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28 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

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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