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Abstract

Objectives—Functional abdominal pain (FAP) in youth is associated with substantial
impairment in functioning and prior research has shown that overprotective parent responses can
heighten impairment. Little is known about how a range of parental behaviors in response to their
child’s pain (overprotection, minimizing and/or encouragement) interact with child coping
characteristics (e.g., catastrophizing) to influence functioning in youth with FAP. In this study, it
was hypothesized that the relationship between parenting factors and child disability would be
mediated by children’s level of maladaptive coping (i.e., pain catastrophizing).

Methods—Seventy-five patients with FAP presenting to a pediatric pain clinic and their
caregivers participated. Youth completed measures of pain intensity (Numeric Rating Scale), pain
catastrophizing (Pain Catastrophizing Scale), and disability (Functional Disability Inventory).
Caregivers completed measures of parent pain catastrophizing (Pain Catastrophizing Scale), and
parent responses to child pain behaviors (Adult Responses to Child Symptoms: protection,
minimizing, and encouragement/monitoring subscales).

Results—Increased functional disability was significantly related to higher child pain intensity,
increased child and parent pain catastrophizing, and higher levels of encouragement/monitoring
and protection. Parent minimization was not related to disability. Child pain catastrophizing fully
mediated the relationship between parent encouragement/monitoring and disability and partially
mediated the relationship between parent protectiveness and disability.

Conclusions—The impact of parenting behaviors in response to FAP on child disability is
determined in part by the child’s coping style. Findings highlight a more nuanced understanding of
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the parent-child interaction in determining pain-related disability levels, which should be taken
into consideration in assessing and treating youth with FAP.
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Functional abdominal pain (FAP) in children, is a set of recurrent pain conditions without an
organic cause (1), is highly prevalent and can lead to substantial impairment including
decreased involvement in social, academic, and other daily activities (2-4). Based on Rome-
I11 criteria, subtypes of FAP include functional dyspepsia, irritable bowel syndrome, and
abdominal migraine (1). Youth with FAP who have the greatest level of impairment may be
characterized by anxiety, expressed as maladaptive thinking about pain, or other family risk
factors (i.e., overprotective parenting) that are potentially modifiable with behavioral
intervention (5).

Greater impairment has been associated with the child’s use of poor psychological coping
strategies such as catastrophic thinking about pain [e.g., belief that pain will not resolve or
get worse, (6)] as well as parental responses to pain, such as overprotection (i.e., checking in
repeatedly about pain symptoms) or minimizing/criticism (7). Understanding how children
develop maladaptive coping strategies in response to FAP involves recognition of the
caregiving environment in which these coping behaviors develop (8). A recent community-
based study found that the impact of child catastrophizing on disability was less pronounced
in the context of high levels of adaptive parenting behaviors (e.g., promation of children’s
well behaviors) in generally healthy schoolchildren dealing with occasional pain (9). There
is emerging evidence that the joint impact of parenting factors and child pain catastrophizing
is relevant for understanding impairment in samples of youth with mixed chronic pain
conditions (10, 11) and in youth with organic causes of abdominal pain, such as
Inflammatory Bowel Disease (12)

Multiple studies in pediatric chronic pain have documented the impact of parenting factors
in children’s adjustment to pain. For example, parent protection and criticism have been
implicated in predicting disability in youth with an array of chronic pain conditions (13-15)
and more specifically in children with FAP (16-20). Some research suggests that parental
overprotectiveness (i.e., limiting the child’s normal activities and/or giving the child special
attention secondary to pain) and/or minimizing (i.e., criticism) uniquely influence FAP-
related disability (16, 18) whereas other research did not find evidence of such relationships
(20). Given the tendency for pain conditions to occur in families, it is conceivable that
parents’ catastrophizing may be related to the expression of disability in youth with FAP,
though this research has generally focused on the role of parent catastrophizing about their
own pain versus their child’s pain (17), though there are several recent exceptions (12, 21).
In youth with Inflammatory Bowel Disease, parent catastrophizing about their child pain
partially explained the relationship between child pain behavior and parental protective
responses; however, the relationship between these factors and child impairment was not
examined (12). Yet another recent investigation has found support for the role of child pain
catastrophizing underlying the association between parent catastrophizing about their child’s
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pain and pain related disability in a school-based sample of adolescents (21). However, it is
unclear if child pain catastrophizing is related to disability in the presence of other parental
responses to child pain (i.e., overprotection, criticism, or symptom monitoring) in youth with
FAP. Thus, investigating multiple parenting behaviors can be beneficial to fully capture the
range of responses that children with FAP may receive from their caregivers.

In general, models examining the simultaneous influence of child and parenting factors in
predicting impairment in youth with chronic pain have focused on mixed pediatric pain
samples, youth with IBD, or healthy controls and have shown mixed results (10, 13, 15, 22,
23), with some support that catastrophizing may mediate the relationship between parenting
factors and disability, particularly in youth with chronic musculoskeletal pain (10, 15). Guite
and colleagues also found that child pain catastrophizing may account for the relationship
between pain intensity and disability (10); thus, it may be valuable to examine if these
variables operate similarly in youth with FAP. Thus, the purpose of this study is to examine
how pain catastrophizing in children and parental responses to their child’s pain interact to
affect disability in a clinical sample of youth with FAP. We predict that child pain
catastrophizing will mediate the relationship between parental responses to pain (i.e.,
protectiveness, encouragement/symptom monitoring, and minimization) and disability,
consistent with prior literature. We also investigated the role of child pain catastrophizing in
mediating the relationship between pain intensity and disability to assess whether these
factors operate similarly in predicting disability in our sample as compared to prior research
in youth with musculoskeletal pain (10). We undertook exploratory analysis examining the
role of parent pain catastrophizing about the child’s pain in relation to parent responses to
pain and disability. This project is the first part of an ongoing research program in
developing tailored interventions for youth with FAP and their caregivers.

Materials and Methods

Participants

Participants were youth and their parent/s presenting to a multidisciplinary pediatric pain
clinic between July 2010 and March 2014. Participants completed a set of questions as part
of a broader research study examining psychosocial factors in youth with chronic pain for
which they provided informed consent/assent (see procedures section for additional
information). Approximately 70% of youth and their families presenting to pain clinic
agreed to participate in the study. Of the 441 patients who were recruited from a broad
pediatric pain sample, 75 patients who were diagnosed with FAP and their parents, typically
mothers, were included in the current study (See Figure 1). Inclusion criteria were: patients
between the ages of 8 and 18; a primary complaint of chronic or recurrent abdominal pain of
functional, or likely functional (i.e., cause unknown after medical evaluation) etiology;
patient and parent ability to read and comprehend written English. Patients were ineligible
for participation if they had an organic cause of pain such as Inflammatory Bowel Disease,
any other documented major pain complaints (i.e., neuropathic pain, wide-spread
musculoskeletal pain), pain for less than 2 months, or significant developmental delays or
impairments. Patients were primarily referred by their other pediatric subspecialty clinics
such as gastroenterology or their primary care providers.
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Patients and their families were invited to participate in an optional research study during
their initial visit at a multidisciplinary pain center. If agreeable, consent and assent were
obtained by research staff prior to completion of any measures. Patients then completed a
battery of measures assessing a wide range of psychological variables, as a part of a larger
Institutional Review Board (IRB) approved protocol aimed at investigating psychosocial
factors related to chronic pain in a pain management clinic. Research pertaining to this
broader pediatric pain sample has been published in previous investigations examining the
impact of child and parent pain catastrophizing on pain, functioning, and pain behavior (24).

Demographic Information—Detailed demographic and background information
including race, ethnicity, age, gender, and socioeconomic status were collected from
caregivers, as well as parent pain history (number of pain conditions endorsed on a
checklist).

Numeric Rating Scale (NRS) Pain Intensity: The NRS pain rating scale assesses average
child-reported pain intensity (0-10 scale) over the last two weeks, with “0” indicating no
pain, and “10” reflecting worst possible pain. This measure was used as a predictor variable
in the current study. The NRS pain intensity scale has been validated in pediatric pain
samples and is recommended for use in clinical studies of pain in school-age children (25).

Functional Disability Inventory-child report (FDI-C): The FDI is a validated measure
which assesses physical functioning and difficulty completing activities due to pain (26, 27).
Response to items are categorized via 5-point Likert scale, from 0 (no trouble) to 4
(impossible), and are summed to create a total disability score. Scores range from 0-60, with
0-12 indicating no/minimal disability, 13-29 indicating moderate disability, and 30 or
higher indicating severe disability (28). The Cronbach’s alpha indicating internal
consistency reliability for the current sample was 0.92

Pain Catastrophizing Scales Child and Parent Versions (PCS-C/P): The child and parent
versions of the PCS each contain 13 items related to thoughts and feelings about pain
experienced by the child (PCS-C) or by the parent (PCS-P) when the child is in pain.
Response items range from not at all (0), mildly (1), moderately (2), severely (3), and
extremely (4). Total scores range from 0-52, with higher scores reflecting greater
catastrophizing. Subscales on the PCS include rumination, magnification, and helplessness.
Total catastrophizing scores were used for analyses in this study. The PCS-C/P have been
validated in pediatric pain samples (29, 30). Cronbach’s alphas in the current sample were
0.93 (PSC-C) and 0.93 (PSC-P).

Adult Responses to Children’s Symptoms (ARCS): The ARCS is a 29-item measure that
assesses parent-reported reactions to children’s pain. Item responses that range on a 5-point
Likert scale, from 0 (Never) to 4 (Always), are summed to create subscale scores falling into
three categories: Protect (placing the child in a passive or sick role), Minimize (punitive or
critical responses to the child’s pain), and Encourage and Monitor (having the child engage
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in normal activities while monitoring symptom intensity). This measure has been validated
in pediatric pain samples (31). Cronbach’s alphas in the current sample were 0.83 for
Protect, 0.73 for Minimize, and 0.76 for Encourage/Monitor, consistent with the internal
consistencies reported in the validation study.

Statistical Analysis

Results

Data were analyzed using SPSS 22.0 for descriptive statistic and Mplus 7.20 for
correlational analysis and for constructing mediation models (32). Missing data ranged from
1.3% to 22.7% and was handled with maximum likelihood parameter estimation using 3-6
missing data auxiliary correlate variables to increase the likelihood of the missing at random
(MAR) assumption being met (33). First, descriptive data were computed for all
demographic variables and measures of pain, functional disability, pain catastrophizing, and
adult responses to children’s symptoms. Bivariate correlations were conducted to examine
the relationship between child reported disability and pain intensity, child/parent pain
catastrophizing, and parental responses to child pain (i.e. protect, minimize, encouragement/
monitor). Next, we constructed a single mediation model in which parent reported responses
to child pain and child pain intensity were linked directly with functional disability and
indirectly via child pain catastrophizing to test our hypothesis that child pain catastrophizing
would mediate the relationship between parenting factors/pain intensity and disability (See
Figure 2). The following empirically supported fit indices were used to determine optimal
model fit: model chi-square values with p>0.05, RMSEA values <0.06, SRMR values <0.08,
CFI values >0.95, and TLI values > 0.90. (34) All path models demonstrated adequate fit
based on the above criteria. We examined the significance of each path in the models. To
test the significance of the indirect effects associated with the mediator, we used bias
correction and bootstrapping [n = 5000 bootstrap resamples, (35)] which reduces the
probability of type 1 error. A 90% confidence interval (Cl) around the joint (a* B) indirect
pathway that does not include zero represents significant mediation. We used a 90%
confidence interval rather than a 95% confidence error in order to reduce type Il error.
Finally, to determine the degree to which child pain catastrophizing serves as a mechanism
linking parenting factors and functional disability, we calculated the percentage of variance
in the relation between parenting factors and functional disability accounted for by
catastrophizing (36). In other words, we calculated how much of parental responses to pain
could be explained by the variability in children’s catastrophic thinking about pain.

For our exploratory analysis, we also examined parent pain catastrophizing as a mechanism
underlying the relationship between pain responses to pain and child disability.

Patient Characteristics

The sample consisted of 75 patients (ages 9 to 18, mean=13.84, SD=2.62) seen in a
multidisciplinary pediatric pain clinic and diagnosed with FAP. The majority of the patients
were female and Caucasian (see Table 1 for additional sociodemographic information). This
patient profile parallels those reported in prior studies of youth with FAP (19). The majority
of parent informants were mothers. On average, parent informants reported a lifetime history
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of 3.75 (SD = 2.75) prior pain complaints (i.e., headache, back pain). Pain duration, patient
sex, parent pain history, and patient age were not significantly associated with outcome
variables. The sample was characterized by moderate levels of pain and disability (See
Table 2).

Relationship between pain intensity, catastrophizing, and parent responses of
pain to disability—As shown in Table 2, bivariate correlations suggest increased
functional disability was significantly related to higher child pain intensity, higher levels of
parent protection, higher level of parent encouragement/monitoring, increased child pain
catastrophizing, and increased parent paincatastrophizing (all p’s <0.05). There was no
direct relationship between parent minimizing responses and disability.

Mediation Analysis—We tested a mediated path analysis (Figure 2) consisting of the
direct and indirect associations among parenting pain responses, pain intensity and
functional disability (Table 3).

Parent Protection: Increased parental protection in response to child pain was associated
with higher child pain catastrophizing. Further, the indirect path between higher parent
protectiveness and higher child reported disability associated with pain was significant (aff =
1.54;90% CI =[0.10, 4.17]). In the presence of catastrophizing as a mediator, the direct
effect of parental protectiveness on child reported disability remained significant (i.e., ¢/
=5.14, p < .10). Thus, child pain catastrophizing partially mediated the relationship between
child pain intensity and child disability. The indirect effect of child pain catastrophizing in
this model explained 23% of the variance of the association between parent protectiveness
and child reported functional disability.

Parent encouragement/Monitoring: Increased parental encouragement/monitoring was
associated with higher child pain catastrophizing. The indirect path between higher parent
encouragement/monitoring and higher child reported disability associated with pain was
significant (ap = 1.03; 90% CI = [.12, 3.79]). In the presence of catastrophizing as a
mediator, the direct effect of parental encouragement/monitoring on child reported disability
was not significant (i.e., ¢’ = 1.64, p = .55). Thus, child pain catastrophizing fully mediated
the relationship between parent encouragement/monitoring and child disability. The indirect
effect of child pain catastrophizing in this model explained 39% of the variance of the
association between parent encouragement/monitoring and functional disability.

Parent Minimization: Child pain catastrophizing was not found to mediate the relationship
between parent minimization and disability.

Pain Intensity: We also examined the role of child pain catastrophizing in the relationship
between pain intensity and disability. Increased pain intensity was associated with higher
child pain catastrophizing, and the indirect path between higher pain intensity and higher
child reported disability was significant (aff = 0.56; 90% CI = [.06, 1.38]). In the presence of
child pain catastrophizing as a mediator, the direct effect of pain intensity on child reported
disability remained significant (i.e., ¢/ = 1.56, p < 0.05). Thus, child pain catastrophizing
was a partial mediator of pain and disability and accounted for 26% of the variation in the
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association between child reported pain intensity and disability. These findings are
consistent with prior research in youth with chronic musculoskeletal pain (10),

Exploratory Analysis: Parent pain catastrophizing about the child’s pain was not found to
be a significant mediator of parent responses to pain (protection, minimization,
encouragement/monitoring) and disability.

Discussion

The purpose of this study was to examine the relationship between parental responses to
pain (protection, minimize, encouragement/monitor) as well as the role of catastrophizing
(both parent and child) in accounting for impairment in youth with FAP. Parental responses
(specifically protective parental responses) and pain catastrophizing have previously been
examined in relation to impairment in mixed samples of youth with chronic pain conditions
(10, 11, 15), school-based samples (21) and in youth with organic causes of abdominal pain,
such as Inflammatory Bowel Diseases (12). However, examining the role of pain
catastrophizing in relation to multiple parent responses (including protection, minimizing
and encouragement/ monitoring) in youth with FAP has not previously been investigated. It
is valuable to examine youth with FAP in particular, given that FAP is a common pediatric
pain condition (37) in which parent factors have been well-studied and are known to
influence outcomes (5, 16-18). Further, physicians often encounter this pain complaint and
observe an array of parenting styles as families try to cope with and manage symptom-
related impairment. Whereas past studies have focused on parent and child factors
separately, it is now recognized that the interaction between various parent responses and
child characteristics or behaviors (such as the interaction between protectiveness and/or
encouragement/monitoring and child pain catastrophizing) may be more important in
determining functional outcomes than any single factor alone (9, 10). Certainly, the parent-
child dyadic response to pain is important including the context of the parenting
environment and the coping characteristics of the child.

A unique contribution of this study is the finding that child pain catastrophizing fully
accounts for the relationship between parent support/monitoring of pain symptoms and child
disability. Thus, even in the presence of a conceptually adaptive parent response to pain (i.e.,
encouragement of well behaviors), the impact on a child who is prone to pain
catastrophizing may lead to increased impairment in youth with FAP regardless of how
presumably adaptive the parental response. These findings suggest that parental
encouragement/monitoring is not necessarily adaptive for children who remain vigilant and
anxious about their symptoms. For these children, any additional monitoring or attention
may still signal that something is wrong. It is noteworthy that parent encouragement of
activities while monitoring pain symptoms is also directly linked to higher levels of child
disability. This may be because the monitoring of pain symptoms may exacerbate attention
to pain and inadvertently increase or maintain disability. By monitoring pain symptoms, the
parent may unintentionally confirm to the already anxious child that there is something bad
that needs to be watched or monitored, as also seen in the parent protective response to pain.
Support for this hypothesis is noted in the significant correlation between protection and
support/monitoring.
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Our study also found that the influence of parental protectiveness on disability is influenced
in part by child catastrophizing in youth with FAP, which is consistent with results from two
recent studies in samples of youth with chronic musculoskeletal pain (10, 15). In other
words, an overprotective parental response to pain was more likely to be associated with
increased disability when the child had a catastrophic coping response to pain. One might
speculate about the reasons for this type of dyadic interaction and how it works to affect
disability. For example, it is possible that the child’s maladaptive coping in the form of
increased worry and anxiety may create a level of child distress that parents find inherently
difficult to ignore and thereby elicit natural but ultimately counterproductive protective
responses from the parent (6). Alternatively, parent protectiveness (and the attention to
symptoms that it likely promotes) may increase catastrophic thinking about pain in their
children, which in turn may promote increased disability.

Our analyses also indicated that child pain catastrophizing also partially accounted for the
relationship between child pain intensity and disability in youth with FAP. That is, increased
pain may exacerbate maladaptive cognitions about pain, which in turn disrupts functioning
for youth with functional abdominal pain. These findings are consistent with a prior
investigation of youth with musculoskeletal pain (10) and allow for some confidence in
generalizing the results of this investigation to youth with functional abdominal pain more
broadly in spite of a relatively small (n = 75) sample size.

These findings add to the literature by providing additional support to the idea of a more
complex relationship between child pain catastrophizing and parental responses to pain in
relation to disability in youth with FAP. These findings may begin to disentangle the
emotional and behavioral interplay between parent and child observed by physicians, and
validate their clinical impressions that some of these families may have a difficult recovery
from FAP given the complexity of the family dynamics. Thus, these findings suggest a
complex parent-child dynamic may serve as an indicator for physicians that the family may
benefit from psychosocial support to improve their coping/adjustment. While parent pain
catastrophizing and parent pain history may be important to consider, we did not find clear
evidence that they served as meaningful mechanisms underlying the relationship between
parent responses to pain and child functioning. Further study of parent catastrophizing about
their own pain and how they cope with their own pain is needed to more fully understand the
drivers of parental behaviors towards their child’s pain, while taking into account the child’s
tendency for catastrophic thinking.

Results should be interpreted in the context of a few limitations to the current study. First,
this investigation is a cross sectional study and therefore a true predictive model could not
be tested. Second, other psychological variables such as a broad measure of child anxiety
which have been shown to have a significant relationship to disability in youth with FAP (5)
were not available for examination in the current study. However, it should be noted that
pain catastrophizing can be considered a cognitive expression of anxiety, which reduces
concern that a significant factor has been entirely overlooked. Additionally, the patients in
this study presented to a pediatric pain clinic, and thus may not completely represent youth
with FAP in community settings, primary care, or other specialized medical settings.
Instead, the patients in the current investigation may represent the most complex of youth
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with FAP as they did not respond to conventional treatment and may be likely to be the most
highly distressed. Finally, we did not collect data on other sites of pain (e.g., co-occurring
headaches, muscle pain, etc.) which may be useful to examine in future research. Also of
note, we relied primarily on maternal report of parenting factors in the current investigation.
Examination of other parent pain factors, such as parent disability or fear of their own pain,
may be beneficial.

Based on these results, it may be useful to screen patients with FAP and their families during
medical office visits, specifically for parent responses to pain and especially child pain
catastrophizing. The tools required for screening are brief and may be readily incorporated
into a busy medical setting (See Table 4 for links to study measures). Such screening could
highlight those patients and parents with higher levels of distress and overprotection or
excessive focus on pain symptom monitoring that may predispose the patient to increased
disability. The benefits of early screening for maladaptive parenting factors in youth with
FAP are consistent with other pediatric pain (i.e., juvenile fibromyalgia) investigations,
which have suggested that a controlling family environment may be related to poor
outcomes in adulthood (38). Early identification of families at higher risk for child disability
may streamline and enhance care by guiding care plans towards educational or behavioral
interventions designed to alter a potentially vicious cycle that may lead to increasing
disability in youth over time. In addition, as the current investigation focused primarily on
maternal reports of child functioning, future research in this area should aim to examine the
role of both mothers and fathers, the congruence between their parenting styles and the
influence on the child’s pain related disability. It may be that the fathers’ parenting style
could dampen or magnify the effect on child catastrophizing. Additionally, the role of
parenting factors that were associated with disability in our correlation analyses, such as
encouragement/monitoring and parent pain catastrophizing, may warrant additional attention
in future research.

It may be beneficial for medical providers to refer families to a psychologist with a specialty
in pediatric behavioral medicine/pediatric pain who can address parental behaviors as well
as teach the child adaptive pain coping skills in an effort to reduce disability and facilitate
return to normal activities. In a similar vein, these findings may be important for ultimately
developing tailored treatments for patients and their families to optimize outcomes for these
youth. Current psychological treatments for pediatric pain teach a blend of cognitive and
behavioral strategies to reduce the child’s maladaptive coping (i.e., child pain
catastrophizing) (39). While parent behaviors are usually addressed in a general fashion,
targeting the dyadic interaction of parent responses to pain (i.e., protectiveness and pain
symptom monitoring) while specifically taking into account the child’s level of
catastrophizing may be an important consideration in promoting positive outcomes for youth
with FAP.
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Participants Initially Enrolled

(N =441)

/

Chronic Abdominal Pain

Excluded

Other primary pain complaints

(n=117) (n = 322) or abdominal pain that
was not chronic (n = 2)
/ v \
Final Sample Excluded Excluded
Functional Pain Major Comorbid Organic Etiology
n=75 Pain (n=5) (n=37)

Figure 1. Study Flow Diagram

Note. Patients enrolled from July 2010 to April 2014; Major Comorbid Pain includes
widespread musculoskeletal pain and neuropathic pain. Chronic abdominal pain is defined

as pain onset for 2 months or greater.

J Pediatr Gastroenterol Nutr. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Cunningham et al.

Protection

Minimization

Encourage /
Monitor

Child Pain
Intensity

Figure 2.

Child Pain
(11 - (14 Catastrophizing
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Functional
Disability

Catastrophizing mediates the relationship between parental responses to pain, pain intensity,

and child disability
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Sample Characteristics (n = 75)

Age

Sex (female)
Ethnicity (white)
Parent Reporter (Mother)
Pain Duration
< 3 months
3-6 months
7-11 months
1-3 years
> 3 years
Pain Category

Functional Dyspepsia

Irritable Bowel Syndrome

Other functional abdominal pain

Mean

58
62
63

10
15

28
14

34
14
27

SD

77.3
82.7
84

%

13.3
20.0
10.7
373
18.7

45.3
18.7
36.0

Note. Patients with pain less than 3 months had pain symptoms for at least 2 months.
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