
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

A psychosocial perspective on pediatric functional abdominal pain: risk factors
and treatment

van der Veek, S.M.C.

Publication date
2012

Link to publication

Citation for published version (APA):
van der Veek, S. M. C. (2012). A psychosocial perspective on pediatric functional abdominal
pain: risk factors and treatment. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/a-psychosocial-perspective-on-pediatric-functional-abdominal-pain-risk-factors-and-treatment(90d31e9d-5c27-47c1-8b07-a380787eb7ae).html


C
h

ap
te

r 

5
The relative contribution of 

parental and children’s cognitive 
and behavioral reactions  

to pediatric functional  
abdominal pain

S. M. C. van der Veek, E. de Haan, H. H. F. Derkx, M. A. Benninga, R. J. L. Lindauer, & F. Boer, submitted for publication

22864 Veek, Shelley vd.indd   79 18-07-12   17:19



80 | A Psychosocial Perspective on Pediatric Functional Abdominal Pain

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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Of these 97, 13 were 
included in present study: 

- 5 gave no consent for 
RCT but did consent to 
fill out questionnaires

 - 3 filled out 
questionnaires before AP 
disappeared 
- 3 children had more 
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problems, but also 
fulfilled Ro me III criteria 
and filled out 
questionnaires

 - 2 children were too 
young behaviorally

 
for  

the RCT but did manage 
to fill out the 
questionnaires with help

 

 

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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