 
child. 
(validated instrument)

No significant relationship between severity of 
pain and protectiveness when child age, gender 
and parental catastrophizing were controlled for.

Levy et 
al., 2010                                                                                                                                             
                             

Effect of a CBT treatment based on social 
learning principles on GI symptoms and pain.

FACES pain scale: no difference between 
treatment and control group according to child 
report, significant difference according to parent 
report in favor of CBT.
GI symptom severity: CBT treatment is superior 
to attention-control group according to child 
and parent report directly after treatment, but 
not at 3 and 6 months follow-up.

Pelzer, 
1997

Whether or not adults remembered being 
punished as a child for problems related to 
bowel movements (not validated instrument)

No significant difference between the group 
with IBS patients and a control group of medical 
patients without IBS.

Venepalli 
et al., 2006                                                                                                                                             
                       

Maternal solicitous, monitoring/distracting and 
minimizing/distracting behavior in response to 
GI complaints of the child (validated instrument)

No significant difference between RAP 
and controls on solicitous and monitoring/
distracting behavior. Mothers of RAP patients 
score significantly higher on minimizing/
distracting behavior.

Walker et 
al., 1993                                                                                                                                             
                                   

Maternal solicitous behavior in response to GI 
complaints of the child
(validated instrument)

According to child report, RAP group scores 
higher than control group. According to mother 
report, no significant difference.

Walker et 
al., 2006                                                                                                                                             
                            

Children were subjected to Water Load 
Symptom Provocation Task to induce AP, parents 
were asked to react to symptoms of child by 
1. distracting child;
2. paying attention to child’s complaints. 
This was compared to giving parents no 
instruction.

Children in the attention condition expressed 
significantly more symptom complaints than 
children in the distraction condition. 
There was no effect of condition on the level 
of GI symptoms reported before and after the 
experiment on a self-report questionnaire.

Wendland 
et al., 2010

Child report of maternal solicitous behavior in 
response to GI complaints of the child
(validated instrument)

No significant relationship between child report 
of level of pain and child report of maternal 
solicitous behavior. 

Discussion

The present structured review and meta-analysis shows that parents of children with 
FAP  report more physical symptoms than parents of healthy children. Quantifying the 
relationship between parental symptoms and FAP over multiple studies for the first time, 
our meta-analysis showed a significant effect which was small-to-medium in size (ES d 
= .36). However, as all studies were either cross-sectional or retrospective, the direction 
of this effect could not be assessed. For parental behavioral reactions it wasn’t possible 
to calculate the magnitude of the relationship with FAP, as not enough studies were 
available to perform a meta-analysis. Only one study assessed the causal direction of the 
relationship between this type of social learning and FAP. As the results of one study are 
not sufficient to draw a general conclusion, it is clear that the present literature cannot 
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ascertain whether the common belief that parents may cause, maintain or exacerbate 
pediatric FAP is accurate. Importantly, this is in contrast with the conclusion of a recent 
expert review, which concluded that ‘parental response to child pain behaviors appears to 

be a key factor in the development and maintenance of FAP’ (Levy, 2011, pp. 1). However, this 
review did not critically evaluate whether the designs of the studies included in the review 
could answer such a question about etiology. In fact, the expert based its conclusion 
solely on own – mostly observational – work, and on the same single experimental study 
we found in our structured review. Although the theory that parents may influence the 
etiology of FAP may still hold true, our systematic review clearly shows that the present 
literature is not equipped to support it.
 Our last research question focused on whether methodological or theoretical 
moderators could explain differences across the studies. Although we did find that the 
effect sizes for parental physical symptoms differed significantly across studies, the only 
moderator that could explain some of this variance was methodological quality – studies 
that scored higher on methodological quality reported a larger effect size. The results 
for type of parental symptoms were especially surprising. Apparently, it does not matter 
whether parents suffer from gastrointestinal symptoms, somatization or other physical 
symptoms - the effect sizes for these different types of symptoms did not significantly 
differ from one another. This raises the question whether parents model specific types of 
illness behavior or illness behavior in general, which is for some reason expressed by these 
children primarily through abdominal complaints instead of other physical symptoms. 
 However, it can be questioned whether the operationalization of modeling as ‘parental 
self-reports of physical symptoms’, which is used so often in the literature, is appropriate. 
Modeling can only occur if parents actually display physical symptoms to their child, which 
parents may or may not do even if they do report that they have physical symptoms. Nine 
out of the eleven studies investigated here measured parental physical symptoms by self-
report, and we found no studies which asked parents to rate how often they displayed 
physical symptoms to their child, or children to rate how often their parents experienced 
physical symptoms, which both would be more sensitive measures of modeling. 
 Also, stress might offer an alternative explanation to modeling for the found 
relationship between parental and child symptoms - either the children experience more 
stress because of having an ill parent and develop FAP as a consequence, or the parents 
experience more stress because of having an ill child, and experience somatic symptoms 
as a result (Palermo & Eccleston, 2009). Parents and their children might also experience 
common life stressors which lead to somatic symptoms in both the parent and the child. 

Directions for future studies
Our study highlights a number of voids in the literature that need attention. The first 
obviously concerns the lack of studies with appropriate designs to sort out cause and 
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effect. Second, for more than half (52.5%) of the studies that met our inclusion criteria, it 
could not be established that the AP of the children was in fact functional. These studies 
mostly focused on recurrent AP in general, without excluding organic causes for AP. 
Although in most cases of recurrent AP an organic cause cannot be found, studies should 
still explicitly exclude children for which an organic cause can be found, or they might risk 
a considerable sampling bias. 
 Third, only three studies on parental physical symptoms reported separate scores for 
mothers and fathers, and two out of these three did not report sufficient raw data to 
calculate a separate effect size for fathers (Garber et al., 1990; Robinson et al., 1990; Walker 
& Greene, 1989). Therefore, it was impossible to establish the contribution of each parent 
to the total effect. Studies might do well to broaden their focus to incorporate fathers 
or secondary caregivers as well, especially as recent experimental research in adults has 
shown that people might be more likely to adopt behavior modeled by a same-sex model 
(Lorber, Mazzoni, & Kirsch, 2007; Mazzoni, Foan, Hyland, & Kirsch, 2010).  
 Finally, we could find very few studies that focused on the second element of social 
learning we investigated, parental reactions to a child’s AP. Additionally, these studies had 
largely differing designs, which made it impossible to perform a meta-analysis on their 
combined results. Three out of the seven studies found a positive relationship between 
maladaptive parental reactions and FAP. Obviously, these results leave ample room for 
discussion on the relevance of this type of social learning for FAP. Indeed, studies in other 
(pediatric) populations have also questioned the relevance of solicitous parental reactions 
(Jellesma, Rieffe, Terwogt, & Westenberg, 2008; Palermo & Eccleston, 2009). The study by 
Walker and colleagues is especially relevant in this regard, as it is the only study with an 
appropriate design to sort out cause and effect (Walker et al., 2006). This study found that 
if parents distract their children from their AP, children make less utterances of pain than 
if parents are instructed to pay attention to their child’s AP. Thus, it seems that distracting 
your child when it experiences AP is a positive reaction. However, this effect was not found 
when the level of AP experienced by the child was measured by a self-report questionnaire 
instead of by observing utterances of pain. Thus, the question is whether these children 
actually experienced less AP when their parents distracted them, or that they merely 
learned that they should not complain about the pain and should stop mentioning it, as 
the authors also point out themselves (Walker et al., 2006).  Clearly, more (experimental) 
research is needed to sort out what the relevance of this type of social learning process is 
for FAP.
 There are three issues this review did not focus on, which should be incorporated 
in future research. First, we have assumed that parents will model maladaptive illness 
behavior, while in fact parents may also react in adaptive ways to their own symptoms. If so, 
they might model adaptive coping behavior, and consequently have a beneficial influence 
on the symptoms of their children. Second, it should be investigated whether parental 
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physical symptoms and behavioral reactions interact with each other. Bandura describes 
social learning as a process in which both of these factors have a separate influence, but 
also interact: the odds that modeled behavior is actually adopted by the child will increase 
when motivational processes like a parent ‘rewarding’ the child’s behavior are added to 
the equation (Bandura, 1977). Then, perhaps the effects of social learning are strongest in 
parents that both experience physical symptoms themselves, and reward their children 
when having AP. Finally, future studies would do well to investigate the way parents think 
about the complaints of their child. The current study focused on behavioral reactions 
which could be observed directly by the child, but this behavior is influenced by the 
thoughts, beliefs and worries parents have (Bonner & Finney, 1996; van Tilburg et al., 2006). 
 Finally, it should be acknowledged that performing a systematic review and meta-
analysis on a subject for which little empirical papers are available, has it’s limitations. For 
example, there was no room to explore alternative ways in which parents might influence 
the complaints of their child, as can be done in qualitative or expert reviews. We feel that 
this drawback is compensated, however, by the benefits of meta-analysis in this case, as it 
has clearly brought to light the lack of substantial evidence for causality that expert reviews 
have failed to underscore. Moreover, the meta-analytic approach adds new insights to the 
literature as it is the first meta-analysis performed, whereas other types of reviews on the 
relevance of social learning have appeared in abundance.  
 We conclude that the present literature is not equipped to either confirm or refute 
the common belief that parents may cause, maintain or exacerbate pediatric FAP. Parents 
of children with FAP do experience somewhat more somatic complaints than parents of 
healthy children, but cause and effect cannot be established. Although no compelling 
evidence on causality is available at this point, the theory that parents influence FAP 
might still hold true, as evidence underlining the opposite is also lacking. Performing 
more longitudinal and experimental studies is essential if we want to determine what role 
social learning plays in the etiology of FAP. Only then can we judge whether treatments of 
pediatric FAP should attempt to focus on the influence of parents. 
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Abstract

Objectives: Literature on somatization suggests that patients suffering from 
medically unexplained symptoms are less aware of their emotions and use 
maladaptive coping strategies when coping with everyday problems. In 
addition, coping is hypothesized to mediate between emotion awareness 
and medically unexplained symptoms. Scientific evidence for the relevance 
of this hypothesis for children with functional abdominal pain (FAP) is, 
however, lacking. Therefore, the purpose of the present study was to 
investigate this hypothesis in Dutch children with functional abdominal 
pain (FAP), aged 7-18 years. 
Method: Between April 2007 and April 2010, a total of 114 referred 
children with FAP, 235 schoolchildren without abdominal pain and 407 
schoolchildren with some abdominal pain (AP) of diverse etiology filled 
out questionnaires concerning their pain, emotion awareness and coping. 
MANOVA was used to investigate group differences in emotional awareness 
and coping. Structural equation modeling was used to investigate the 
mediational role of coping. Results: The results showed that children with 
FAP scored significantly lower on most aspects of emotion awareness 
than children without AP, although these differences were small. Contrary 
to expectations, children with FAP were more aware of a link between 
emotions and bodily sensations than children without AP. As for coping, 
we found that children with FAP used avoidant coping more often than 
children without AP. Overall, children with FAP mostly did not differ in their 
emotional awareness and coping compared to children with some AP. 
Problem-focused coping had a small mediating effect for two aspects of 
emotion awareness. 
Discussion: We conclude that children with FAP show only small differences 
in emotion awareness and coping compared to children without AP, 
and are practically no different from children with some AP. Contrary to 
common belief, it can be questioned whether emotion awareness and 
general coping are useful targets for psychological treatments of FAP to 
focus on.
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Introduction

Functional abdominal pain (FAP) is a common disorder in children and adolescents, and 
has a large impact on daily functioning (Chitkara et al., 2005; Di Lorenzo et al., 2005). 
According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), FAP can 
be classified under the diagnostic subgroup of somatoform disorders. In the absence of 
a somatic cause, researchers and practitioners have been searching for other etiologic 
factors to explain these complaints. One common thought is that patients with medically 
unexplained symptoms have problems in the conscious experience of emotions (Lumley, 
Stettner, & Wehmer, 1996; Sifneos, 1973). Why this would result in medically unexplained 
symptoms links back to one of the first definitions of emotional experience. As already 
acknowledged in the 19th century by James, an essential part of an emotional experience 
is sensing changes in the body – in fact, James suggested that an emotion is nothing 
more than that (Lambie & Marcel, 2002). However, as suggested by Schachter and Singer 
in the 1960’s, it is just as important for the emotional experience that these bodily changes 
are attributed to the right emotional cause (Lambie & Marcel, 2002); otherwise, how 
would a person be able to distinguish a heart rate raised by fear from a heart rate raised by 
running? If persons are unable to make such distinctions, as is suggested in persons with 
medically unexplained symptoms, they may be vulnerable to incorrectly attribute physical 
sensations to a physical disease and thus seek medical care for symptoms for which no 
physical disease can be found (Kooiman et al., 2004). 

The phenomenon of having problems in the conscious experience of emotions was 
first described by Sifneos, who called it ‘alexithymia’ (Sifneos, 1973). Core components of 
alexithymia are difficulties with a) identifying emotions; b) verbally expressing emotions; 
and c) differentiating emotions from physiological sensations (Lumley, Gustavson, 
Partridge, & Labouvie-Vief, 2005). In later literature, the related concept of emotional 
awareness appeared, which includes the core components of alexithymia as well as 
attending to, identifying, and correctly labeling emotions in others (Lumley et al., 2005). 
Alexithymia and a low level of emotional awareness have been linked to numerous 
somatoform and psychiatric disorders, including FAP (e.g., Porcelli et al., 2004). However, 
only one study investigated emotional awareness in children with FAP, and although this 
study found some evidence that children with FAP have more difficulty identifying and 
verbally sharing their emotions, their sample was small and limited to late childhood/
early adolescence (Jellesma et al., 2006). Therefore, the first aim of the current study was to 
investigate the emotional awareness of children with FAP in a larger and broader sample. 

Another important issue that remains unclear, is through what processes alexithymia/
low emotion awareness is related to physical complaints like FAP. Next to the direct 
pathway mentioned above, mediational pathways have been suggested making use 
of behavioral, physiological, cognitive and social concepts, although most of these are 
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poorly tested (Lumley et al., 1996). Rieffe and colleagues (Rieffe et al., 2007) investigated 
emotional awareness in children, and suggested that the cognitive/behavioral concept 
of coping might constitute such a pathway, which is in accordance with the hypothesis 
that not being able to experience an emotion also hampers coping with it (Lambie & 
Marcel, 2002). Specifically, Rieffe and colleagues hypothesized that “a precise and elaborate 

awareness […] enhances the likelihood of finding a more adaptive approach to the situation” 
(2007, pp. 96). Thus, poor emotion awareness might result in using maladaptive coping 
strategies, which in turn may lead to experiencing more somatic complaints like FAP. 

Although this theory is plausible, empirical support is scarce. The second part of the 
hypothesis relating general coping strategies to somatic complaints has been investigated 
in only one single study for pediatric FAP. This study showed that children with FAP less 
often used accommodative coping strategies – a group of strategies that is usually found 
adaptive (Walker et al., 2007). The first part of Rieffe’s hypothesis, the relationship between 
emotional awareness and coping, has also received little attention in the literature. The few 
studies from other populations (e.g., young adult psychiatric patients, healthy adults, adult 
patients with myofascial pain) that did focus on this relationship found positive correlations 
between alexithymia/low emotion awareness and maladaptive coping strategies, and 
negative relations with adaptive coping strategies (Berrocal, Pennato, & Bernini, 2009; 
Lumley, Smith, & Longo, 2002; Nyklicek, Poot, & Van Opstal, 2010; Parker, Taylor, & Bagby, 
1998). The fact that so few studies have focused on the relationship between emotion 
awareness and coping might best be attributed to the origins of these concepts, as 
alexithymia/emotional awareness stems from psychodynamic thinking and coping stems 
from stress-coping theory, which explicitly distances itself from traditional psycho-analytic 
theories (Lazarus & Folkman, 1984) and leans more toward cognitive-behavioral thinking. 
These differential backgrounds also form a problem: as both concepts concern some 
form of dealing with emotions, their definitions sometimes highly overlap. For example, 
alexithymia is most commonly viewed as a personality trait or – when an individual shows 
many alexithymic characteristics – a disorder, but alexithymia is sometimes also viewed as 
a coping strategy; in an effort to block out unwanted negative emotions, people might 
subconsciously block all emotional experiencing (Parker et al., 1998). 

Whether or not emotional awareness/alexithymia and coping both belong to the 
same process, it seems likely that they are related to each other, although their exact 
interrelationship is not clear. To avoid artificially elevated correlations in investigating 
this relationship, it is essential to use definitions of emotion awareness and coping with 
minimal overlap. Therefore, the present study used the ‘personality trait’ definition of 
emotion awareness, and the definition of coping as a conscious, volitional process. 

In summary, the aim of the present study was to answer the following research 
questions: (1) Do children with FAP have less emotion awareness than a control group 
of schoolchildren without AP, or a control group of schoolchildren with some AP? (2) Do 
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children with FAP cope differently with everyday problems than these two control groups? 
(3) Does the way children cope with everyday problems mediate the relationship between 
emotion awareness and AP? We made a distinction between schoolchildren without 
AP and schoolchildren with some AP as previous research suggests that schoolchildren 
with and without somatic complaints differ significantly in their emotional functioning 
(Jellesma et al., 2006). As girls have been found to report abdominal pain more often (Di 
Lorenzo et al., 2005), gender was controlled in the analyses. Moreover, age is significantly 
related to abdominal pain (younger children reporting more pain; Di Lorenzo et al., 2005), 
as well as to emotion awareness and coping (e.g., Compas, Connor-Smith, Saltzman, 
Harding Thomson, & Wadsworth, 2001; Saarni & Harris, 1989). Therefore, age was used as 
another control variable in the analyses. We expected to find that children with FAP would 
have less emotion awareness, and use maladaptive coping strategies more often. Also, we 
hypothesized that coping would mediate the effect of emotion awareness on AP. Thus, we 
expected that if children reported less emotion awareness, this would be related to using 
less adaptive coping strategies, and that this in turn would be related to more AP.

Method

Sample and procedure
The design of this study was cross-sectional. Data were gathered through self-report 
questionnaires that were filled out by Dutch children aged 7-18 years. 

Children with FAP
The clinical group was recruited between April 2007 and April 2010 from the general 
pediatric and pediatric gastroenterology outpatient clinics at a university hospital in the 
Netherlands. Children participated in a randomized controlled trial (RCT) investigating 
the efficacy of Cognitive Behavior Therapy for children with FAP. Ethical approval for this 
RCT was obtained from the Medical Ethical Committee of the university hospital. The 
data presented here are derived from the questionnaires they filled out before entering 
treatment. Children were eligible if they were between 7 and 18 years of age and fulfilled 
the following criteria, in accordance with the Rome III criteria (Rasquin et al., 2006): AP 
was the main complaint, AP lasted at least 8 weeks in past 12 months and was present in 
past 2 weeks, no red flags or alarm signals present (e.g., involuntary weight loss, vomiting, 
significant diarrhea, blood in stool), no abnormalities in general and abdominal physical 
examination, no abnormalities in blood, stool, urine or on ultrasound, no physical disease 
that could explain the symptoms (e.g. Crohn’s disease), no major surgery that could explain 
the symptoms. Of the 197 children screened for eligibility, 114 (57.9%) were eligible to 
participate in the RCT and agreed to fill out our questionnaires. All fulfilled the diagnostic 
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criteria of one of the subtypes of FAP as described by the Rome III committee (Rasquin et 
al., 2006). 

  Control groups
Both control groups were recruited in April - October 2008 through primary and secondary 
schools throughout the Dutch provinces Noord-Holland, Zuid-Holland and Utrecht. About 
two-thirds of the data were gathered by psychology students from Leiden University 
as part of their bachelor’s degree thesis. The Psychological Ethics Committee of Leiden 
University obliged the students to gather active consent from parents. No such obligation 
existed for the other data collected by the first author, who only gave account to the 
medical ethical committee of the university hospital. Consequently, part of the data were 
gathered making use of active parental consent, and part was gathered using passive 
consent. Children recruited through active or passive consent did not score differently on 
any of the variables of interest, except for differentiating emotions (F(1,611) = 10.642; p 
=.001), with higher scores for children for which active consent was obtained. As this was 
the only variable for which a difference was found, and this difference was small in size (ω2 
= .014), we can safely assume that the differential procedure did not cause any problems. 
As an incentive, primary schools were offered a gift token of 15 euros for each participating 
class. Thirteen of the eighteen schools contacted agreed to participate (72.2%). Of the 
2,396 children invited to participate, 665 children filled out the questionnaires (27.8%).

The questionnaires were part of a larger study in which more instruments were used. 
As it took the children in primary school (aged 7-12; N=253) 1.5 to 2 hours to fill out the 
questionnaires, they were tested in two sessions, with no more than one week between 
the sessions. The children in secondary/high school (aged 12-18; N=467) mostly managed 
to fill out the questionnaires during 1 to 1.5 class hours. The questionnaires were filled out 
in the classroom, electronically or by paper and pencil. A psychology student was present 
at all times to motivate the children and answer any questions. 

Depending on their score on the Abdominal Pain Index (API; see instruments), the 
children were assigned to either the control group without AP (no AP in the past two 
weeks) or the control group with some AP (AP in the past two weeks, irrespective of the 
amount). This latter control group thus consisted of non-selected schoolchildren who 
reported any amount of AP of diverse etiology over a two week period. Two hundred and 
fifty-five (38.3%) children reported on the API questionnaire not to have experienced AP 
in the past two weeks, and were thus assigned to the healthy control group. A total of 
407 children (61.2%) reported at least some AP in the past two weeks. On average, these 
children reported two to three days of pain in the past two weeks, which lasted about one 
hour. The usual intensity of their pain was 3.89 on a scale of 0-10.
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Instruments

Abdominal pain
Abdominal pain was measured by the Abdominal Pain Index (API; Walker et al., 1997). The 
API consists of five questions, and assesses the frequency, duration and intensity of the AP 
the child experienced in the past two weeks. The first two questions make use of a 6-point 
scale, the third of a 9-point scale and the last two questions of an 11-point scale. A total 
score for the API was computed by recoding each item to reflect a scale ranging from 0 
to 10, yielding a total score ranging from 0-50 (Van der Veek, Derkx, De Haan, Benninga, 
& Boer, 2010). The API has been shown to be a reliable instrument in previous studies 
(Walker et al., 1997). Cronbach’s alpha for the API in the present study was .93.

Emotion awareness
Emotion awareness was measured by the self-report Emotion Awareness Questionnaire, 
revised version (EAQ; Rieffe, Oosterveld, Miers, Terwogt, & Ly, 2008), which has specifically 
been designed for children and adolescents and was partly based on the Toronto 
Alexithymia Scale (TAS-20; Bagby, Parker, & Taylor, 1994). The EAQ measures six aspects of 
emotion awareness: (1) Differentiating Emotions (e.g.,“Sometimes, I feel upset and I have 
no idea why”), (2) Verbal Sharing of Emotions (e.g., “I find it difficult to explain to a friend 
how I feel”), (3) Not Hiding Emotions (e.g., “When I am upset, I try not to show it”), (4) 
Bodily Awareness of Emotions (e.g., “When I am scared or nervous, I feel something in 
my tummy”), (5) Attending to Others’ Emotions (e.g., “It is important to know how my 
friends are feeling”), and (6) Analyses of Emotions (e.g., “When I am angry or upset, I try to 
understand why”). Respondents are asked to rate the degree to which each item is true 
about them on a three-point scale. A higher score on each subscale reflects a higher ability 
at the measured concept; e.g., higher scores on the bodily awareness scale means that 
children are more aware of the bodily sensations accompanying emotions. All scales have 
been shown to have acceptable psychometric properties (Rieffe et al., 2008). Cronbach’s 
alphas of the present study ranged from .71 to .77.

Coping
Coping strategies were measured by a Dutch translation of the Children’s Coping Strategies 
Checklist - Revision 1 (CCSC-R1; Ayers & Sandler, 2000; De Boo & Wicherts, 2009). The 
CCSC-R1 consists of 54 items, all starting with the phrase “If I have a problem…”. The 54 
items can be divided in five higher-order scales that measure problem focused coping (e.g., 
“I do something to make things better”), positive cognitive reframing (e.g., “I remind myself 
that I am better off than a lot of other kids”), distraction strategies (e.g., “I listen to music”), 
avoidance strategies (e.g., “I stay away from the problem”) , and support seeking strategies 
(e.g., “I tell people how I feel about the problem”). Answers are given on a four-point Likert 
scale, ranging from 1 (never) to 4 (always). The CCSC-R1 has been found to have sound 
psychometric properties. Cronbach’s alphas of the present study were .72 to .89.

22864 Veek, Shelley vd.indd   67 18-07-12   17:19



68 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

Statistical analyses
To answer the first two research questions, Multivariate Analyses of Variance (MANOVA) 
were performed using the Statistical Package for the Social Sciences (SPSS) version 16.0. 
Age and gender were entered as control variables. Effect sizes ω2  were calculated to 
interpret the size of significant effects, according to the following conventions: ω2 = .01: 
small effect; ω2 = .06: medium effect; ω2 = .15: large effect (Murphy & Myors, 2004). 

To investigate whether the level of abdominal pain as experienced by children was 
related to their emotional awareness and whether this relationship was mediated by 
coping, we tested the fit of two different mediation models on the entire sample of both 
clinical and control children, making use of the AMOS 6.0 program. For mediation to 
occur, it is a prerequisite that the mediator (coping) is related to the outcome (AP), and 
that the independent variable (emotion awareness) is related to the mediator (coping) 
(MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002). To be sure that no variables 
or relationships were tested in our mediation model that did not conform to these 
prerequisites, we first calculated correlations between all aspects of emotion awareness, 
all coping strategies, and AP. It is a common view that another prerequisite of mediation 
is that the independent and dependent variable show a significant correlation prior to 
performing the mediation analysis. However, MacKinnon and colleagues (MacKinnon et 
al., 2002) dispute this prerequisite. Therefore, we included all aspects of emotion awareness 
in our model, irrespective of whether they showed a correlation with AP beforehand. 

The first mediation model tested included both indirect and direct effects of emotion 
awareness on level of AP, providing a partial mediation model. In the second nested 
model, the direct paths from emotion awareness to level of AP were constrained to zero, 
providing a perfect mediation model. The fit of both models were assessed by (1) Chi-
square, which should be non-significant and small relative to the degrees of freedom; 
(2) the comparative fit index (CFI), with values of .95 or higher indicating good fit (Brown, 
2006); (3) the normed fit index (NFI), demonstrating good model fit from .90 or above 
(Bentler & Bonett, 1980); and (4) the root mean square error of approximation (RMSEA), 
indicating good model fit if this stays close to .06 or below (Brown, 2006). To test whether 
the partial or perfect mediation model fitted the data best, we calculated the change in 
Chi-square from the first to the second model and tested this for significance (Brown, 
2006). Finally, to directly test if the mediation effects of coping were significant, we used 
the distribution of the product approach developed by MacKinnon and colleagues 
(MacKinnon et al., 2002). In essence, MacKinnon and colleagues state that the mediation 
effect can be directly measured by multiplying the regression weight between the 
independent variable and the mediator (a), by the regression weight between the 
mediator and the dependent variable (b). Whether this product significantly differs from 
zero can be tested by computing a confidence interval around it. As the product is not 
normally distributed, MacKinnon and colleagues (MacKinnon, Fritz, Williams, & Lockwood, 
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2007) developed a program PRODCLIN that calculates asymmetric confidence intervals. 
We used this program to test whether the mediating effects of coping were significant.

   

Results

Participants
Distributions of gender, age and level of AP per group are shown in table 1. The three 
groups differed significantly in both gender (χ2 (2) = 86.33; p <.001), and age, F(2,773) = 
41.765;  p <.001, all Bonferroni corrected pairwise comparisons significant at p <.001. For 
level of AP, the range of the clinical group and the control group with some AP overlapped. 
However, 92.6% of the children in this control group scored below the mean of the clinical 
group and the three groups significantly differed in their mean level of AP, F(2,770) = 
840.471; p <.001, all Bonferroni corrected pairwise comparisons significant at p <.001. 

Table 1. Gender, age and level of abdominal pain (AP) across diagnostic groups showing mean (SD; range) or 
percentage

% Female Mean age (SD) Level of AP a

Schoolchildren without AP (N=255)
Total group 32.9% 14.36 (2.20) 0 (0; 0-0)
Age 8-12 25.5% 10.72 (1.26) 0 (0; 0-0)
Age 13-18 34.6% 15.18 (1.39) 0 (0; 0-0)

Schoolchildren with some AP (N=407) 
Total group 68.1% 13.00 (2.70) 17.88 (8.71; 1.25 – 43)
Age 7-12 66.0% 10.14 (1.37) 17.11 (8.71; 1.25 - 40.50)
Age 13-18 69.4% 14.83 (1.48) 18.38 (8.68; 2-43)

Referred children with FAP (N=114) 
Total group 68.4% 11.90 (2.76) 33.23 (10.52; 0-48)
Age 7-12 69.2% 9.78 (1.37) 31.12 (11.65; 0-48)
Age 13-17 67.3% 14.71 (1.11) 36.01 (8.15; 20.5-48)

a As measured by the Abdominal Pain Index.

Data inspection
Prior to the main analyses, the data were screened for outliers and errors. In 17 cases, 
children filled out all EAQ or CCSC-R1 items with the same answer. As it is unlikely that 
every question on these instruments yields the same answer, these data were deemed 
unreliable and were excluded from further analyses. Additionally, one case was excluded 
because of an extreme score on four out of the five coping strategies.  

Differences in emotion awareness between diagnostic subgroups
A MANOVA was performed on the six aspects of emotion awareness, with diagnostic group, 
gender and age (split into a dichotomous variable; 7-12=0; 13-18=1) as independent 
variables. Assumptions for performing a MANOVA were met, however, four univariate and 
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one multivariate outlier were identified on the emotion awareness aspects as calculated 
within each diagnostic subgroup. As MANOVA is sensitive to the influence of outliers 
(Tabachnick & Fidell, 2001), these cases were deleted from further analyses for emotion 
awareness. Significant main effects were found for diagnostic group (Wilk’s Lambda 
F(12,1408) = 3.99, p <.001), gender (Wilk’s Lambda F(6,704) = 13.11, p <.001), age (Wilk’s 
Lambda F(6,704) = 5.38, p <.001), and the interaction between gender and age (Wilk’s 
Lambda F(6,704) = 5.92, p <.001). The interaction effects between diagnostic group and 
gender, and diagnostic group and age were not significant (respectively: Wilk’s Lambda 
F(12,1408) = 1.45; p =.136; Wilk’s Lambda F(12,1408) = .48; p =.928). Corrected for the main 
and interaction effects of age and gender, univariate tests showed significant differences 
between the diagnostic groups on differentiating between emotions, F(2,709) = 5.93, p 

=.003, ω2=.013, verbal sharing of emotions, F(2,709) = 6.99, p =.001, ω2=.016, not hiding 
emotions, F(2,709) = 4.46, p =.012, ω2=.010, and bodily awareness of emotions, F(2,709) 
= 12.83, p <.001, ω2=.031. No significant differences were found for attending to others’ 
emotions and analyses of emotions. Following the conventions for the effect size omega 
squared, these effects are small for three aspects, and for bodily awareness of emotions, 
small to moderate (Murphy & Myors, 2004). The results of the post hoc analyses with 
Bonferroni correction for these four aspects of emotion awareness are depicted in table 2. 
Children with FAP scored significantly lower on differentiating emotions, verbal sharing of 
emotions and not hiding emotions than children without AP, and higher than this control 
group on bodily awareness. The only aspect of emotion awareness on which children with 
FAP differed from children with some AP, was verbal sharing of emotions. 

Differences in coping between diagnostic subgroups
Another MANOVA was performed on the five coping strategies, with diagnostic group, 
gender and age as the independent variables. Assumptions for performing a MANOVA 
were met, and five univariate and four multivariate outliers were identified and deleted 
from further analyses for coping. Significant multivariate main effects were found for 
diagnostic group (Wilk’s lambda F(10,1410) = 3.26, p <.001), gender (Wilk’s lambda F(5,705) 
= 3.34, p =.005), and age (Wilk’s lambda F(5,705) = 7.28, p <.001). Additionally, a significant 
interaction effect between gender and age (Wilk’s lambda F(5,705) = 3.29, p =.006), and a 
significant three-way interaction between diagnostic group, age and gender were found 
(Wilk’s lambda F(10,1410) = 2.05, p =.025). No interaction effects were found between 
diagnostic group and age (Wilk’s lambda F(10,1412) = .92, p =.515) or between diagnostic 
group and gender (Wilk’s lambda F(10,1410)=1.22, p =.273). Subsequent univariate 
analyses showed significant effects for diagnostic group on the following three coping 
strategies: problem focused coping, F(2,709) = 3.70, p =.025, ω2=.007; distraction, F(2,709) 
= 4.64, p =.010, ω2=.010; and avoidance, F(2,709) = 5.82, p =.003, ω2=.013. Following the 
conventions for the effect size omega squared, these effects are all small. The three-way 
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interaction was only significant for the positive cognitive reframing subscale, F(2,709) = 
4.645, p =.010, ω2=.010, with a small effect size. The results of the post hoc analyses with 
Bonferroni correction are depicted in table 2. For problem focused coping, none of the 
posthoc t-tests showed significant differences between the groups. For distraction, we 
found that children with some AP used distraction more often than children with FAP 
or children without AP, but these latter groups did not differ from one another. Finally, 
children without AP used avoidance less often then children with FAP or children with 
some AP, but children with FAP did not differ significantly from children with some AP in 
how often they used avoidance as a coping strategy.

Table 2. Means (SD) and p-values comparing groups on emotion awareness and coping 

Diagnostic group Significance of post hoc testsa

A: Control 
without AP

B: Control with 
some AP

C: FAP A-B A-C B-C

Emotion awareness
Differentiating 18.27 (2.30) 17.01 (2.57) 16.92 (3.14) <.001 <.001 NS
Verbal sharing 6.68 (1.48) 6.17 (1.75) 5.70 (1.83) .001 <.001 .029
Not hiding 10.64 (2.28) 10.16 (2.49) 9.63 (2.59) .058 .001 NS
Bodily awareness 9.07 (2.06) 10.40 (2.17) 10.42 (2.56) <.001 <.001 NS

Coping
Problem focused 2.18 (.54) 2.24 (.49) 2.27 (.50) NS NS NS
Distraction 1.84 (.43) 1.94 (.46) 1.76 (.39) .015 NS .001
Avoidance 1.91 (.44) 2.07 (.43) 2.10 (.45) <.001 <.001 NS

Note: a. post hoc pair wise comparisons with Bonferroni correction. 
Group A n= 236 for emotion awareness and 235 for coping 
Group B n= 375 for emotion awareness and 377 for coping
Group C n= 110 for emotion awareness and 109 for coping 

Mediation analysis
To answer our final research question, we investigated whether coping mediated the 
relationship between emotional awareness and AP in our entire sample. To sort out 
which coping strategies to use and which relations to test in the models, we calculated 
correlations between all aspects of emotion awareness, all coping strategies, and AP. As 
can be seen in table 3, only problem focused and avoidant coping showed a significant 
relation to AP; therefore, these were the only coping strategies used in our model. Also, as 
differentiating emotions and not hiding emotions showed no correlation with problem 
focused coping, these effects were not tested in the mediation model. Avoidance proved 
to be correlated with all aspects of emotion awareness and thus, all these relationships 
were included in the mediation model. For a graphic representation of the variables and 
relationships included in the mediation analysis, see figure 1.
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Subsequently, we used Structural Equation Modeling with maximum likelihood 
estimation to compare the fit of two path models, making use of the AMOS 6.0 program. 
The first model represented a path model in which two kinds of effects for emotion 
awareness on level of AP were investigated (also called a partial mediation model): a) 
the direct effects of emotion awareness on level of AP; and b) the indirect/mediation 
effects through coping (see figure 1). The second model included the same variables 
and relationships as the first model; however, in this model the direct effects of emotion 
awareness on level of AP were constrained to zero. Gender and age (continuous variable) 
were included in both models and were allowed to influence every variable within the 
models. The different aspects of emotion awareness were allowed to co vary, as they are 
all related to the same construct. For the same reason, the error terms of both coping 
strategies were also allowed to co vary. 

The first model reflecting partial mediation showed a good fit: χ2(3) = 5.923, p =.115; CFI 
= .998; NFI = .997; RMSEA = .037. The second nested model reflecting perfect mediation 
had worse fit parameters than the first model, χ2(9) = 33.528, p <.001; CFI = .985; NFI = .981; 
RMSEA = .062; and this deterioration was significant, ∆χ2(6) = 27.605, p <.001. Thus, a model 
with partial mediation fitted the data best. The results for the partial mediation model are 
depicted in figure 1. The numbers over the single headed arrows represent standardized 
regression weights, and can be interpreted in the same way as betas in regression analyses. 
As shown in this figure, the following variables were related to reporting more AP: being 
more aware of bodily sensations accompanying emotions, attending to others’ emotions 
more, analyzing emotions less, using problem focused coping more often, being female 
and being of younger age. The effect sizes for emotion awareness and coping were small, 
and small to moderate for gender and age.

 Finally, each mediation effect was directly tested for significance. As can be seen in 
table 4, only two out of the 10 investigated pathways were significant: the effect of both 
attending to others’ emotions and analysis of emotions was partially mediated by problem 
focused coping. If children more often attended to others’ emotions and analyzed their own 
emotions more, this was related to using problem focused coping more often, and using 
problem focused coping more often was, in its turn, related to reporting more AP. Note that 
analyzing emotions thus has contradictory direct and indirect effects on level of abdominal 
pain. None of the effects for emotion awareness were mediated by avoidant coping.  
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Figure 1. Path model testing whether coping mediates the relationship between emotion awareness and 
abdominal pain, corrected for the effects of gender and age; N=720. 
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Note: all aspects of emotion awareness, gender and age were allowed to co vary, but to increase interpretability 
of this figure, these paths were not drawn here. The numbers over the single headed arrows represent 
standardized regression weights, and the number next to the double headed arrow represents a correlation. The 
numbers printed in Italics indicate explained variances. 
*p<.05; **p<.01; ***p<.001
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Discussion

The results of our study show that, after correcting for the effects of age and gender, 
children with FAP were slightly less aware of their emotions than children without AP, 
and used avoidant coping – a maladaptive strategy – somewhat more often. The 
differences between these two groups were, however, small. Moreover, children with FAP 
mostly did not differ from the other comparison group used in this study – non-selected 
schoolchildren with some AP – in both their level of emotion awareness and use of coping 
strategies. It thus seems that children with FAP are not so different from the general 
population in their awareness of their own emotions or in what coping strategies they 
use in response to everyday problems. As for our final research question which considered 
through what exact processes emotion awareness is related to FAP, it seems that coping 
is not a likely candidate, as we only found a small mediation effect for one out of the five 
coping strategies. 

Evaluating the results for emotion awareness in more detail, we find that, although 
most differences between the children with FAP and healthy children were small, 
they were in the expected direction. However, this was not true for bodily awareness: 
children with FAP were more aware of a link between emotions and bodily sensations 
than children without AP, while the theory on alexithymia suggests that children with FAP 
are less aware of such a link. The mediation analysis confirmed this reverse relationship, 
as bodily awareness was found to be related to more AP. Thus, concerning this specific 
aspect of alexithymia/emotion awareness, the original theories are not proven here. 
Other researchers using the Emotion Awareness Questionnaire have found similar results 
(Jellesma et al., 2006; Rieffe et al., 2007, 2008) and posed two explanations for this finding. 
First, they suggest coping as an explanatory mechanism: as children with many somatic 
complaints are apparently better at linking bodily sensations to emotions, they might be 
focusing more on the bodily sensation-part of the emotion, which might prevent them 
from analyzing the situation that caused the emotion carefully. Consequently, these 
children might have more difficulty with choosing an appropriate coping strategy to deal 
with their emotions, which in turn may lead to more emotional and somatic complaints. 
However, this hypothesis was not supported in our mediation model. Second, Rieffe and 
colleagues (Rieffe et al., 2007) reason that children with many somatic complaints usually 
have more intense (negative) emotions as well, which are accompanied by more salient 
bodily signals. Therefore, children with many somatic complaints would be more likely to 
directly connect emotions and bodily sensations. Moreover, children acquire knowledge 
about emotions not only by self-observation, but also by learning from the environment. 
In the case of children with (F)AP, it is likely that parents or doctors will have asked children 
whether their AP meant that they were nervous, anxious, sad, etc., increasing the odds 
that children learn to make such connections (Meerum Terwogt & Olthof, 1989). This 
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implies that being aware of bodily sensations that accompany emotions is actually an 
epiphenomenon or even a consequence of experiencing many somatic complaints. 
However, this theory has yet to be tested. An intriguing question that emerges from 
Rieffe’s and our work is how important the construct of bodily awareness actually is for the 
entire alexithymia/emotional awareness concept. For the population of patients suffering 
from medically unexplained symptoms, lack of bodily awareness seems a key aspect of 
alexithymia theory. It would be most interesting to investigate if other samples, including 
adults, lack an awareness of bodily manifestations of emotions. To be able to do this, 
however, new instruments should be developed first, as neither of the two most often 
used questionnaires to measure alexithymia (the Toronto Alexithymia Scale – 20; Bagby 
et al., 1994; and the Bermond Vorst Alexithymia Questionnaire ;Vorst & Bermond, 2001) 
include a separate measure of bodily awareness of emotions. Also, it should be noted that 
the bodily awareness scale used in our study focused on questions like “When I am scared 

or nervous, I feel something in my tummy” (Rieffe et al., 2007), which does not mean that 
children will be equally apt to acknowledge items stating the reverse, like “When I have a 

stomach ache, I am nervous about something”. Obviously, more research on the relationship 
between bodily awareness of emotions and medically unexplained symptoms is needed.

Looking at the analyses for coping and our mediation analysis in more detail, we found 
that children with FAP reported to use avoidance – a usually maladaptive coping strategy 
– more often than healthy children, which was in line with our expectations. Problem-
focused coping was found to mediate the relationship between two aspects of emotion 
awareness and level of AP. As problem-focused coping is usually considered an adaptive 
strategy, we did not expect to find that it was related to reporting more AP. However, it 
should be noted that both the effect of problem-focused coping and the direct effects 
of emotion awareness on level of AP were very small. It is likely that these effects only 
reached significance because of our large sample size. In fact, figure 1 shows that level of 
AP is most strongly predicted by gender and age, whereas all of the variables of interest 
had small effects on level of AP, with standardized regression weights of .10 or under. 
Because of these small effects, it seems clear that both emotion awareness and general 
coping are unlikely to have a large influence on the etiology or course of pediatric FAP.

It should be noted, however, that especially in children the strength of these 
associations might be reduced because the correspondence between knowledge or 
awareness on the one hand and behavior on the other are not one to one. Previous studies 
found that children do not always know what kind of behavior they are displaying or its 
goal. Of course, this might also be true for adults and is one of the major disadvantages of 
using self-report measures. Still, it should be considered that these effects are even more 
prominent in children, as their understanding of emotions is still developing.  

The current study shows a number of limitations that need to be addressed. First, our 
study solely relied on self-report questionnaires, which especially for emotion awareness – 
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although most often applied in the literature – may be problematic. However, our results 
are in line with two studies using other, experimental designs to measure alexithymia in 
children (Jellesma, Rieffe, Terwogt, & Westenberg, 2009; Rieffe, Terwogt, & Bosch, 2004). 
Second, the response rate of our control groups was rather small. As shown in a previous 
study making use of this control group, however, the possible bias resulting from this was 
likely small as our control group scored similar as norm groups used in other studies on 
level of AP, other physical symptoms and anxiety/depression (Van der Veek et al., 2010). 
Third, the cause of the AP in the control group of children with some AP could not be 
verified, which might have led to a bias. Future studies comparing children with FAP to more 
specific groups of children with AP of known etiology are warranted. Also, for mediation 
to be properly established, the effects should succeed over time, which we were not able 
to investigate in our current cross-sectional study. Although the hypothesized directions 
of the effects investigated here are based on both theoretical and empirical work, future 
longitudinal studies are necessary. Fourth, the design of our study did not allow the 
investigation of developmental processes. Previous research has found that, although 
children experience all emotions by the end of the preschool period, their emotional 
understanding still increases with age until adolescence (e.g., Harter, 1986; Saarni & Harris, 
1989). Although the present study found no evidence for large age effects, future studies 
are necessary to investigate these processes more fully from a developmental point of view. 
Finally, the present study defined coping as a conscious, volitional process. However, it is 
acknowledged by many theorists that the broad spectrum of emotion regulation consists 
of more than a mere conscious regulation, and also involves involuntary, unconscious 
processes (Compas et al., 2001). Investigating these processes in children with FAP might 
shed more light on the emotional functioning of these children. 

Despite these limitations, our study is the first to investigate emotion awareness, 
coping and their interrelationship in a large sample of referred children with FAP and 
schoolchildren, thereby integrating some psychodynamic and cognitive-behavioral 
thinking. Overall, we conclude that the effects of emotion awareness and coping on 
FAP are small, which raises the question whether psychological treatments should focus 
on changing emotion awareness and coping with everyday problems in children with 
FAP. Judging from the results of the present study, this does not seem a very effective 
intervention strategy. 
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Abstract

Objectives: To investigate the contribution of children’s versus parental 
cognitions and behaviors to a) having pediatric functional abdominal pain 
(FAP) and b) the physical and psychological well-being of children with FAP.
Method: 117 children with FAP, 155 schoolchildren and one of their parents 
filled out questionnaires concerning cognitions about the child’s abdominal 
pain (AP), coping with AP, and the child’s level of AP, functional disability, 
anxiety, depression and quality of life.
Results: Both children’s cognitions and behaviors and parental cognitions 
showed significant relationships with having FAP or not, although parental 
cognitions had a larger influence. In contrast, children’s cognitions and 
behaviors were more strongly associated with children’s well-being than 
parent variables. 
Discussion: Psychological treatment of FAP may benefit more from changing 
parental cognitions than concrete displays of parental solicitous behavior. 
Promoting positive thoughts about control and stimulating adaptive 
coping behavior in children seems more beneficial than decreasing 
children’s catastrophic thoughts.
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Introduction

Many theories of psychological as well as physical dysfunctioning attribute important 
roles to mistaken cognitions and unhelpful coping behaviors, which is reflected in the 
vast popularity of cognitive behavior therapy (CBT). Founded in Pavlov’s, Skinner’s, and 
Eysenck’s learning theory and in Beck and Ellis’s cognitive theory, CBT has a solid and 
broad theoretical foundation (Rachman, 1997) and can be applied to most types of 
psychopathology. During the past few decades CBT is also increasingly used to treat 
children with chronic medically unexplained or ‘functional’ abdominal pain (FAP). FAP is a 
very common condition among children and adolescents, affecting about 10% of children 
in Western countries (Chitkara et al., 2005) and has a large impact on daily functioning 
(Youssef et al., 2006). Several CBT protocols have been developed to treat patients with 
FAP. The five protocols that have been tested for their effectiveness have in common that 
they all teach children to cope with their complaints, teach parents to react adaptively to 
their children’s complaints, and teach both of them to stop negative thinking (Duarte et al., 
2006; Humphreys & Gevirtz, 2000; Levy et al., 2010; Robins, Smith, Glutting, & Bishop, 2005; 
Sanders et al., 1989). All of the studies investigating the effectiveness of these protocols 
reported a significant benefit for children receiving the CBT intervention. 

However, it has never been investigated which of the factors CBT for children with 
FAP focuses on, show the largest relationship with abdominal pain (AP). Thus, it is unclear 
whether the way a child thinks about and copes with their AP, or the way parents think 
about and react to the AP of their child, is more strongly related to FAP. Also, it is unknown 
whether  cognitions or behaviors are most relevant in explaining variation in symptoms. 
If we would know which of these factors are most strongly associated with FAP, more 
focused and perhaps more (cost-)effective interventions could be developed. 
 The cognitions CBT for children with FAP focuses on, concern both negative beliefs 
about the AP such as “My AP means I have a serious illness”, and positive thoughts about 
coping abilities like “When I have AP, I can find ways to feel better”. However, only few 
studies investigated whether these cognitions are actually present in children with FAP or 
whether they relate to the complaints. There is some evidence suggesting an association 
between negative beliefs of children with FAP and limitations in family functioning (Lipani 
& Walker, 2006) and health care consultation (Levy, Langer, Walker, Feld, & Whitehead, 
2006). Specific catastrophizing thoughts were found to be related to disability, depression 
and anxiety (Langer et al., 2009). Positive thoughts received even less attention, but 
generally, feeling more confident about one’s abilities to cope with FAP seems beneficial 
(Anderson, Acra, Bruehl, & Walker, 2008; Walker et al., 2008). Only recently, studies started to 
focus on parental cognitions and found that parents are likely to worry about the impact 
of the complaints on their children and have a desire for diagnosis and care (Smart & 
Cottrell, 2005; Van Tilburg, Chitkara, Palsson, Levy, & Whitehead, 2009). How these parental 
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cognitions relate to the level of AP or other measures of functioning of children with FAP 
has, however, not yet been investigated. 

In addition to these cognitions, CBT for FAP tries to alter the way the child and 
their parents cope with and react to the AP. Results from observational research suggest 
that active coping by the child is related to less pain, whereas passive coping is related to 
more pain (Walker et al., 1997, 2008). For parental behavior, however, compelling evidence 
is lacking. In CBT, parents are stimulated to cease solicitous behavior like keeping the child 
home from school. Although this intuitively seems good practice, a recent structured 
review showed that solid evidence for the effects of solicitous behavior on FAP is lacking 
(Van der Veek et al., 2012). 
 In summary, the present study aimed to answer the following research question: what 
are the relative contributions of the way a child thinks about and copes with its complaints, 
and the way parents think about and react to the complaints of their child to a) having FAP 
or not, and b) the physical and emotional functioning of a child with FAP. Additionally, we 
investigated the relative contributions of cognitions and behaviors to these outcomes. As 
no studies before have directly compared these factors, we have no specific hypotheses 
beforehand as to which factors will prove to be most strongly related to FAP.

Method

Sample and Procedure
The design of the current study was cross-sectional. Data were gathered through self-
report questionnaires that were filled out by children aged 7-18. 

Children with FAP 

The clinical group was recruited between April 2007 and April 2010 from the general 
pediatric and pediatric gastroenterology outpatient clinics at a university hospital in the 
Netherlands. Children participated in a randomized controlled trial (RCT) investigating the 
efficacy of CBT versus medical care for children with FAP. Ethical approval for this RCT 
was obtained from the Medical Ethical Committee of the university hospital. The data 
presented here are derived from the questionnaires the children and (one of ) their parents 
filled out before entering treatment. Children were eligible if they were between 7 and 
18 years and fulfilled Rome III criteria for FAP (Rasquin et al., 2006). To be included, the AP 
had to be the child’s main complaint, should have lasted at least 8 weeks in the past 12 
months and be present in the past two weeks without the presence of red flags or alarm 
signals (e.g., involuntary weight loss, vomiting, blood in stool). Children were excluded if a) 
abnormalities were found in blood, stool, urine or on ultrasound; b) an explanatory physical 
disease was present; or c) they had had a major surgery that could explain the symptoms. 
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Of the 197 children screened for eligibility, 117 (59.4%) filled out our questionnaires (see 
figure 1). Consent was obtained from both parents and children. For 59.8% of the children, 
mothers filled out the questionnaires, for 4.3% fathers did, and for 33.3% both parents 
filled out the questionnaires together. For three children, no parental data were available.  

Control group 

The control group consisted of school children aged 7 to 18 and was recruited between 
April - October 2008 through primary and secondary schools throughout the Netherlands. 
Details on how the groups were recruited and on the procedure used to administer the 
questionnaires are described in an earlier publication of our group (Van der Veek et al., 
2010). 
 Before administering children the instruments measuring their functional disability, 
negative and control beliefs, coping behavior and parental solicitous behavior, children 
were asked whether they could remember ever having had AP. If they stated they never 
had AP, or that they did occasionally have AP but could not remember what it had been 
like to experience AP, they did not have to fill out these specific questionnaires. Similarly, 
parents were asked whether they could remember their child ever had AP, and did not 
have to fill out the questionnaire on parental negative and control beliefs if they could not. 

Figure 1 displays the selection of children for our control group. 274 children (41.2%) 
were excluded because their parents did not participate. The remaining 391 children did 
not differ from these children on any of the variables used for this study, except for age 
(mean age of included children: 13; mean age of excluded children: 14; t(663) = 4.60; p 
<.001). Another 236 children were excluded because they themselves or their parents 
could not remember what it was like (for their child) to experience AP. Compared to 
the other children with parent data, the remaining 155 children had higher levels of AP 
(t(289.87) = -5.57; p <.001). They also scored higher on functional disability (t(295.85) = 
-7.21; p <.001), depression (t(379) = -3.46; p =.001), anxiety (t(293.62) = -2.77; p =.007), 
and lower on quality of life (t(377) = 3.30; p =.001). Only the data of these 155 children 
were used in further analyses. For 80.6% of these children, mothers filled out the parent 
questionnaires, and for 19.4% fathers did. 
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Figure 1. Schematic flow of participants screened for this study
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Instruments
Cronbach’s alpha reliability scores of each instrument are presented in table 2.

Outcome measures
Abdominal pain. Children filled out the Abdominal Pain Index (API) to measure level 

of AP (Walker et al., 1997). The API consists of five questions, and taps on the frequency, 
duration and intensity of the AP the child experienced in the past two weeks. Two questions 
make use of a 6-point scale, one of a 9-point scale and another two of an 11-point scale. A 
total score for the API was computed by recoding each item to reflect a scale ranging from 
0 to 10, and summing all items (Van der Veek et al., 2010). The API has been shown to be 
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a reliable instrument, with a Cronbach’s alpha ranging from .80 to .93  (Walker et al., 1997). 
Functional disability. To measure limitations in activities due to AP, children filled out 

the Functional Disability Inventory (FDI; Claar & Walker, 2006; Walker & Greene, 1991b). 
The FDI consists of 15 items which are answered on a five point scale, ranging from (0) 
no trouble at all to (4) impossible. The scores on the items are summed to a total score, 
with higher scores indicating more disabilities. The FDI has been validated in children with 
recurrent AP with Cronbach’s alpha’s ranging from .86 to .91 (Claar & Walker, 2006). 

Anxious and depressive symptoms. Children filled out the Revised Anxiety and 
Depression Scale – short version (RCADS-25; Muris et al., 2002) to measure symptoms of 
anxiety and depression. The shortened version of the RCADS has been shown to be a valid 
and reliable instrument to measure symptoms of generalized anxiety disorder, separation 
anxiety disorder, social phobia, panic disorder, and major depressive disorder (Muris et 
al., 2002). Each of the five scales consists of five items that have to be scored on a 4-point 
scale, ranging from (0) never to (3) always. Cronbach’s alphas of the five scales ranged 
from .65 to .83 in previous research (Muris et al., 2002). For the present study, the four 
scales of the different anxiety disorders were summed to compute one score for anxious 
symptoms. A separate score was calculated for depressive symptoms.

Quality of Life. Children filled out the physical well-being subscale of the KIDSCREEN-27 
(The KIDSCREEN Group Europe, 2006) to assess physical quality of life. The KIDSCREEN-27 
was developed across different countries, and consists of 27 items, to be scored on a 
5-point scale. Several items are reverse-scored. Scores for each scale are calculated using 
Rasch analysis and then transformed into T-values. Higher scores reflect a better quality 
of life. The KIDSCREEN-27 has been shown to be a reliable and valid instrument, with a 
Cronbach’s alpha for the physical well-being subscale of .80 and good test-retest reliability 
(The KIDSCREEN Group Europe, 2006). 

Independent variables
Negative and control beliefs about abdominal pain. Children in both groups and their 

parents filled out the Pain Beliefs Questionnaire (PBQ) to measure both negative and control 
beliefs about the child’s AP (PBQ; Van Slyke, 2001; Walker et al., 2005). The PBQ is a 32-item 
questionnaire, with 20 items assessing beliefs about condition frequency, duration and 
seriousness, and episode specific intensity and duration. The other 12 items make up the 
problem focused and emotion focused coping potential scales (PFCP and EFCP), which 
measure whether children believe they can cope with their pain. Children can respond to 
each item of the PBQ on a 5-point Likert scale; higher scores reflect that the child has such 
thoughts more often. As no Dutch version was available, the PBQ was translated by our 
research group, and back-translated by a native speaker. Any discrepancies in the back-
translation were discussed with the head of the research group that developed the PBQ, 
dr. L.S. Walker. A confirmatory factor analysis in the control group showed that the 20 items 
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assessing thoughts about the condition could be construed under one higher order scale, 
but the five lower order scales could also be preserved (modelfit unweighted least squares 
model χ2(165) = 536.97; p <.001; GFI = .97; AGFI = .97). For the present study, it was decided 
to use the condition seriousness scale only, as this scale incorporates the type of thoughts 
explicitly addressed in cognitive therapy (e.g., “my stomach aches mean I have a serious 
illness”). The PFCP and EFCP scales were calculated by averaging the 6 items of each scale.

Pain coping strategies. To measure the way children coped with their AP, children in 
both the clinical and control group filled out the Pain Response Inventory (PRI; Walker et 
al., 1997). The PRI is a 60 item questionnaire measuring several types of coping strategies. 
Answers can be given on a 5-point Likert scale, with higher scores reflecting a greater 
usage of these coping strategies. The PRI was also translated into Dutch by the present 
research group, then back-translated by a native speaker, and any discrepancies were 
discussed with dr. L.S. Walker. The PRI consists of 3 higher order scales, measuring active 
coping (e.g., “try to do something to make it go away”), passive coping (e.g., “not even try 
to do anything about it because it will not help”) and accommodative coping (e.g., “try to 
learn to live with it”). A confirmatory factor analysis showed that the factor structure as 
described by Walker and colleagues fitted the data derived from our school children well 
(modelfit unweighted least squares model χ2(131) = 10,405.67; p <.001; GFI = .92; AGFI = 
.91). 

Parental solicitous behavior. Children filled out the Illness Behavior Encouragement 
Scale (IBES; Walker & Zeman, 1992) to measure parental solicitous behavior. The IBES 
consists of 12 items which are answered on a 5-point scale. Higher scores reflect more 
parental solicitous behavior. The IBES has been shown to be a reliable instrument, with 
Cronbach’s alphas of .75 to .85 (Walker & Zeman, 1992). 

Statistical Analyses
To answer the first research question, two logistic regression analyses were performed. As 
it has been found that younger children and girls report FAP more often (Di Lorenzo et al., 
2005), age and gender were entered as control variables. Moreover, as we wanted to know 
what the effects of cognitions and behaviors were on predicting FAP over and above the 
level of AP experienced by children, level of AP was entered as another control variable. 
In the first logistic regression analysis, child cognitions and behaviors were entered as a 
second block and parental cognitions and behaviors as a third block. In the second logistic 
regression analysis, this sequence was reversed, entering the parent variables in the second 
block and the child variables in the third. In doing so, it was possible to investigate both the 
full and partial effects of the child and parental factors. To investigate the relative importance 
of each child and parent variable, standardized odds ratios and standardized regression 
coefficients were computed. Standardized odds ratios were computed by standardizing the 
independent variables before they entered the analysis (Tabachnick & Fidell, 2001). Menard’s 
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method was used to calculate a fully standardized regression coefficient (Menard, 2004).
To answer the second research question, a series of multiple regression analyses was 

performed, two for each outcome measure. Age and gender were again entered as control 
variables, and child and parent variables were subsequently entered as separate blocks, 
according to the same strategy as applied to the logistic regression analyses.

Results

Preliminary Analyses

Missing values and data inspection 
Three healthy participants were excluded from further analyses because they filled 
out every item of the PRI and/or IBES with the same answer, which was a very unlikely 
answering pattern. For 21 children in the clinical group (17.9%), no parental PBQ data 
was available because this questionnaire was added to the instrument battery at a later 
time. The reason for the missings in these cases was thus observed, and as such it can be 
described as “missing at random” (MAR) (Rubin, 1976). For the other variables used in this 
study, the percent of missing values ranged between 0.6% and 3.9% for the control group, 
and between 2.6% and 10.3% for the clinical group. Inspection of the missing value patterns 
provided no reasons to assume that the reason for the missingness of these values was “not 
at random”. Therefore, we assumed all missing values to be MAR. It has been shown that 
in the case of MAR it is better to impute data than do a complete-case analysis (Schafer & 
Graham, 2002). Therefore, we imputed the PBQ and other missing data making use of the 
multiple imputations subroutine available in SPSS 18.0. All variables used in this study plus all 
subscales of the PBQ were used to impute the missing data five times. 

Physical illness of control group
Parents of children in the control group were asked whether their child had a physical 
illness (with the further specification that this should not just be a common cold or the 
flu) which affected their child at the moment. Six parents mentioned a physical illness 
that might be related to the AP (e.g., celiac disease, urinary tract infection). Performing 
the analyses with and without these cases showed that they did not influence the results. 
Therefore, we performed the analyses including these six cases.

Descriptive statistics and group differences 
Table 1 shows descriptive statistics of each group for every variable used in the analyses. 
As depicted in table 1, the clinical and control group differed largely in their level of AP 
(mean difference = 17.89; p <.001). This was also true for the other outcome measures, 
except for symptoms of anxiety. Children in the clinical group experienced more 
depressive symptoms and a lower quality of life than children in the control group. 
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Interestingly, the control group reported significantly more functional disability due to AP 
than the clinical group. As shown in table 1, most independent child and parent variables 
significantly differed between the clinical and control group, except for children’s passive 
and accommodative coping, and parental solicitous behavior. 

Table 1. Cronbach’s alpha and descriptive statistics of all variables used in the analyses.

Clinical group Control group p test 
difference 
clinical - 
control b

α a Original data 
mean (SD)

Imputed data 
mean (SD)

Original data 
mean (SD)

Imputed data 
mean (SD)

Age - 11.86 (2.83) NA 12.61 (2.43) NA .024
Gender (% female) - 69.2 NA 65.2 NA NS c

Abdominal pain .92 33.23 (10.52) 33.09 (10.51) 15.15 (11.34) NA < .001 d

Functional disability .92 11.27 (10.14) 11.36 (10.06) 16.41 (11.70) 16.39 (11.68) < .001 d

Depressive symptoms .68 3.82 (2.51) 3.87 (2.51) 2.84 (2.17) 2.89 (2.17) .001
Anxious symptoms .86 9.63 (8.09) 9.75 (8.07) 9.19 (7.15) 9.35 (7.20) NS d

Physical QoL .83 45.41 (10.80) 45.32 (10.89) 49.81 (10.69) 49.84 (10.72) .001
Child variables

Cond seriousness .56 1.40 (.71) 1.40 (.71) 0.96 (.71) NA < .001
PFCP .79 1.45 (.90) 1.45 (.89) 2.06 (.73) NA < .001
EFCP .69 2.39 (.81) 2.38 (.81) 2.74 (.75) 2.74 (.75) < .001
Active coping .86 2.78 (.60) 2.78 (.59) 3.06 (.55) 3.06 (.55) < .001
Passive coping .85 1.92 (.65) 1.93 (.64) 1.83 (.50) 1.83 (.50) NS
Accom coping .88 2.88 (.71) 2.88 (.71) 2.94 (.74) 2.94 (.73) NS

Parent variables  
Cond seriousness .56 1.40 (.74) 1.41 (.72) 0.98 (.69) 0.99 (.69) < .001
PFCP .81 1.47 (.83) 1.48 (.80) 2.25 (.73) 2.25 (.74) < .001
EFCP .69 2.63 (.82) 2.59 (.79) 2.93 (.69) 2.93 (.68) .001
Solicitous behavior .92 14.91 (7.50) 15.05 (7.60) 16.43 (7.83) 16.41 (7.84) NS

Note. Cond seriousness = condition seriousness. Accom coping = accommodative coping. NA = not applicable; 
mean and SD are the same as for original data as there was no missing data. NS = not significant. 
N for imputed data of clinical group was 117; N for imputed data of control group was 152.  
a Cronbach’s alpha was calculated with original data
b Standard test performed was t-test
c Tested with Chi-square test
d Due to skewed distributions, tested with Mann-Whitney U-test

Main Analyses

Logistic regression 
To investigate which variables predicted best whether children belonged to the clinical 
or control group, two logistic regression analyses were performed. Statistical assumptions 
of logistic regression like ratio of cases to variables and absence of multicollinearity were 
checked (Tabachnick & Fidell, 2001), and showed no problems. The control variables 
age, gender and level of AP formed a significantly reliable model (χ2(3) ranging between 
134.51 and 140.67 for the five imputed datasets, all p <.001). This step explained 53% of the 
variance according to Nagelkerke’s R2. Adding the child variables as a second step resulted 
in a significantly better model, with χ2(6) of this step ranging between 24.15 and 25.94, all 
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p <.001, and a total R2 of about 61%. The same holds true for adding the parent variables in 
the second step instead, with χ2(4) ranging between 25.36 and 30.92, all p <.001, and a total 
R2 of about 62%. However, when in a third step all variables were included, this resulted in 
the best model, with χ2(4) ranging between 20.96 and 24.39, all p <.001 when the parent 
variables were added to the child variables, and χ2(6) ranging between 17.29 and 21.97, 
all p <.01 when the child variables were added to the parent variables. R2 for this model 
was 66.9% and it correctly classified on average 82.9% of the clinical cases, and 87.1% of 
the control cases. As can be seen in table 2, level of AP was the strongest predictor of 
having FAP. Parental thoughts about the problem focused coping potential (PFCP) of their 
child was the next largest contributor, followed by, respectively, active coping behavior 
of the child, parental thoughts about the seriousness of the condition, and child age. For 
parental solicitous behavior, a trend was found. Experiencing more AP, younger age, using 
active coping less often, and having parents that think more negatively about condition 
seriousness and the PFCP of their children were all related to a higher risk of having FAP.

Table 2. Hierarchical logistic regression analyses, method enter.

95% Confidence interval  
for Odds Ratio

Standardized B Standardized Odds 
Ratio

Upper Lower

Control variables
Age -.497* .608 .401 .924
Gender a -.160 .852 .560 1.295
Level of abdominal pain 1.995*** 7.349 3.879 13.921

Child variables
Condition seriousness .363 1.437 .864 2.389
PFCP -.230 .795 .482 1.310
EFCP -.279 .756 .463 1.234
Active coping -.621** .538 .338 .855
Passive coping -.309 .734 .463 1.164
Accommodative coping -.123 .884 .564 1.387

Parent variables
Condition seriousness .554* 1.740 1.074 2.818
PFCP -.731** .481 .292 .792
EFCP -.002 .998 .615 1.619
Solicitous behavior -.439† .645 .409 1.016

Note. PFCP = problem focused coping potential. EFCP = emotion focused coping potential. 
N for clinical group was 117, N for control group was 152. a Variable coded as boy = 0, girl = 1. †p <.010;*p <.05; 
**p <.01; ***p < .001

Multiple regression analyses 
To investigate which child and parent variables most strongly contributed to the 
physiological and psychological well-being of children with FAP, a series of multiple 
regression analyses (MRAs) were performed on level of AP, functional disability, symptoms 
of anxiety and depression, and physical quality of life. Only the clinical group was used 
for these analyses. Assumptions of homoscedasticity, absence of multi-collinearity and 
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absence of outliers were checked (Tabachnick & Fidell, 2001). No multi-collinearity was 
present; however, scatter plots of the residuals showed heteroscedasticity for the MRAs 
with AP, functional disability and anxiety as outcome measures. Boxplots showed that these 
outcome measures had a skewed distribution. A reflected square root transformation for 
AP and a logarithmic transformation for functional disability and anxiety resolved both the 
skewed distributions and the heteroscedasticity. The MRAs for AP and functional disability 
also showed a multivariate outlier, which was deleted for the analyses. 
 In a first series of MRAs, gender and age were entered as control variables in the first 
block, child variables in the second block and parent variables in the third block. Following 
the same strategy as for the logistic regression analyses, the sequence of the second and third 
block was then reversed in a second series of MRAs. For AP, functional disability, depressive 
symptoms and anxious symptoms, the results of the MRAs were no different when entering 
the child variables or the parent variables first. For quality of life, however, there was a 
difference. If child variables were entered first, the block entering parent variables failed 
to reach significance. However, if parent variables were entered first, the reverse held true. 
Therefore, it was decided for quality of life to interpret the model entering both child and 
parent variables. This was also done for AP. For functional disability, depression and anxiety, 
however, the block entering parent variables failed to reach significance. Therefore, for these 
outcome measures, the model entering only control and child variables was interpreted.

Table 3. Hierarchical multiple regression analyses, method enter.

Abdominal 
pain c

Functional 
disability

Depressive 
symptoms

Anxious 
symptoms

Quality of life

β ∆R2 β ∆R2 β ∆R2 β ∆R2 β ∆R2

Step 1: Control variables .028 .152* .082* .131* .108*
Age -.040 .167* -.056 -.070 -.241*
Gender a -.046 .211* .188* .243* -.034

Step 2: Child variables .280* .172* .288* .169* .138*
Cond seriousness -.167 .058 -.005 -.117 -.185
PFCP .205* -.205* .000 .112 -.003
EFCP .123 .023 -.097 -.268* -.019
Active coping .048 .167† .163 .031 .032
Passive coping -.033 .119 .413* .301* -.191†
Accom coping -.312* -.261* .004 .031 .123

Step 3: Parent variables .085* .015 .030 .051 .050*
Cond seriousness -.143 - - - -.096
PFCP .252* - - - .229*
EFCP -.044 - - - -.037
Solicitous behavior .161† - - - .033

R2 total model b .394* .324* .370* .301* .296*

Note. Cond seriousness = condition seriousness. Accom coping = accommodative coping. 
N was 117 for all models.
a Variable coded as boy = 0, girl = 1
b If step 3 was not significant, R2 of total model only reflects R2 of step 1 and 2.
c As this variable was reflected for transformation purposes, higher scores on this variable now mean that the 
child experiences less abdominal pain.
†p <.10; *p <.05
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Table 3 shows the results of the final MRAs. To calculate mean R2 across the five imputed 
datasets, Harel’s method was used (Harel, 2009). It should be noted that as the measure for 
AP was reflected for transformation purposes, a higher score on the API in the MRA means that 

children experienced less abdominal pain. Thus, if children reported to think more positively 
about their PFCP, this was related to experiencing less AP, whereas using accommodative 
coping was related to more AP. Also, if parents thought more positively about the PFCP of 
their child, this was related to less pain. For functional disability, when children experienced 
less positive thoughts about their own PFCP and used accommodative coping less often, 
this was related to more disability. Depressive and anxious symptoms were related to 
female gender and using passive coping more often. In addition, if children had more 
confidence in their own emotion focused coping potential, this was related to less anxiety. 
For quality of life, the total block of child variables added a significant percentage of 
variance to the model, but no single predictor reached significance. There was a trend 
for passive coping being related to a lower sense of quality of life. If parents were more 
confident about the PFCP of their children, this was related to an increased quality of life.

Discussion

The present study sought to determine whether the way a child thinks about and copes 
with FAP, or the way parents think about and react to the complaints of their child more 
strongly relates to both a) having FAP or not, and b) the physical and emotional functioning 
of a child with FAP. Additionally, we investigated the contribution of cognitions versus 
behaviors to these outcomes. We will first discuss the relevance of parental versus child 
factors, and then focus on the relative importance of cognitions and behaviors.

Parent vs. Child
The present study shows that both parental and children’s cognitions and behaviors are 
related to FAP. However, whether either parental or children’s cognitions and behaviors 
have a stronger relationship with FAP depends on the question we focus on. If we want 
to determine which child has FAP or not, both child and parent variables were relevant, 
but parental cognitions had the largest influence. If we want to explain variance in how 
children with FAP are functioning physically and emotionally, children’s thoughts and 
behaviors seem most important. Assuming that both questions provide information on a 
similar topic, it seems curious that they lead to such different answers. An explanation for 
this discrepancy might be that the first question may actually tap into a different process. 
This question focuses on which child has FAP or not, or – put differently – which child was 

diagnosed with FAP. Of course, the odds of being diagnosed with FAP was best predicted 
by the level of AP a child experienced. However, after correcting for this level of AP, we 
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found that parental negative beliefs uniquely increased the odds of being diagnosed with 
FAP. Note that a diagnosis of FAP can only be made if a child and his/her parents visit a 
doctor for the complaints. It is not hard to imagine that negative parental thoughts may 
cause parents to visit a doctor sooner and thus the child will be diagnosed with FAP. In 
fact, although the children in the control group experienced less AP than children in the 
clinical group, some may have fulfilled the diagnostic criteria for FAP if they had visited a 
doctor, as 6% of the children in the control group scored above the mean level of AP of the 
clinical group. Thus, the first question may mostly tap into medical care seeking instead of 
having FAP per se. 

Cognitions vs. Behavior 
Another question this study focused on, concerned the relative contribution of cognitions 
versus behaviors to FAP. The present study shows that in general, both were relevant, 
but the specific type of cognition or behavior made a difference. For example, although 
children with FAP reported negative thoughts about their condition more often than the 
control group, these thoughts did not significantly contribute to the differentiation of 
these two groups and were unrelated to the physical or emotional functioning of children 
with FAP. In contrast, the other types of children’s thoughts – children’s positive beliefs in 
their own problem and emotion focused coping potential – were found to be related to 
less pain, less disability and less anxious symptoms, which was in accordance with other 
studies (Anderson et al., 2008; Walker et al., 2008). Children’s coping behavior, however, had 
an even more important role than children’s positive cognitions, as it contributed to both 
the differentiation between clinical and control children, and the physical and emotional 
functioning of children with FAP. It should be noted here that whereas the results for active 
and passive coping were in line with previous research, contradictory results were found 
for accommodative coping, which was related to both more AP and less disability. This 
finding might be explained by reversing the causal direction of the relationship between 
accommodative coping and AP; then, if children with FAP experience more AP, they may 
tend to use accommodative coping more often. Using this strategy more often, in it’s turn, 
may lead to less disability even though the pain might be worse. Of course, in the present 
study no conclusions on directionality can be drawn. Future research is needed to further 
explore the role of accommodative coping.  
 Concerning parental cognitions and behaviors, we found that parental cognitions have 
a stronger relationship with the complaints of the child than parental behavior. Solicitous 
behavior failed to reach significance in both analyses. It should be noted here that parents 
of children with FAP actually reported on average less solicitous behavior than parents of 
control children. Obviously, solicitous behavior was not very common in our sample, which 
might explain why it does not seem to have a large general influence on the functioning 
of every child in our sample. For cognitions, we did find an overall effect. As stated above, 
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if parents thought more negatively about the seriousness of the condition of their child, 
the odds of their child having FAP significantly increased. Also, if parents thought more 
positively about the problem-focused coping potential of their child, this was related to 
less AP, a better quality of life and decreased odds of being diagnosed with FAP. 

Additional Findings
It should also be noted that our study showed some curious unexpected results. First, we 
did not find a difference in anxious symptoms between the clinical and control group, 
whereas other studies in other countries usually find that anxiety disorders are very 
common in children with FAP (Campo et al., 2004). Second, we found that the control 
group reported more functional disability due to AP than the clinical group, whereas our 
clinical group showed comparable levels of disability as reported in other studies (Claar 
& Walker, 2006). A general explanation for these findings might be that some selection 
bias occurred when preselecting children that experienced at least some amount of AP 
for the control group of this study. However, the control group used in this study did 
differ in the expected direction from children with FAP on other outcome measures like 
depressive symptoms. Moreover, especially for anxiety the results remain surprising, as 
anxiety usually is the most prevalent co-morbid condition among children with FAP. Other 
studies investigating the prevalence of anxiety in children with FAP in the Netherlands 
making use of other instruments than self-report seem warranted. Also, the results for 
functional disability are – even when considering a selection bias – very counter-intuitive 
and might be best explained by the phenomenon of response shift. Response shift theory 
suggests that when faced with a threatening life event like illness, people readjust life 
goals, standards and values, providing an explanation for the fact that patients often still 
label their quality of life as similar to healthy people (Sprangers & Schwartz, 1999). Thus, 
children that experience AP only once in a while may find AP to be far more bothersome 
than children with FAP who have to live with it every day. 

Implications for Treatment
The present study shows that CBT protocols justly focus on teaching children to cope with 
their complaints, as both coping and control beliefs about coping potential were shown 
to be related to the physical and emotional functioning of the child. Whether it is useful 
to stop negative thinking patterns of the child, however, can be questioned. Therefore, a 
useful avenue for future research might be to investigate whether this element of CBT can 
be skipped without decreasing effectiveness. This study also shows that CBT protocols 
should continue to engage parents in the treatment of FAP. Although it is questionable 
whether parents have a large direct influence on the way children feel, it seems essential 
to discuss with parents how they think about the condition of their child to diminish 
negative thinking patterns. Also, it seems relevant to involve parents in the coping skills 
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training for children, as this might improve parental beliefs about whether their child can 
cope with the pain. As solicitous behavior of the parent seemed unrelated to FAP, it can 
be questioned whether treatments should focus on this type of parental behavior in all 
children.  

Limitations
This study has a number of limitations that need to be addressed. First, the control group 
we selected for this study experienced more AP and psychological complaints than the 
other children in the control group with parent data, and thus, as mentioned above, a 
selection bias might have occurred. The design of the study made this inevitable: as we 
reasoned it would be useless to ask children who never experienced AP how they thought 
about and coped with AP, we preselected children who experienced AP regularly enough 
to be able to remember a current episode. We feel this pre-selection does not invalidate the 
study because it was necessary. However, it should be considered that the control group 
we used was not representative for a general population of school children. A second 
limitation of our study is that all data were gathered by self-report, which may have caused 
some bias. Third, as the design of this study was cross-sectional, inferences about cause 
and effect cannot be made. Future longitudinal and experimental studies are warranted 
to sort out cause and effect. Finally, it should be noted that the parents included in our 
study were mostly mothers, and the distribution of mothers and fathers was somewhat 
different in both groups. As a recent study in schoolchildren showed differential effects in 
the reactions of mothers versus fathers to pain (Vervoort, Huguet, Verhoeven, & Goubert, 
2011), it might be interesting to investigate the specific influence of each parent. Also, we 
have solely focused on solicitous behavior in the present study, whereas other types of 
behavior might be more readily related to FAP.

Conclusion
We conclude that both parents and children may influence the AP a child experiences. 
Concerning the influence of parents, the way parents think about the AP of their child 
seems more important than concrete displays of solicitous behavior. For children, 
promoting positive thoughts about control over the AP and stimulating adaptive coping 
behavior might be more important than decreasing catastrophic thoughts. Future studies 
are encouraged to investigate which specific elements of CBT bring about what type of 
change in children and parents, to further our understanding on how best to treat children 
suffering from FAP.
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Abstract

Objectives: The present study aimed to investigate whether children with 
functional abdominal pain (FAP) show an attentional bias for information 
concerning the activity of their body. Additionally, in accordance with 
Pennebaker’s symptom perception hypothesis, we investigated whether 
being presented with information about bodily activity influenced 
perception of bodily sensations.
Method: Thirty children with FAP and thirty healthy children filled out 
questionnaires and performed a dot-probe detection task, in which 
children were shown sham pictures about their bodily activity.
Results: Results showed no attentional bias for gut-activity in either children 
with FAP or control children, although children with FAP were slower than 
healthy children on all supraliminal trials in which gut-activity was displayed. 
Children with FAP and healthy children showed an attentional bias away 
from supraliminal pictures about heart-activity. Thirty to forty percent of 
children with FAP experienced an increase in abdominal pain due to the 
experiment, which holds implications for interventions. 
Discussion: We conclude that children with FAP did not show an attentional 
bias for information about gut-activity, whereas similarly to healthy children 
they directed their attention away from information about heart-activity. 
Overall, children with FAP only differed from healthy children concerning 
their responses to gut-activity, not concerning their responses to other 
bodily activity.  
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Introduction

Functional abdominal pain (FAP) is very common in childhood, and usually affects daily life 
significantly (Chitkara et al., 2005; Youssef et al., 2006). Although the exact etiology of FAP 
remains elusive, some studies suggest that an attentional bias for pain may maintain or 
prolong the complaints (Eccleston & Crombez, 1999; Pincus & Morley, 2001; Whitehead & 
Palsson, 1998). Thus far, only two studies have investigated attention processes in children 
with FAP (Beck et al., 2011; Boyer et al., 2006). Both studies used the well-known dot-probe 
paradigm to investigate children’s attention allocation to pain-words (Beck et al., 2011; Boyer 
et al., 2006). The results were contradictory, as 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). Other studies into attention biases 
for pain making use of pain-words have also yielded mixed results (Asmundson, Wright, & 
Hadjistavropoulos, 2005; Pincus & Morley, 2001; Roelofs, Peters, Fassaert, & Vlaeyen, 2005; 
Roelofs, Peters, & Vlaeyen, 2002; Roelofs, Peters, Zeegers, & Vlaeyen, 2002). 
 An explanation for these mixed results might be that studies are using the wrong type of 
stimuli to measure attentional biases relevant for chronic pain. Attentional biases for pain-
words may be caused merely by the negative valence or familiarity of the words (Richter, 
Ech, Straube, Miltner, & Weiss, 2010; Roelofs et al., 2002; Schoth & Liossi, 2010). Moreover, 
as it is normal and adaptive for pain to draw attention, an attentional bias for other stimuli 
that might get associated with pain over time – e.g., harmless bodily sensations – might 
be a stronger risk factor for (the continuation of ) chronic pain (Eccleston & Crombez, 1999; 
Lautenbacher, 2010). This idea was also suggested by the symptom perception hypothesis, 
a theory stemming from the broader literature on medically unexplained symptoms. 
According to this theory, patients with medically unexplained symptoms are a) more 
attentive to bodily sensations, scanning their body for signs of threatening activity, and b) 
more likely to interpret benign, non-noxious bodily sensations as painful or pathological 
(Pennebaker, 1982; Watson & Pennebaker, 1989). Thus, patients with chronic functional 
pain might have an attention bias for bodily activity, which may maintain their complaints. 

In the present study we investigated whether children with FAP show an attentional 
bias for information concerning the activity of their body. To do this, a dot-probe paradigm 
was used similar to the one used by Jellesma, Faddegon and Van der Veek (2011). As bodily 
activity cannot be measured in a low-cost, non-invasive way, these researchers used sham 

pictures of what children believed to display their current heart rate as stimuli in their dot-
probe task. Similarly, in the present study, we used sham pictures about the activity of 
the children’s gut, their heart and the circulation in one of their legs. We included pictures 
about the heart because the attentional bias might not be specific to a certain body part 
but may include all threatening bodily information (Pennebaker, 1982). Additionally, we 
investigated whether the attentional bias could actually be attributed to threatening bodily 
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information, by including non-threatening control stimuli about blood-flow in one of the 
legs. To investigate both automatic and controlled attention allocation, we presented all 
stimuli at preconscious as well as conscious presentation rates (Vasey & MacLeod, 2001; 
Wolters et al., 2011). As anxiety and depression, other somatic symptoms like headache, and 
self-reported vigilance for pain have been shown to correlate significantly with attention 
biases for pain-words (Beck et al., 2011; Boyer et al., 2006), we investigated the effects of 
these variables as well. Finally, as focusing attention on bodily activity might increase the 
perception of bodily sensations (Nouwen, Cloutier, Kappas, Warbrick, & Sheffield, 2006; 
Pennebaker, 1982; Watson & Pennebaker, 1989), we investigated the influence of the dot-
probe task on perceived bodily sensations.   

In accordance with the literature described above, we hypothesized that children with 
FAP would show a conscious and preconscious attentional bias for information about 
the activity of their gut, and, to a lesser extent, for information about their heart rate. We 
expected that symptoms of anxiety and depression, other somatic symptoms, and self-
reported pain vigilance would show significant relationships with these attentional biases. 
Finally, we expected children with FAP but not healthy children to report increased bodily 
sensations following the task.

Materials and Methods

Sample

Children with FAP
The clinical group (N=30; 19 girls, 11 boys) was consecutively recruited between January 
2010 and June 2011 from a) the general pediatric and pediatric gastroenterology outpatient 
clinics at a university hospital in the Netherlands, and b) from an outpatient clinic of an 
academic center for child and adolescent psychiatry, specialized in the psychological 
treatment of children with FAP. Children ranged in age from 8 to 17 years, with a mean of 
13.1 years and a standard deviation of 2.73. The first 17 included children also participated 
in a randomized controlled trial investigating the efficacy of cognitive behavior therapy 
versus medical care for children with FAP. Children were eligible if they were between 
8 and 18 years of age and fulfilled the following criteria, in accordance with the Rome 
III criteria (Rasquin et al., 2006): abdominal pain is main complaint, pain lasted at least 8 
weeks in past 12 months, no red flags or alarm signals present (e.g., involuntary weight 
loss, vomiting, significant diarrhea, blood in stool), no physical disease that can explain 
the symptoms (e.g. Crohn’s disease), no major surgery that can explain the symptoms, 
no psychosis or autism spectrum disorders. All children approached to participate in the 
current study, agreed.
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Control group 
Control children were recruited between May 2010 and June 2011 from a database of 
children that participated in a previous study of our research group (Van der Veek et al., 
2010), and who’s parents had indicated to be interested in participating in future studies. 
Children that matched the age and gender of the clinical children were screened for 
inclusion by telephone. If children had experienced abdominal pain regularly (more than 
four times per year) in the past two years or had any other substantial current physical or 
psychological problems, they were excluded. If no match could be found in the database 
mentioned above, which was the case for 6 children, colleagues and acquaintances were 
asked whether their children were willing to participate. Of the 42 children approached, 30 
(71.4%) agreed to participate. Nineteen girls and 11 boys were included (age ranged from 
8 to 16 years, mean age=13.2, SD=2.58).

Procedure
The design of this study was experimental. Ethical approval was obtained from the Medical 
Ethical Committee of the university hospital where children were recruited. Children were 
asked to participate by one of the researchers. Children with FAP were given the choice to 
either be tested at home or at the outpatient clinic for child and adolescent psychiatry that 
participated in this study. Control children were tested at home. When children were tested 
at home, the experimenter made sure that children could perform the task quietly without 
distraction. If parents agreed, children received a gift token of €10 for their participation.

Both children and their parents received written information concerning the goals 
and the procedure of the experiment beforehand, and were required to give written 
consent prior to the start of the experiment. As for the experiment it was necessary that 
children believed that the pictures actually displayed a snapshot of the current activity of 
their body, while in fact, this was not the case, we couldn’t disclose the full purpose and 
procedure of the experiment before it started. Directly after the experiment, parents and 
children were debriefed about the full facts of the study.
 At the start of the experiment, children filled out the questionnaires concerning 
abdominal pain, symptoms of anxiety and depression, physical symptoms and self-
reported vigilance to pain. Children were also asked to rate how much abdominal pain 
they experienced just before the dot-probe task started. Then, they performed the dot-
probe task, followed by a validation check for subliminal presentation. Next, children 
were asked to rate their level of abdominal pain at that moment, and to fill out the 
questionnaires concerning the influence of the task on bodily activity/sensations. When 
all questionnaires were completed, children and their parents were debriefed about the 
full facts of the study. 
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Measures

Dot-probe detection task 
Children’s attentional orienting to bodily activity was measured using a dot-probe detection 
task. During a dot-probe detection task, two stimuli are presented to participants on 
either side of a computer screen, one threatening and one neutral. When these stimuli 
disappear, a dot appears in either the location of the threatening or the neutral stimulus, and 
participants are instructed to indicate as fast as they can at what location the dot appeared, 
by pressing the right key on the keyboard (MacLeod, Mathews, & Tata, 1986).  If patients 
have an attentional bias for the threatening stimulus, they will be faster on trials in which 
the dot replaces the threatening stimulus (congruent trials) than on trials in which the dot 
replaces the neutral one (incongruent trials), because their focus will be on the location of 
the threatening stimulus and thus they will be able to detect the dot more quickly.

Programming and presentation time. The dot-probe detection task was programmed 
making use of E-prime 2.0 and was presented to the children on a Dell Inspiron 9300 laptop 
with a 17-inch screen. All pictures and other stimuli were presented on a white background. 
Following Beck et al. (2011) and Boyer et al. (2006),  a black addition mark (+) was presented 
at the start of each trial for 1000 ms. Pictures were then displayed on the left and right hand 
side of the screen, separated by 4.6 centimeters (1.8 inch). The center of the pictures were 
18.35 centimeters (7.2 inch) apart, displayed at ¼ and ¾ of the width of the screen. Following 
the pictures, the dot-probe – a black period (.) –  appeared at one of the picture locations. 

In accordance with Beck et al. (2011) and Boyer et al. (2006), the pictures were displayed 
for 1250 ms to measure conscious or supraliminal attentional biases. Also in accordance 
with these studies, we aimed to measure preconscious or subliminal attention biases by 
displaying pictures for 20 ms. However, because of the refresh rate of the laptop on which 
the task was programmed, it was only possible to display pictures for 17 ms. Therefore, 
subliminal pictures were presented for 17 ms, followed by a mask for 1233 ms. 

Stimuli. The stimuli used in this task were pictures (size: width 13.75 cm (5.4 inch) x 
height 9.4 cm (3.7 inch)) of what was to be believed to depict the current activity of the 
children’s gut, their current heart rate, the current circulation in one of their legs, and the 
current activity of the laptop on which they performed the task. To depict each type of 
activity, four pictures were used which either schematically displayed the silhouette of a 
person and the relevant body part, or a laptop (see figure 1). The pictures were deemed 
suitable for children aged 8-18 years by a team of experienced child therapists (2nd, 
3rd and 7th author) and pediatric gastroenterologists (3rd and 4th author). The level of 
activity was indicated by a meter resembling a speedometer of a car. This meter was 
allowed to randomly vary between 11 different positions. We chose this many positions 
to increase the credibility of the experiment. The extremes of the meters on the left and 
on the right hand side of the picture were marked red, indicating a ‘danger zone’. This red 
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color gradually changed to orange, yellow and green, green indicating a ‘safe zone’. The 
11 different positions were all in the green zone, both for ethical considerations (we did 
not want to scare the children) and practical reasons; this way, it was more likely that the 
different positions of the meters would not elicit different attentional reactions and could 
thus be pooled for analyses. The mask for the subliminal trials was constructed by pasting 
all of the four pictures on top of each other and adding a blurry filter. 

To make sure children knew what each picture represented, we explained the pictures 
in great detail to the children, showing each of the four types of pictures to them and 
emphasizing that the laptop continuously updated the information about their bodily 
activity to make new pictures. Then, children were asked to indicate what each picture 
represented, to be sure they knew what kind of activity each picture displayed. All children 
found it very easy to rate what each picture represented and none of them made any errors. 

Trials. As this study included four types of pictures, it was not possible to present every 
combination of pictures to the children, as this would make the task too long. Therefore, 
we made the following selection of combinations:
- Gut  – laptop
- Heart  – laptop
- Gut  – leg
- Laptop – laptop
- Leg  –  leg
Both the laptop and leg pictures were considered to be neutral stimuli, the pictures 
about the gut and heart threatening. Thus, in the first three types of trials a threatening 
stimulus was combined with a neutral stimulus. Making use of these trials, we were able to 
investigate whether attentional biases were present. The laptop-laptop trials were included 
to establish the baseline RTs of children, and the RTs on these trials were compared to the 
RTs on the leg-leg trials to investigate whether ‘leg-activity’ was actually perceived as a 
neutral stimulus by the children. 
 The three types of neutral – threat trials were presented with the neutral picture on 
either the left or the right side of the screen. Thus, in total, 8 types of picture-combinations 
were available. The dot could replace either the left or the right picture, making a total 
of 16 possible trials. For the neutral – threat trials, trials in which the dot replaced the 
threatening stimulus were considered ‘congruent’; if the dot replaced the neutral stimulus, 
the trial was considered ‘incongruent’. Each trial was presented 10 times to the child, 5 times 
supraliminal and 5 times subliminal, making a total of 160 trials. These were presented to 
the children in two blocks of 80 trials. The order in which the trials were presented in 
each block was set randomly beforehand, and was the same for every child. Each type of 
picture was presented equally often in both blocks. Also, the number of supraliminal and 
subliminal trials were divided equally between blocks. The position of the meter differed 
randomly per picture, and this was allowed to be different for every child. 
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Figure 1. Stimuli used in the dot-probe detection task. Position of meter randomly varied between the 
extremes depicted in picture a and b. 

  

a. Stimulus depicting gut activity      b. Stimulus depicting heart rate

  

c. Stimulus depicting circulation in leg    d. Stimulus depicting activity of laptop

e. Mask used for subliminal presentations

Procedure for the dot-probe detection task. At the start of the task, the experimenter 
explained the children that for the computer task they were going to do, it was necessary 
to measure the activity of their gut (bowel movements), the activity of their heart (heart 
rate) and how fast the blood flowed through one of their legs. They were shown the ECG 
stickers that were going to be used to make these measurements, and how these were 
connected to the laptop through alligator clips, wires and a device that connected the 
wires through a USB portal to the laptop. Then, three stickers were put on the children’s 
abdomen, one was put on their chest and a final sticker was put on one of their calves. 
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After the ECG stickers were connected to the laptop, children were asked to sit in front of 
the laptop, approximately 60 cm from the screen. The experimenter made sure the screen 
of the laptop was in an optimal angle for each child. Then, they received instructions on 
how to perform the task; they were instructed to look at the fixation mark and respond as 
quickly as possible to the probe, making as few errors as possible. They were instructed 
to keep their index fingers on the ‘s’ and ‘k’ keys of the keyboard and to press the ‘s’ when 
the probe was on the left side of the screen, and the ‘k’ if the probe was on the right 
side. Subsequently, children were allowed to practice with 8 trials, to make sure they 
understood how the dot-probe task worked. After this training session, two blocks of 80 
trials were presented to the children. They were allowed to take a break after the first block. 
Finally, children were asked to perform the validation check for subliminal presentation 
(see below). This entire sequence took about 15 minutes. 

Validation check for subliminal presentation. To check whether the subliminal pictures 
were actually processed outside of conscious awareness, we asked children in three 
subliminal trials following the dot-probe task to indicate whether they saw what picture 
was displayed on the left and on the right hand side of the screen. They were allowed to 
choose either of the four possible pictures. 

Questionnaires
Abdominal pain. Level of abdominal pain was measured by the Abdominal Pain Index 

(API) (Walker et al., 1997). The API consists of five questions, and assesses the frequency, 
duration and intensity of the abdominal pain the child experienced in the past two weeks. 
The first two questions make use of a 6-point scale, the third of a 9-point scale and the last 
two questions of an 11-point scale. A total score for the API was computed by recoding 
each item so that it reflects a scale ranging from 0 to 10, and summing all items, yielding 
a total score ranging from 0-50 (Van der Veek et al., 2010). The API has been shown to be 
a reliable instrument in previous studies, with a Cronbach’s alpha ranging from .80 to .93 
(Walker et al., 1997). Cronbach’s alpha in the present study was .94. 
 Anxious and depressive symptoms. Children filled out the Revised Anxiety and 
Depression Scale – short version (RCADS-25; Muris et al., 2002) to measure symptoms of 
anxiety and depression. The shortened version of the RCADS has been shown to be a valid 
and reliable instrument to measure symptoms of generalized anxiety disorder, separation 
anxiety disorder, social phobia, panic disorder, and major depressive disorder (Muris et 
al., 2002). Each of the five scales consists of five items that have to be scored on a 4-point 
scale, ranging from (0) never to (3) always. Cronbach’s alphas of the five scales ranged 
from .65 to .83 in previous research (Muris et al., 2002). For the present study, the four 
scales of the different anxiety disorders were summed to compute one score for anxious 
symptoms. A separate score was calculated for depressive symptoms. Cronbach’s alpha in 
the present study was .93 for anxious and .77 for depressive symptoms. 

22864 Veek, Shelley vd.indd   105 18-07-12   17:19



106 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

Somatic complaints. The Dutch version of the Children’s Somatization Inventory 
(CSI; Garber et al., 1991; Ghys & Meesters, 1993; Meesters et al., 2003; Walker et al., 1991; 
Walker & Greene, 1989) was used to assess somatic complaints. The CSI contains 35 items 
that have to be rated on a 5-point scale, ranging from (0) not at all to (4) a whole lot, 
reflecting the extent to which the symptoms were experienced in the past two weeks. A 
total score can be computed by summing the scores across all items, with higher scores 
indicating a higher intensity of somatic complaints. A number of items on the CSI are 
items concerning abdominal pain, and these items were not used in the total score for this 
study. The following items were omitted: nausea/upset stomach; constipation; diarrhea; 
pain in stomach; vomiting; bloated stomach; food intolerance. The CSI has been shown 
to be a reliable and valid instrument for assessing somatization symptoms in children and 
adolescents (Meesters et al., 2003). 

Pain vigilance. To measure self-reported vigilance to pain, the Pain Vigilance and 
Awareness Questionnaire was used (PVAQ; Roelofs, Peters, McCracken, & Vlaeyen, 
2003; Roelofs, Peters, Muris, & Vlaeyen, 2002). The PVAQ consists of 16 items which can 
be answered on a 6-point Likert scale, ranging from (0) never to (5) always. It has been 
validated in a Dutch sample of adult healthy participants and fibromyalgia patients 
(Roelofs et al., 2003; Roelofs et al., 2002). For the present study, the items were adapted 
slightly to accommodate the reading level of the children participating in our study. Total 
scores were calculated by summing all items. Cronbach’s alpha in the present study was 
.88. 

Influence of the task on bodily activity/sensations. To investigate whether performing 
the dot-probe task influenced the perception of bodily symptoms, children were asked in 
a series of 14 questions designed for this study whether they perceived any changes in 
bodily activity or sensations due to the dot-probe task they performed. Children were asked 
to respond on a five point Likert scale ranging from “completely untrue” (1) to “completely 
true” (5) to the following questions: 1) Because of this computer task, my abdominal pain 
got worse; 2) When I saw the “abdominal meter”, I got more abdominal pain; 3) When the 
abdominal meter was low, I thought the abdominal pain would decrease; 4) When the 
abdominal meter was high, I got more abdominal pain; 5) When the abdominal meter 
was low, I got less abdominal pain. These 5 questions were repeated for the influence 
of pictures of the heart and the leg (for this last category, the last question was omitted 
as it was not applicable to sensations in the leg). Separate total scores were calculated 
for each type of picture; higher scores meant that children perceived more changes in 
bodily sensations due to the task. Cronbach’s alpha in the present study was .79 for the 
abdominal pain-scale, .82 for the heart-scale, and .64 for the leg-scale.

To investigate the influence of the task on level of abdominal pain, we used an 
additional measure; a difference score between how much pain children experienced 
before and directly after the experiment. Children were asked to rate their abdominal 

22864 Veek, Shelley vd.indd   106 18-07-12   17:19



6

Attentional bias to bodily activity | 107 

pain on these two occasions on the same 11-point scale as used by the last two items 
of the API, ranging from “no pain” (0) to “the most pain possible” (10). Positive scores on 
this measure meant that the abdominal pain increased; negative scores meant that the 
abdominal pain decreased. 

Statistical analyses
Prior to performing the main analyses, we checked whether the stimuli depicting activity 
of circulation in the legs could actually be perceived as a neutral stimulus, by comparing 
RTs on leg-leg trials with RTs on laptop-laptop trials. Also, we investigated whether the 
eleven different meter positions affected RTs. Next, to investigate whether children with 
FAP showed an attentional bias to information about the activity of their gut compared 
to healthy children, we first performed a 2 (congruency: congruent vs. incongruent) x 2 
(presentation time: supraliminal vs. subliminal) repeated measures ANOVA (RM-ANOVA) 
on the RTs of gut-laptop trials, with diagnostic group (FAP vs. healthy) and age group (8-12 
years vs 13-18 years) as between-subject factors. We corrected for age group as previous 
research from anxiety literature suggests that attentional biases might be different for 
younger and older children (Bar-Haim et al., 2007; Wolters et al., 2011). This analysis was 
repeated for the other threat-neutral trials. Second, we calculated attentional bias scores 
by subtracting RTs of the congruent trials (dot replacing threat-picture) from RTs of the 
incongruent trials (dot replacing neutral picture). A positive attentional bias score thus 
reflects that children direct their attention toward the threatening stimulus, whereas a 
negative attentional bias score reflects that children direct their attention away from the 
threatening stimulus. The bias scores were compared with zero to investigate whether any 
bias was present. Additionally, the scores and were compared between both diagnostic 
groups to establish whether groups differed in their attentional bias. 

It should be noted that although both analytical strategies described above seem to 
have the same endpoint, there is an important difference that justifies the use of both 
techniques. The advantage of using attentional bias scores is that these scores cancel out 
confounding factors influencing RTs like age: younger children usually are slower than 
older children, but they will be slower on both congruent and incongruent trials, and 
thus this overall age effect will be cancelled out in the bias scores. A disadvantage of this 
approach is that it might also cancel out overall effects that we are interested in, like the 
main effect of diagnostic group on RTs. It is conceivable that the experiment in general 
or some trials of the experiment might be more stressful for children with FAP than for 
healthy children, resulting in larger RTs overall for the clinical group (e.g., Jellesma et al., 
2011). Therefore, both strategies were used. 

To investigate whether attentional bias was related to symptoms of anxiety and 
depression, other somatic symptoms, and self-reported pain vigilance, we calculated 
correlations. Finally, to investigate whether the dot-probe task influenced children’s 
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perception of bodily sensations, we calculated what percentage of children felt changes 
in bodily sensations in each group and compared these percentages as well as the raw 
scores on the questionnaires between children with FAP and healthy control children.  

Results

Preliminary analyses

Response time preparation and outliers
In accordance with previous studies (Boyer et al., 2006; Wolters et al., 2011), outlying RTs 
smaller than 100 ms and larger than 4000 ms were deleted, as well as RTs that were at 
least 3 standard deviations from the individual mean. Additionally, RTs corresponding to 
erroneous responses (child pressed opposite key) were deleted. Next, before calculating 
mean RTs per condition, it was investigated whether the eleven different meter positions 
yielded differences in RTs. Scatter plots and correlations showed no relationships between 
meter position and RTs per trial type. Thus, mean RTs per condition were calculated, 
collapsing meter positions. The distributions of these mean RTs were skewed, which was 
resolved by a log-transformation. Attentional bias scores were calculated by subtracting 
RTs of congruent trials from RTs of incongruent trials, making use of untransformed RTs. 
Inspection of the distributions of the bias scores showed significant skewness and kurtosis 
for every bias score except for the bias score of supraliminal gut-laptop trials. Therefore, 
parametric tests were used for the supraliminal gut-laptop trials whereas for the other 
trials, non-parametric tests were used.

For two participants, the masking procedure in the subliminal trials was delayed due to 
computer failures, resulting in a longer exposure time than 17 ms. These two participants 
were excluded from analyses on the subliminal trials. Additionally, two children in the 
control group were outliers on most of the conditions, showing much larger RTs than their 
peers. These cases were excluded for analyses making use of the log-transformed RT data. 
For the analyses on attentional bias, only one of these two outliers proved an outlier on 
most of the bias scores and was therefore excluded from these analyses. Untransformed 
mean RTs and mean and median attentional bias scores per group are displayed in table 
1 and 2.

Credibility experiment
When children were debriefed about the true nature of the study, all but four of them were 
genuinely surprised to hear that the ECG stickers did not actually measure their bodily 
activity. The other four children told the experimenter that they already thought the pictures 
were not real, although they weren’t sure of that at the time they were making the dot-probe 
task. A MANOVA showed no differences in RTs on the different trials between children that 
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had believed the task and children who had not (Wilks’ Lambda F(10,44) = .79; p =.327). Also, 
no differences were found between both groups on the questionnaires about changes in 
bodily sensations due to the dot-probe task (Wilks’ Lambda F(4,55) = .98; p =.910). Therefore, 
the data of the children who did not fully believe the task were used for analyses. 

Table 1. Mean reaction times per diagnostic group on each trial type

Congruent trials Incongruent trials

FAP Control FAP Control
Supraliminal a

gut-laptop 448.08 (92.48) 404.74 (70.21) 450.49 (91.18) 410.52 (71.04)
heart-laptop 449.06 (89.97) 413.71 (80.02) 433.50 (69.43) 406.99 (71.20)
gut-leg 451.77 (84.9) 419.39 (95.33) 446.20 (85.10) 418.98 (85.81)
laptop-laptop 442.23 (84.18) 401.88 (78.98) - -
leg-leg 467.82 (94.71) 431.51 (79.70) - -

Subliminal b

gut-laptop 408.72 (65.53) 395.98 (77.85) 412.77 (83.37) 389.64 (71.65)
heart-laptop 415.70 (76.54) 401.39 (83.07) 412.79 (67.56) 408.67 (72.15)
gut-leg 411.31 (72.38) 392.64 (72.97) 411.31 (72.38) 396.43 (79.29)
laptop-laptop 424.58 (76.55) 401.41 (85.79) - -
leg-leg 427.97 (73.19) 382.58 (74.57) - -

a N for clinical group is 30, N for control group is 28.
b N for clinical group is 29, N for control group is 27.

Can leg-pictures be considered neutral stimuli?
To investigate whether pictures of the circulation in the legs of the children were 
conceived as neutral by the children, we compared RTs on leg-leg trials to RTs on laptop-
laptop trials in a 2 (trial type: leg-leg vs. laptop-laptop) x 2 (presentation time: supraliminal 
vs. subliminal) RM-ANOVA with diagnostic group and age group as between subjects 
factors. This analysis showed significant main effects for trial type (F(1,52) = 6.88; p =.011), 
presentation time (F (1,52) = 24.69; p <.001), and age group (F(1,52) = 11.08; p =.002), and 
a significant interaction effect between trial type and presentation time (F(1,52) = 19.80; p 
<.001), indicating that all children, both FAP and control, had higher RTs following leg-leg 
trials than laptop-laptop trials. This effect was more pronounced in supraliminal than in 
subliminal trials. 
 Thus, leg-pictures did not evoke similar RTs as the neutral laptop-pictures. In fact, 
judging from table 1 we can conclude that, compared to all of the other types of trials, 
both children with FAP and control children were slowest on supraliminal leg-leg trials. 
These results were not expected beforehand and we could not think of a sound theoretical 
explanation for them. In fact, we believe that the most straightforward explanation for 
this finding has to do with some basic feature of the leg-pictures as opposed to the other 
pictures: as can be seen in figure 1, the leg picture is somewhat more ‘zoomed out’ than the 
other pictures. This might explain the slow response of children as they might have been 
distracted by these somewhat different features, or the pictures may have captured their 
attention less because of the ‘zoomed out’ quality. As the leg-pictures obviously did not 
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evoke the reaction pattern we expected and as this was most probably caused by a design-
error, we decided to leave any trials making use of the leg-pictures out of further analyses.  

Validation check for subliminal presentation
Both children with FAP and control children did not score significantly above chance level 
(25% accuracy rate) on 83.3% of the subliminal trials during the validation check. Of course, 
an optimal rate would be that the children would not score above chance on 100% of the 
trials. However, this is mitigated by the fact that prior to the validation check, children were 
specifically instructed that they were going to be asked which picture was presented. 
This might have enhanced their percentage of correct answers. No such instructions were 
given prior to performing the actual dot-probe task; children weren’t even told that during 
masked trials a picture concerning their bodily activity preceded the mask. As even with 
an explicit instruction children were unable to detect the actual picture on nearly all trials, 
we feel it is safe to conclude that the subliminal pictures during the dot-probe task were 
processed outside of conscious awareness.

Main analyses

Attentional bias for activity of the gut
The RM-ANOVAs revealed no significant main effect for congruency (F(1,52) = .001; p =.974), 
nor a significant interaction effect between congruency and diagnostic group (F(1,52) = 
.257; p =.614), indicating that both children with FAP and healthy control children did not 
show an attentional bias for activity of the gut. The only significant effects found were a 
main effect for age group (younger children were slower; F(1,52) = 15.48; p <.001) and for 
presentation time (F(1,52) = 17.03; p <.001). 

Because of this latter effect, we performed two subsequent separate RM-ANOVAs 
for supraliminal and subliminal trials. Both analyses also did not show significant main 
effects for congruency (F(1,54) = .10, p =.754 for supraliminal trials; F(1,52) = .01, p =.926 
for subliminal trials) or interaction effects between congruency and diagnostic group 
(F(1,52) = .01, p =.910 for supraliminal trials; F(1,52) = .87, p =.355 for subliminal trials). 
Thus, these results indicate there was no attentional bias for gut activity present in either 
group. The analyses on the attentional bias scores (see table 2) confirmed this absence of 
an attentional bias, as both groups did not score differently from 0 for both supraliminal 
and subliminal presentation rates (bias scores of both groups collapsed because there 
was no difference between groups: supraliminal t(58) = .952, p =.345; subliminal Wilcoxon 
signed rank test=711.50, N=57, p =.480). Spearman correlation analyses as depicted in 
table 3 showed no significant correlations between attentional bias scores and symptoms 
of anxiety and depression, other somatic complaints, and self-reported pain vigilance in 
either group.
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Between group analyses on the separate RM-ANOVAs for the supraliminal and 
subliminal trials additionally showed that younger children were slower on both types of 
trials (F(1,54) = 13.94, p <.001 for supraliminal trials; F(1,52) = 16.05; p <.001 for subliminal 
trials). For the supraliminal trials, but not for the subliminal trials, a main effect for diagnostic 
group was found (F (1,54) = 4.116; p =.047), with larger RTs for children with FAP than 
for healthy children. This indicates that when children with FAP were presented either 
congruent or incongruent supraliminal trials depicting pictures of gut and laptop activity, 
they were slower to respond to the dot than healthy children. This was not the case for 
trials that were presented outside of conscious awareness. 

Attentional bias for activity of the heart
Another RM-ANOVA was performed for heart-laptop trials, investigating the effect of 
congruency, presentation time, diagnostic group and age group. Again, no significant main 
effect for congruency was found (F(1,52) = .25; p =.619), nor a significant interaction effect 
between congruency and diagnostic group (F(1,52) = 1.85; p =.180). However, a significant 
main effect for presentation time (F(1,52) = 7.72; p =.008) and significant interaction effects 
between presentation time and diagnostic group (F(1,52) = 5.09; p =.028) and presentation 
time and congruency (F(1,52) = 5.55; p =.022) justified separate analyses for supraliminal 
and subliminal trials. The RM-ANOVA for supraliminal trials revealed a trend for congruency 
(F(1,54) = 3.79; p =.057) and a trend for the three-way interaction between congruency, 
diagnostic group and age group (F(1,54) = 3.73; p =.059). Another main effect was found 
for age group, with younger children responding slower (F(1,54) = 13.40; p =.001). The 
analyses on the supraliminal attentional bias scores (table 2) revealed that – when bias 
scores of both groups were collapsed as there was no difference between groups – 
there was a significant effect (median=-7.50, Wilcoxon signed rank test=623.50, N=59, p 

=.048), indicating that all children directed their attention away from the picture about 
heart activity on supraliminal trials. Spearman correlations showed a positive correlation 
between this attentional bias and level of abdominal pain for healthy children (see table 
3).

The RM-ANOVA for subliminal trials showed no significant effects except for the same 
main effect for age group (F(1,52) = 13.21; p =.001). Similarly, the analysis on attentional 
bias score showed no attentional bias for subliminal pictures about the heart (bias scores of 
both groups collapsed because there was no difference between groups: Wilcoxon signed 
rank test=960.00, N=57, p =.289). Spearman correlations revealed that the attentional bias 
score for subliminal heart pictures was negatively related to other somatic symptoms in 
the clinical group, and negatively related to symptoms of anxiety and depression in the 
healthy group.
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Table 2. Means (SDs) and medians of attentional bias scores

Total group Children with FAP Control children

Mean (SD) Median Mean (SD) Median Mean (SD) Median
Supraliminal N=59 N=30 N=29

bias gut 5.46 (44.05) 3.1 2.41 (49.63) 1.12 8.61 (38.06) 7.20
bias heart -11.25 (40.00)* -7.5 -15.56 (46.82) -7.54 -6.80 (31.68) -7.50

Subliminal N=57 N=29 N=28
bias gut -.718 (48.50) -3.3 4.05 (55.08) -15.6 -5.66 (41.02) 1.23
bias heart 2.67 (39.12) 6.9 -2.92 (45.15) -.8 8.46 (31.51) 13.36

*p <.05 for comparison with value 0. Note. The means for children with FAP and control children did not differ for 
the supraliminal gut-laptop trials, nor did the medians between both groups differ for the other trials.  

Table 3. Spearman correlations between attentional bias scores and questionnaires

Level of 
abdominal pain 

Other somatic 
complaints

Anxious 
symptoms

Depressive 
symptoms

Pain vigilance

Children with FAP
Supraliminal biases

Gut -.198 -.141 .049 -.008 .157
Heart .161 .158 -.149 -.148 -.216

Subliminal biases
Gut .120 .232 .287 .131 .016
Heart -.236 -.411* -.084 -.174 -.235

Control group
Supraliminal biases

Gut .009 -.290 -.062 -.027 -.002
Heart .387* -.224 -.205 -.198 -.139

Subliminal biases
Gut .161 -.092 -.165 -.171 .167
Heart .221 -.223 -.465* -.495** -.114

Note. *p <.05; **p <.01. 
N for children with FAP varied between 29 and 30; N for control group varied from 27-29. 

Effect of dot-probe task on bodily sensations
On the API difference score measuring differences in abdominal pain from pre- to post-
task, 30% of the children with FAP reported an increase in AP due to the dot-probe task 
and 70% reported no change. In the healthy group, 10% reported a decrease in AP, 86.67% 
reported no change, and 3.33% reported an increase. These percentages significantly 
differed between groups (χ2(2) = 9.932; p =.007). The results on our 5-item scale for felt 
changes in AP due to the task mirrored these results, as 40% of the children with FAP 
reported to have felt at least a slight change in AP, whereas this was only the case for 
16.67% of the control group; a significant difference (χ2(1) = 4.022; p =.045). For changes 
in heart-sensations due to the task, we found that 56.6% of children in the clinical group 
and 66.7% in the control group felt at least slight changes; these percentages did not differ 
significantly (χ2 (1) = .635; p =.426). For sensations in the leg, percentages were lower (36.7% 
for children with FAP, 23.3% for healthy children), and also not significantly different (χ2 (1) 
= 1.270; p =.260). The results of the nonparametric analyses making use of the absolute 
scores on the scales (see table 4) mirrored the results of these categorical analyses.  
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Table 4. Means (SDs) and medians of questionnaires about influence task on bodily sensations

Children with FAP Control children

Mean (SD) Median Mean (SD) Median

Change in abdominal pain due to task  
(API-item; range -10 to 10)

.45 (.89) a 0.00 -.20 (.96) b 0.00

Influence task on abdominal pain (range 1-5) 1.26 (.52) a 1.00 1.10 (.27) b 1.00
Influence task on heart (range 1-5) 1.49 (.70) a 1.20 1.61 (.78) a 1.20
Influence task on leg (range 1-5) 1.27 (.47) a 1.00 1.16 (.37) a 1.00

Note. Different subscripts indicate that distributions for these variables were significantly different (p <.05) for 
children with FAP and control children on Mann-Whitney U test.  

Discussion

The present experimental study found no evidence for an attentional bias for activity of 
the gut in either children with FAP or control children. Symptoms of anxiety, depression, 
other somatic symptoms and self-reported pain vigilance showed no relationships with 
children’s attentional bias for the activity of their gut. However, children with FAP did have 
larger reaction times and were thus slower than healthy children on trials in which pictures 
of gut activity were displayed. One explanation for this slower response rate might be 
that the pain in itself may interfere with task performance because the chronic presence 
of pain chronically draws on attentional resources (Eccleston & Crombez, 1999; Pincus & 
Morley, 2001; Villemure & Bushnell, 2002). However, this implies that children with FAP 
would be slower on all trials, which was not the case: children were only slower on trials 
during which they could process the stimuli consciously, not on preconscious subliminal 
trials. More importantly, this general slowing effect was not present when children were 
shown information about their heart rate; on those trials, children with FAP had similar 
reaction times as healthy children. The fact that children with FAP react similarly as healthy 
children to stimuli concerning the heart but not to pictures about the gut seems to imply 
that their attentional processing of other bodily sensations is not altered, whereas their 
processing of information about gut activity might be, although not in the sense of a 
‘traditional’ attention bias. However, as this study is the first to investigate an attentional 
bias for bodily activity in children with FAP, more studies are needed before any definitive 
conclusions can be drawn. 

Concerning information about heart activity, our study found that all children showed 
an attentional bias for this type of bodily activity. Both children with FAP and healthy 
children directed their attention away from information about heart activity when this 
information was processed consciously. As this attentional bias was found in both groups, 
it seems unlikely that it has any etiological value for pediatric FAP. Indeed, Shields and 
Murphy showed in a recent experimental study that both low and high health anxious 
participants showed an attentional bias toward ill-health words, suggesting that interest 
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in health is present in everyone (Shields & Murphy, 2011). It is intriguing that this specific 
stimulus about heart activity elicited an attentional bias whereas information about gut 
activity did not. A probable explanation for this finding is that children might perceive 
information about heart rate as more threatening than information about the activity of 
their gut. 

Our last research question considered whether focusing attention on bodily activity 
might increase the perception of bodily sensations. Our study showed that children with 
FAP and healthy children did not differ in how many changes in bodily sensations they 
felt concerning the heart and the leg. However, for level of abdominal pain we did find 
a difference between groups: only children with FAP reported an increase in abdominal 
pain from pre- to post task, not healthy children. Although it seems unsurprising that 
healthy children did not experience an increase in abdominal pain following the task since 
they experienced little to no pain to begin with, it is remarkable that a short procedure 
showing sham pictures of bodily information can increase abdominal pain in 30 to 40% of 
children with FAP. Obviously, this should stimulate researchers in the field of interventions 
to try to reach the opposite effect. When we assume that the pain increases because of 
the mere effect of paying attention to bodily sensations, an obvious course of action for 
interventions is to try to divert patients’ attention away from their bodily sensations; in 
essence, to distract them. Indeed, it has been shown that explicitly focusing attention on 
pain can increase the pain experience (Nouwen et al., 2006; Van Laarhoven, Kraaimaat, 
Wilder-Smith, & Evers, 2010; Villemure & Bushnell, 2002) and thus, distraction could have 
merit. However, to what extent distraction is effective to reduce pain highly varies across 
studies, depending on characteristics of the pain, the distraction task and the individual 
(Eccleston, 1995; Snijders, Ramsey, Koerselman, & Van Gijn, 2010; Verhoeven et al., 2010; 
Wiech, Ploner, & Tracey, 2008). In fact, when following the line of thought of the symptom 
perception hypothesis it seems logical that distraction alone will not be sufficient, as the 
relationship between focusing attention on bodily sensations and experiencing somatic 
symptoms or pain may not be a direct one, but may be mediated by the way patients 
interpret their bodily sensations. Others have also suggested that patients with chronic pain 
may have an interpretation bias, interpreting ambiguous stimuli catastrophically according 
to predominant accessible schemas (Pincus & Morley, 2001). Catastrophic thinking about 
pain is suggested to affect the pain experience (Vervoort, Eccleston, Goubert, Buysse, & 
Crombez, 2010; Vervoort et al., 2005) and even the effectiveness of distraction (Verhoeven 
et al., 2010). For the present study, we may conclude that it remains unclear whether the 
increase of abdominal pain in children with FAP is caused by a mere focusing of attention 
on the body during the task, or whether there are mediating negative or catastrophic 
interpretations at work. Future studies are encouraged to try to discern this, as it holds 
practical implications for interventions; if the effect is indeed mediated by explicit or more 
automatic, implicit negative interpretations, then interventions should try to change such 
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interpretations in stead of focusing solely on distraction. Within pain-literature no studies 
have tried to decrease interpretation biases, but results from anxiety literature seem 
promising (Salemink & van den Hout, 2011). Finally, it should be noted that the observed 
increase in AP may not be caused by being confronted with information about bodily 
activity, but by the mere stress of participating in an experiment. Although this effect was 
also present in the healthy control group, its effects may have been stronger for children 
with FAP. Future studies are encouraged to apply a more direct test of the hypothesis 
that focusing attention on the body leads to an increase in symptom perception, by for 
example experimentally manipulating attention to versus away from bodily stimuli and 
test effects on symptom perception. 

There are some limitations to this study that need to be addressed. First, this study is, 
next to the study by Jellesma and colleagues (Jellesma et al., 2011), the only one making 
use of this type of paradigm using sham pictures to investigate attentional biases for 
bodily activity in children, and more studies are needed to validate the procedure. Second, 
the results for non-threatening bodily information could unfortunately not be interpreted. 
Future studies are encouraged to design other experimental studies making use of such a 
control condition to investigate this effect. Finally, it should be noted that not every child 
believed our procedure. Although this did not affect reaction times, other researchers 
should try to make their experiments as convincing as possible. 

Despite these limitations, the present study is the first to investigate attentional biases 
for bodily activity in children with FAP. Although no traditional attentional biases were 
found toward or away from information about gut activity, we may conclude that children 
with FAP only differed from healthy children in a) their reaction times to pictures about 
the gut, and b) the influence of the experiment on perceived abdominal pain. These 
results imply that if any biases are present in these children, they might be specific for the 
abdomen. We encourage future researchers to replicate the present study to be able to 
use the results in treatments for children with FAP.  
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Abstract 

Objectives: Cognitive behavior therapy (CBT) is a promising treatment 
for pediatric functional abdominal pain (FAP), but solid evidence for its 
effectiveness is lacking. This randomized controlled trial aimed to investigate 
the effectiveness of a six session protocolized CBT, compared to the effects 
of six visits to a pediatrician (medical care; MC). 
Method: One hundred and four children aged 7-18 were randomized to CBT 
or MC. CBT was mostly delivered by trained master students in psychology, 
MC was delivered by pediatricians or pediatric gastroenterologists. 
Assessments were performed pre-treatment, post-treatment, and at 6 and 
12 months follow-up. Primary outcomes were level of abdominal pain as 
reported on questionnaires and diaries. Secondary outcomes were other 
gastrointestinal complaints, functional disability, other somatic complaints, 
anxiety, depression, and quality of life. 
Results: Both CBT and MC led to a significant decrease in abdominal pain 
(p <.001), but the treatments did not differ in their effectiveness (p >.05 for 
all end points). According to the questionnaire-derived data, one year after 
treatment 60% of children that received CBT had significantly improved or 
recovered, versus 56.4% of children receiving MC, which did not significantly 
differ (p =.473). These percentages were 65.8% versus 62.8% according to 
the diary-derived data, which also did not significantly differ (p =.139). For 
secondary outcomes, it was found that directly after treatment and at six 
months follow-up, children that received CBT experienced fewer symptoms 
of anxiety and depression than children that received MC (p <.05). 
Discussion: CBT was equally effective as MC in reducing abdominal pain in 
children with FAP. More research into the specific working mechanisms of 
CBT for pediatric FAP is needed.
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Introduction

Abdominal pain (AP) is a common complaint in children and adolescents. Most children 
experience occasional episodes of AP (Saps et al., 2009a; Van der Veek et al., 2010), which 
often resolve spontaneously. However, in about 10% of children in Western countries, the 
pain does not disappear and becomes chronic (Chitkara et al., 2005), affecting daily life 
significantly (Claar & Walker, 2006; Youssef et al., 2006). When children suffer from chronic 
AP, an explanatory organic disease is rarely found. In these cases, the pain is considered 
‘functional’. If left untreated, there is a considerable chance that functional abdominal 
pain (FAP) will persist into adulthood or change into other somatic complaints or 
psychopathology (Gieteling, Bierma-Zeinstra, Passchier, & Berger, 2008; Hotopf et al., 1998). 

As several psychological and social factors are hypothesized to contribute to the 
occurrence and maintenance of FAP (Drossman, 1998; Lackner, Morley, Dowzer, Mesmer, & 
Hamilton, 2004), psychological treatments for FAP have been designed and tested in adults, 
with positive results (Lackner et al., 2004). Recent years have seen an upsurge of research in 
children with FAP as well, investigating the effectiveness of several psychological therapies, 
among which cognitive behavior therapy (CBT) (Huertas-Ceballos et al., 2009c; Sprenger, 
Gerhards, & Goldbeck, 2011). Although CBT is a promising psychological treatment for 
children with FAP (Huertas-Ceballos et al., 2009c), only 6 randomized controlled trials 
(RCTs) have been performed to study the effectiveness of CBT (Duarte et al., 2006; Gross 
& Warschburger, 2012; Levy et al., 2010; Robins et al., 2005; Sanders et al., 1989; Sanders, 
Shepherd, Cleghorn, & Woolford, 1994). Moreover, most of these trials have considerable 
methodological draw-backs like small sample sizes or high drop-out rates (Huertas-
Ceballos et al., 2009c; Palermo, Eccleston, Lewandowski, de C Williams, & Morley, 2010; 
Sprenger et al., 2011). 
 An exception is the well-designed and large RCT performed by Levy and colleagues 
(Levy et al., 2010), who investigated a CBT with a special emphasis on the potential 
contribution of parents to the maintenance of pediatric FAP. However, the results of this 
RCT do not provide unequivocal evidence for the benefit of CBT. The CBT-intervention 
was superior to an educational support control condition directly after treatment and at 
3 and 6-month follow-up, but only according to parent report of the child’s current pain, 
not according to child reported pain and disability. Considering the low quality of the 
other trials mentioned above, and the mixed results of Levy et al.’s study, it is hard to draw 
conclusions on the actual effectiveness of CBT for FAP. 
 Therefore, we performed a large RCT, investigating the effectiveness of a 6-session CBT 
protocol compared to 6 visits to a pediatrician or pediatric gastroenterologist (medical 
care; MC). We expected CBT to be superior to MC on all outcome measures. 
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Methods 

Design and procedure
The study was a prospective RCT. The study protocol was approved by the medical ethical 
committee of the Academic Medical Center Amsterdam on May 17, 2006. The trial was 
registered at the Netherlands National Trial Register, trial number NTR1613. 
 Children were screened for inclusion by pediatricians of the general pediatric and 
pediatric gastroenterology outpatient clinics at the Emma Children’s Hospital AMC in the 
Netherlands. During a first consult, pediatricians took a medical history of the children, 
performed a physical examination, and provided verbal and written information about 
the present RCT. Then, laboratory tests were performed and children were given a two-
week diary to assess their level of AP. If children fulfilled the inclusion criteria, children were 
invited by the pediatrician to participate in this trial. If they agreed, they received two 
intake sessions (=T1) at De Bascule, academic center for child- and adolescent psychiatry, 
with the primary investigator (first author) and one of the master psychology students 
that delivered the CBT. During the first intake session, children and their parents were 
interviewed about the complaints of the child and the social, cognitive and physical 
consequences it had on the child’s and family’s daily life. During the second session, 
the semi-structured Anxiety Disorders Interview Schedule (ADIS-C) was separately 
administered to the child and to (one of ) the parents, to assess whether any psychiatric 
diagnoses were present in the child. At the end of both sessions, children and parents 
filled out the baseline questionnaires. If necessary, children were aided in filling out the 
questionnaires by the primary investigator or masters student; parents simultaneously 
filled out their questionnaires in a different room. At the end of the second session, the 
primary investigator randomized the children using a computerized randomization 
program, stratifying by age (two age groups: 8-12 and 13-17) and gender. Children and 
their parents were notified of the result of the randomization immediately. 
 Two to three weeks after treatment (T2), 6 months and 12 months after treatment (T3, 
T4) children and their parents were contacted for a follow-up assessment. The assessments 
consisted of filling out a diary for one week, filling out questionnaires and undergoing a 
face-to-face or phone interview during which the functioning of the child and the effects 
of the treatment were evaluated. Questionnaires were sent and returned by mail. If any 
anxiety or depressive disorders were present before entering treatment, the specific part 
of the ADIS-C pertaining to that diagnosis was administered at the follow-up assessments 
to ascertain whether any change had occurred considering those psychiatric complaints.

In- and exclusion criteria
Children were eligible if they were between 7 and 18 years of age and fulfilled the following 
criteria, in accordance with the Rome III criteria for pediatric abdominal pain-related 
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functional gastrointestinal disorders (Rasquin et al., 2006): 1) AP is main complaint; 2) AP 
lasted at least 8 weeks in past 12 months; 3) no evidence of an inflammatory, anatomic, 
metabolic, or neoplastic process that explains the subject’s symptoms. Additional criteria 
were: 4) absence of a psychiatric disorder which required treatment prior to treatment for 
FAP (e.g., psychotic symptoms, presence of an anxiety disorder that was clearly causing the 
AP); 5) Dutch speaking; 6) AP had to be present in two weeks prior to inclusion. Although 
this last inclusion criterion is not in accordance with the Rome III criteria, we added it to 
ensure that complaints still played an important role at the moment of inclusion. Presence 
of an explanatory organic disease was investigated by performing laboratory tests on 
stool, urine and blood, and by performing an ultrasound, in addition to taking a physical 
examination and mapping the medical history of the child.  
 
Calculation of sample size
In the study by Sanders et al. (1994) comparing 6 sessions of CBT to 4-6 visits to a pediatrician, 
the difference in success was 31.8% (Sanders et al., 1994). As this study matched the design 
of our study, we decided to use the results as the basis for our sample size calculation. To be 
able to detect a difference of 31.8% with an 80% power and a two-sided 5% significance 
level, a sample size of 45 participants per group is necessary. Therefore it was decided to 
aim to include 50 participants per group, given an anticipated drop-out rate of 10%.

Interventions
Both treatments comprised 6 sessions scheduled approximately one week apart. We 
deliberately chose a control condition with an equal number of sessions to make both 
treatments comparable as to the amount of attention that children would get from a health 
care professional. Most children (N=38) received CBT from master students in psychology 
(N=3), who received training and supervision by the developer of the intervention, an 
experienced children’s psychotherapist. In the other cases (N=14), CBT was delivered by 
a therapist with a master’s degree (N=3). On average, each therapist treated 8.67 patients 
(range 1-18). MC was delivered by pediatricians or pediatric gastroenterologists (N=8; 
mean number of patients treated by one doctor: 6.5; range 1-28). During both treatments, 
children were requested to keep a standardized diary about their AP (Vlieger et al., 2007), 
to enable the therapist/pediatrician to discuss the progress of the child’s complaints.

Cognitive behavior therapy
The CBT-protocol (Thiadens & De Haan, 2007) was based on previous treatment trials 
published by Sanders and colleagues (1989, 1994) and Robins and colleagues (2005) and 
consisted of 6 sessions which were generally scheduled weekly. The sixth session followed 
the fifth approximately 2 weeks later to allow for additional practice of the skills taught. The 
protocol was designed in a modular fashion making use of several optional modules that 
the therapist could select depending on the needs and problems of the child, allowing 
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tailoring of the protocol to the individual child. This approach has been found to be more 
effective than applying a standard protocol to every patient (Weisz et al., 2012).
 The module that was used for every child consisted of a series of relaxation exercises, 
teaching children to relax when they experienced AP and in doing so, teaching them a way 
to cope with their AP. During the first session, children were taught breathing exercises, 
while during the second session Jacobson’s progressive muscle relaxation (tensing 
followed by relaxing all body-muscles) was introduced (Jacobson, 1938). During the third 
session another relaxation exercise was taught, during which children were instructed to 
relax their whole body and connect that relaxed state to a cue (e.g., saying “relax” in your 
mind, and then relaxing the whole body at once). During the fourth and fifth session, 
children were taught guided imagery relaxation. The three optional modules consisted of 
1) cognitive therapy directed at changing negative cognitions about the pain, or negative 
cognitions about other things (e.g. worrying about school) that aggravated the pain; 2) 
behavior therapy directed at changing maladaptive coping behavior of the child (e.g., 
avoiding school and social activities because of the pain); and 3) behavior therapy directed 
at changing maladaptive parental coping behavior (e.g., allowing the child to stay home 
from school). These modules were only used when children or parents exhibited problems 
in any of these areas. To establish which additional module(s) the therapist should use, 
children and their parents were interviewed by the therapist about how they were doing 
in these three areas during the two intake sessions preceding the treatment, and during 
the first two therapy sessions.

Medical care
During the six consults, pediatricians educated children and their parents about the 
complaints, prescribed medication such as laxatives, loperamide, proton pump inhibitors 
or pain mediation based on the complaints of the patient, gave dietary advice, or gave 
advice about continuing school and daily activities. During each session the content of 
the AP diary was discussed.

Measures

Pain diary
Prior to treatment, children filled out a two-week diary, in which they reported about 
frequency, duration and intensity of their AP on a daily basis. Intensity of AP was scored 
using a Facial Affective Scale (McGrath et al., 1996; Vlieger et al., 2007) ranging from 1 
(smiling face, no pain) to 9 (crying face, most intense pain possible). The second week of 
the AP diary was used as baseline, measuring the level of AP prior to treatment. During 
treatment, children were asked to keep filling out a similar AP diary. The last week of this AP 
diary was used as a measure of AP directly following treatment, and at the two follow-up 
assessments, children again filled out AP diaries for a week. Data were entered in SPSS by a 
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medical and a psychology student who were blinded for the treatment children received. 
Pain intensity scores (PIS) and pain frequency scores (PFS) were calculated (Vlieger et al., 
2007). For the PIS, daily scores were transposed to the following range: 0=no pain, 1=faces 
1 through 3, 2=faces 4 through 6, and 3=faces 7 through 9. For the PFS, daily scores were 
transposed as follows: 0=no pain, 1=1 to 30 minutes of pain, 2=31 to 120 minutes of pain, 
and 3=more than 120 minutes per day. For both PIS and PFS, the daily scores were added 
for all 7 days of the diary, resulting in a total score with a range of 0-21. 

Semi-structured interview for psychiatric diagnoses
To assess whether any psychiatric diagnoses were present, we used the validated 
Anxiety Disorders Interview Schedule for Children (ADIS-C; Silverman & Albano, 2001). 
The ADIS-C is a semi-structured interview assessing DSM-IV diagnoses for all anxiety 
disorders and depression, and was separately administered to parents and children. The 
primary investigator and the master students in psychology who also delivered the CBT 
were trained in administering the ADIS-C and interviewed all parents and children. If any 
doubts arose about diagnoses resulting from the ADIS-C, these were discussed with an 
experienced children’s psychotherapist. When from the ADIS-C a diagnosis resulted that 
required treatment prior to treatment for FAP, children were excluded from the trial. 

Questionnaires
The following questionnaires were filled out by both children and parents. Children 
reported about their own complaints, and parents reported about the complaints of their 
child. 
 Abdominal pain was assessed with the Abdominal Pain Index (API; Walker et al., 1997). 
The API consists of five questions, which focus on the frequency, duration and intensity of 
the AP the child experienced in the past two weeks. Two questions make use of a 6-point 
scale, one of a 9-point scale and another two of an 11-point scale. A total score for the 
API was computed by recoding each item to reflect a scale ranging from 0 to 10, and 
summing all items (Van der Veek et al., 2010). The API has been shown to be a reliable 
instrument, with a Cronbach’s alpha ranging from .80 to .93 (Walker et al., 1997). 
 Gastrointestinal symptoms and other physical symptoms were assessed using the 
validated Dutch version of the Children’s Somatization Inventory (CSI; Garber et al., 1991; 
Ghys & Meesters, 1993; Meesters et al., 2003; Walker & Greene, 1989). Six items (nausea/
upset stomach; constipation; loose bowel movements or diarrhea; vomiting; feeling 
bloated or gassy; food making you sick) were summed to measure GI symptoms; 28 items 
were summed to measure other physical symptoms. The items were rated for severity 
during the past two weeks using a 5-point scale, ranging from (0) not at all to (4) a whole 
lot. 
 Functional disability was measured with the Functional Disability Inventory (FDI; Claar 
& Walker, 2006; Walker & Greene, 1991b). The FDI consists of 15 items which are answered 
on a five point scale, ranging from (0) no trouble at all to (4) impossible. The scores on the 
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items are summed to compute a total score, with higher scores indicating more disability. 
The FDI has been validated in children with recurrent AP and has good reliability with 
Cronbach’s alpha’s ranging from .86 to .91 (Claar & Walker, 2006). 
 Anxious and depressive symptoms were measured with the Revised Anxiety and 
Depression Scale – short version (RCADS-25; Muris et al., 2002). The shortened version of 
the RCADS is a valid and reliable instrument to measure symptoms of generalized anxiety 
disorder, separation anxiety disorder, social phobia, panic disorder, and major depressive 
disorder (Muris et al., 2002). The five scales consist of five items that have to be scored on 
a 4-point scale, ranging from (0) never to (3) always. The four scales of the different anxiety 
disorders were summed to compute one score for anxious symptoms. and a separate 
score was calculated for depressive symptoms.
 Quality of life was assessed using the KIDSCREEN-27 (The KIDSCREEN Group Europe, 
2006). Five different aspects of quality of life were measured: physical well-being, 
psychological well-being, parent relations and autonomy, social support and peers, and 
school environment. The KIDSCREEN-27 was developed across different countries, and 
consists of 27 items, to be scored on a 5-point scale. Several items are reverse-scored. 
Scores for each scale are calculated using Rasch analysis and then transformed into 
T-values. Higher scores reflect a better quality of life. The KIDSCREEN-27 is a reliable and 
valid instrument, with good test-retest reliability (The KIDSCREEN Group Europe, 2006).

Statistical analyses
The intention-to-treat principle was used for all analyses. Prior to analyses, distributions of 
the outcome measures were checked for normality; if significant skewness and/or kurtosis 
was present, this was resolved by transforming the outcome measure at all time points. 
 To investigate whether both treatments led to a significant decrease of pain and 
secondary outcomes over time, and whether there was a significant difference in 
effectiveness between both treatments, linear mixed-model analyses were performed 
in SPSS 18.0, which make use of every observation for every participant, irrespective of 
their missing data. Using this technique, a covariance structure can be specified which 
accounts for within-subject correlation over time. Analyses were performed with both an 
unstructured covariance matrix and an autoregressive heterogeneous one. The fits of both 
models were compared making use of the -2 log likelihood value. If the models reported 
a comparable -2 log likelihood value, the model with the autoregressive heterogeneous 
covariance matrix was chosen, as this provides a more restrictive model with less 
parameters (Twisk, 2003). 
 In addition to these analyses, we calculated which percentage of children had a 
significant clinical improvement after treatment. To calculate these percentages for the 
questionnaire-derived data, we used the often recommended reliable change index 
(Jacobson & Truax, 1991). This index calculates a critical change score that patients 
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have to surpass before they are considered to be reliably improved. This critical change 
score is based on the baseline standard deviation and Cronbach’s alpha reliability of the 
instrument used to calculate success (Jacobson & Truax, 1991). For the present study, 
children were only considered improved if they decreased at least 9.90 points on the API 
(range 0-50); if in addition to this drop of 9.90 points, their level of AP after treatment was 
closer to the mean of a healthy population than to the mean of the clinical population, 
they were considered recovered (Jacobson and Truax’s criterion c; Jacobson & Truax, 1991; 
Lambert & Ogles, 2009). If the AP increased 9.90 points following treatment, children were 
considered significantly deteriorated. As no norm data for parental API scores are available, 
we used the child-reported API to calculate these percentages. To compare our results 
with the results of an earlier study performed in our institution (Vlieger et al., 2007), we 
additionally calculated an index of treatment success based on the pain-diaries. Children 
were considered recovered if both their PIS and PFS decreased more than 80%; if both 
PIS and PFS decreased between 30% and 80%, children were considered improved, and if 
children decreased less than 30% in either their PIS or PFS score, they were considered not 
improved (Vlieger et al., 2007). 

Results

Participant flow
Between April 2007 and April 2010, 201 children were screened for participation in the 
study. As depicted in figure 1, 94 children were excluded from the study. In 34 of these 
children, the reason for exclusion was that AP disappeared after the first consult with one 
of the pediatricians. In 16 children, a physical cause was found for AP (constipation in 
56.3%, Helicobacter pylori in 12.5%). Twelve children were excluded because a psychiatric 
diagnosis was present that required treatment prior to treatment for FAP. In 2 cases the 
decision to exclude patients for this reason was based on the semi-structured ADIS-C 
diagnostic interview, whereas in the other 10 cases, this decision was made by the 
pediatrician screening children for inclusion. A total of 104 children were included and 
randomized, 52 in each condition. Forty-six children completed CBT, and 48 completed 
MC. The last follow-up assessment was completed in August 2011. The trial was stopped 
because the intended number of included children was reached. Data of all 104 included 
children were used for analyses.  
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Figure 1. Flow diagram of the progress of children through the phases of the trial
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Demographic and clinical characteristics
As illustrated in table 1, at baseline no significant difference was found in any of the 
demographic and clinical characteristics between the two groups, except for the presence 
of co-morbid anxiety disorders, which were more prevalent in the MC group. 
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Table 1. Baseline characteristics of sample as a function of treatment condition

CBT (mean (SD) 
or %)

MC (mean (SD) 
or %)

p (t, χ2 or Fisher’s 
exact test)

Age 11.94 (2.61) 11.87 (2.93) .888
Gender (% female) 71.2 73.1 .827
Nationality (% Dutch) 90.4 78.8 .103
Number of months since start of complaints 34.79 (36.77) 33.23 (38.31) .833
Number of weeks of AP in past year 42.61 (14.14) 42.71 (14.97) .971
Average number of schooldays missed per week .96 (1.38) .70 (1.06) .285
Rome III diagnosis .180

FAP/FAPS 65.4 59.6
IBS 21.2 34.6
Other/combination 13.5 5.8

Functional complaints among family members
FGID in mother/father 24.5 38.0 .147
FGID in other family member 18.4 18.0 .962
Other functional complaint in family 12.2 16.0 .592

Psychiatric comorbidity
Anxiety disorder 19.2 38.5 .030
Depressive disorder or dysthymia 5.7 1.9 .618

Note. CBT = Cognitive Behavior Therapy. MC=Medical Care. IBS=Irritable Bowel Syndrome. FGID = Functional 
Gastrointestinal Disorder. 

Differences between treatment effectiveness
The results of the linear mixed models investigating differences between treatment 
effectiveness, correcting for the effects of age and gender, are displayed in Table 2. 
Compared to the scores prior to treatment, children improved on all measures at all time 
points, except for some of the quality of life subscales (Child-reported scales not shown 
in table 2: parent relations and autonomy: p =.071; school environment: p =.809. Parent-
reported scales not shown in table 2: parent relations and autonomy: p =.658; school 
environment: p =.190). No significant differences were found between the effectiveness 
of both treatments on any of the time-points concerning child- or parent-reported AP, 
functional disability, GI complaints, other somatic complaints, and four out of five quality of 
life domains. Standardized mean differences (effect size d; conventions for interpretation: 
d = .20 - small; d = .50 - medium; d = .80 - large; Cohen, 1977) for change in AP according 
to child- and parent-reported API, PIS and PFS varied from .67 to 1.58 for CBT across the 
different measures and end-points, and from .57 to 1.68 for MC, reflecting medium to large 
effects on decreasing AP for both interventions. For child-reported anxiety and depression 
directly after treatment (T2) and at six months follow-up (T3), a significant interaction effect 
between time and treatment indicated that children’s levels of anxiety and depression 
decreased more in the group of children receiving CBT, than in the group receiving MC. At 
12 months follow-up (T4), the anxiety and depression scores of children receiving MC had 
dropped to similar levels as those of children who received CBT. For quality of life related 
to social support and peers, children receiving CBT had improved more at T3 than children 
receiving MC. This significant effect decreased to a trend at T4.
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Treatment success
Table 3 shows the treatment success of both treatments at the three different end points. 
According to the Jacobson and Truax (JT) method applied to the questionnaire data, 31.8% 
of children were recovered or improved at T2, whereas 29.8% of the children receiving MC 
recovered. These percentages increased to 51.2% and 60.0% for CBT at T3 and T4, and to 
41.5% and 56.4% for MC. None of these percentages differed significantly between the two 
treatments (p of all Fisher’s exact tests >.05). The success percentages according to the diary 
data were much higher, with percentages of improvement or recovery of 66.6%, 65.0% and 
65.8% for CBT at the three end points, and 47.5%, 47.4% and 62.8% for MC. These percentages 
also did not significantly differ (p of all χ2-tests > .05). Additionally, it was possible using the 
JT method and the questionnaire data to calculate which children significantly deteriorated 
following treatment. In the group receiving CBT, 2 children deteriorated at T2, none at T3, 
and 4 at T4, whereas 2 children receiving MC deteriorated at T2 and T3. Most of the children 
who deteriorated had a low child-reported API score at baseline: child-reported baseline 
API scores were significantly lower than parent-reported baseline API scores for the children 
who deteriorated (mean children = 19.88, mean parents = 30.00, t(6) = -2.530; p =.045).

The success percentages were calculated on the basis of valid data only. As for the diary 
data the number of missing observations was somewhat higher (range 21-28) than for 
the questionnaire data (range 13-20), we additionally investigated whether children with 
a missing success score differed at baseline from the other children. Children with a missing 
success score on the questionnaire data did not differ from the other children concerning 
their level of AP prior to treatment, the time since the start of their complaints, the number 
of weeks of AP in the past 12 months, gender, or age (p of all t-tests > .05). For the diary data, 
a trend was found for children that did not respond at T3 to report higher levels of AP prior 
to treatment (mean of children responding: 31.80, mean of children not responding: 35.91, 
t(101) = -1.747, p =.084). Additionally, the children not responding at T4 scored significantly 
higher on the number of weeks of AP in the year preceding treatment (mean of children 
responding: 41.33; mean of children not responding: 47.55, t(50.76) = -2.281; p =.027). 

Table 3. Percentage of patients recovered and improved directly after treatment and at six and twelve months 
follow-up

Directly after treatment 6 months follow-up 12 months follow-up

CBT MC CBT MC CBT MC
Reliable change API a

Recovered 29.5 25.5 44.2 36.6 51.1 53.8
Improved 2.3 4.3 7.0 4.9 8.9 2.6
Diary (combination of 
PIS and PFS score) a

Recovered 41.0 25.0 42.5 28.9 58.5 41.9
Improved 25.6 22.5 22.5 18.4 7.3 20.9

Note. a N ranged from 78 to 84; b N ranged from 84 to 91. API=abdominal pain index. PIS=pain intensity score. 
PFS=pain frequency score. p >.05 for all χ2-comparisons between treatment groups at all time points. 
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Adverse events
No serious adverse events were reported and for only one child receiving CBT, the 
first breathing exercise led to hyperventilation, which was successfully reduced in the 
remainder of the CBT sessions. 

Figure 2. Mean and standard deviation of child reported abdominal pain throughout the study.
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Satisfaction with treatment and therapist/doctor
Children receiving CBT rated the therapy with a 7.61 on a scale from 0-10, and rated the 
therapist with an 8.45. Parents of children receiving CBT rated the therapy with a 7.52, and 
the therapist with an 8.28. For MC, these ratings were 7.74 and 8.57 respectively as rated 
by children, and 7.57 and 8.54 as rated by parents. The ratings did not differ between 
treatments or between therapists/doctors (p’s of all t-tests >.05). 
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Health care use after completion of treatment
During the 6 months between the last treatment session and the first follow-up, 
respectively 69.4% and 64% of children receiving CBT or MC reported no health care use 
for FAP, whereas 24.5% and 30% had visited one other health care professional once or 
more often for their complaints, and 6.1% and 6% respectively, had visited two other health 
care professionals. Between 6 and 12 months follow-up, 60.4% of children receiving CBT 
and 75.5% of children receiving MC reported no health care use for FAP, whereas 39.6% vs. 
24.5% visited 1 to 4 other health care providers. None of these percentages significantly 
differed between treatment groups (post-treatment to 6 months follow-up: χ2(2) = .384, p 
=.825; 6 to 12 months follow-up: χ2(4) = .5.354, p =.253).  

Five children switched to CBT after they finished MC at some point during the follow-
up period; 9 children that received CBT had one or more MC visits with the pediatrician 
that included them in the trial after they finished CBT. Excluding the data of these children 
after they made the switch did not have any influence on the results of the linear mixed 
models on pain outcomes, nor did it make a difference in the analyses concerning 
treatment success.

Effect of therapist/doctor and modules used for CBT
To investigate whether treatment effect was related to the specific therapist or doctor that 
delivered the treatment, linear mixed models were used with child and parent reported 
API scores and child reported PIS and PFS scores as dependent variables, correcting for the 
effects of age and gender. No significant interaction effects were found for CBT, indicating 
that all therapists were equally effective in decreasing AP (all p’s of time x therapist 
interaction >.05). For MC, the same held true (p’s of time x doctor interaction >.05 for API 
and PFS; for PIS, p of time x doctor interaction was .033 for main effect, but none of the 
subsequent univariate comparisons were significant, all p’s >.05). 
 Similarly, we investigated whether applying a specific optional module within the CBT 
treatment had an influence on treatment effectiveness using linear mixed models. The 
cognitive module was used for 58.8% of the children receiving CBT, the module focusing 
on the behavior of the child in 60.8%, and the module focusing on behavior of the parent 
in 47.1% of the cases. In 11.8% of the cases, children received only the relaxation module, 
33.3% of the children received one additional module, 31.4% received two additional 
modules, and 23.5% received all available modules. How well children responded to 
treatment showed no relationships with whether they received one of the optional 
modules (p’s of all time x module interaction effects > .05) or what specific combination of 
modules they received (p’s of all Bonferroni corrected post hoc t-tests >.05).
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Discussion

The present RCT shows that 6 weekly sessions of CBT resulted in a significant reduction of 
abdominal pain in over 60% of children with FAP, up to one year after treatment. However, 
6 weekly visits to a pediatrician or pediatric gastroenterologist was equally effective in 
reducing AP, with 56% of children being improved or recovered one year after treatment. 
CBT and MC were also equally effective in decreasing other GI complaints, functional 
disability, and physical and psychological quality of life. CBT, however, was more effective 
than MC directly after treatment and at six months follow-up in decreasing symptoms 
of anxiety and depression. This advantage of CBT over MC disappeared at 12 months 
follow-up, when children that received either treatment reported equally decreased levels 
of anxiety and depression. Both interventions did not differ with respect to health care 
consumption after treatment, or satisfaction with treatment. 

The success rates for CBT found in our study are in accordance with earlier studies 
on CBT for children with FAP (Levy et al., 2010; Robins et al., 2005). In the study by Levy 
et al. (2010), parents reported a similar decrease in disability, whereas the trial by Robins 
et al. (2005) showed an equivalent child-reported reduction of disability directly after 
treatment and at 6-12 months follow-up. However, in contrast to the former trials on CBT, 
no significant difference was found in effectiveness between CBT and MC as performed 
by an experienced pediatrician or pediatric gastroenterologist. The most likely explanation 
for this result lies in the active nature of the present control condition compared to the 
control conditions as used in these other studies, both in frequency and in content (Levy 
et al., 2010; Robins et al., 2005). The MC investigated in this trial was previously performed 
in another RCT at our institution, resulting in similar success rates (Vlieger et al., 2007). 
Note, however, that the intensive protocol used in this study is not representative of daily 
practice of a pediatric gastroenterologist or pediatrician, where patients are seen less 
frequently. Considering the intensified form in which the MC was given, and the fact that 
MC was delivered by experienced pediatricians and pediatric gastroenterologists, while 
CBT was successfully delivered by specially trained master students in psychology, CBT has 
the potential advantage of being less costly and more easily implemented. Future studies 
are encouraged to focus on the cost effectiveness of CBT.

As the present CBT protocol shared many ingredients with a hypnotherapy protocol 
that was previously investigated for its effectiveness at our institution (Vlieger et al., 2007), 
we also compared our results to this protocol. Surprisingly, based on the abdominal 
pain diaries, higher improvement or remission rates at all time points were reported 
after hypnotherapy: 85%, 93% and 96% compared to 66.6%, 65.0% and 65.8% after 
CBT. However, it should be noted that the success percentages for hypnotherapy were 
extremely high for a treatment trial. Considering the fact that the hypnotherapy-trial was 
small (N=53) and made use of only one therapist, a larger RCT including more therapists 
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performing a standardized hypnotherapy protocol is needed to replicate these findings.
 It should be noted that an important reason why both CBT and MC resulted in similar 
outcomes, is their sharing of non-specific treatment ingredients. Most importantly, 
children in both treatments were taken seriously by their doctor/therapist, were treated 
kindly, and received attention for their complaints. The physicians involved in this study 
were experienced in pediatric functional gastro-intestinal problems. They were well aware 
of both the importance of allocation of time to the initial consultation to validate the 
patients’ symptoms, the importance of reassurance and education, and the importance of 
responding to the patients’ specific needs and fears. Indeed, children and parents in both 
treatment conditions reported to be highly satisfied with the treatment they received, 
and with how the doctor/therapist had interacted with and treated them. Although one 
may expect that children and their parents would also be treated kindly by the health care 
professionals they previously encountered, many of them mentioned that previous doctors 
had suggested the pain was ‘all in their heads’ and that they felt they had not been taken 
seriously. The substantial effects of supportive interaction with a practitioner were confirmed 
by a study in adult IBS patients, showing that the effect of a placebo-treatment was much 
stronger if it was accompanied by supportive interaction with a practitioner (Kaptchuk et 
al., 2008). The benefits of a supportive relationship with a practitioner may also provide an 
explanation for our finding that 34 children recovered before they even received treatment, 
after just one consult with one of the pediatricians. These results suggest that much can 
be gained by instructing general practitioners and pediatricians how to effectively interact 
with and treat patients with functional complaints. For a substantial amount of patients, 
this may make further health care consumption unnecessary. 
 This leaves us with the question what percentage of the effect of CBT is attributable 
to non-specific treatment effects, and what percentage to specific techniques used in 
CBT. In other words: what are the processes through which CBT reaches its effect? This 
question has been scarcely investigated in the literature on CBT in general, let alone in 
RCTs investigating the efficacy of CBT for pediatric FAP. Moreover, it is also mostly unknown 
for which type of children CBT is most effective. This is an important question, as with 60% 
of children successfully treated, this means that 40% was not, showing a considerable 
variance in how well children respond to treatment. This suggests that CBT might be 
most effective for specific subgroups of patients. Investigating through which processes 
CBT accomplishes its effects and for which patients CBT is most effective, may enable us 
to improve and tailor the intervention (Kraemer, Wilson, Fairburn, & Agras, 2002; Nock, 
2007; Weersing & Weisz, 2002). Future researchers are therefore encouraged to further 
investigate these issues. 
 It should also be noted that this is the first RCT reporting data on health care use 
following CBT for pediatric FAP. Most children did not visit any other health care professional 
up to one year following either treatment. Considering the fact that at study entry, the 
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children had experienced an average three years of pain and usually had visited several 
doctors and other health care professionals, this is a promising result. 

There are a number of limitations of this study that need to be addressed. First, 
because of the modular nature of the CBT protocol, not every child received the same 
treatment. Although treatment effectiveness showed no relations with which module or 
which combination of modules was applied, future studies are encouraged to investigate 
the effect of applying additional modules in a larger sample. Second, there was a notable 
difference in clinical experience between the doctors delivering MC on the one hand, and 
the therapists delivering CBT on the other. However, it has been found that inexperienced 
therapists when trained in an intervention and receiving supervision, are equally effective 
as experienced therapists (Öst, Karlstedt, & Widén, 2012). Finally, it should be noted that the 
diary-derived data showed larger success percentages than the questionnaire data, which 
was most likely due to missing data in the diaries. Children that did not fill out a diary 
at follow-up reported more severe complaints at baseline, suggesting that the success 
percentages of the diary data may overestimate the actual benefit of both treatments. 
Therefore, future studies should be careful not to incorporate just one of both outcome 
measures. 

We conclude from the present study that CBT appears effective in the treatment of 
children with FAP, but is equally effective as an intensified form of medical care delivered 
by pediatricians or pediatric gastroenterologists experienced in treating children with 
functional gastrointestinal disorders. Future studies should focus on which treatment is 
most effective for which subgroup of patients and on the working mechanisms for CBT, in 
order to improve and tailor the treatment of children with FAP. 
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Abstract

Objectives: Cognitive behavior therapy (CBT) is a promising treatment 
for pediatric functional abdominal pain (FAP). However, a considerable 
percentage of children does not respond to CBT. To be able to improve 
and tailor CBT for pediatric FAP, we explored which factors moderate and 
mediate treatment effectiveness of CBT. 
Method: A total of 104 children aged 7-18 were included and randomized 
between 6 sessions of CBT and 6 sessions of MC. Measures for outcome, 
moderation and mediation were derived from child and parent self report 
(diaries and questionnaires). Investigated moderators were age, gender, 
Rome III diagnosis, time since start of complaints, anxiety, depression, 
emotion awareness, coping with everyday problems, parental functional 
gastrointestinal disorder, and parental stress, anxiety, depression and 
somatization. Investigated mediators were parental and children’s negative 
cognitions about AP and positive thoughts about coping potential, 
children’s coping with AP, parental solicitous responses to AP, and vigilance 
for pain. Assessments were performed pre- and post-treatment, and at 6 
and 12 months follow-up. 
Results: Children that were more likely to show their emotions and to 
seek social support for everyday problems prior to treatment, benefitted 
significantly more from CBT (about 80% effectiveness) than children 
scoring low on these variables (44%). Decreases in children’s negative 
thoughts about their condition were related to better treatment outcome 
for both CBT and MC. Increases in children’s positive thoughts about coping 
potential and decreases in parental solicitous behavior were related to 
better treatment outcome in CBT only.  
Discussion: The present study shows that CBT is more effective for children 
who are more likely to show their emotions and to seek social support 
prior to treatment. Changes in children’s positive and negative cognitions 
and changes in parental solicitous behavior may be mechanisms through 
which CBT exerts its influence. 
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Introduction

Pediatric functional abdominal pain is a common and disabling condition, affecting about 
10% of children in Western countries (Chitkara et al., 2005; Youssef et al., 2006). Cognitive 
behavior therapy (CBT) has been found to be a promising treatment for children with FAP 
(Huertas-Ceballos et al., 2009c; Sprenger et al., 2011). However, a considerable percentage 
of children and adults with FAP do not respond to CBT (20-40%; Lackner et al., 2004; Van 
der Veek, Derkx, Benninga, Boer, & De Haan, submitted b). Moreover, a recent randomized 
controlled trial by our research group showed that, although CBT reduced abdominal pain 
(AP) significantly in over 60% of children, CBT was not more effective than an intensified 
form of medical care in decreasing levels of AP, co-morbid physical complaints and quality 
of life (Van der Veek et al., submitted b). As two different treatments resulted in similar 
outcomes, this raises the question through what processes or mechanisms CBT might work. 
Additionally, we found considerable variance in how children responded to treatment, 
suggesting that CBT might be most effective for certain subgroups of patients. Therefore, 
the aim of the present study was to explore for which children CBT works best (i.e., to find 
moderators of treatment effectiveness), and through what processes or mechanisms CBT 
works (i.e., which factors mediate treatment effectiveness) (Kraemer et al., 2002). Learning 
more about mediators and moderators of CBT may enable us to improve and tailor the 
intervention (Kraemer et al., 2002; Nock, 2007; Weersing & Weisz, 2002). 
 Which factors moderate the effectiveness of CBT has not yet been investigated 
for pediatric FAP, and only to a limited extent for adult functional gastrointestinal 
disorders (FGID). Studies in adults have mostly focused on the moderating influence of 
demographic and clinical characteristics like gender, symptom severity or distress. These 
variables seem to exert some influence on outcome, but the size of this influence is only 
modest, which led researchers to conclude that other factors are likely to be responsible 
for treatment effectiveness (Blanchard et al., 2006; Lackner et al., 2010). Therefore, the 
present study focused, in addition to baseline clinical and demographic characteristics, 
on the moderating influence of the psychological variables emotion awareness and 
coping with everyday problems. Previous studies suggest that a psychological intervention 
is less effective if patients are more alexithymic/less aware of their emotions, or are less 
inclined to talk about or show their emotions to others (Lumley, Neely, & Burger, 2007). 
Indeed, alexithymia has been shown to be related to a decreased effectiveness of medical 
and psychological treatment in adult patients with FGIDs (Porcelli et al., 2003). The way 
children cope with everyday problems is another possible psychological moderator of 
effectiveness of CBT in pediatric FAP. Specifically, it has been suggested that CBT is more 
effective for those children using maladaptive strategies to cope with general problems, 
as CBT may teach them to use more effective coping strategies in other areas of life as well, 
resulting in a greater treatment response (Oxman, Hull, & Dietrich, 2008). Finally, in addition 
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to these child-related variables, the moderating influence of parental stress, parental 
anxious, depressive and somatization symptoms and presence of an FGID in one of the 
parents was investigated. Previous studies suggest that, although the influence seems 
modest, parents may maintain the AP of their children if they experience a lot of somatic 
or psychological complaints themselves (Levy, 2011; Van der Veek et al., 2012). Therefore, 
we expected that if parents reported more physical or psychological complaints, this 
would be related to lower treatment effectiveness. 
 Concerning mediating factors of treatment effects, the study by Sanders and 
colleagues (1994) was the first study explicitly focusing on such factors for a CBT protocol 
designed for pediatric FAP. They found that children’s and parent’s ways of coping with 
AP after treatment, were related to post-treatment levels of AP. However, to establish that 
a factor mediates the effect of treatment on outcome, that factor should not only be 
related to treatment outcome, but treatment should also lead to a change in that factor 
(the mediator) (Baron & Kenny, 1986; MacKinnon et al., 2002), which was not studied by 
Sanders et al.. Levy and colleagues (Levy et al., 2010) and Gross and Warschburger (Gross & 
Warschburger, 2012) did investigate whether CBT led to a change in variables targeted by 
the CBT (i.e., cognitions, parental solicitous behavior, coping with the AP), but did not relate 
these changes to changes in outcome, again making it impossible to conclude whether 
the investigated factors were actually mediators of treatment effects. Therefore, we 
decided to investigate which factors mediate the effectiveness of CBT in treating pediatric 
FAP by studying a) whether treatment resulted in changes in possible mediating variables 
directly after treatment and at 6 months follow-up, and whether such changes were 
larger for the children receiving CBT than for children in the control condition receiving an 
intensified form of medical care (MC); and b) whether these changes in mediators related 
to changes in outcome. The mediating variables that were selected for this study focused 
on the variables that CBT intends to change: a) negative cognitions about AP of children 
and parents; b) parental and children’s positive cognitions about the coping potential of 
the child; c) children’s coping with the AP; d) parental solicitous responses to the AP; and 
e) children’s vigilance towards their AP. Note that to properly establish whether a mediator 
is an actual mechanism of change of the therapy, it should be shown that a change in 
mediator precedes a change in outcome in time, necessitating measures of the mediators 
during treatment (Kraemer et al., 2002; Maric, Wiers, & Prins, 2012; Weersing & Weisz, 2002). 
Because our CBT only lasted six sessions and we focused on many different possible 
mediators, we decided against incorporating an assessment during treatment and to first 
explore which mediators might be candidate mechanisms of change. It was expected that 
the mediators would change more strongly following CBT than following MC, and that a 
change in each mediator would be related to a change in treatment outcome.     
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Methods 

Design and procedure
The study was part of a prospective randomized controlled trial. The study protocol was 
approved by the medical ethical committee of the Academic Medical Center Amsterdam. 
The trial was registered at the Netherlands National Trial Register, trial number NTR1613. 
The  study protocol is described in more detail elsewhere (Van der Veek et al., submitted b) 
and can be requested from the first author.
 Children were included at the general pediatric and pediatric gastroenterology 
outpatient clinics at the Emma Children’s Hospital AMC in the Netherlands. They were 
randomized between 6 sessions of CBT and 6 sessions of medical care (MC). CBT took 
place at De Bascule, academic center for child and adolescent psychiatry, Amsterdam, and 
MC was provided at the Emma Children’s Hospital AMC. Prior to treatment, two to three 
weeks after treatment, 6 months and 12 months after treatment, assessments took place. 
The assessments consisted of filling out a diary for one week, filling out questionnaires and 
undergoing a face-to-face or phone interview during which the functioning of the child 
and the effects of the treatment were evaluated. 

In- and exclusion criteria
Children were eligible if they were between 7 and 18 years of age and fulfilled the following 
criteria, in accordance with the Rome III criteria for pediatric abdominal pain-related 
functional gastrointestinal disorders (Rasquin et al., 2006): 1) AP is main complaint; 2) AP 
lasted at least 8 weeks in past 12 months; 3) no evidence of an inflammatory, anatomic, 
metabolic, or neoplastic process that explains the subject’s symptoms. Additional criteria 
were: 4) absence of a psychiatric disorder which required treatment prior to treatment for 
FAP (e.g., psychotic symptoms, presence of an anxiety disorder that was clearly causing the 
AP); 5) Dutch speaking; 6) AP had to be present in two weeks prior to inclusion. Presence 
of an explanatory organic disease was investigated by performing laboratory tests on 
stool, urine and blood, and by performing an ultrasound, in addition to taking a physical 
examination and mapping the medical history of the child. 

Sample  
Over two hundred children were screened for eligibility, 97 of which were excluded for 
various reasons (for more detail on participant flow throughout the study, see Van der 
Veek et al., submitted b). A total of 104 children were randomized to either CBT (N=52) or 
MC (N=52). Children were predominantly female (72.1%) and of Dutch nationality (84.6%). 
Mean age was 11.9 years (range 7-18, sd=2.76). On average, children had experienced AP 
for nearly three years when they entered treatment (mean=34.01 months, sd=37.37) and 
most of them had experienced AP for the largest part of the preceding year (mean=42.66 
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weeks, sd=14.49). Because of the AP, the children missed approximately one day of school 
per week at inclusion (mean= .83 days, sd=1.23). Ninety-two children (88.5%) participated 
at follow-up directly after treatment, 87 (83.7%) at 6 months follow-up and 88 (84.6%) at 
12 months follow-up. 
 
Interventions
Both treatments comprised of 6 sessions, scheduled approximately one week apart. 
Most children (N=33) received CBT from master students in psychology, who received 
training and supervision by the developer of the intervention, an experienced children’s 
psychotherapist (fifth author). In the other cases (N=13), CBT was delivered by a therapist 
with a master’s degree or higher. MC was delivered by experienced pediatricians or 
pediatric gastroenterologists. 
 Detailed descriptions of the content of both treatments are provided elsewhere (Van 
der Veek et al., submitted b). In essence, the CBT-protocol (Thiadens & De Haan, 2007) 
made use of 4 distinct modules, three of which were only used when the therapist 
deemed them appropriate for the child, allowing some tailoring of the protocol to 
the individual child. The module that was used for every child, consisted of a series of 
relaxation exercises, teaching children to relax when they experienced AP and in doing 
so, teaching them a way to cope with their AP. The three optional modules consisted of 1) 
cognitive therapy directed at changing negative cognitions about the pain, or negative 
cognitions about other things (e.g. worrying about school) that aggravated the pain; 2) 
behavior therapy directed at changing maladaptive coping behavior of the child (e.g., 
avoiding school and social activities because of the pain); and 3) behavior therapy directed 
at changing maladaptive parental coping behavior (e.g., allowing the child to stay home 
from school). To establish which modules the therapist should use, children and their 
parents were interviewed by the therapist about how they were doing in these three areas 
during the two intake sessions preceding the treatment, and during the first two therapy 
sessions. Applying additional modules or not was found to be unrelated to treatment 
effectiveness, suggesting that although the treatment is tailored to the individual child, it 
can be regarded as one protocol and analyzed as such (Van der Veek et al., submitted b). 
 The pediatricians providing the MC educated children and their parents about the 
complaints, prescribed medication, gave dietary advice, or gave advice about continuing 
school and daily activities, as they saw fit. 

Measures 

Pain diary
At all four assessments, children filled out a diary, in which they had to report about the 
frequency, duration and intensity of their AP on a daily basis for one week. The intensity of 
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their AP was scored making use of a Facial Affective Scale (McGrath et al., 1996; Vlieger et 
al., 2007), with intensity scores ranging from 1 (smiling face, no pain) to 9 (crying face, most 
intense pain possible). The diary data were entered in SPSS by a medical and a psychology 
student who were blinded for randomization. From these diaries, we calculated two scales 
indicating pain intensity (pain intensity scores; PIS) and pain frequency (pain frequency 
scores; PFS) (Vlieger et al., 2007). For the PIS, daily scores were transposed to the following 
range: 0=no pain, 1=faces 1 through 3, 2=faces 4 through 6, and 3=faces 7 through 9. For 
the PFS, daily scores were transposed as follows: 0=no pain, 1=1 to 30 minutes of pain, 
2=31 to 120 minutes of pain, and 3=more than 120 minutes per day. For both PIS and 
PFS, the daily scores were added for all 7 days of the diary, resulting in a total score with a 
possible range of 0-21. 

Semi-structured interview for psychiatric diagnoses
To assess whether any psychiatric diagnoses were present, the Anxiety Disorders Interview 
Schedule for Children was used (ADIS-C; Silverman & Albano, 2001). The ADIS-C is a semi-
structured interview assessing DSM-IV diagnoses for all anxiety disorders and depression. 
Additionally, it screens whether any other psychiatric diagnoses like developmental 
disorders or AD(H)D may be present. The ADIS-C takes between 30 to 90 minutes to 
administer. It was separately administered to parents and children. The primary investigator 
and the masters students in psychology who also delivered the CBT were trained in 
administering the ADIS-C and interviewed all parents and children. If any doubts rose 
about diagnoses resulting from the ADIS-C, these were discussed with an experienced 
children’s psychotherapist (fifth author). The ADIS-C has been found to be a valid and 
reliable instrument to diagnose DSM-IV psychiatric disorders in children and adolescents 
(Silverman, Saavedra, & Pina, 2001).  

Questionnaires
The following questionnaires were filled out by both children and parents. Children 
reported about their own complaints, and parents reported about the complaints of their 
child. Moderating variables were measured prior to treatment, and mediating variables 
were measured prior to treatment, directly after treatment and at 6 months follow-up. 

Abdominal pain. The Abdominal Pain Index (API) was used to measure level of AP 
(Walker et al., 1997). The API consists of five questions, and taps on the frequency, duration 
and intensity of the AP the child experienced in the past two weeks. Two questions make 
use of a 6-point scale, one of a 9-point scale and another two of an 11-point scale. A total 
score for the API was computed by recoding each item to reflect a scale ranging from 0 
to 10, and summing all items (Van der Veek et al., 2010). The API has been shown to be a 
reliable instrument, with a Cronbach’s alpha ranging from .80 to .93 (Walker et al., 1997). 

Anxious and depressive symptoms. The Revised Anxiety and Depression Scale – short 
version (RCADS-25; Muris et al., 2002) was used to measure symptoms of anxiety and 
depression. The shortened version of the RCADS has been shown to be a valid and reliable 

22864 Veek, Shelley vd.indd   145 18-07-12   17:20



146 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

instrument to measure symptoms of generalized anxiety disorder, separation anxiety 
disorder, social phobia, panic disorder, and major depressive disorder (Muris et al., 2002). 
Each of the five scales consists of five items that have to be scored on a 4-point scale, 
ranging from (0) never to (3) always. Cronbach’s alphas of the five scales ranged from 
.65 to .83 in previous research (Muris et al., 2002). The four scales of the different anxiety 
disorders were summed to compute one score for anxious symptoms. A separate score 
was calculated for depressive symptoms.

Emotion awareness. Emotion awareness was measured by the self-report Emotion 
Awareness Questionnaire – revised version (EAQ; Rieffe et al., 2008), which has specifically 
been designed for children and adolescents and was partly based on the Toronto 
Alexithymia Scale (TAS-20; Bagby et al., 1994). The EAQ measures six aspects of emotion 
awareness: (1) Differentiating Emotions, (2) Verbal Sharing of Emotions, (3) Not Hiding 
Emotions, (4) Bodily Awareness of Emotions, (5) Attending to Others’ Emotions, and (6) 
Analyses of Emotions. The respondents are asked to rate the degree to which each item 
is true about them on a three-point scale (1 = never, 2 = sometimes, 3 = often). A higher 
score on each subscale reflects a higher ability at the measured concept. All scales have 
been shown to have acceptable psychometric properties, with Cronbach’s alphas ranging 
from .64 to .77 (Rieffe et al., 2008). 

Coping with everyday problems. Coping strategies were measured by a Dutch 
translation of the Children’s Coping Strategies Checklist - Revision 1 (CCSC-R1; Ayers & 
Sandler, 2000; De Boo & Wicherts, 2009). The CCSC-R1 consists of 54 items, all starting 
with the words “If I have a problem…”. The 54 items can be divided in five higher-order 
scales, which measure problem focused coping, positive cognitive reframing, distraction 
strategies, avoidance strategies, and support seeking strategies. Answers are given on a 
four-point Likert scale, ranging from 1 (never) to 4 (always). The CCSC-R1 has been found 
to have sound psychometric properties, with Cronbach’s alphas ranging from .72 to .88 
(De Boo & Wicherts, 2009). 

Parental FGID, anxiety, depression, somatization, and stress. Whether parents suffered 
from any FGIDs was enquired after by the pediatrician during a consult prior to inclusion. 
Depressive, anxious and somatization symptoms of the parents were measured by three 
subscales of the Symptom Check List (SCL-90; Derogatis, 1977, Dutch translation and 
adaptation by Arrindell & Ettema, 2003). The depression subscale consists of 16 items, the 
anxiety subscale of 10 and the somatization subscale of 12 items. The items are measured 
using a 5-point Likert scale, ranging from (1) not at all to (5) very much. Individual scale 
scores were obtained by summing the items belonging to the subscale; higher scores 
reflect more depressive, anxious and somatization symptoms. Test-retest reliability has 
been found to be good for this instrument and strong convergent validity was found with 
other conceptually related scales (Arrindell & Ettema, 2003). Finally, to measure parental 
stress, the NOSI-K (De Brock, Vermulst, Gerris, & Abadin, 1992) a Dutch version of the 
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Parenting Stress Index (PSI; Abidin, 1983) was filled out by parents. This scale asks parents 
to rate 25 statements about their child, for example, “I notice I am not as capable in taking 
care of my child as I thought I would be” and “Parenting this child is harder than I thought 
it would be”. The NOSI-K is a short version of a more comprehensive measure – the NOSI. 
This shorter version was constructed by factor analysis on the original items. A selection 
of 25 items was made, which all loaded high on one common factor, ‘parental stress’. 
Within these 25 items, 10 of the original 13 scales of the NOSI are represented (De Brock 
et al., 1992). The 25 items are totaled to form one new scale, with high scores reflecting 
a high level of parental stress. Participants were asked to rate on a six-point Likert scale 
ranging from ‘totally disagree’ (1) to ‘totally agree’ (6) whether or not they agreed with the 
25 statements. The NOSI-K has been found to have good psychometric properties (De 
Brock et al., 1992). 

Negative and positive cognitions about FAP. Children in both groups and their parents 
filled out the Pain Beliefs Questionnaire (PBQ) to measure both negative and positive 
beliefs about the child’s AP (Van Slyke, 2001; Walker et al., 2005). The PBQ was translated 
into Dutch by the present research group (Van der Veek et al., submitted a). The PBQ is 
a 32-item questionnaire, with 20 items assessing beliefs about condition frequency, 
duration and seriousness, and episode specific intensity and duration. The other 12 items 
make up the problem focused and emotion focused coping potential scales (PFCP and 
EFCP), which measure whether children and parents believe that the child can cope with 
the pain. Responses are given on a 5-point Likert scale; higher scores reflect that the child 
or parent has such thoughts more often. The negative beliefs scale was calculated by 
averaging all 20 items pertaining to that subject. The PFCP and EFCP scales were calculated 
by averaging the 6 items of each scale.

Coping with FAP. To measure the way children coped with their AP, children filled out 
the Pain Response Inventory (PRI; Walker et al., 1997). The PRI is a 60 item questionnaire 
measuring several types of coping strategies. Answers can be given on a 5-point Likert 
scale, with higher scores reflecting a greater usage of these coping strategies. The PRI was 
also translated into Dutch by the present research group (Van der Veek et al., submitted a). 
The PRI consists of 3 higher order scales, measuring active coping (e.g., “try to do something 
to make it go away”), passive coping (e.g., “not even try to do anything about it because it 
will not help”) and accommodative coping (e.g., “try to learn to live with it”). Scale scores 
are calculated by averaging the items pertaining to that scale. The PRI has been shown to 
be a valid instrument, with Cronbach’s alpha’s ranging from .71 to .78 (Walker et al., 1997).

Parental solicitous behavior. Parents filled out the Illness Behavior Encouragement 
Scale (IBES; Walker & Zeman, 1992) to measure parental solicitous behavior. The IBES 
consists of 12 items which are answered on a 5-point scale. Higher scores reflect more 
parental solicitous behavior. The IBES has been shown to be a reliable instrument, with 
Cronbach’s alphas of .75 to .85 (Walker & Zeman, 1992).
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Vigilance to pain. To measure self-reported vigilance to pain, the Pain Vigilance and 
Awareness Questionnaire was used (PVAQ; Roelofs et al., 2002, 2003). The PVAQ consists 
of 16 items which can be answered on a 6-point Likert scale, ranging from (0) never to 
(5) always. Exemplary items are “I focus on sensations of pain” and “I know immediately 
when pain starts or increases”. It has been validated in a Dutch sample of adult healthy 
participants and fibromyalgia patients (Roelofs et al., 2002, 2003). For the present study, 
the items were adapted slightly to accommodate the reading level of the children 
participating in our study. Two subscales were calculated, measuring attention to pain 
and attention to changes in pain. Subscale scores were calculated by summing the items 
pertaining to each scale. 

Statistical analyses
To investigate whether age, gender, Rome III diagnosis, time since start of complaints, 
anxiety, depression, emotion awareness, coping with everyday problems, parental FGID 
diagnosis, and parental stress, anxiety, depression and somatization moderated treatment 
effects, a series of linear mixed models was run in SPSS 18.0 with the moderating variable 
and all its interactions with time and treatment as independent factors, and child and 
parent API scores and PIS and PFS scores as dependent variables. Age and gender were 
entered as covariates. Our objective was to ascertain whether the time x treatment x 
moderator interaction effect reached significance, as this indicates that for different levels 
of the moderator, the interventions lead to a significantly different effect over time. 
 To investigate whether the hypothesized mediator variables parental and children’s 
negative cognitions about the AP and positive thoughts about coping potential, children’s 
coping with AP, parental solicitous responses to AP, and children’s vigilance towards their 
AP changed during each treatment, another series of linear mixed models was performed. 
Time, treatment, and time x treatment were entered as independent variables, and age 
and gender as covariates. Second, to investigate whether a change in mediator was 
related to a change in AP, we calculated Pearson correlations between changes on the 
mediators and changes on self and parent reported API scores, and PIS and PFS diary 
scores. This was only done for those mediators showing significant changes over time 
in the mixed models analyses. Two change scores were calculated per mediator, one 
indicating change from pre- to post-treatment, and one from pre-treatment to 6 months 
follow-up. For the four outcome measures, these two change scores were also calculated, 
and a third change score was added to indicate the change from pre-treatment to 12 
months follow-up. As such, six possible correlations between change in mediator 
and change in outcome could be calculated. With twelve mediator variables and four 
outcome measures, this resulted in 288 correlations. Because of the large number of 
correlations calculated and the exploratory nature of this part of the study, we decided 
to only interpret the influence of those mediators who showed significant correlations 
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on at least three of the six possible correlations between change in mediator and change 
in outcome, and these three correlations had to be significant for at least two of the four 
possible outcomes. Correlations were calculated separately for the two treatments, which 
resulted in rather small sample sizes, showing some outliers. Therefore, Spearman instead 
of Pearson correlations were calculated (Field, 2005). 

Results

Data inspection
For 20 children (17.9%), no parental PBQ data were available because this questionnaire 
was added to the instrument battery at a later time. The reason for the missings in these 
cases was thus observed, and as such it can be described as “missing at random” (MAR) 
(Rubin, 1976). It has been shown that in the case of MAR it is better to impute data than do 
a complete-case analysis (Schafer & Graham, 2002). Therefore, we imputed the PBQ data 
making use of the multiple imputations subroutine available in SPSS 18.0. All variables 
used in this study were used to impute the missing data five times. 

Moderators of treatment effect
None of the demographic (age, gender) or clinical (time since start of complaints, 
Rome III diagnosis, anxiety, depression) characteristics had any moderating effects on 
treatment effectiveness (p’s of all time x treatment x moderator effects >.05 in linear mixed 
models). Also, none of the parent related variables had a moderating effect on treatment 
effectiveness (p’s for time x treatment x moderator effects >.05 for presence of FGID in 
parents and parental stress, anxiety, depression and somatization). The only two variables 
for which we found a moderating effect on two, respectively one of the four outcome 
measures, were ‘not hiding emotions’ (aspect of emotion awareness; PIS: F(3, 90.76) 
= 2.947; p =.037. PFS: F(3, 86.66) = 3.093; p =.031), and ‘seeking social support’ (coping 
strategy; parent reported API: F(3, 85.52) = 2.970; p =.036). The moderating effects of these 
variables are displayed in figure 1 and 2. For children who reported to hide their emotions 
from others less often prior to treatment, CBT was more effective than MC at decreasing 
PIS and PFS diary scores at 6 months follow-up (PIS: t(81.71) = 2.949; p =.004. PFS: t(85.13) 
= 2.710; p =.008). For children who reported to seek social support in the face of everyday 
problems more often prior to treatment, CBT was more effective than MC at decreasing 
parent reported API scores at 12 months follow-up (t(86.49) = 2.874; p =.005). 

To see how large these significant effects were on the treatment success of CBT, we 
calculated the percentage of treatment success on the respective outcome measures in 
the group of children scoring below and above the mean scores of not hiding emotions 
and seeking social support (see Van der Veek et al., submitted b, for more detail on how 
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scores on treatment success were calculated). This analysis showed that in the group of 
children scoring above the mean of not hiding emotions, 79.2% of children who received 
CBT had improved or recovered at 6 months follow-up according to their diaries, versus 
43.75% of children in the group scoring below the mean of not hiding, which was a 
significant difference (χ2(2) = 9.995; p =.007). For MC, no significant relationship was found 
between levels of not hiding emotions and treatment effectiveness (50.0% vs. 45.5% 
success, χ2(2) = 1.261; p =.532). Concerning social support, we found that 81.0% of the 
children scoring above the mean of seeking social support prior to treatment had reliably 
improved at 12 months follow-up according to parent reported API scores, whereas 43.5% 
of the children scoring below the mean of seeking social support had reliably improved. 
This difference was also significant (χ2(1) = 6.502; p =.011). Again, for MC, there was no 
relationship between levels of seeking social support and treatment success (64.7% vs. 
56.5% success, χ2(1)=.273; p =.601).

Figure 1. Moderating effect of not hiding emotions on pain intensity (PIS) and pain frequency (PFS) scores at 6 
months follow-up
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Figure 2. Moderating effect of seeking social support on parental abdominal pain index score at 12 months 
follow-up.
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Mediators of treatment effect
The linear mixed models showed that for all investigated mediator variables, a significant 
time effect was found, except for active coping (F(2, 138.273) = .018; p =.982) and for 
attention to changes in pain (F(2, 108.91) = .084; p =.919). This significant time effect 
indicated that all children changed on those mediators over time, irrespective of the 
treatment they received. For two variables, there was a significant difference between 
treatments. First, a significant time x treatment interaction effect was found for parental 
thoughts about the problem focused coping potential of their children directly after 
treatment (pooled t-test on imputed datasets t = -2.278; N=104; p=.027) and a trend 
was found at 6 months follow-up (pooled t-test on imputed datasets t = -1.769; N=104; 
p =.086). Post-hoc one sample t-tests showed that both treatments led to a significant 
increase in positive parental thoughts, but this effect was stronger for CBT (post-treatment: 
pooled mean difference=1.05, p <.001. 6 months follow-up: pooled mean difference 
= 1.22, p <.001) than for MC (post-treatment: pooled mean difference=.43, p <.05. Six 
months follow-up: pooled mean difference=.73, p <.01). The effect is shown in figure 3a. 
A second significant interaction effect displayed in figure 3b, was for attention to changes 
in pain (post-treatment: t(124.81) = 2.391; p =.018. Six months follow-up: t(154.67) = 2.501; 
p =.013). While children receiving MC did not change in how much  attention they paid to 
changes in their AP after treatment (post-treatment: mean difference = 1.79, p =.216. Six 
months follow-up: mean difference = 1.98, p =.109), this attention decreased in children 
receiving CBT at 6 months follow-up (mean difference = -2.91, p =.021). 

Figure 3. Change in mediating variables over time for both treatments.

a. Parental beliefs about problem focused coping potential of child
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Note: scores increased significantly for both treatments at post-treatment and 6 months follow-up. Difference 
between treatments at post-treatment: p <.05; difference between treatments at 6 months follow-up: p <.10.
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b. Attention to changes in pain
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Note: scores were significantly decreased for CBT at 6 months follow-up. Difference between treatments at post-
treatment and at 6 months follow-up: p <.05.

 Second, to investigate whether changes in mediators were related to changes in 
outcomes, we calculated correlations between changes on the mediator variables and 
changes on self and parent reported API scores, and PIS and PFS diary scores. The results 
are displayed in table 1. The mediators most strongly related to change in CBT were 
children’s negative cognitions about condition seriousness, children’s positive cognitions 
about coping potential, and parental solicitous behavior. Improvements in these variables 
were significantly related to decreases in AP, both at the same time point and prospectively 
(e.g., decrease in negative cognitions from pre- to post-treatment correlated significantly 
(r = -.377) with a better outcome on API score from pre-treatment to 6 months follow-up). 
Changes in children’s negative cognitions were also related to change in AP in children 
receiving MC. 

Discussion

The present exploratory study showed that the psychological factors emotion awareness 
and coping moderated treatment effectiveness of CBT for pediatric FAP. None of the 
demographic, clinical or parental characteristics were found to moderate treatment 
effectiveness. In addition, the results showed that three factors may be candidate working 
mechanisms of CBT: children’s negative cognitions about their AP, children’s positive 
cognitions about their potential to cope with their AP, and parental solicitous behavior. 
 Looking at the results for the moderation analyses in more detail, we see that children 
that were more likely to show their emotions to others and to seek social support prior 
to treatment, benefitted more from CBT than from MC. This effect was profound: about 

22864 Veek, Shelley vd.indd   153 18-07-12   17:20



154 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

80% of children receiving CBT and scoring high on not hiding emotions or seeking social 
support were recovered or improved at 6 or 12 months follow-up, while only 44% of the 
children scoring low on these variables recovered or improved. A possible reason why the 
current protocol was less effective for children that weren’t likely to seek social support or 
to show their emotions, is because it may be more difficult for them to go to a therapist 
and talk about their complaints, making the current protocol less suitable for them. As 
such, incorporating a screening on these variables prior to treatment may be useful in 
deciding which children should receive the CBT protocol as it is, and for which children 
efforts should be undertaken to adapt the CBT protocol, by for example delivering the 
intervention through the internet or through audiotapes (van Tilburg et al., 2009), or by 
paying more attention to their difficulties with showing their emotions. However, because 
of the exploratory nature of the present study, future studies into the influence of these 
moderators on treatment effectiveness of CBT are needed. 

Concerning mediators, decreases in children’s negative thoughts about their condition, 
increases in children’s positive thoughts about their coping potential, and decreases in 
parental solicitous behavior were all related to better treatment outcomes. Note, however, 
that, in contrast to other studies (Levy et al., 2010; Litt, Shafer, Ibanez, Kreutzer, & Tawfik-
Yonkers, 2009), changes in the way children coped with their AP, were unrelated to 
treatment effectiveness. Thus, it seems that for the present population, whether a child 
believes he/she can cope with the AP is more important than the actual coping mechanism 
employed, suggesting that feeling you are in control of your AP might be the factor of 
essence. Also, although parental negative and positive thoughts changed following 
CBT, and positive thoughts increased significantly more following CBT than following 
MC, these changes were mostly unrelated to treatment outcome, making it unlikely 
that changing parental thoughts was a working mechanism for CBT. Instead, changes in 
parental solicitous behavior were related to treatment outcome, suggesting that the overt 
behavior displayed by the parent is more important than the covert thoughts parents 
have about the AP of their child. 
 Surprisingly, decreases in children’s negative cognitions about their condition were 
related to decreases in AP in children receiving CBT as well as MC. Indeed, a study in adult 
patients with IBS showed that medical consultations can change negative cognitions 
about complaints, and these changes were related to better outcome of IBS (Van Dulmen, 
Fennis, Mokkink, Van der Velden, & Bleijenberg, 1997). Thus, it can be questioned whether 
the specific techniques used in CBT exclusively effect changes in negative cognitions. 
Moreover, for all of the mediators it can be questioned what the direction is of the 
relationships between the mediators and treatment outcome. As shown in table 1, changes 
in the mediators were related to changes in outcome concurrently and prospectively, but 
also prospectively in the opposite direction, meaning that a change in outcome from pre- 
to post-treatment was related to a change in mediator at 6 months follow-up. This makes 
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sense intuitively: if the treatment is effective and the AP decreases, negative cognitions 
about AP will probably also diminish. It is clear that more research is needed to discern the 
directionality of these processes, before judgments can be made about whether a factor 
is a mediator or a consequence of CBT. 
 There are a number of limitations to this study that should be addressed. First, not 
every child received the same treatment because the CBT protocol consisted of optional 
modules, allowing tailoring of the protocol to the individual child. However, this limitation 
is mitigated because treatment effectiveness showed no relations with which module or 
which combination of modules was applied (Van der Veek et al., submitted b). Second, 
the present study did not measure change in mediators during treatment, precluding an 
investigation of whether the change in mediator precedes change in outcome and thus 
whether a mediator is an actual mechanism of change of the therapy (Kraemer et al., 2002; 
Maric et al., 2012; Weersing & Weisz, 2002). Because our CBT only lasted six sessions and 
we focused on many different possible mediators, we decided against incorporating an 
assessment during treatment and to perform an exploratory study on which mediators 
might be candidate mechanisms of change. To be able to study whether children’s 
negative and positive cognitions and parental solicitous behavior are actually mechanisms 
of change, however, future research should incorporate an assessment of mediators 
during treatment. Also, we did not assess whether the moderating variables emotion 
awareness and coping with everyday problems changed during treatment, which may 
have occurred. Finally, a lot of exploratory analyses were done, resulting in an increased 
chance on type I errors. More research is needed focusing on specific moderators and 
mediators of treatment effectiveness, to formally establish their influence. 
 Concluding, this study shows that CBT is more effective in decreasing AP in children 
with FAP who show their emotions to others and seek social support more often prior to 
treatment. Changing children’s positive and negative cognitions and changing parental 
solicitous behavior may be mechanisms through which CBT exerts its influence. The results 
of our study may be used as a basis for future studies, incorporating a more vigorous 
design to test for moderators and mechanisms of change of CBT for pediatric FAP.  
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Tuesday, September 8th 2009, 12.00 am, de Bascule, Amsterdam. 

Downstairs, in front of the psychiatry building, Elin and her mother are 

waiting for Elin’s father to get the car from the parking garage. Her pain 

is too intense right now to walk to the car. While they are waiting, Elin 

thinks about all of the things that have been discussed. It was a lot. It’s 

a pity that the psychologist wouldn’t write an excuse note for gym. Well, 

nothing to it than going to gym class this afternoon, then, Elin thinks, 

feeling depressed. Maybe I can be the goalkeeper with soccer, or catcher 

with softball. The psychologist was a little strange, wearing jeans and no 

white coat, Elin thinks. And she was so young. But also sort of nice. Elin 

wonders whether the exercises she should practice, are really going to 

help her. She asks her mother, who replies that she doesn’t know, and 

that they’ll have to wait and see. Elin takes a deep breath, and remembers 

just in time that she has to breath by moving her abdomen now, not by 

moving her chest. That feels funny. But also kind of pleasant. 

Maybe practicing at home is not such a bad idea.

The present thesis aimed to study the effectiveness of a psychosocial treatment for children 
like Elin who suffer from functional abdominal pain (FAP). In addition, throughout the first 
part of this thesis, we investigated whether a number of psychological and social factors 
play a role in the well-being of children with FAP. Where Elin is just starting her treatment, 
at the end of this thesis we have arrived at a beginning of understanding how to best 
treat children with FAP. The present chapter summarizes and integrates the findings of the 
different chapters and will set out future directions for research and practice.

Summary

Part I: Psychosocial risk factors for pediatric FAP
The first empirical study of this thesis is described in chapter 2, and focuses on the 
prevalence of abdominal pain and its relationships with other physical and psychological 
complaints in a community sample of schoolchildren. Additionally, it was investigated 
whether occurrence of AP in this sample coincided with parental physical and psychological 
complaints, as is often found in pediatric FAP. A large sample of schoolchildren aged 7-18 
(N=665) filled out questionnaires, and a total of 391 of their parents also participated. The 
results of this study showed that AP was frequent in this school sample, with 56.5% of the 
children reporting AP at least once in a two-week period. Largest relationships with AP 
were found for female gender, younger age, activity limitations, other somatic complaints 
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and depressive symptoms. The relationship between anxiety and AP was only small in 
this sample, which contradicts findings from clinical studies in children with FAP (Campo 
et al., 2004). Also, parental physical and psychological complaints were unrelated to child 
reports of AP, in contrast to what is usually found in children with FAP (Levy, 2011). 
 The relationship between parental physical complaints and FAP, and the influence 
of parental behavioral reactions to the child’s complaints, was further investigated in a 
systematic review and meta-analysis described in chapter 3. The aim of this review 
was to investigate whether parents maintain or exacerbate the complaints of their 
children through modeling of physical symptoms and solicitous responses to the child’s 
complaints. We found that parents of children with FAP reported more physical symptoms 
than parents of healthy children, but this difference was only small. Additionally, as all 
studies were cross-sectional or retrospective, the causal direction was unclear. For parental 
responses to child complaints, not enough studies were available to perform a meta-
analysis. Moreover, half of the studies that were available, found no significant relationship 
with FAP. We concluded that the present literature is unfit to establish whether parents 
maintain or exacerbate pediatric FAP through the processes investigated. 
 Chapter 4 describes the results of a study investigating the level of emotion awareness 
of children with FAP and what type of coping strategies these children use when coping 
with everyday problems, compared to children with no AP and children with occasional 
AP. In addition, it was investigated whether coping mediates the relationship between 
emotion awareness and FAP. The results showed that children with FAP scored significantly 
lower on most aspects of emotion awareness than children without AP, although these 
differences were small. Contrary to expectations, children with FAP were more aware of 
a link between emotions and bodily sensations than children without AP. As for coping, 
we found that children with FAP used avoidant coping more often than children without 
AP, but coping was not a convincing mediator for the relationship between emotion 
awareness and FAP. It was concluded that children with FAP show only small differences 
in emotion awareness and coping compared to children without AP, and practically no 
difference when compared to children with some AP. 

The objective of our fourth study was to investigate whether children’s or parental 
cognitions and coping behaviors more strongly contribute to a) having pediatric FAP 
and b) the physical and psychological well-being of children with FAP. As described in 
chapter 5, children with FAP and their parents were compared to a control group of 155 
schoolchildren with occasional AP. Both groups filled out questionnaires concerning 
negative cognitions about the severity of the child’s condition, positive cognitions about 
the coping potential of the child, coping with AP, parental solicitous responses to AP, 
and the child’s level of AP, functional disability, anxiety, depression and quality of life. This 
study showed that both children’s cognitions and behaviors and parental cognitions were 
significantly related to FAP, although parental cognitions had a stronger relationship. In 
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contrast, children’s cognitions and behaviors were more strongly associated with children’s 
well-being than parent variables. Concrete displays of parental solicitous behavior were 
unrelated to either having FAP or the well-being of children with FAP. Children’s coping 
behavior and positive thoughts were more strongly related to having FAP and to the well-
being of children with FAP, than children’s negative thoughts about their condition.

The final study for this part of the thesis described in chapter 6 focused on whether 
children with functional abdominal pain (FAP) show an attentional bias for information 
concerning the activity of their body. Additionally, as is suggested by Pennebaker’s symptom 
perception hypothesis, we investigated whether being presented with information about 
bodily activity influenced perception of bodily sensations. Thirty children with FAP and 
thirty healthy children filled out questionnaires and performed a dot-probe detection task, 
in which children were shown sham pictures about their bodily activity. Results showed 
no attentional bias for gut-activity in either children with FAP or control children, although 
children with FAP were slower than healthy children on all supraliminal trials in which gut-
activity was displayed. Children with FAP and healthy children showed an attentional bias 
away from supraliminal pictures about heart-activity. Thirty to forty percent of children 
with FAP experienced a light increase in abdominal pain after the experiment, which 
suggests that focusing on bodily activity may increase symptom perception. Overall, 
children with FAP only differed from healthy children concerning their responses to gut-
activity, not concerning their responses to other bodily activity.  

Part II: Cognitive behavior therapy for pediatric functional abdominal pain
Cognitive behavior therapy (CBT) is a promising treatment for pediatric functional 
abdominal pain (FAP), but solid evidence for its effectiveness is lacking. Chapter 7 describes 
the results of a randomized controlled trial, aiming to investigate the effectiveness of a six 
session protocolized CBT, compared to the effects of six visits to a pediatrician (medical 
care; MC). One hundred and four children aged 7-18 were randomized to CBT or MC. 
CBT was mostly delivered by trained master students in psychology, MC was delivered 
by pediatricians or pediatric gastroenterologists. Both CBT and MC led to a significant 
decrease in abdominal pain, but the treatments did not differ in their effectiveness. One 
year after treatment over 60% of children that received CBT had significantly improved 
or recovered, versus 56% of children receiving MC, which did not significantly differ. For 
secondary outcomes, it was found that directly after treatment and at six months follow-
up, children that received CBT experienced fewer symptoms of anxiety and depression 
than children that received MC. As two different treatments led to similar results, more 
research into the working mechanisms of each treatment is warranted.
 A first step into this research on working mechanisms is made in our final empirical 
study presented in chapter 8, in which we explored which factors moderate and mediate 
treatment effectiveness of CBT. Investigated moderators were age, gender, Rome III 
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diagnosis, time since start of complaints, anxiety, depression, emotion awareness, coping 
with everyday problems, parental functional gastrointestinal disorder, and parental stress, 
anxiety, depression and somatization. Investigated mediators were parental and children’s 
negative cognitions about AP and positive thoughts about coping potential, children’s 
coping with AP, parental solicitous responses to AP, and vigilance for pain. Results showed 
that children that were more likely to show their emotions and to seek social support for 
everyday problems prior to treatment, benefitted significantly more from CBT (about 80% 
effectiveness) than children scoring low on these variables (44%). Decreases in children’s 
negative thoughts about their condition were related to better treatment outcome for 
both CBT and MC. Increases in children’s positive thoughts about coping potential and 
decreases in parental solicitous behavior were related to better treatment outcome in CBT 
only. Concluding, CBT is more effective for children who are more likely to show their 
emotions and to seek social support prior to treatment. Changes in children’s positive 
and negative cognitions and changes in parental solicitous behavior may be mechanisms 
through which CBT exerts its influence. 

Integration of findings

Which psychosocial factors may be risk factors for pediatric FAP? 
Throughout this thesis, many psychosocial factors have been tested for their relationships 
with either the presence of FAP, or the psychological and physical well-being of children 
with FAP. Before describing our conclusions, however, I would like to stress that because 
the main objective of our research was to test the effectiveness of CBT for children with 
FAP, any investigations concerning risk factors could only be performed cross-sectionally 
by measuring these factors during the pre-treatment assessments. For a true investigation 
of whether a psychosocial factor is a risk factor for FAP, longitudinal or experimental studies 
are needed. We have compensated for this limitation to an extent by making comparisons 
with control groups, thus searching for factors that differentiate children with FAP from 
children with no abdominal pain and children with occasional AP of diverse etiology. 
However, while reading the discussion below, one should bare in mind that because of 
the limitations in design, all suggestions about causality are necessarily preliminary. 
 Nevertheless, the cross-sectional studies described in this thesis do provide clues for 
which factors are likely to be risk factors and which are not. For example, it seems unlikely 
that alexithymia/emotional awareness is an important risk factor, as it showed only small 
relationships with FAP, and the same holds true for the way children coped with everyday 
stressors. Also, we could find only small or no effects for parental solicitous responses and 
parental modeling of physical complaints in both our meta-analysis and our own empirical 
studies presented in chapter 2, 3 and 5. This result deserves special notion, as despite 
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the feeble evidence available, some experts in the field state that “Parental response to 

child pain behaviors appears to be a key factor in the development and maintenance of FAP” 
(Levy, 2011, pp. 1), and it has been suggested to develop interventions based purely on 
this factor, only ‘treating’ parents and not including children in the treatment. Clearly, the 
literature and the present thesis cannot support such an intervention. 

Factors that were more strongly related to the presence of FAP and the psychological 
and physical well-being of children with FAP, were the way children coped with their 
abdominal pain, children’s and parental negative cognitions about the seriousness of the 
child’s condition, and their positive cognitions about the coping potential of the child. 
However, the note about causality mentioned above seems extra relevant for these factors. 
For example, some of the negative cognitions investigated were catastrophic thoughts 
like “My stomach aches mean I have a serious illness” and “I’ll always have stomach aches”. 
Although theory suggests that these negative cognitions will increase the experience of 
AP, it is equally likely that a reverse relationship holds true, and that having more severe AP 
will prompt such thoughts. A likely scenario is that they constantly influence each other, 
resulting in a vicious circle. Also, the fact that we found that healthy children cope more 
actively with AP then children with FAP do, does not automatically mean that failing to 
use active coping is a risk factor for FAP, as here too the relationship can be reversed: active 
coping may be effective to reduce occasional episodes of AP, but may not effectively 
reduce chronic AP, and as such, children with FAP will cease to use active coping. Although 
most research on coping and cognitions in children with FAP is cross-sectional, there 
are a few studies that have employed a longitudinal design and found that coping and 
cognitions are related to outcome over time (Shirkey, Smith, & Walker, 2011; Walker et al., 
2005, 2007). However, these studies are scarce, and more are needed to gain more insight 
into whether these factors may be risk factors for FAP. 

A final risk factor investigated in this thesis that we did not yet mention, is information 
processing, and more specifically, whether children with FAP have an attentional bias for 
the activity of their body. We did not find convincing evidence for the presence of an 
attentional bias in the present thesis; in fact, the three studies including our own that up 
to now have been performed in children with FAP yielded very inconsistent results, with 
one study showing an attentional bias toward pain stimuli (Beck et al., 2011), the second 
showing evidence for an attentional bias away from pain stimuli (Boyer et al., 2006), and 
our study showing no evidence at all for an attentional bias. Chapter six does, however, 
show that attentional processes may play an important role in FAP, as we found that in 30 to 
40% of children with FAP, AP increased following the dot-probe task during which children 
were confronted with information about their bodily activity. As this task lasted only about 
twenty minutes, it is surprising that such a short amount of time spent focusing on the 
body may increase symptom reporting. Of course, we cannot say for sure that focusing 
on the body caused this increase in AP, as it could also have been the stress of being in an 
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experiment. Nevertheless, the results deserve further investigation, especially because of 
its potential for developing new intervention strategies like decreasing interpretation and 
attentional biases using computer paradigms.

Concluding, the present thesis showed that coping with AP, parental and children’s 
cognitions about AP and information processing may be factors relevant to the 
continuance, exacerbation and possibly onset of FAP, whereas for emotion awareness, 
social learning and coping with everyday problems it is unlikely that they play important 
roles in the etiology of FAP.  

Treating children with FAP – the benefits of a supportive relationship
The second aim of this thesis was to investigate the effectiveness of CBT in treating children 
with FAP. The most important conclusion that can be drawn from our RCT is that children 
with FAP can be effectively treated. Sixty percent of the children that were included in the 
RCT were significantly improved or recovered up to one year after treatment. However, 
what is also clear, is that it doesn’t seem to matter which of the two treatments was used, 
or whether treatment was provided by relatively inexperienced, trained master students 
in psychology, or by more experienced pediatricians and pediatric gastroenterologists. 
Both treatments resulted in approximately equal success rates: CBT significantly reduced 
AP in over 60% of children at one year follow-up, and MC reduced AP significantly in about 
56% of children. However, one should bear in mind that the intensive protocol for MC 
used in this study is not representative of daily practice of a pediatric gastroenterologist or 
pediatrician, where patients are seen much less frequently.

One explanation for the similar effectiveness of CBT and MC may be that both used 
certain specific and unique therapeutic ingredients (e.g., the relaxation exercises used in 
CBT and medications prescribed in MC) that were equally effective. Also, both treatments 
had some similar ingredients like stressing the importance to go to school, although this 
was applied in a more structured way during CBT. However, we know from psychotherapy 
research that a considerable part of the treatment effect can be attributed to nonspecific 
treatment factors like a supportive relationship with a health care professional (Horvath & 
Symonds, 1991). As described in chapter 7, we feel that this supportive relationship is an 
important therapeutic ingredient that CBT and the intensive MC protocol had in common, 
and that this relationship may thus account for part of the similarity in effectiveness. 
Another result underscoring the relevance of this factor, was that 34 of the children that 
were screened for inclusion did not need any further treatment, because their AP was 
resolved after just one or two visits to one of our pediatricians. During those initial visits, 
children and parents were taken seriously: they received attention for and explanation 
about the complaints, diagnostic tests were performed when necessary, and they were 
treated kindly and with respect. Although one would expect that children would be 
treated as such by other health care professionals as well, one of the more unfortunate 
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conclusions we have to draw in this thesis is that this is not the case. Parents and children 
often said that they felt that previous doctors had not taken them seriously and had 
suggested that the pain was ‘all between the ears’. The fact that so many children got 
better after just one consultation with one of the pediatricians, suggests that a lot can 
be gained from teaching pediatricians and general practitioners how to best respond to 
patients with functional complaints. A stepped care approach in which the first step is to 
take time for and listen to the patient and thereby validating their complaints, thus seems 
fruitful. 
 It should be noted that as the present RCT did not include a control condition in which 
no supportive therapeutic relationship was provided, we cannot test what percentage 
of the treatment effect can be specifically attributed to this factor. As it took three years 
to gather enough children for the present RCT, it would not have been possible to 
include another treatment arm like real standard medical care in this single center trial. 
However, we encourage future multicenter trials to try to quantify the effects of providing 
a supportive relationship in the treatment of pediatric FAP.

Is CBT effective, and how does it reach its effects?
In light of the discussion above, what can we say about the effectiveness of our CBT 
protocol? Should we stop using any specific techniques from now on and just sit down and 
talk with the patient, building a rapport, or does the specific content of the protocol bear 
additional value? Previous research provides some clues for the answer to this question. 
For example, the effects of CBT for pediatric FAP have been reported to be larger than the 
effects of purely receiving attention for the complaints (Levy et al., 2010). Additionally, 
interventions that for the largest part exclude the component of a supportive therapeutic 
relationship like internet interventions and guided relaxation through audiotapes, have 
been shown to have positive effects on decreasing AP in children with FAP (Hicks, von 
Baeyer, & McGrath, 2008; Palermo, Wilson, Peters, Lemandowski, & Somhegyi, 2009; van 
Tilburg et al., 2009). These results thus suggest that the techniques used in CBT also 
contribute to its effectiveness. However, what do our own data tell us about how CBT 
reaches its effects? 

Chapter 8 provides part of the answer. Here we investigated which psychosocial 
factors changed due to or following CBT, and if a change in these factors related to a 
change in outcome. We found that CBT reduced children’s negative cognitions about 
their condition, increased children’s positive cognitions about their potential to cope with 
their pain, and decreased parental solicitous behavior, and that changes in these factors 
were related to changes in outcome. Thus, part of the effectiveness of CBT may indeed 
be attributed to changes in the factors that CBT focuses on. However, these relationships 
can also indicate a reverse causal direction, as the described factors may also change as 
a result of disappearance of the AP. One should note that the study described in chapter 
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8 was exploratory and the design was not suitable to formally investigate mechanisms 
of change, urging future studies to incorporate a more vigorous study design, including 
measuring change in mediating factors during treatment. Nevertheless, we may conclude 
that the specific content of CBT does seem to add to the treatment effect.

Another question we can ask ourselves about the effectiveness of CBT is: is it enough? 
How enthusiastic should we get about the 60% of children that were recovered or improved 
one year after follow-up? Although this is a promising result, it also means that 40% of 
children did not recover, which leaves ample room for improvement. Chapter 8 suggests 
how we may accomplish this to an extent, as this chapter showed that CBT was more 
effective in a specific subgroup of patients. For children who were more willing to show 
their emotions and who were more likely to seek social support when confronted with 
everyday stressors, CBT was significantly more effective at 6-12 months follow-up, with 
80% improvement versus 44% in children scoring low on these factors. Thus, screening for 
such factors prior to treatment may be useful. In addition, this suggests that the treatment 
protocol may need adaptation for those children scoring low on these factors. This can be 
done by providing the intervention through the internet or through audiotapes, thereby 
offering them an intervention in which they do not have to share with others how they 
are doing. In light of the discussion above about the beneficial effects of a therapeutic 
relationship, we feel it would be highly interesting to investigate the effectiveness of such 
a stripped-down intervention for this subgroup of patients. On the other hand, exactly 
because of the potential benefits of a therapeutic relationship, the face to face therapy 
could also be adapted or expanded to help children deal with these specific difficulties. 
Note that we did not investigate whether seeking social support and being reluctant to 
show your emotions changed during treatment. It is easily imaginable that CBT can have 
an effect on one’s willingness to share emotions with others and to seek social support 
in the face of problems. So perhaps, the therapist delivering the CBT should pay more 
attention to this in the treatment of this subgroup of children. However, again one should 
keep in mind that the data presented in chapter 8 were exploratory and the relevance 
of social support seeking and hiding emotions as moderators of treatment effectiveness 
should be replicated before a screening as mentioned above is implemented in practice. 

Finally, the attentive reader may have noticed that whereas not hiding emotions and 
seeking social support were significant moderators of the effectiveness of CBT for FAP, the 
first part of this thesis showed that these factors were mostly unrelated to FAP. Although 
these results seem contradictory, they actually are not, as it is likely that these aspects of 
coping and emotion awareness are relevant moderators of psychological therapies for any 
disorder, and not just for pediatric FAP (e.g., Lumley et al., 2007). In other words, not every 
factor that should be considered in the treatment of FAP, needs to be a risk factor for FAP. 
However, also note that because they have no large relationship with FAP, focusing on 
changing these factors in all children with FAP seems inappropriate. Another discrepancy 
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exists for parental solicitous behavior, which was found to be unrelated to being diagnosed 
with FAP and to the psychological and physical well-being of children in chapter 5, but was 
identified as a potential mediator of treatment effectiveness in chapter 9. An explanation 
for this finding is less obvious than for the moderators, because if solicitous behavior 
has no relation with AP, why would decreases in this behavior be related to decreases in 
AP? More studies discerning cause and effect seem warranted to shed more light on the 
relevance of changing parental solicitous behavior during CBT for FAP. 

Directions for future research and intervention

At the end of this thesis, it is apparent that a number of voids in the literature remain that 
deserve attention. Concerning research, one of the most important recommendations 
we can make, is that more longitudinal and experimental research should be performed. 
Much of the literature on psychosocial risk factors for pediatric FAP is cross-sectional, as 
were our own studies. However, if we ever want to discern whether the psychological and 
social factors investigated in this thesis are actually maintaining or exacerbating factors, 
experimental and longitudinal research is needed. Experimental study designs are starting 
to be implemented in the research fields on parental influences (Goubert, Vervoort, Cano, 
& Crombez, 2009; Walker et al., 2006) and attentional biases (Beck et al., 2011; Boyer et al., 
2006; chapter 6), but more studies are needed to validate these preliminary findings. 
 Another intriguing challenge for future research is how best to measure the concepts 
under investigation. First of all, our RCT showed that questionnaire data or diary data, 
although both self-reported, showed very different treatment effects directly after 
treatment, with success rates for CBT of 66.6% according to the diary data, and 30% 
according to the questionnaire data. This suggests that either the diaries overestimate the 
actual success of treatment, or the questionnaires underestimate its effect. Considering 
the problems accompanying diary data, with much missing data and children filling out 
a diary in retrospect for a whole week instead of daily like is intended, it is likely that the 
questionnaire data are more reliable, but these also suffer from the usual drawbacks of 
self-report. Although observation is always mentioned as an alternative to self-report, this 
is difficult for the subjective experience of pain. In the present study we asked parents 
to observe and rate the pain of their children, but parents often mentioned they found 
this difficult to do, especially those parents who had older children that did not talk as 
much about their pain with their parents. Thus, every single mode of measurement has 
its drawbacks and using multiple sources of pain rating as used in the present study is 
essential to get the most complete picture on the effectiveness of a treatment. 
 Similarly, for the two concepts of emotional awareness and attentional biases, it 
can be questioned whether the measures we used represent the concepts in the best 
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way. To start with the latter, many remarks can be made about the validity of the dot-
probe task used in the present thesis and, in fact, about the dot-probe task in general 
when used in pain-related attentional bias research (Dear, Sharpe, Nicholas, & Refshauge, 
2011). For example, one may wonder whether the pictures we used were clear enough 
to be processed at a subliminal level, whether they were threatening enough to elicit 
an attentional response, whether the curiously slow reaction times in response to leg-
pictures indeed can be explained by characteristics of the pictures or by some other 
unknown effect, etcetera. More research is needed to validate this procedure, before we 
can conclude that the fact that we did not find an attentional bias, indeed means that 
no attentional bias is present in children with FAP. How to reliably measure emotional 
awareness is also an intriguing and difficult question. The present study used a validated 
self-report instrument, but thinking about the concept, it seems strange to use self-report 
for a concept measuring awareness. To be able to fill out such a questionnaire, one must 
be aware of not being aware of his emotions - this is an obvious paradox. The large body 
of research using self-report to measure alexithymia and emotion awareness seems to 
suggest that it is possible to measure these concepts by self-report, but it can at least be 
questioned whether this is correct, and efforts should be undertaken to measure emotion 
awareness on a more experimental level as was done in the studies by Jellesma et al. (2009) 
and Rieffe et al. (2004). Moreover, it should be noted that the literature on alexithymia 
and emotion awareness is confused, with ongoing discussions about its definition and 
the concepts that are embraced by these umbrella terms (Larsen, Brand, Bermond, & 
Hijman, 2003; Lumley et al., 2007). This was also seen in the present thesis, where we 
found that a specific aspect of alexithymia/emotion awareness that seems key to its 
relationship with somatic complaints – the awareness of bodily sensations accompanying 
emotions – consistently shows relationships with somatic complaints that contradict 
alexithymia-theory. Alexithymia theory suggests that persons that are more alexithymic 
report medically unexplained symptoms, because they incorrectly attribute physical 
sensations that belong to an emotion to a physical disease and thus seek medical care for 
symptoms for which no physical disease can be found (Kooiman et al., 2004). However, our 
data showed that children with FAP had no trouble acknowledging that certain physical 
sensations accompany emotions. On the contrary, they were more aware of this fact than 
their healthy peers (chapter 4), which is in line with earlier research findings (Jellesma et 
al., 2006; Rieffe et al., 2007, 2008). This poses questions about the alexithymia concept as a 
whole, that should be sorted out in future research. 
 The present thesis also holds implications for future studies on treatment of children 
with FAP. In our opinion, the most important step forward is to investigate mechanisms of 
change of CBT to be able to improve and tailor the intervention, focusing on the mediators 
and moderators that were found relevant in this thesis. Additionally, as the treatment 
was successfully delivered by inexperienced trained master students in psychology, this 
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suggests that the treatment could perhaps also be successfully delivered by trained nurses 
or other health care professionals. This may reduce the possible stigma of having to go to 
a psychologist, although very few of the children in our study expressed that they had 
problems with this. Finally, another promising research avenue is to investigate whether 
CBT can also be successfully delivered through the internet, with or without contact with 
and feedback from a therapist. The nature of the present protocol, with only 6 sessions 
and clearly described goals, makes the protocol easy to convert to an internet format. 
Providing the intervention through the internet has the potential to make the intervention 
more accessible and could perhaps prevent children from coming in to secondary and 
tertiary care if the intervention could be disseminated from general practitioners’ offices. 
Previous studies on the effectiveness of internet interventions with therapeutic feedback 
for pediatric pain are promising (Hicks et al., 2008; Palermo et al., 2009). 

A final implication for intervention that should be considered, is whether the fact that 
intensive MC was equally effective as CBT means that we should implement the intensive 
MC protocol in more hospitals in the Netherlands. The answer to this question seems to 
be no. At a presentation of the results of our RCT during a conference of the Dutch Society 
for Gastroenterology, the audience did not react enthusiastically to a suggestion made 
by the chairman that gastroenterologists should start to employ the intensive MC in their 
daily practice. This negative reaction may be because of time or financial considerations, 
as with the current health care system in the Netherlands, hospitals get a set amount 
of money for every child with FAP, irrespective of how often the pediatricians see these 
children. However, it is also commonly known that patients with medically unexplained 
symptoms are not popular among doctors, who often feel pressurized by the patient to 
perform more diagnostic tests and apply biomedical interventions. They generally feel that 
patients with medically unexplained symptoms are ‘difficult to manage’ (Reid, Whooley, 
Crayford, & Hotopf, 2001). In contrast to this view, studies show that patients mostly just 
seek to be reassured and understood and are not focused on additional diagnostic testing 
(Olde Hartman, Hassink-Franke, Lucassen, Van Spaendonck, & Van Weel, 2009). Thus, there 
seems to be a chasm between the way most physicians feel about patients with medically 
unexplained symptoms and about what they can offer them on the one hand, and what 
they can in fact, as underlined by this study, offer them on the other. Medical training 
up till now pays little attention to how doctors can effectively interact with patients 
with medically unexplained symptoms. Considering the beneficial effects of a good 
doctor-patient relationship found in this study, efforts should be undertaken to change 
physicians’ attitudes toward patients with medically unexplained symptoms, starting at 
medical school. This seems a more important, fruitful and feasible goal than implementing 
the MC protocol throughout hospitals in the Netherlands.
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Conclusion

At the end of this thesis, we have arrived at a beginning of understanding how to best 
treat children with FAP like Elin presented in the introduction and at the beginning of this 
discussion. As is often the case, in our attempt to answer our primary research questions, 
we have raised many new ones. Nevertheless, we have also found some answers. Most 
importantly, we have shown that children like Elin cán be effectively treated with a short, 
protocolized CBT. Although further evidence about the working mechanisms of CBT is 
needed to be able to improve and tailor the intervention, we hope to have made clear 
that sending children home with the message that they “will have to learn to live with it”, 
does not do justice to what we can provide them. Future researchers are encouraged 
to perform more longitudinal and experimental studies on psychosocial risk factors and 
treatment for children with FAP, to be able to help children like Elin more effectively in the 
future.
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Chronische buikpijn is een veelvoorkomende klacht bij kinderen en jongeren. Ongeveer 
10% van de kinderen in Westerse landen heeft last van terugkerende buikpijn (Chitkara 
et al., 2005) en in de meeste gevallen kan er geen lichamelijke oorzaak voor deze pijn 
gevonden worden. Indien er geen lichamelijke oorzaak wordt gevonden, spreekt men over 
‘functionele’ buikpijn (FAP). Het doel van het huidige proefschrift was om de effectiviteit 
te onderzoeken van een psychosociale behandeling voor kinderen en jongeren met 
FAP. Daarnaast is in het eerste deel van dit proefschrift onderzoek gedaan naar de relatie 
tussen het welzijn van kinderen met FAP en een aantal psychologische en sociale factoren 
die mogelijk een rol spelen in de etiologie van FAP. Dit hoofdstuk vat de belangrijkste 
bevindingen uit het huidige proefschrift samen.

Deel 1: Psychosociale risicofactoren voor functionele  
buikpijn bij kinderen 

Buikpijn en comorbide klachten
Het eerste wetenschappelijke onderzoek van dit proefschrift wordt beschreven in 
hoofdstuk 2. Dit hoofdstuk richt zich op de prevalentie van buikpijn in een groep 
schoolkinderen uit de algemene populatie, en op de relatie tussen buikpijn en andere 
lichamelijke en psychische klachten bij deze schoolkinderen. Ook wordt in dit hoofdstuk 
onderzocht of buikpijn bij schoolkinderen samenhangt met lichamelijke en psychische 
klachten van ouders, zoals vaak wordt gevonden bij kinderen met FAP. Een grote groep 
kinderen tussen de 7 en 18 jaar vulden hiertoe vragenlijsten in (N=665), en bij 391 van 
deze kinderen namen ook de ouders deel aan het onderzoek. 
 Uit de resultaten van deze studie bleek dat buikpijn vaak voorkwam; 56.5% van 
de kinderen vertelden dat ze in de twee weken voorafgaand aan het invullen van 
de vragenlijst, minstens één keer buikpijn hadden gehad. De mate waarin kinderen 
buikpijn rapporteerden hing het sterkst samen met geslacht, leeftijd, beperkingen in 
het functioneren, andere lichamelijke klachten en depressieve klachten. Kinderen die 
meer buikpijn rapporteerden waren vaker van het vrouwelijk geslacht, waren jonger, en 
rapporteerden naast de buikpijn ook meer beperkingen in het functioneren, meer andere 
lichamelijke klachten en meer depressieve klachten. Er werd slechts een zwakke relatie 
tussen buikpijn en angstklachten gevonden, wat in strijd is met resultaten van studies die 
onderzoek doen bij kinderen met FAP (Campo et al., 2004). Lichamelijke en psychische 
klachten van ouders bleken geen relatie te vertonen met de klachten van het kind, en ook 
dit is in strijd met resultaten uit eerder onderzoek bij kinderen met FAP (Levy, 2011). Verder 
onderzoek hiernaar lijkt dan ook geboden.
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Invloed van ouders
Naar de lichamelijke klachten van ouders van kinderen met FAP en de manier waarop 
ouders reageren op de buikpijnklachten van het kind, werd verder onderzoek gedaan 
in een systematische review en meta-analyse beschreven in hoofdstuk 3. Het doel van 
deze meta-analyse was om te onderzoeken of ouders de buikpijnklachten van hun kind 
mogelijk in stand houden of verergeren via de psychologische processen modeling en 
bekrachtigen van ziektegedrag. Modeling verwijst in dit geval naar de theorie dat kinderen 
de buikpijn ‘aan kunnen leren’ van hun ouders indien ouders zelf ook veel lichamelijke 
klachten hebben. Het bekrachtigen van ziektegedrag verwijst naar het idee dat ouders 
de klachten van hun kind mogelijk in stand houden door onhandig ziektegedrag van het 
kind te belonen (bijvoorbeeld door het kind bij pijn thuis te laten blijven van school en te 
vertroetelen).
 Uit de gevonden artikelen bleek dat ouders van kinderen met FAP meer lichamelijke 
klachten rapporteren dan ouders van gezonde kinderen, maar het verschil tussen deze 
twee groepen was slechts klein. Bovendien waren alle gevonden studies ofwel cross-
sectioneel ofwel retrospectief van design, waardoor er geen oorzaak-gevolg relatie kon 
worden aangetoond. Over de vraag of ouders onhandig ziektegedrag van het kind 
bekrachtigen, waren slechts weinig studies van voldoende kwaliteit gepubliceerd. Er kon 
dan ook geen meta-analyse uitgevoerd worden op deze beperkte gegevens. De helft van 
de studies die wél naar ouderlijke reacties keken, vond geen verband met de klachten van 
het kind. Concluderend kan worden gezegd dat er te weinig bewijs is in de bestaande 
literatuur om vast te kunnen stellen of ouders de klachten van hun kinderen in stand 
houden of verergeren.
 
Emotioneel bewustzijn en coping
In de literatuur wordt gesuggereerd dat patiënten met medisch onverklaarde klachten 
problemen hebben met het bewust ervaren van emoties en met het adaptief omgaan 
met dagelijkse spanningen (coping), en dat deze problemen gerelateerd zouden zijn aan 
de etiologie van de klachten. Hoofdstuk 4 beschrijft een onderzoek waarin gekeken werd 
naar hoe bewust kinderen met FAP zich zijn van hun eigen emoties, en hoe zij omgaan 
met dagelijkse spanningen. Daarbij werd een vergelijking gemaakt tussen het emotioneel 
bewustzijn en de coping vaardigheden van kinderen met FAP, kinderen zonder buikpijn en 
kinderen die af en toe buikpijn ervaren. Bovendien werd onderzocht of de manier waarop 
kinderen omgaan met dagelijkse problemen, de relatie tussen emotioneel bewustzijn en 
buikpijn medieert. 
 Uit de resultaten bleek dat zoals verwacht, kinderen met FAP zich minder goed bewust 
waren van hun emoties dan kinderen zonder buikpijn. De verschillen waren echter slechts 
klein, en kinderen met FAP verschilden vrijwel niet van kinderen die af en toe buikpijn 
rapporteerden. Bovendien lieten de resultaten zien dat, in tegenstelling tot wat we 
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hadden verwacht, kinderen met FAP beter waren in het erkennen van een relatie tussen 
emoties en bijbehorende lichamelijke sensaties. De resultaten voor coping lieten zien dat 
kinderen met FAP vaker problemen vermijden dan gezonde kinderen, maar coping was 
geen overtuigende mediator in de relatie tussen bewustzijn van emoties en FAP. Over 
het geheel genomen bleken kinderen met FAP wat betreft hun bewustzijn van emoties 
en coping vaardigheden slechts in beperkte mate te verschillen van kinderen zonder 
buikpijn, en zij verschilden vrijwel niet van kinderen die af en toe buikpijn ervaren.

Gedachten en gedrag van ouders en kinderen
Onze vierde studie, beschreven in hoofdstuk 5, richtte zich op de manier waarop kinderen 
en hun ouders over de buikpijnklachten denken en met de buikpijn omgaan. Dergelijke 
gedachten en manieren van coping worden namelijk vaak aangepakt tijdens cognitieve 
gedragstherapie, maar het is tot op heden nog niet duidelijk welke van deze factoren de 
sterkste relatie met FAP vertoont en dus wellicht het meest belangrijk is om tijdens de 
behandeling te veranderen. Daarbij werd specifiek onderzocht of de rol van het gedrag 
en de gedachten van kinderen of dat van ouders sterker gerelateerd was aan a) het hebben 
van FAP, en b) het fysieke en psychische welbevinden van kinderen met FAP. De gegevens 
van kinderen met FAP en hun ouders werden hiertoe vergeleken met de gegevens van 
schoolkinderen die af en toe buikpijn hadden. Beide groepen vulden vragenlijsten in 
betreffende negatieve gedachten over de ernst van de klachten van het kind, positieve 
gedachten over de mogelijkheden van het kind om het hoofd te bieden aan de pijn, 
coping met de buikpijn en het bekrachtigen van onhandig ziektegedrag door de ouders. 
 De analyses lieten zien dat zowel gedachten en gedrag van het kind, als gedachten 
van de ouder gerelateerd waren aan het hebben van FAP; de relatie tussen gedachten 
van de ouder en het hebben van FAP bleek echter het sterkst. Daarentegen waren de 
gedachten en het gedrag van het kind juist sterker gerelateerd aan het fysiek en psychisch 
welbevinden van het kind dan de gedachten en het gedrag van de ouders. Onhandige, 
bekrachtigende reacties van ouders op de buikpijn van het kind waren niet gerelateerd 
aan het hebben van FAP, noch aan het welbevinden van kinderen met FAP. Positieve 
gedachten en coping van het kind waren sterker gerelateerd aan het hebben van FAP en 
het welzijn van de kinderen dan negatieve gedachten van het kind over de klachten.
 
Selectieve aandacht
Tenslotte werd in het laatste hoofdstuk van dit deel van het proefschrift, hoofdstuk 6, 
onderzocht of kinderen met FAP selectief meer aandacht besteden aan de activiteit van hun 
lichaam. In de literatuur wordt namelijk verondersteld dat een dergelijke aandachtsbias ook 
een rol zou kunnen spelen in de etiologie van FAP. Daarnaast werd, in overeenstemming 
met de symptom perception hypothesis van Pennebaker (1982), onderzocht of kinderen 
nadat zij geconfronteerd werden met informatie over hun lichaamsactiviteit, meer 
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lichamelijke sensaties zouden waarnemen. Dertig kinderen met FAP en dertig gezonde 
kinderen vulden hiertoe vragenlijsten in en maakten een taak op de computer, een dot-

probe detectie taak, waarin zij plaatjes te zien kregen die zogenaamd de activiteit van 
hun lichaam weergaven. Omdat het voor het onderzoek naar de aanwezigheid van een 
aandachtsbias niet nodig was om de lichaamsactiviteit daadwerkelijk te meten, werd 
slechts gedaan alsof de kinderen echt de activiteit van bijvoorbeeld hun hart (hartslag) en 
buik (bewegingen van de darmen) te zien kregen, terwijl dit niet het geval was. 
 De resultaten lieten geen aandachtsbias zien voor informatie over de activiteit van 
de buik, maar kinderen met FAP vertoonden wel langzamere reactietijden dan gezonde 
kinderen wanneer zij informatie te zien kregen over hun buik. Alle kinderen, zowel 
kinderen met FAP als gezonde kinderen, richtten hun aandacht weg van informatie over 
hun hartslag. Dertig tot veertig procent van de kinderen met FAP rapporteerde enige 
toename van buikpijn na afloop van het experiment, wat suggereert dat het richten van 
de aandacht op lichamelijke sensaties de perceptie van symptomen kan vergroten. Over 
het geheel genomen verschilden kinderen met FAP alleen van gezonde kinderen in hoe 
zij reageerden op informatie over de activiteit van hun buik, niet in hoe zij reageerden op 
informatie over andere lichaamsactiviteit. 
 
Conclusie deel 1
In het eerste deel van dit proefschrift is onderzocht welke psychologische en sociale 
factoren samenhangen met het hebben van FAP en het welzijn van kinderen met FAP. 
Hieruit bleek dat de manier waarop kinderen omgaan met hun buikpijn, de manier 
waarop kinderen en ouders denken over de pijn, en selectieve aandacht voor lichamelijke 
sensaties mogelijk factoren zijn die een rol kunnen spelen in de etiologie van FAP. Voor 
de relevantie van emotioneel bewustzijn, bekrachtigende reacties van ouders en coping 
met alledaagse problemen werd echter geen overtuigend bewijs gevonden. Daarbij 
moet opgemerkt worden dat veel voorgaand onderzoek, inclusief het huidige onderzoek, 
cross-sectioneel of retrospectief van aard is, waardoor er geen uitspraken gedaan kunnen 
worden over oorzaak-gevolg relaties. Meer longitudinale en experimentele studies zijn 
nodig om te kunnen bepalen of de onderzochte psychosociale factoren daadwerkelijk de 
klachten in stand houden, verergeren of zelfs veroorzaken.

Deel 2: Cognitieve gedragstherapie voor de behandeling
van functionele buikpijn bij kinderen 

Effectiviteit van cognitieve gedragstherapie
Het tweede doel van dit proefschrift was om de effectiviteit van cognitieve 
gedragstherapie (CGT) voor de behandeling van kinderen met FAP te onderzoeken. CGT 
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is een veelbelovende behandeling voor kinderen en jongeren met FAP, maar overtuigend 
bewijs voor de effectiviteit van deze behandeling ontbreekt. In hoofdstuk 7 worden 
de resultaten beschreven van een gerandomiseerd onderzoek, waarbij de effectiviteit 
van een zes sessies durend CGT protocol werd vergeleken met de effectiviteit van zes 
wekelijkse bezoeken aan een kinderarts (medische zorg; MC). Gedurende drie jaar werden 
104 kinderen at random toegewezen aan de CGT of MC behandeling. CGT werd gegeven 
door master studenten psychologie, die training en supervisie ontvingen van een ervaren 
psychotherapeute. MC werd voor het grootste deel gegeven door ervaren kinderartsen 
of kindergastroenterologen, en in een aantal gevallen door arts-assistenten die supervisie 
ontvingen van een ervaren kinderarts. 
 Uit deze studie bleek dat zowel CGT als MC tot een significante verbetering van de 
klachten leidde. De effectiviteit van de twee behandelingen verschilde niet van elkaar. 
Een jaar na afloop van de behandeling rapporteerde ruim 60% van de kinderen die CGT 
hadden gevolgd, significant minder of geen buikpijn. Dit percentage was 56% voor de 
kinderen die werden behandeld middels MC. Direct na de behandeling en een half jaar 
na afloop van de behandeling rapporteerden de kinderen die CGT hadden gekregen 
significant minder angstige en depressieve klachten dan de kinderen die door de arts 
waren behandeld. Dit verschil was echter een jaar na de behandeling weer verdwenen; op 
dat tijdstip rapporteerden alle kinderen minder angst en depressie dan voorafgaand aan de 
behandeling, onafhankelijk van welke behandeling zij hadden gevolgd. Aangezien twee 
verschillende behandelingen tot zulke vergelijkbare resultaten leidden, is de vraag wat 
de werkzame elementen zijn van beide behandelingen. Een deel van deze vergelijkbare 
effectiviteit kan waarschijnlijk verklaard worden door non-specifieke therapie effecten, 
zoals het hebben van een goede band met een hulpverlener. Een belangrijke richting 
voor vervolgstudies is om te onderzoeken welk percentage van het behandeleffect te 
wijten is aan de specifieke technieken die gebruikt worden tijdens CGT.

Moderatoren en mediatoren van het behandeleffect van CGT
Een eerste stap hiertoe werd gemaakt in hoofdstuk 8, waarin exploratief werd onderzocht 
hoe het effect van CGT verklaard kan worden. Hierbij werd onderscheid gemaakt tussen 
moderatoren – eigenschappen van het kind of de omgeving die het behandeleffect 
kunnen beïnvloeden  – en mediatoren –  factoren die veranderen door de behandeling, 
en die vervolgens leidden tot een afname van buikpijn. De moderatoren die werden 
onderzocht, waren leeftijd, geslacht, subdiagnose van FAP, duur van de klachten, angst, 
depressie, bewustzijn van emoties, coping met dagelijkse problemen, functionele 
darmklachten van ouders, en ouderlijke stress, angst, depressie en somatisatie. 
Onderzochte mediatoren waren gedachten van kind en ouder over de buikpijn, coping 
van kinderen met de buikpijn, bekrachtigende reacties van ouders op de buikpijn van het 
kind, en gevoeligheid voor pijn. 
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 De resultaten lieten zien dat kinderen die voorafgaand aan de behandeling 
gemakkelijker hun emoties toonden aan anderen en vaker sociale steun zochten voor 
hun problemen, meer baat hadden bij CGT (ongeveer 80% effectiviteit) dan kinderen 
die laag scoorden op deze variabelen (44% effectiviteit). Wat betreft de mediatoren werd 
gevonden dat het behandeleffect van zowel CGT als MC samenhing met een afname 
van negatieve gedachten van het kind over de buikpijn. Daarnaast hing een toename in 
positieve gedachten van het kind over zijn/haar coping vaardigheden met de buikpijn, 
samen met een groter behandeleffect van CGT, maar niet van MC. Het behandeleffect van 
CGT bleek ook samen te hangen met een afname in bekrachtigend gedrag van de ouder. 
Concluderend kunnen we zeggen dat CGT effectiever is wanneer kinderen gemakkelijker 
hun emoties tonen aan anderen en meer geneigd zijn om steun te zoeken voor hun 
problemen. Mogelijke werkingsmechanismen voor CGT zijn het veranderen van positieve 
en negatieve cognities van het kind, en het verminderen van bekrachtigend gedrag van 
de ouder.

Conclusie 

In onze poging een aantal belangrijke onderzoeksvragen te beantwoorden, zijn er veel 
nieuwe vragen opgeworpen. Wat echter duidelijk is geworden, is dat kinderen met FAP 
weldegelijk effectief behandeld kunnen worden met een kortdurende psychologische 
behandeling. Hoewel er meer onderzoek nodig is naar de werkingsmechanismen van CGT 
om de behandeling te verbeteren, is gebleken dat het naar huis sturen van deze kinderen 
met de boodschap dat ze “er maar mee moeten leren leven” geen recht doet aan wat we 
hen kunnen bieden. Verder longitudinaal en experimenteel onderzoek naar risicofactoren 
voor FAP en onderzoek naar de werkingsmechanismen van behandelingen is nodig om 
kinderen met FAP in de toekomst nog beter te kunnen helpen.
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Acht jaar voor Elins bezoek aan de psycholoog in Amsterdam, in een andere stad, 
oreert Nico Metaal in collegezaal SC01 van de Faculteit der Sociale Wetenschappen 
over de onmetelijke waarde van het doen van wetenschappelijk onderzoek binnen de 
psychologie. Ik luister als eerstejaars studente te midden van mijn 600 medestudenten 
gretig naar zijn verhaal. Dit is mijn eerste echte college! Maar er is wel een probleem: ik 
ben nu al in de war. Onderzoek bij psychologie? Ik had toch juist afstand gedaan van mijn 
B-pakket op de middelbare school; out with het exacte and in with de diepgang? Gelukkig 
verdwijnt de verwarring tijdens dat eerste college al snel wanneer ik besef dat in het doen 
van wetenschappelijk onderzoek binnen de psychologie, de perfecte middenweg ligt 
tussen mijn bèta verleden en gamma toekomst. Een soort liefde op het tweede gezicht, 
en het was mij dan ook na mijn afstuderen direct duidelijk dat ik wilde promoveren. Maar 
deze liefde voor het doen van onderzoek, hoewel onmisbaar bij het schrijven van mijn 
proefschrift, was zeker niet voldoende om het ook tot een succesvol einde te brengen. 
Daar kwam de hulp van heel veel bijzondere mensen bij kijken, die ik hier graag wil 
bedanken.

Op de eerste plaats vraagt een promotieonderzoek veel begeleiding en samenwerking met 
collega’ s. Enorm veel dank ben ik dan ook verschuldigd aan mijn dagelijks begeleiders, Bert 
Derkx en Else de Haan. Lieve Bert en Else, bedankt voor jullie nimmer aflatende intensieve 
begeleiding. Jullie verschillende en aanvullende visies op het psychisch en lichamelijk 
functioneren van kinderen en gezinnen hebben dit proefschrift gemaakt tot wat het is. 
Ongelooflijk hoe veel ik van jullie heb mogen leren in deze voor jullie persoonlijk roerige 
jaren. Ondanks alle tegenslagen waren jullie altijd bereid mij te blijven begeleiden, iets waar 
ik enorme bewondering voor heb. Ik ben trots dat ik jullie naast mij heb gehad gedurende 
deze zes jaar. Ook wil ik Frits Boer, Marc Benninga en Ramón Lindauer bedanken voor hun 
bijdragen als promotor, respectievelijk co-promotoren. Frits en Marc, ontzettend bedankt 
voor jullie intensieve begeleiding. Jullie snelle, kritische, maar altijd enthousiaste reacties 
op mijn stukken hebben mij enorm geholpen, evenals jullie onvoorwaardelijke steun. 
Ramón, veel dank voor de prettige samenwerking en de mogelijkheid om onderzoek te 
blijven doen bij de afdeling Kinder- en Jeugdpsychiatrie van het AMC. 
 De hulp van mijn kamergenootjes en mede-promovendi Lidewij Wolters, tevens 
paranimf, en Sanne Hogendoorn zal ik nooit vergeten. Lieve Lidewij en Sanne, jullie maakten 
het een feest om iedere dag de reis naar het AMC te maken. Eerst in onze zonovergoten 
broeikas, en later in onze heerlijke privékamer met openslaande ramen, hebben we onze 
gang-genoten vaak genoeg lastiggevallen met gegiebel. Samen promoveren is toch een 
stuk beter dan alleen; het was me een eer, metgezellen! Natuurlijk ook veel dank aan alle 
andere collega’s van de onderzoeksafdeling. Lieve Susan en Suzan, jullie ondersteuning 
was onontbeerlijk, maar jullie gezelligheid en het ‘welkome’ gevoel dat jullie ons geven, ga 
ik pas écht missen. Julia, Marthe, Chaim, Els, Maj, Katja, Katie, Mariëlle, Eva, Caroline, Inger, 
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Mirte en alle andere onderzoekers en onderzoeksassistenten die in de loop van de jaren 
op de afdeling O&O/O&O&O/O4 hebben gewerkt: dank voor de fijne samenwerking op 
onze kleine maar mooie afdeling, en voor jullie gezelligheid! 
 Daarnaast wil ik alle therapeuten, kinderartsen, verpleegkundigen en studenten 
die mij hebben geholpen met de uitvoering van het onderzoek graag bedanken. Lieve 
Elisabeth, Lydia, Annika, Martine en Rachel, ik heb grote bewondering voor jullie geweldige 
behandelvaardigheden. Die 60% effectiviteit is jullie verdienste! Lieve Rachel, ik hoop in de 
toekomst nog veel met je samen te werken, zoals we ook bij meerdere projecten in dit 
boekje hebben gedaan. Dames van de kinderpoli, en in het bijzonder Faiza en Maudy, 
bedankt dat ik jullie altijd mocht lastig vallen met vervelende vragen over statussen. 
Anouck, veel dank voor je hulp met het invoeren van die enorme hoeveelheden data. Bart 
Koot, Merit Tabbers, Andrieke Knottnerus, Felix Kreier, Femke van Herrewegen, Chris de 
Kruiff, en alle andere kinderartsen en huisartsen uit omgeving Amsterdam en Leiden die 
aan ons onderzoek hebben gedacht: zonder jullie hadden we deze inclusie nooit kunnen 
behalen, veel dank voor jullie inzet en behandeling.
 Ook wil ik graag twee collega’s van de Universiteit Leiden bedanken, Nadia Garnefski 
en in het bijzonder Vivian Kraaij. Hoewel jullie niet direct mee hebben geholpen 
aan het onderzoek beschreven in dit proefschrift, hebben jullie mij vanaf dag één 
geënthousiasmeerd voor het doen van wetenschappelijk onderzoek en het geven van 
onderwijs. Lieve Vivian, volgens mij wist jij nog eerder dan ikzelf dat ik universitair docent 
wilde worden. Mijn droom komt uit nu dat zover is, en ook nog zo dicht bij jou in de buurt! 
Ik ben je meer verschuldigd dan ik kan zeggen, en ik hoop later net zoveel te kunnen 
betekenen voor studenten als jij voor mij hebt betekend. Laten we in de toekomst nog 
veel mooie onderzoeken gaan opzetten, samen met Nadia.

Een onderzoek kan natuurlijk niet zonder begeleiding en ondersteuning van collega’s, 
maar zonder bereidwillige participanten is een onderzoek nergens. Daarom wil ik graag 
alle kinderen en ouders die zo vol vertrouwen mee hebben gedaan aan het huidige 
onderzoek ontzettend bedanken. Uw dankbaarheid en enthousiaste medewerking 
vormden voor mij een grote bron van motivatie om dit proefschrift af te ronden! Eveneens 
veel dank aan alle scholen in Noord-Holland, Zuid-Holland en Utrecht waar wij data 
mochten verzamelen, en aan de kinderen, ouders en studenten die aan dat deel van het 
onderzoek hebben meegewerkt. 

De Maag Lever Darm Stichting, de Bascule en het AMC dank ik voor het financieren van dit 
project en het mogelijk maken van deze promotie. Daarnaast natuurlijk dank aan de leden 
van de promotiecommissie, prof. dr. H.S.A. Heymans, prof. dr. H.C.P.M. van Weert, prof. dr. 
P. Spinhoven, prof. dr. C.M.J.G. Maes, dr. Y.R. van Rood, en dr. A.M. Vlieger, voor het lezen en 
beoordelen van het manuscript.
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Hoewel liefde voor onderzoek, fijne collega’s en bereidwillige deelnemers onontbeerlijke 
bouwstenen voor een proefschrift zijn, zijn die elementen alleen helaas niet genoeg; 
een specie van bloed, zweet en tranen lijken ook nodig te zijn om er een geheel van 
te maken. Gelukkig zijn er veel mensen die mij ook in dat opzicht hebben ondersteund. 
Mijn vriend Ben, mijn ouders, mijn broers, zus, hun partners en hun kinderen, mijn 
schoonfamilie en mijn vrienden en vriendinnen, stuk voor stuk hebben jullie op je eigen 
manier geholpen bij het tot stand komen van dit proefschrift. Lieve papa en mama, ik 
ben zo blij met jullie en de manier waarop jullie mij en ons alle vier altijd steunen. Jullie 
staan altijd onvoorwaardelijk achter mijn keuzes en ik hoop jullie trots te hebben gemaakt 
met dit proefschrift. Het is zo fijn om een veilige thuishaven te hebben! Lieve Pat, ik vind 
het supergaaf dat jij mijn paranimf bent. Wat bijzonder dat onze proefschriften, van alle 
dingen die je in de psychologie en geneeskunde kunt onderzoeken, over vrijwel hetzelfde 
onderwerp gaan. Heel veel dank voor al je ‘grote-broer’ tips en adviezen de afgelopen 
jaren (die stelling van Pythagoras komt nog steeds van pas). Lieve zus, bedankt voor je 
enthousiasme voor mijn onderwerp en onze leuke discussies daarover. Ik kan altijd bij 
je terecht en dat waardeer ik enorm. Wil je na het lezen van dit boekje toch niet liever 
buikpijn-verpleegkundige worden? Lieve Arlette, wat mij betreft ben je mijn tweede zusje, 
en ik kan je niet vertellen hoeveel de manier waarop jij altijd voor mij klaarstaat voor me 
betekent. Je hebt het laatste jaar enorm met me meegeleefd, en je steun heeft me zeker 
een heleboel tranen en zweetdruppels bespaard. Lieve Mandy, ik vond het fantastisch 
om gelijktijdig met jou het promotietraject door te maken. Na al zo lang vriendinnen te 
zijn, hebben we ook dit kunnen delen. Lieve Marloes, jij bent de enige die weet hoe mijn 
wetenschappelijke carrière begon met ons biologieproject, en ik hoop voor het vervolg 
van mijn carrière dat je die kennis voor je houdt. Jullie pikken het altijd feilloos op als ik te 
hard heb gewerkt en het tijd is voor ontspanning, en staan dan altijd open voor een leuk 
uitje. Ik hoop dat we er met zijn drietjes nog veel gaan meemaken. 

Tot slot zijn er twee bijzondere mensen waaraan ik de grootste dank verschuldigd ben. 
Lieve Nel, het doet me veel pijn dat je nooit hebt mogen meemaken dat ik aan dit project 
ben begonnen en het af heb kunnen ronden. Maar wat mij betreft is het geen toeval dat 
ik, vlak nadat jij niet meer bij ons was, deze mooie kans heb gekregen. Ik hoop dat je altijd 
over ons blijft waken. En Ben, mijn lieve Ben. Je had de twijfelachtige eer om het grootste 
deel van het  zweet, de tranen en de Shelley-gekte op te vangen, en dat deed je natuurlijk 
op jouw eigen, altijd vrolijke manier, die nooit faalt! Vooral het laatste jaar heb je me enorm 
gesteund, en zonder jouw vermogen om me altijd weer op te vrolijken, had ik het nooit 
gered. Lieve Ben, ik ben eindelijk klaar. Fijn hè. Zullen we wat leuks gaan doen? 

Lisse, juli 2012

22864 Veek, Shelley vd.indd   198 18-07-12   17:20



Curriculum Vitæ | 199 

Curriculum Vitæ 

Shelley Maria Cornelia van der Veek werd geboren op 2 maart 1983 te Lisse. In 2001 
behaalde zij cum laude haar Gymnasium diploma aan het Fioretticollege te Lisse. In 
datzelfde jaar startte zij haar studie psychologie aan de Universiteit Leiden. Tijdens haar 
eerste onderzoeksproject onder begeleiding van dr. V. Kraaij in het tweede studiejaar 
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onderzoek verricht aan de afdeling Gezondheidspsychologie van de Universiteit Leiden. 
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Universiteit Leiden. Sinds januari 2012 is zij part-time werkzaam als postdoc onderzoekster 
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en Gezinspedagogiek aan de Universiteit Leiden. 

22864 Veek, Shelley vd.indd   199 18-07-12   17:20



200 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

Publications

Based on the present thesis:
Van der Veek, S. M. C., Derkx, H. H. F., de Haan, E., Benninga, M. A., & Boer, F. (2010). Abdominal pain 

in Dutch schoolchildren: Relationships with physical and psychological co-morbid complaints 
in children and their parents. Journal of Pediatric Gastroenterology and Nutrition, 51, 481-487.

Van der Veek, S. M. C., Derkx, H. H. F., de Haan, E., Benninga, M. A., Plak, R. D., & Boer, F. (2012). Do 
parents maintain or exacerbate pediatric functional abdominal pain? A systematic review and 
meta-analysis. Journal of Health Psychology, 17, 258-272 . 

Van der Veek, S. M. C., Derkx, H. H. F., de Haan, E., Benninga, M. A., & Boer, F. (2012). Emotion 
awareness and coping in children with functional abdominal pain: A controlled study. Social 
Science and Medicine, 74, 112-119. 

Van der Veek, S. M. C., de Haan, E., Derkx, H. H. F., Benninga, M. A., Lindauer, R. J. L., & Boer, F. 
(submitted). Cognitive and behavioral reactions to pediatric Functional Abdominal Pain: The 
influence of parents vs. children. Journal of Pediatric Psychology.

Van der Veek, S. M. C., Derkx, H. H. F., Plak, R. D., Benninga, M. A., Boer, F., Lindauer, R. J. L., & De 
Haan, E. (submitted). Attentional bias to activity of different parts of the body in children with 
functional abdominal pain: An experimental study. The Journal of Pain.

Van der Veek, S. M. C., Derkx, H. H. F., Benninga, M. A., Boer, F., & De Haan, E. (submitted). Cognitive 
behavior therapy versus medical care for the treatment of pediatric functional abdominal pain: 
A randomized controlled trial. American Journal of Gastroenterology.

Van der Veek, S. M. C., Derkx, H. H. F., Benninga, M. A., Boer, F., & De Haan, E. (submitted). Exploring 
mediating and moderating factors of cognitive behavior therapy for the treatment of pediatric  
functional abdominal pain. Journal of Clinical and Consulting Psychology.

Other:
Jellesma, F. C., Faddegon, K., & Van der Veek, S. M. C. (2011). Children with somatic complaints: Do 

they show a somatic attention bias? Netherlands Journal of Psychology, 66, 78-84.
Kraaij, V., Garnefski, N., Schroevers, M. J., van der Veek, S. M., Witlox, R., & Maes, S. (2008). Cognitive 

coping, goal self-efficacy and personal growth in HIV-infected men who have sex with men. 
Patient Education and Counseling, 72, 301-304.

Kraaij, V., van der Veek, S. M., Garnefski, N., Schroevers, M. J., Witlox, R., & Maes, S. (2008). Coping, goal 
adjustment, and psychological well-being in HIV-infected men who have sex with men. AIDS 
Patient Care STDS, 22, 395-402.

Van der Veek, S. M. C. (2009). Buikpijn bij kinderen: een emotioneel probleem? Nederlands Tijdschrift 
voor Behavioral Medicine, 21, 20-23.

Van der Veek, S. M. C., Nobel, R. A., & Derkx, H. H. F. (2012). The relationship between emotion 
awareness and somatic complaints in children and adolescents: Investigating the mediating 
role of anxiety and depression. Psychology & Health, DOI:10.1080/08870446.2012.685738

Van der Veek, S. M. C., Kraaij, V., & Garnefski, N. (2009). Down or up? Explaining positive and negative 
emotions in parents of children with Down Syndrome: Goals, cognitive coping and coping 
resources. Journal of Intellectual and Developmental Disability, 34, 216-229.

Van der Veek, S. M. C., Kraaij, V., & Garnefski, N. (2009). Cognitive coping strategies and stress in 
parents of children with Down Syndrome: A prospective study. Intellectual and Developmental 
Disabilities, 47, 295-306.

Van der Veek, S. M. C., Kraaij, V., & Garnefski, N. (2005). Down om uw kind met Down? Een onderzoek 
naar het stress-copingmodel in ouders van kinderen met Downsyndroom, samenvatting en 
conclusies. Down+Update, 72, 1-3. 

Van der Veek, S. M. C., Kraaij, V., Van Koppen, W., Garnefski, N. & Joekes, K. (2007). Goal disturbance, 
cognitive coping and psychological distress in HIV infected persons. Journal of Health 
Psychology, 12, 225-230.  

22864 Veek, Shelley vd.indd   200 23-07-12   15:53





A
 Psychosocial Persp

ective on Pediatric Functional A
b

dom
inal Pain: Risk Factors and Treatm

ent       Shelley M
. C

. van der Veek

A Psychosocial Perspective on
Pediatric 

Functional Abdominal Pain:

Shelley M. C. van der Veek

Risk Factors 
and Treatment

22864 Veek_Omslag  18-07-12  16:04  Pagina 1




