La Salle University

La Salle University Digital Commons
Psychology Faculty Work

Department of Psychology

1-31-2021

Longitudinal Impact of Parental Catastrophizing on Child
Functional Disability in Pediatric Amplified Pain
Bernadette L. Dougherty
Nataliya Zelikovsky
Kimberly S. Miller
Daniel Rodriguez
Sharon Lee Armstrong

See next page for additional authors

Follow this and additional works at: https://digitalcommons.lasalle.edu/psychology_faculty
Part of the Child Psychology Commons

Authors
Bernadette L. Dougherty, Nataliya Zelikovsky, Kimberly S. Miller, Daniel Rodriguez, Sharon Lee Armstrong,
and David D. Sherry

Journal of Pediatric Psychology, 46(4), 2021, 474–484
doi: 10.1093/jpepsy/jsaa127
Advance Access Publication Date: 31 January 2021
Original Research Article

Bernadette L. Dougherty ,1 MA, Nataliya Zelikovsky,1 PHD,
Kimberly S. Miller,2 PHD, Daniel Rodriguez,3 PHD,
Sharon Lee Armstrong,1 PHD, and David D. Sherry2 MD
1

Department of Psychology, La Salle University, USA, 2Center for Amplified Musculoskeletal Pain Syndrome,
Children’s Hospital of Philadelphia, USA, 3Department of Public Health, La Salle University, USA
*All correspondence concerning this article should be addressed to Bernadette L. Dougherty, MA, Bernadette
Dougherty, La Salle University, 1900 West Olney Ave. Philadelphia, PA 19141, USA. E-mail: Lewcunb1@.lasalle.edu
Received 12 May 2020; revisions received 9 December 2020; accepted 10 December 2020

Abstract
Objective

Children with amplified musculoskeletal pain (AMPS) experience significant functional disability, with impairment in their ability to participate in age-appropriate activities of daily
living. Parental factors play an important role in a child’s pain symptoms and treatment outcomes,
with parental pain catastrophizing and protective behaviors linked to several maladaptive outcomes for children. Aims of the current study were to examine how parental pain catastrophizing,
child pain catastrophizing, and parental protective behaviors longitudinally impacted functional
disability for children with AMPS. Methods Archival data were examined from parent-child
dyads presenting to a tertiary pain clinic for treatment of AMPS. Over 1 year, parents completed
measures assessing the level of pain catastrophizing, common behavioral responses to child pain,
and child functional disability. Children completed measures of pain catastrophizing and functional
disability. Measures were collected at initial evaluation, 6-months, and 12-months. Latent growth
models (LGM) were conducted to examine how to study variables longitudinally impacted the rate
of change in child functional disability. Results Examining a comprehensive LGM of study variables, parental catastrophizing emerged as the sole contributing factor to slower improvement in
functional disability. Conclusions The strong influence of parental pain catastrophizing on functional disability may relate to parents limiting behaviors that promote adaptive coping in children
with pain. As such, parents who catastrophize may benefit from specific interventions to increase
their use of adaptive behavioral responses, such as redirecting children to complete functional activities and encouraging the use of positive coping skills for pain-related distress.

Key words: acute pain; chronic and recurrent pain; evidence-based practice; family functioning; longitudinal research; parents; parent psychosocial functioning.

Introduction
Over 30 million children in the United States sought
pain treatment between 2009 and 2012 (Baldridge
et al., 2018). Noninflammatory musculoskeletal pain
is one of the most frequent reasons for children to seek

pain treatment (Weiss & Stinson, 2018), with amplified musculoskeletal pain syndrome (AMPS) being one
of the most common forms (Weiss & Stinson, 2018).
AMPS encompasses a spectrum of chronic and recurrent idiopathic pain disorders, which occur due to an
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Longitudinal Impact of Parental Catastrophizing
on Child Functional Disability in Pediatric
Amplified Pain

Parent Catastrophizing Impacts Child Disability

Parental Influence on Child Pain
The family environment plays an important role in a
child’s pain experience, including their ability to engage in functional activities, follow medical recommendations, and cope with pain (Logan et al., 2012).
Through the process of social learning (Bandura,
1977), children observe parent responses and learn to
respond similarly when experiencing pain themselves
(van Tilburg, 2018). As such, substantial research has
investigated the role of parental factors in children’s
pain experience, particularly parental pain catastrophizing (Caes et al., 2012; Goubert et al., 2006; Pielech
et al., 2014; Wilson et al., 2014) and protective behavioral responses (Achiam-Montal & Lipsitz, 2014;
Caes et al., 2012; Claar et al., 2010; Guite et al.,
2011; Simons et al., 2008; Van Slyke & Walker,
2006).
Pain catastrophizing involves a magnified negative
perception regarding an anticipated or current painful
experience (Sullivan et al., 2001). It is a particular
form of worry related to the experience of pain, and as
such is highly related to temperamental factors such as
fear/anxiety and perceptual sensitivity (Muris et al.,
2007). For children with chronic pain, both parent
and child pain catastrophizing have been associated
with adverse psychosocial outcomes, such as increased
depressive and anxious symptoms (Pielech et al.,
2014), and greater functional disability (Goubert

et al., 2006; Logan et al., 2012). In a communitybased study, greater parental pain catastrophizing was
associated with greater pain severity in children, but
only among children who scored higher in pain catastrophizing themselves (Birnie et al., 2016). This suggests that children with higher temperamental anxiety
may be particularly susceptible to develop catastrophic perceptions of pain, putting them at greater
risk for adverse outcomes (Birnie et al., 2016).
Catastrophizing may prompt parents to engage in
protective behaviors to ameliorate their child’s pain,
which is associated with greater functional disability,
longer pain duration, and depressive symptoms (Claar
et al., 2010; Claar et al., 2008; Peterson & Palermo,
2004) in children. As such, parental pain catastrophizing has been associated with a greater desire to intervene in order to stop activity associated with their
child’s pain (Caes et al., 2012). Interestingly, the relationship between parental pain catastrophizing and
protective behaviors remains significant even when
the child’s functional abilities are considered (Guite
et al., 2011), suggesting that engagement in overprotective behaviors occurs regardless of the child’s
level of disability. For children with AMPS, parental
protective behaviors may impede treatment progress
as it limits children’s ability to engage in functional
activities.
Complex relationships exist among parent/child
catastrophizing and protective responses, though the
underlying mechanisms are poorly understood.
Among families presenting to a multidisciplinary pediatric pain clinic (Simons et al., 2015) parental pain
catastrophizing was indirectly related to greater functional disability through the pathways of child pain
catastrophizing, parental behavioral responses, and
child avoidance behaviors. Despite research linking
parent/child pain catastrophizing and protective
behaviors to maladaptive outcomes for children with
pain, little is known about their long-term associations
and development over time.
Longitudinal Research
Longitudinal research in this area is limited; however,
several studies have investigated the long-term impact
of parental factors for children with pain. A study of
parents and pediatric surgical patients found that parental pain catastrophizing scores several days postsurgery predicted greater child pain intensity at
12 months (Page et al., 2013). Examination of parent–
child dyads in pediatric chronic pain clinics has
revealed that baseline levels of parental pain catastrophizing predicted child pain-related fear and catastrophizing, avoidance of activities, anxiety, and
school attendance 4-months following their initial
evaluation (Chow et al., 2016) and child pain catastrophizing at baseline predicted caregiver pain
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over-arousal of the autonomic nervous system (Sherry,
2015). AMPS may develop in response to psychosocial
and/or physical stressors (e.g., illness, injury, surgery);
however, the amplified pain signal itself is not associated with continued physiological damage (Weiss &
Stinson, 2018). Common AMPS subtypes include fibromyalgia and complex regional pain syndrome, and
all subtypes share features of an intensified pain signal
and increased functional disability, an impairment in
the ability to engage in activities of daily living
(Kashikar-Zuck et al., 2001; Weiss & Stinson, 2018).
In children with AMPS, functional disability frequently impacts their engagement in developmentally
appropriate activities, such as completing daily hygiene tasks, walking, attending school, and socializing
(Pielech et al., 2018; Weiss & Stinson, 2018).
Evidence-based treatment for AMPS involves a multidisciplinary approach, including individual psychotherapy, intensive physical and/or occupational
therapy, and consistent functional activity to reset the
nerve pathway and improve engagement in activities
of daily living (Gmuca & Sherry, 2017; Sherry, 2015;
Weiss & Stinson, 2018). Due to the extent of functional impairment children with AMPS experience,
improving functionality is generally the primary treatment target (Sherry, 2015).
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Purpose of the Current Study
The literature provides support for a complex model
of parent and child variables that predict functional
disability for children with pain. Parental catastrophizing and protective behavioral responses are linked to
numerous maladaptive outcomes in pediatric pain research. However, there remains a scarcity of research
regarding the long-term associations and natural development of these variables across time. The current
study adds to pediatric pain research by examining
how parental factors influence child functional disability over a 1-year period through the use of Latent
Growth Modeling (LGM), which estimates linear and
non-linear growth functions, or rates of change
(Keith, 2015). Parental pain catastrophizing, child
pain catastrophizing, and parental protective behaviors were examined for their potential impact on the
initial level and rate of change (i.e., improvement) in
functional disability for children with AMPS at three
time points (baseline, 6-months, 12-months). We additionally sought to expand on the investigations of
Welkom et al. (2013) and Simons et al. (2015) to investigate whether child catastrophizing and parental
protective behaviors would mediate the relation between parental catastrophizing and functional disability over 1-year duration. Based on the findings of prior
research reviewed above, it was anticipated that parental protective behaviors and child pain catastrophizing would directly relate to slower improvement in
functional disability, mediating the relation between
parental pain catastrophizing and functional
disability.

Methods
Participants and Procedures
The current study utilized archival data gathered as
part of a larger study at a Center for Amplified
Musculoskeletal Pain Syndromes (CAMPS) in a large
children’s hospital in the northeast U.S. Participants in
the initial CAMPS study included parent–child dyads
who completed measures of psychological functioning, family functioning, and pain characteristics at
three time points. For the initial study, all families
underwent an initial multidisciplinary evaluation at
CAMPS as part of their medical care. For those who
consented to the CAMPS study, baseline data were
collected within a 2-week period following the child’s
initial evaluation and follow up surveys were completed 6 and 12 months after the completion date of
baseline measures, within a 2-week grace period. The
CAMPS study was approved by the hospital
Institutional Review Board. The current study analyzing this archival data was approved by the PI’s academic institution for a data-sharing agreement.
Children ages 8–17 years were eligible to participate in the initial CAMPS study if they received an
AMPS diagnosis at their initial evaluation and were
accompanied by at least one parent willing to complete study measures. Parents were eligible to participate if they were able to read and understand English
at an 8th grade reading level or above. Exclusion criteria for both child and parent participants included a
diagnosis of a cognitive or intellectual disability.
The final sample consisted of 155 children and 158
parents who completed at least one baseline study
measure. For the 6-month follow up survey, 79 children and 90 parents completed at least one study measure. For the 12-month survey, 72 children and 75
parents completed at least one study measure.
Recruitment
Eligible participants for the initial CAMPS study were
identified through review of CAMPS patient schedule
and were contacted by a research assistant, either by
phone two weeks prior to their evaluation or in person
during their initial evaluation. Those who agreed to
participate provided verbal consent/assent and were
emailed a link to complete study measures through
Redcap, a secure online application for building, capturing, and managing electronic data. Children who
turned 18 during the study period were contacted via
phone to provide verbal consent for their continued
participation.
Measures
Demographic and Medical Information
Electronic medical record reviews were conducted to
gather demographic and medical data. For the present
study age, sex, race, ethnicity, diagnoses, pain
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catastrophizing one month later, though this relationship was not reciprocal (Parker et al., 2020). Change
in child and parent pain catastrophizing additionally
predicted the individual’s ratings of pain-related interference in functioning (Parker et al., 2020). Further
longitudinal research among parent–child dyads presenting for treatment of pediatric chronic pain indicated that child pain catastrophizing mediated the
relation between parental protective behaviors and
functional disability after 2 months (Welkom et al.,
2013) and greater parental distress prior to treatment
predicted less improvement in child disability after 1
year, though a bidirectional relationship was not observed among parent and child variables (Law et al.,
2017). Taken together, these findings suggest that parent/child pain catastrophizing and protective behaviors indeed influence long-term outcomes in pediatric
pain, though further research is needed to examine the
development of these variables and elucidate mechanisms that may underlie their associations.
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duration, pain severity, and treatment modalities were
examined.

Parental Protective Behavioral Responses to Pain
The Adult Responses to Children’s Symptoms (ARCS)
is a 29-item self-report measure assessing the frequency of parental responses to child pain across three
subscales: Protectiveness, Minimization, Encourage/
Monitor (Van Slyke & Walker, 2006). Items are rated
on a 5-point Likert scale ranging from 0 (never) to 4
(always). The mean for each subscale is calculated,
with higher scores indicating greater frequency of a response (Van Slyke & Walker, 2006). Given research
supporting the maladaptive nature of protective parental behaviors in pediatric pain outcomes, the current study specifically utilized the Protective subscale
of the ARCS, independent of the overall measure, to
focus on the unique impact of protective responses.
Doing so is in line with similar pediatric pain studies

which examined the unique role of protective
responses on children’s pain-related outcomes (Langer
et al., 2009; Law et al., 2017; Logan et al., 2012). The
Protective subscale has adequate internal consistency
(a ¼ .86) and has been validated with parent tracking
of protective behaviors (p < .05; Walker et al., 2006).
It has shown predictive validity for functional disability and child depressive symptoms (p < .05; Claar
et al., 2010). Internal consistency for our sample was
A ¼ 0.871.
Functional Disability, Parent and Child Versions
The Functional Disability Inventory (FDI) is a 15-item
self-report measure assessing the degree to which pain
interferes with children’s physical and psychosocial
functioning over a 2-week period (Claar & Walker,
2006; Kashikar-Zuck et al., 2011; Sole et al., 2019.).
Item responses are rated on a 5-point Likert scale
ranging from 0 (no trouble) to 4 (impossible) performing an activity. Higher scores indicate greater functional disability, and scores range from 0 to 60 with
three clinical reference points: no/minimal disability (0
–12), moderate disability (13–28), and severe disability (29–60; Kashikar-Zuck et al., 2011). In a large
sample of pediatric chronic pain patients, the measure
evidenced good internal consistency (a ¼ .77;
Kashikar-Zuck et al., 2011). For parent-report of child
functional disability, parent-report FDI has high internal consistency (a ¼ .90–.94; Claar & Walker, 2006).
As AMPS treatment is focused on increasing activity
and function (Weiss & Stinson, 2018) child- and
parent-reported total FDI scores were used as the
study outcome variables. Internal consistency for our
sample FDI parent was A ¼ 0.957 and for FDI child
was A ¼ 0.932.
Results
Data Analysis Plan
A series of LGMs were conducted to examine the longitudinal development for the parallel-processes of
parent and child pain catastrophizing (PCS-P/C), parental responses to pain (ARC), and child functional
disability across 1 year. LGM estimates linear and
non-linear growth functions (Keith, 2015) using latent
variables (factors) to represent initial level and rate of
change, and can include time-invariant (e.g., gender,
race, diagnosis) and time-varying covariates (e.g., repeated measures) as predictors and outcomes of
growth functions. Additional strengths of LGM include the ability to examine temporal precedence and
infer causation by specifying that one variable preceded another in development (Duncan et al., 1999).
LGM includes two stages. In the first step, a growth
curve is estimated without covariates in the model
(i.e., a measurement model). This allowed for testing
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Pain Catastrophizing—Child and Parent Measures
The Pain Catastrophizing Scales—Child (PCS-C;
Crombez et al., 2003) and Parent versions (PCS-P;
Goubert et al., 2006) are 13-item measures representing distinct thoughts in response to pain. The PCS-C
assesses pain catastrophizing in children ages 8–17
(Crombez et al., 2003), and the PCS-P assesses parental catastrophizing of their child’s pain regardless of
child age (Goubert et al., 2006). Participants indicate
how frequently they experience each thought in the
preceding 2 weeks on a 5-point Likert scale from 0
(not at all) to 4 (all the time). The sum of the 13 items
yields a total score, with higher scores indicating
greater catastrophizing (Crombez et al., 2003;
Goubert et al., 2006). The PCS-C has significant predictive validity for pain severity (p < .05) and disability (p < .05) in a sample of patients with pediatric
pain (Crombez et al., 2003). The PCS-P has significant
predictive validity for parental stress related to child
illness (p < .0005), parent depressive symptoms (p <
.05), anxiety (p < .005), and parent-reported child
functional disability (p < .0005; Goubert et al., 2006).
The PCS-P evidenced good internal consistency among
parents of children with chronic pain [Cronbach’s coefficient alpha (a) ¼ .93]. Updated analysis of PCS-C/P
factor validity, however, did not find support for the
three-factor structure (Durand et al., 2017; Pielech
et al., 2014), instead proposing the removal of items 7
and 8 and using the measure as a unitary construct.
Based on the results of the updated factor analyses,
the total score of the revised 11-item PCS-C/P was
used as a unitary construct in the present study analyses. Internal consistency was assessed using
Cronbach’s coefficient alpha (A). In our sample, internal consistency for the PCS-P was 0.939, and for the
PCS-C was 0.942.

477

478

Preliminary Analyses and Descriptive Statistics
Mplus version 8.3 was used to analyze the LGM. Data
were examined in SPSS version 24 for presence of outliers, and means were plotted to determine estimated
rate of change for each measure at the three time
points. Mean level change was examined to determine
whether a linear or quadratic estimation should be
used for LGM. Demographics, measure means, and
standard deviations are summarized in Table I.
Children were predominantly female (80.1%) and
Caucasian (82.7%), with a mean baseline age of
13.95 years (SD ¼ 2.39). Baseline mean for pain duration was 26.95 months (SD ¼ 29.02) and usual pain
severity was 58.42 out of 100 (SD ¼ 19.26). Mean
FDI at baseline was 22.82 (SD ¼ 11.71) for childreport and 21.86 (SD ¼ 11.66) for parent-report, with
26.8% of children participating in an intensive multidisciplinary pain treatment program.
Table II presents the final correlation matrices used
to inform the mediation LGM analysis (Keith, 2015).
Significant associations were observed among parent
FDI, PCS, and ARCS scores at baseline (T1) and 6
(T2) months, but not 1-year (T3) follow-up (see
Table II). T3 parent FDI was significantly related to
child PCS at T2 and T3 but not T1. Pain variables in
initial correlational analyses included pain duration,
severity, a first-degree relative (parent, sibling) with
diagnosis of a pain condition, and treatment through
an intensive rehabilitation program. As these covariates were not significantly related to most study measures, they were excluded from LGM analyses.
Latent Growth Modeling
Parent PCS and ARCS
To examine whether higher levels of parent catastrophizing at baseline would increase protective behavioral responses to pain, a quadratic model fit the
data best, v2(2) ¼ 2.66, p ¼ .264; RMSEA ¼ 0.047;
CFI ¼ 0.993; SRMR ¼ 0.046, suggesting good fit of

the model to the data. Significant effects were observed from baseline parent catastrophizing to the intercept (b ¼ 6.06, z ¼ 5.5, p < .001), indicating that
higher levels of parental catastrophizing led to significantly greater engagement in protective behaviors,
which remained stable thereafter. Further, age was a
significant predictor in the model at intercept
(b ¼ 0.83, z ¼ 2.326, p ¼ .02), revealing that parents
engage in greater catastrophizing for older children,
and this engagement remained stable thereafter. As
child age was positively correlated with pain duration
(p < .0001), a longer duration may indirectly lead to
increased parental pain catastrophizing and protective
behaviors, as parents become increasingly distressed
the longer their child experiences pain.
Parent ARCS and FDI
To examine whether greater engagement in protective
behavioral responses at baseline would impact rate of
change in parent-rated FDI a linear trend fit the data
best (i.e., no quadratic trend), v2(5) ¼ 5.928, p ¼ .313;
RMSEA ¼ 0.036; CFI ¼ 0.986; SRMR ¼ 0.137, suggesting good fit of the model to the data. Significant
effects were observed for ARCS on the intercept
(b ¼ 0.016, z ¼ 3.31, p ¼ .001) indicating that the
effects observed at baseline remain stable across time.
A linear trend (b ¼ 0.008, z ¼ 1.668, p ¼ .095)
revealed decreased acceleration in the rate of change
for Parent-reported FDI, indicating that greater engagement in protective behaviors leads to slower improvement in the child’s functional disability.
Parent and Child PCS
An additional LGM was run to examine whether parent catastrophizing at baseline would lead to slower
rate of change for child pain catastrophizing. A
growth curve model with a quadratic trend best fit the
data, v2(2) ¼ 2.986, p ¼ .225; RMSEA ¼ 0.058; CFI ¼
0.989; SRMR ¼ 0.059. Rate of change for Child PCS
was significantly affected by Parent PCS (b ¼ 0.342,
z ¼ 4.606, p < .001), indicating that higher levels of
parental catastrophizing lead to higher levels of child
catastrophizing. Age was additionally revealed as a
significant covariate (b ¼ 0.764, z ¼ 2.081, p ¼ .037),
meaning older children experience more pain-related
catastrophizing over time.
Child Catastrophizing and FDI
To examine the impact of child pain catastrophizing
at baseline on rate of change in Child-reported FDI, a
quadratic trend best fit the data, v2(2) ¼ 0.602,
p ¼ .74; RMSEA ¼ 0.000; CFI ¼ 1.0; SRMR ¼ 0.028.
Child pain catastrophizing had a stable effect on rate
of change in FDI (b ¼ 0.275, z ¼ 3.843, p < .0001),
and age was a significant covariate at the intercept (b
¼ 0.722, z ¼ 1.908, p ¼ .056), indicating older
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linear versus non-linear growth (e.g., quadratic).
Next, covariates are added to estimate their effects on
initial level (baseline) and rate of change (linear or
quadratic trend). To assess the fit of the model to the
data, there are several commonly employed fit indices.
These include chi square (v2), root mean square error
of approximation (RMSEA), confirmatory fit index
(CFI), and standardized root mean squared residual
(SRMR) analyses. Good fit to the data is observed
when v2 is not significant, indicating that the observed
covariance matrix does not significantly differ from
the model-implied covariance matrix. RMSEA values
of 0.08 or lower, CFI of 0.95 or higher, and SRMR
values of 0.05 or lower are considered indicative of
good model fit (Cangur & Ercan, 2015; MacCallum
et al., 1996).
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Table I Participant Demographics
Variable

Frequency (%)
T1

Child age (years)
Usual pain severity
Pain duration T1 (months)
Time 1 variables
Parent FDI T1
Child FDI T1
Parent ARCS T1
Parent PCS T1
Child PCS T1
Time 2 variables
Parent FDI T2
Child FDI T2
Parent ARCS T2
Parent PCS T2
Child PCS T2
Time 3 variables
Parent FDI T3
Child FDI T3
Parent ARCS T3
Parent PCS T3
Child PCS T3

T3

181 (80.4%)
44 (19.6%)

70 (88.6%)
9 (11.4%)

62 (82.4%)
13 (17.6%)

177 (82.7%)
21 (9.8%)
9 (4%)
3 (1.3%)
3 (1.3%)
1 (.4%)

68 (86.1%)
8 (10.1%)
0
2 (2.5%)
1 (1.3%)
0

62 (84.9%)
7 (9.6%)
1 (1.4%)
2 (2.7%)
1 (1.4%)
0

3 (3.9%)

4 (5.6%)

14.32 (2.02)
42.66 (27.72)

14.37 (2.04)
36.26 (31.27)

19 (9%)
60 (26.8%)
Mean (SD)
13.95 (2.39)
58.42 (19.26)
26.95 (29.02)
21.86 (11.66)
22.82 (11.71)
1.57 (.71)
29.54 (10.33)
29.56 (11.05)
10.83 (12.44)
13.30 (11.70)
1.04 (0.64)
23.46 (11.64)
20.69 (12.11)
10.01 (11.71)
12.83 (13.10)
2.13 (8.81)
23.77 (12.56)
20.13 (14.73)

children experience faster improvement in functional
disability, which remains stable over 1 year.
Mediation Model
The study hypothesis anticipated that parental pain
catastrophizing would indirectly affect the rate of
change in Parent-reported FDI through its influence
on protective behaviors and child pain catastrophizing. Fit indices for this model indicated good model fit
[v2(2) ¼ 17.61 p ¼ .128; RMSEA ¼ 0.051; CFI ¼
0.958; SRMR ¼ 0.059], and a quadratic trend best fit
the data for both the parent PCS and FDI. Figure 1 displays the model results. Parent PCS had a significant
effect on the quadratic trend for FDI (b ¼ 0.824, z ¼
3.85, p < .0001), indicating that higher levels of parent catastrophizing led to slower rate of change in FDI
over 1 year. Age was a significant covariate on the linear trend for FDI (b ¼ 2.26, z ¼ 1.83, p < .067), indicating older children experience faster improvement in
functional disability. Neither child PCS nor ARCS predicted rate of change in parent FDI or PCS, indicating

they are not mediators between parental pain catastrophizing and functional disability.
Discussion
Children with AMPS experience significant functional
disability with persistent impairment in their ability to
participate in age-appropriate daily activities
(Kashikar-Zuck et al., 2001; Gmuca & Sherry, 2017;
Pielech et al., 2018; Sherry, 2015; Weiss & Stinson,
2018). Parental factors play an important role in
influencing a child’s experience of pain and treatment
outcomes (Logan et al., 2012), with parental pain catastrophizing and engagement in protective behavioral
responses linked to increased pain severity (Birnie
et al., 2016; Caes et al., 2012; Page et al., 2013;
Palermo et al., 2014), and functional disability (Caes
et al., 2012; Chow et al., 2016; Guite et al., 2011;
Lynch-Jordan et al., 2018; Pielech et al., 2014) in children. Understanding how parent and child factors
progress and impact a child’s pain experience is
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Sex
Female
Male
Race
White
Black/African American
Other
Asian
Multiple racial identities
East Indian
Ethnicity
Hispanic
Attended intensive treatment

T2

.182
.034
.019
.029
.027
.010
.018
.108
.066
.168
.241
.019
.047
.833**
—
.187
.007
.287*
.240*
.389**
.009
.046
.217
.038
.401**
.151
.494**
.712**
—

*Significant at .05, two-tailed; **Significant at .01, two-tailed.

1. Age
2. Race
3. Ethnicity
4. FDI P T1
5. FDI P T2
6. FDI P T3
7. C/PCS T1
8. P/PCS T1
9. C/PCS T2
10. P/PCS T2
11. C/PCS T3
12. P/PCS T3
13. ARCS T1
14. ARCS T2
15. ARCS T3
16. Duration

—

.149*
—

.098
.607**
—

.089
.090
.003
—

.239*
.110
.380**
.289*
—

.068
.004
.033
.026
.147
—

.031
.077
.002
.282**
.251*
.134
—

.134
.154
.165*
.234**
.361**
.086
.360**
—

.096
.149
.226*
.027
.344**
.012
.463**
.233*
—

.051
.095
.247*
.217
.403**
.111
.396**
.559**
.373**
—

.194
.093
.122
.086
.145
.128
.409**
.301*
.683**
.380**
—

.039
.079
.180
.179
.335*
.089
.225
.609**
.164
.616**
.345*
—

.003
.155
.187*
.267**
.297**
.107
.107
.402**
.078
.199
.132
.332**
—

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

especially important to inform the development of
interventions to improve treatment outcomes. A series
of LGMs were conducted to examine how parental
pain catastrophizing, child pain catastrophizing, and
parental protective behaviors longitudinally impacted
functional disability for children with AMPS at baseline, 6-months, and 12-months. It was hypothesized
that child pain catastrophizing and protective behaviors would mediate the relation between parental pain
catastrophizing and functional disability.
Higher parental pain catastrophizing was associated with greater engagement in protective behaviors
over the course of the year. This may expand on findings of prior research establishing the cross-sectional
connection between parental pain catastrophizing and
protective behaviors (Caes et al., 2012; Guite et al.,
2011), which remains stable even when controlling for
the child’s level of functional disability (Guite et al.,
2011). Conceptually this link can be understood
through the cognitive model (Beck, 1995), which
asserts that cognitions and interpretations influence
one’s behavioral and emotional responses to a situation. Thus, parents who experience more catastrophic
cognitions when their child is in pain tend to engage in
a greater number of protective behaviors, despite receiving psychoeducation that AMPS pain is not physiologically harmful and that treatment requires
consistent engagement in functional activities.
Further, slower improvement in functional disability
was observed among dyads with higher parental pain
catastrophizing, which may build upon the findings of
prior cross-sectional (Goubert et al., 2006; Logan
et al., 2012) and longitudinal research (Chow et al.,
2016). Higher engagement in protective behaviors
also led to slower improvement in functional disability, as found in prior research (Claar et al., 2010).
These results confirm that parental pain catastrophizing and protective behaviors independently contribute
to slower improvement in child functional disability.
As a result, the child may lose opportunities to push
themselves to engage in physical activities despite
pain, a necessary step in resetting the abnormal nerve
pathway in AMPS, leading to slower functional disability improvement.
Similar to the findings of Birnie et al. (2016), higher
parental pain catastrophizing led to slower rate of
change in child pain catastrophizing. In turn, higher
child pain catastrophizing was associated with slower
rate of change in functional disability, similar to the
results of Tran et al. (2015). Through social learning
(Bandura, 1977), children whose parents exhibit
higher catastrophizing likely learn through observation to interpret their pain with catastrophic cognitions, perhaps increasing anxious avoidance which
impedes the child’s ability to fully engage in physical
activities despite pain. Our study findings may
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additionally be interpreted through the Interpersonal
Fear Avoidance Model (Goubert and Simons, 2013)
which asserts that when a child experiences pain they
may perceive the pain as threatening, leading to experiential avoidance and distress. A child’s expression of
perceived threat is then observed and interpreted by
the paren and reciprocally interacts with a parent’s
catastrophic perception of the child’s pain. This leads
to a pattern of hypervigilance and fear in the dyad.
Heightened fear in the child increases avoidance of activities that may exacerbate pain, which is reinforced
and encouraged by the parent.
In addition, age was a significant covariate in several of our growth models, indicating that parents catastrophize more for older children and older children
catastrophize more themselves, despite experiencing
faster improvement in functional disability. Possibly,
parents and children may respond to the sensation and
duration of pain with catastrophic interpretations
even though disability is improving through treatment.
Differences in cognitive and social development may
further explain the significance of age, as older children have the ability to interpret or reflect on their
pain, which may increase catastrophizing. Social engagement and peer comparison increase through adolescence as well. Thus, older children may compare
their abilities to that of their peers, which may contribute to catastrophizing. The increased independence
among older children may contribute to parents’ catastrophizing as they are less informed about their
child’s pain and functioning.
Examining a comprehensive model, parental pain
catastrophizing emerged as the sole contributing factor to slower rate of change in functional disability.
Contrary to our hypotheses, neither child pain catastrophizing nor protective behaviors mediated the relation between parental pain catastrophizing and

functional disability. These findings differ from prior
cross-sectional research noting protective behaviors
(Logan et al., 2012; Simons et al., 2015) and child
pain catastrophizing (Pielech et al., 2014; Simons
et al., 2015; Welkom et al., 2013; Wilson et al., 2014)
to be significant mediators. As the majority of this research has been cross-sectional, with only one study
conducted over a 2-month duration (Welkom et al.,
2013), it is possible that the mediational relationships
do not remain significant over extended time periods.
Parental pain catastrophizing may remain consistent,
whereas parental engagement in protective behaviors
may fluctuate, exerting less influence on functional
disability when the variables are considered together
over time. In this study, parental pain catastrophizing
decreased from T1 to T2, but remained stable from
T2 to T3. In comparison, protective behaviors decreased from T1 to T2, then increased notably from
T2 to T3, exhibiting fluctuation in the use of protective behaviors. Similar to parental pain catastrophizing, child pain catastrophizing decreased from T1 to
T2, however remained stable from T2 to T3. As child
pain catastrophizing did not significantly impact functional disability in the mediation model, the effects of
child pain catastrophizing may be best accounted for
by parental pain catastrophizing. The strong and consistent influence of parental pain catastrophizing on
functional disability may perhaps be explained by
parents limiting behaviors that promote adaptive coping in children with pain, rather than their use of protective behaviors to ameliorate it. Parents who
catastrophize may spend less time redirecting children
to complete activities despite their pain or less time encouraging them to use positive coping skills (e.g.,
mindfulness, distress tolerance) for pain-related
distress.
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Clinical Implications and Future Directions
Despite these limitations, this study adds important information to the literature on pediatric pain by being
the first to examine the long-term associations among
parent/child catastrophizing, protective responses, and
functional disability in pediatric AMPS. Our study
results highlight the impact of parental pain catastrophizing in treating children with AMPS. When
parents endorsed higher catastrophizing, children evidenced slower improvement in their ability to engage
in age-appropriate daily activities. Pediatric psychologists and pain specialists may benefit from assessing
parental pain catastrophizing at initial evaluation and
providing psychoeducation regarding the role of catastrophic pain-related cognitions in impeding treatment
progress. Targeted interventions for parents may further reduce maladaptive catastrophizing and instead
promote more adaptive responses to a child’s pain,
such as encouraging the child to engage in physical activity (e.g., stretching, walking) or using coping skills
(e.g., mindfulness, breathing, distraction). This is supported by research indicating a group intervention for
parents of children in an intensive pain program improved parental responses and child functional disability, the findings of which were sustained one year later
(Pielech et al., 2018). Given research demonstrating

the interconnected nature of parent and child factors
in pediatric pain (Achiam-Montal & Lipsitz, 2014;
Claar et al., 2008; Peterson & Palermo, 2004; Simons
et al., 2008), future longitudinal research should investigate long-term dyadic interactions and transactions
to develop targeted interventions for parents and children. Longitudinal research in pediatric pain with
higher sample sizes is needed to improve study power
and capture more diversity, which will increase the
generalizability of results and allow for examination
of potential cultural differences in parenting as they
may influence the efficacy and expediency of their
child’s pain treatment.
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