1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Pain. Author manuscript; available in PMC 2018 February 01.

-, HHS Public Access
«

Published in final edited form as:
J Pain. 2017 February ; 18(2): 144-154. doi:10.1016/j.jpain.2016.10.009.

The Impact of Pain Catastrophizing on Outcomes: A
Developmental Perspective across Children, Adolescents and
Young Adults with Chronic Pain

Amanda B. Feinstein, Ph.D.1, John A. Sturgeon, Ph.D.2, Beth D. Darnall, Ph.D.2, Ashley
Dunn, M.P.H.1, Tom Rico, B.S.2, Ming C. Kao, Ph.D., M.D.2, and Rashmi P. Bhandari, Ph.D.1

1Stanford University School of Medicine, Department of Anesthesiology, Perioperative and Pain
Medicine; Stanford/Lucile Packard Pediatric Pain Management Clinic

2Stanford University School of Medicine, Department of Anesthesiology, Perioperative and Pain
Medicine, Stanford Systems Neuroscience and Pain Laboratory

Abstract

Pain catastrophizing is one of the most powerful predictors of poor outcomes in youth and adults
with pain; however, little is known about differential impacts of pain catastrophizing on outcomes
as a function of age. The current study examined the predictive value of pain catastrophizing on
pain interference and pain intensity across children, adolescents, and two age groups of young
adults with chronic pain. Cross-sectional data are presented from the adult and pediatric
Collaborative Health Outcomes Information Registry (CHOIR), including measures of pain
catastrophizing, pain intensity, pain interference and emotional distress from 1028 individuals with
chronic pain. Results revealed that age moderated the relation between pain catastrophizing and
pain interference, with the strength of these effects declining with age. The effect of pain
catastrophizing on pain interference was strongest in adolescents and relatively weak in all three
other groups. Emotional distress was the strongest predictor of pain interference for children,
whereas pain intensity was the strongest predictor for both adult groups. Pain catastrophizing was
found to predict pain intensity and, although age was a significant moderator, statistical findings
were weak. Developmental considerations and clinical implications regarding the utility of the
construct of pain catastrophizing across age groups are discussed.
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Introduction

Chronic pain is a common problem for children, adolescents, and young adults [30,34,40],
interfering with psychosocial functioning [14,31,50] and generating high economic costs
[20]. Pain catastrophizing (PC) - a negative cognitive and emotional pattern characterized by
rumination, magnification and helplessness toward actual or anticipated pain [10,55] - is
among the most powerful predictors of poor outcomes in chronic pain samples. In adults,
strong associations have been found between PC and increased pain intensity, disability,
psychological distress and lower quality of life [27,50,69]. In youth, PC has been associated
with similar poor outcomes [10,21,32,61]. Although PC is known to predict heightened pain
intensity and interference with daily activities across adults and youth, only a few studies
have explored whether PC impacts outcomes differentially for individuals of different ages
[10,28,37,57].

In youth with chronic pain, PC has been found to decline with age [10]. Relatedly, Tran and
colleagues (2015) have demonstrated that PC is a stronger predictor of functional disability
and pain intensity in children compared to adolescents [15]. It is reasonable to expect that, as
the cognitive abilities of children change in accordance with normal developmental
trajectories, their responses to pain may also change. Adaptive responses to stress and pain
have been found to increase as children age. Brown and colleagues (1986) theorized that as
more opportunities to apply coping strategies arise, a greater repertoire of coping responses
is available [4]. Thus, across life stages and as a function of normative developmental
processes, cognitive response styles such as catastrophizing, may vary in salience and
differentially impact outcomes related to pain and function.

In children, the process of PC may not be due to maladaptive cognitive coping attempts as is
speculated in adults [49,53] but rather, a developmentally normative process due to lack of
coping resources [13]. It would follow that as children mature into adolescents and early
adults, a wider array of cognitively complex resources may help minimize the impact of PC
on functional outcomes, as alternative coping methods and styles are learned and more
readily accessible. Literature suggests that adolescents may use more active and
accommodative coping methods compared to children, which may be due to the cognitive
resources and executive functions needed to employ these types of strategies [9]. For adults
on the other hand, coping styles and response sets (adaptive and maladaptive) have been
found to be more stable [28]. Particularly in the instance of chronic pain, maladaptive
cognitive patterns such as pain catastrophizing, may become entrenched and shape the
trajectory of functional outcomes [18]. With age, the development of greater emotion-
focused coping may also lead to increased capacities for maladaptive rumination, a
characteristic subsumed within the construct of pain catastrophizing [70].

To date, no published study has compared PC from childhood into adulthood, nor examined
the predictive value of PC on pain interference and pain intensity specifically across cohorts
of children, adolescents, and young adults with chronic pain. The primary aim of this study
was to determine whether the relationships of PC with pain interference and pain intensity
vary as a function of age in a sample comprised of children, adolescents, and young adults.
We predicted that the effect of PC on pain interference, while controlling for emotional
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distress and pain intensity, would be strongest in our youngest and oldest age groups due to
the narrow array of coping strategies and solidified cognitive processes around pain,
respectively. Our second aim was to investigate if PC predicted pain intensity while
controlling for emotional distress, and examine the moderating effect of age. Again, we
hypothesized that there would be higher levels of PC in the youngest and oldest age groups,
with strongest relations to pain intensity in these two groups. As we expected PC to show
differential effects on pain interference across age groups, we also conducted an exploratory
analysis to determine whether age moderated the effects of pain intensity and emotional
distress, which are both salient predictors of pain interference.

The current study accessed data from both the adult and pediatric Collaborative Health
Outcomes Information Registry (CHOIR and Peds-CHOIR, respectively, http://
choir.stanford.edu), utilizing an open-source learning healthcare system to assess patient-
reported outcomes across children, adolescents and young adults with chronic pain [2]. All
methods and procedures were approved by the University's institutional review board as a
retrospective chart review.

Although research is unclear regarding socio-cognitive and neuro-developmental transition
from adolescence to adulthood, literature often cites mid-20's as the time period for which
brain development completes [17,43,51]. Thus adult age groupings were generated to
contain an equal distribution of ages within each bin (i.e., 18-23 years of age and 24-29
years of age). When referring to children and adolescents as a group the term “youth” will
be utilized; whereas the term “children” will demarcate 8-12 year-olds and “adolescents”
will refer to 13-17 year-olds. Children under the age of 8 and over the age of 17 were
excluded from youth analyses due to the valid age range of pediatric PROMIS measures.
Although empirical literature recommends alternate child groupings (e.g., 6-11; 12-18) [67],
theoretical perspectives on child development suggest soft boundaries between children 7 to
8 years olds as well as those 11 to 12 years old comprising different developmental stages
[41]. The current groupings were made to accommodate validity of the measures used in the
study and sample size constraints, while considering developmental literature.

Data were collected from 703 adults, ages 18-29 who presented for initial medical
evaluation between December 2012 and July 2015 at a large, tertiary care pain clinic. The
mean age for the adults 18-23 was 21.02 (SD = 1.77) and for the adults age 24-29 was 27.08
(SD = 1.73). Youth data were collected at initial interdisciplinary evaluations from 325
pediatric patients ages 8-17 in a moderate-sized, tertiary care pediatric pain clinic. The mean
age for the children in the sample was 10.94 (SD = 1.33) and for the adolescents, 15.50 (SD
=1.36). Both clinics were located on the west coast and affiliated with the same university
housed within the department of anesthesiology, perioperative and pain medicine.
Demographics, including diagnostic categories, for the adult and youth sample are listed in
Table 1 and Table 2, respectively. Diagnostic bins were created according to billing codes
entered by the pain physician at initial clinic visits, reflecting broad characteristics of
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presenting pain complaints. Differences between diagnostic categories existed between the
adult and pediatric clinics as can be gleaned in Tables 1 and 2. Notably, in the adult sample,
156 patients carried diagnoses in a single category, 160 patients had diagnoses in 2
categories, 108 patients had diagnoses in 3 categories, 78 patients had diagnoses in 4
categories, and 149 patients had diagnoses in 5 or more categories. No diagnostic
information was available for 39 patients in the adult sample.

Prior to initial evaluation and as a part of the assessment process, patients completed a
demographic questionnaire followed by a series of patient-reported outcome measures
through the CHOIR and Peds-CHOIR systems. Questionnaires were completed at home by
most patients through a secure URL link emailed to them upon registering for their clinic
appointment. The link is hosted on a HIPAA-compliant and university-approved Oracle
database. Patients who arrived without completed questionnaires, were provided encrypted
computer tablets before their appointment to finish the survey.

Pain Catastrophizing Scale (PCS and PCS-C)—The adult Pain Catastrophizing Scale
(PCS) measures catastrophic thoughts and feelings about pain [55], yielding a total
catastrophizing score and three subscale scores assessing rumination, magnification, and
helplessness. The PCS is a 13-item self-report measure utilizing a 5-point Likert response
scale (0 =“Not at all,” 1 = “To a slight degree,” 2 = “to a moderate degree,” 3 = “To a great
degree,”to 4 = “All the Time”), with a scoring range of 0-52, where higher scores indicate
greater levels of catastrophic thoughts and feelings about pain. The PCS shows excellent
internal consistency (PCS a = .66-.93) [39,55]. The clinical reference point is 30 or above
for the PCS [54]. The PCS used in our study is a modified electronic version based on the
validated PCS.

The Pain Catastrophizing Scale for children (PCS-C) is an adaptation of the adult PCS for
ages 8-16, which assesses catastrophic thoughts and feelings about pain on similar domains
as the PCS (i.e., helplessness, rumination, and magnification) [10]. Like the PCS, the PCS-C
is also a self-report measure comprised of 13-items employing a 5-point Likert response
scale and the same range of scores as the adult measure. The PCS-C, however, exhibits
differences in the Likert options (0 = “Not at all,” 1 = “Mildly” 2 = “Moderately,” 3 =
“Severely”, to 4 = “Extremely”). The PCS-C was developed to include adaptations (e.qg.,
rewording of items, repeating the beginning sentence stem for each item) to ensure
comprehension for youth [10] yet the item content of all items of the PCS-C remains
conceptually consistent with the PCS. The PCS-C employed in the current study was a
modified electronic version with the same Likert options, yet retained the item wording from
the PCS. Additionally, due to electronic administration practices, the word stems were
separated out at the top of the screen with each item delivered on a separate page. The PCS-
C is reported to have adequate internal consistency of the full measure and subscales (PCS-C
a =0.68-0.87) [10]. The clinical reference point is a score of 26 or above [42]. Instructions
for both PCS and PCS-C were modified to reflect electronic administration.
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Pain Intensity—~Pain intensity was assessed using a unidimensional 11-point numeric
rating scale (NRS-11) ranging from 0 (No pain) to 10 (Worst pain possible) [24,52]. At the
time of initial assessment, pediatric patients reported their current pain intensity in addition
to average, highest and lowest pain intensity in the last month (i.e., 30 days), while adult
patients reported these scores over the previous 7 days. Only the average pain intensity score
was used for the current analyses [35,62]. The NRS-11 has demonstrated evidence for
validity in assessing pain intensity in clinical and non-clinical samples of children as young
as six and eight, respectively [36]. In adult populations, the NRS is a commonly used
measure for pain intensity and has shown excellent psychometric properties [12].

PROMIS Instruments—The Patient Reported Outcome Measurement Information
System (PROMIS) was developed by an NIH Roadmap for Medical Research Initiative with
the aim to provide clinicians and researchers access to efficient, validated, and patient-
reported measures of health and well-being [8]. PROMIS instruments are normed against the
United States general population as well as multiple disease populations [45]. Scores are
based on T-score distribution with a mean of 50 points and a standard deviation of 10 [8].
PROMIS instruments utilize item response theory (IRT) in order to improve patient-reported
outcomes measurement quality and precision compared to static composite scale
responses[15]. PROMIS instruments were administered via computer adaptive testing
(CAT), an approach where items are selected based on patients' responses to previously
administered items [6,16,65] thereby reducing patient burden [15,16,25,45,63].
Psychometric research suggests that CAT is a valid method to measure constructs that
contain multi-item banks of questions [15,48]. Even though different questions are answered
within each domain, the final score (i.e., T- score) enables comparisons across populations or
studies, within and between reporters, as scores yielded from IRT are assumed to reflect the
same underlying construct. For this study, PROMIS item banks for Pain Interference,
Anxiety, and Depression were included. The adult version of the PROMIS measures were
administered to study participants 18 years old and above, whereas the pediatric version of
the PROMIS was administered to the youth in the study. Comparable item banks exist for
adults and youth with only minor differences in content areas. A Likert scale (1= “Never/Not
able to do” to 5 = “Almost always/With no trouble”) is used to measure symptoms or
functioning over the past 7 days. Higher scores signify greater severity of symptoms.

Pain Interference: The PROMIS Pain Interference item bank (adult and pediatric) assesses
the impact of pain on physical, psychosocial, recreational activities, sleep, and emotional
functioning [1,60]. For the adult version, item examples include: “How much did pain
interfere with your household chores,” and “How often did pain prevent you from standing
for more than 30 minutes;” for youth items include “I had trouble doing schoolwork when |
had pain” and “It was hard for me to walk one block when | had pain.”

Anxiety: The PROMIS Anxiety item bank for both adults and youth assesses fears, worry or
dread, and hyperarousal [7,23]. The adult measure additionally assesses somatic symptoms
related to autonomic arousal (e.g., “I had a racing or pounding heart” and “I felt fidgety”)
[7]. Examples of youth items include: “I was afraid of going to school” and “I worried about
what could happen to me.”

J Pain. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Feinstein et al. Page 6

Depression: The PROMIS Depression item bank for adults and pediatric patients assesses
negative mood, negative self-perceptions, decreased positive affect and negative social
cognition [7,23]. Both the adult and pediatric item banks exclude items assessing somatic
symptoms of depression due to poor fit of the IRT model and possible overlap between
somatic symptoms of depression and markers of disease/illness [7,8]. This measure is best
characterized as an assessment of depressive symptoms rather than a diagnostic tool [7,23].
Examples from the adult item bank include: “I felt that nothing could cheer me up” and “I
withdrew from other people.” From the pediatric item bank examples items include: “Being
sad made it hard for me to do things with my friends” and “I could not stop feeling sad.”

Emotional Distress: Due to the high correlation between anxiety and depression in the
current sample (r=.78) and the known relation between these variables with pain
catastrophizing [5,32,42], a composite “emotional distress” variable (i.e., mean score of
anxiety and depression) was created and used as a covariate in order to determine the unique
contribution of pain catastrophizing on outcomes, above and beyond symptoms of anxiety
and depression.

Analytic Plan—All analyses were conducted using Mplus version 6.12 [38]. The two
dependent variables utilized for analyses were pain interference and pain intensity. Pain
intensity additionally served as an independent variable (i.e., covariate) in models examining
pain interference as an outcome. Age, as a categorical variable, served as a moderator and
emotional distress was included as a covariate in all models. Our primary clinical predictor
(pain catastrophizing; PC) was modeled in two different sets of multiple regression analyses.
The first model examined PC concurrently with covariates (pain intensity and emotional
distress) predicting pain interference, along with a categorical age variable (representing
children, adolescents, adults 18-23, and adults 24-29). Age was tested as a moderator of the
effects of PC, pain intensity, and emotional distress on pain interference. Although the
interaction of age with PC was of primary substantive interest, we opted to include
interactions between age and both pain intensity and emotional distress as a secondary
analysis, based on the assumption that the age-varying salience of PC may have implications
for both pain intensity and emotional distress as predictors of pain interference. Moderating
effects were tested by constructing an interaction term representing the interaction of age
with each moderator, and including this interaction term as a separate predictor in an
equation with all lower-order effects present. Regression equations representing these
multiple regression model testing the interaction of age and PC, as well as models testing the
interaction of age with key covariates in predicting pain interference, are listed below:

Pain Interference={+*Pain+[oxPC+f3xEmotional Distress+[4xAge+5+xAgexPC+ [y

Pain Interference=p;*Pain+poxPC+pf3xEmotional Distress+/34xAge+ G5+ AgexPain+

Pain Interference=( *Pain+po%PC+f3xEmotional Distress+/[4xAge+5+AgexEmotional Distress+ 5,
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Pain Intensity=/31+PC+GoxEmotional Distress+ [3xAge+B4xPCxAge+ 5o

If an interaction was found to be significant, differences in the size of this effect between
each age group were tested using a Wald chi-square test. All coefficients in the current
model are standardized, to represent the relative size of each effect in the model. A second
model explored PC as a predictor of pain intensity, with emotional distress and age serving
as covariate and moderator, respectively, using the same analytic formulation described
above. All continuous variables were centered on the grand mean, as were interaction terms
in the moderation models.

Descriptive Statistics

A one-way analysis of variance (ANOVA) was run to determine mean differences in study
variables as a function of age. Descriptive values, including means, standard deviations, and
results of ANOVA can be found in Table 3. PC and pain intensity scores did not significantly
differ between either of the youth-report groups (i.e., children or adolescents) and the adult
groups. Post-hoc Tukey's HSD was examined for distress given omnibus differences (F (3,
1014) = 21.86, p< 0.001) which indicated that mean scores were significantly higher for
emotional distress in the adult age groups compared to both the children and adolescents;
whereas no significant differences in emotional distress were found between the two adult
groups nor between the child and adolescent group. There were also significant differences
between the groups on pain interference (F (3, 1024) = 67.34, p< .001; however because
Levene's test was violated, the Games-Howell post-hoc test was used to explore differences.
Differences in pain interference were found between both child and adolescent groups
compared to both adult groups, with higher scores found for the eldest age groups.
Significant post-hoc differences were also demonstrated between adults 18-23 and adults
24-29 with older adults endorsing higher scores; whereas scores only approached
significance between children and adolescents. Correlational analyses depicted in Table 4
reflected significant associations between all study variables across the full sample and
within age groups, except for the relation between PC and pain intensity in children, which
was non-significant.

Pain Interference

When the full model was estimated for the entire sample, PC (p = .137, p<.001), pain
intensity (B = .355, p<.001), and emotional distress (f =.276, p<.001) were all found to
be significantly and positively related to pain interference. Of note, pain intensity showed
the strongest relative effect on pain interference, followed by emotional distress, and PC
scores showed the smallest relative effect. There was also a main effect of age, such that pain
interference scores were significantly higher in older patients than younger patients, above
and beyond the effects of PC, pain intensity, and emotional distress (f =.313, p<.001).

Age was tested as a moderator of the effects of each predictor (PC, pain intensity, and
emotional distress) on pain interference. Results from the moderation analysis suggested that
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age was a significant moderator of the effects of both PC (interaction § =-.180, p=.016)
and emotional distress (interaction p = -.400, p=.017), suggesting that the effects of PC and
emotional distress on pain interference declined as a function of age. Age did not moderate
the effects of pain intensity on pain-related interference (interaction p =.039, p=.65).
When the estimates of each relative effect were plotted as a function of patient age (see
Figure 1), visual inspection of the results suggested that the effect of PC appeared to be non-
linear across age groups. More specifically, we noted a significant increase in the relative
size of this effect in teens, whereas PC scores were the weakest predictors in other age
groups. Consequently, a term was constructed representing the quadratic effect of PC scores
in interaction with age; however, this term was not statistically significant (quadratic
interaction B =-.191, p=.41). When Wald chi square tests were used to determine which
age groups significantly varied from one another on the effects of PC on pain interference, a
significant difference was noted between the teenage group and adults, ages 24-29 (Wald
statistic = 4.410, p=.036). This effect suggested that PC was a significantly stronger
predictor of pain interference scores in teenagers than in the adults, age 24-29. No other
comparisons suggested significant age-related differences in the effects of pain
catastrophizing or emotional distress on pain interference scores.

Pain Intensity

When PC, emotional distress, and age were modeled as concurrent predictors of pain
intensity, only PC was found to significantly predict pain intensity (B =.284, p<.001).
When age was tested as a moderator of the effect of PC on pain intensity, this interaction
was found to be significant (interaction p = .234, p=.017). When Wald chi-square tests
were used to examine pairwise differences between different age groups in this effect, there
was a significantly stronger effect of PC on pain intensity for adults 24-29 than for children
(Wald statistic = 5.442, p=.020). As emotional distress did not significantly predict pain
intensity, no interaction between distress and age was tested.

Conclusions

Relatively few studies have examined children and adolescents with chronic pain separately
and comparatively on the relation between PC and functional outcomes [10,57];
furthermore, no studies have examined these relations in a developmental context in patients
ranging from childhood to early adulthood. The current study investigated the moderating
effect of age on the relation between PC and pain interference in a cross-sectional analysis,
while accounting for emotional distress (i.e., depression and anxiety) and pain intensity. Our
results suggested that age did, in fact, moderate the relation between PC and pain
interference, with the strength of these effects declining with age. Specifically, the decline
was seen from adolescents through adults 18-23 and adults 24-29; yet the strength of
association for children was comparable to that of the adults. The effect of PC on pain
interference was strongest in the adolescent group, yet the relation between PC and pain
interference for children was weak.

Previous research examined the unique contributions of anxiety and catastrophizing on
functional disability (i.e., Child Activities Limitations Questionnaire; CALQ) [22] and

J Pain. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Feinstein et al.

Page 9

health-related quality of life (i.e., PedsQL) [59], constructs conceptually similar to pain
interference [26], in children and adolescents indicating contradictory findings to the current
study [57]. In that study, PC was found to be a stronger predictor of disability in children
than in adolescents, though pain catastrophizing was noted to be strongly associated with
functional disability in both groups [57]. In that same study, anxiety was a stronger predictor
of disability and quality of life in adolescents compared to children [57], whereas the current
study revealed that emotional distress was a stronger predictor of pain interference in
children compared to adolescents. Furthermore, our findings suggest that emotional distress
was a better predictor of pain interference in children than specific catastrophic thinking
about pain. Different analytic approaches utilized between the two studies (2015) may
account for the discrepancies [57]. Additionally, although studies have begun to report on
the construct validity between pediatric PROMIS measures and legacy measures (e.g., FDI
and PedsQL) [26], replication comparing pain interference with other commonly used
measures in the pediatric pain literature (e.g., CALQ) appears warranted given these
incompatible findings [22,59,64]. Given the results found for the child subset in our study it
is possible that, PC, as measured by the version of the PCS-C used in our study, may not be
a good prognosticator for pain interference in children.

Our results may align with the conceptualization put forth by Eccelston and colleagues
(2012), such that catastrophic thinking in children may be normative or even re-
conceptualized as worry [13] and that such reappraisal may focus intervention efforts on
better understanding children's fears in the context of worry or anxiety, rather than
catastrophic thinking per se. Prior research with a school-based sample (with at least one
pain complaint) suggests that adolescents engage in more emotion-focused avoidance
(including catastrophizing) than children [47] which is speculated to be related to
physiological and behavioral changes that occur during adolescence. Yet other research
documents a decline in PC as a function of age, from childhood to adolescence [10]. Results
of this study are partially consistent with our hypotheses suggesting that within different age
groups, normative cognitive/emotional resources to cope with pain may be present, reducing
the impact of catastrophic thinking on activity interference, yet does not explain the results
for the child subset of the sample. Our findings suggest that for adolescents, emotional
distress, PC, and pain intensity may all be important constructs predictive of pain
interference and furthermore appear to share variance in accounting for the cognitive and
affective determinants of pain interference.

Consistent with the broad literature documenting PC as a predictor of a host of poor
outcomes, PC was found to predict pain interference in adults. However, our models
revealed that pain intensity held greater predictive value than PC. Of note, adults overall
reported significantly higher levels of pain interference (as well as emotional distress) than
either of the youth-report groups indicating that adults in the study tended to have poorer
emotional functioning and greater interference with daily activities due to pain, despite
comparable PC and pain intensity scores. Children and adolescents receiving treatment for
chronic pain not only have medical providers encouraging function, but additionally have
caregivers who are responsible for promoting engagement in daily activities. Thus adults
may not be held accountable in the same way as children and adolescents, or receive similar
support from providers or caregivers. Alternatively, this difference may reflect measurement
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differences in the PROMIS pain interference construct between pediatric- and adults-report
instruments.

With regard to the findings for pain intensity, our study replicated prior work indicating that
PC is an important predictor of pain intensity across our sample [19,50,58,66]. Although age
was found to moderate the relation between PC and pain intensity, statistical findings were
weak and only suggested a difference between adults 24-29 and children, with the former
reflecting the strongest relation between PC and pain intensity. Previous work has
demonstrated PC as a predictor of pain intensity in adults and trends reflect that PC
manifests similarly across age groups [28]. Future research exploring this same relation by
adult age group (e.g., younger adult, middle adult, older adult) may be important to further
assess developmental differences among adults and determine if young adult samples are
comparable to or representative of adult samples of other ages with chronic pain.

Given this study's primary interest in developmental differences, a major limitation is the use
of cross-sectional data. Using separate cohorts clustered by age allows for examination of
group differences of important constructs in chronic pain, but precludes causal inferences or
the ability to draw conclusions over the lifespan. The version of the PCS-C used in our study
combined elements of the adult PCS and child version rendering comparisons between
youth and adults more viable; however, we acknowledge that our version is not identical to
the child adapted PCS-C validated in the literature [10], thereby limiting generalizability of
the findings. An additional limitation concerns the unequal sample sizes between age
cohorts, as there were comparatively fewer children included in our analysis than
adolescents or adults. We note similar concerns about the differing time frames for
assessment of pain intensity in the youth (previous 30 days) and in the adult groups
(previous 7 days). It is conceivable that these methodological differences may have
contributed to the differences noted between these groups, though prior research suggests
high degree of correspondence between pain intensity ratings of 7-day and 4-week periods
[3]. Lastly, samples in this study were drawn from tertiary pain clinics and thus, caution
should be taken when generalizing results to the broader population.

Future Directions

Despite its limitations, this study sheds light on the way PC is conceptualized across
developmental stages [13] to guide treatment interventions based on the most salient factors
that predict pain interference. Future investigations may include longitudinal tracking of
patients over time to determine if relations to outcomes change as a function of age.
Additionally, data collection using comparable measures in pediatric and adult clinics offers
an effective platform for longitudinal research to better understand predictors of persistent
pain into adulthood and the ways in which cognitive factors such as PC impact functional
outcomes. In fact, recent research has documented a reasonable correspondence between
adult and pediatric PROMIS domains of emotional functioning, yet more research is needed
to further elucidate such overlaps and determine compatibility among other measures and
domains [46]. Literature has also explored the importance of parent-reported PC compared
to youth self-report [68]. Given that differences between children and adolescents were not
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as pronounced as expected, next steps may include an investigation of the same relations
explored above, utilizing parent-report of PC as a predictor. For younger children in
particular, parents' catastrophic thoughts about pain may play a more salient role in
predicting children's function (i.e. pain interference). Sex differences in the pain experiences
of adults and youth have also been found in the literature; therefore future investigation
exploring the interaction between sex and age in our sample may be useful [29,33,44].

Eccleston and colleagues (2012) have suggested that aspects of catastrophic thinking in
children may be normative developmental responses to pain (e.g., worry) and have cautioned
against over-pathologizing this response style in children [13]. In that regard, worries about
pain might not be implicated as such potent predictors of poor outcomes in children, as the
current study suggests [13]. Consistent with Eccleston's work (2012), future item analysis to
determine which PCS items were endorsed most frequently may help to elucidate which
facets of catastrophizing are most salient within youth and young adult age groups [13], and
further identify responses consistent with catastrophic thinking compared to expected worry
or normative pain-related fears.

Given that PC has become an important target of treatment [11,56], greater understanding of
age-related differences in PC will be informative for successfully intervening with patients
across developmental levels, and may lend support for differential application of cognitive
behavioral interventions. However, the differential salience of pain and psychological
predictors across age groups suggests that, from a clinical standpoint, interventions that
target factors such as catastrophic thinking about pain or emotional distress may be more
relevant for certain developmental stages compared to others. In alignment with other
research, adolescents with chronic pain may need interventions that target emotional distress
and PC; whereas children mayneed treatments more specific to managing symptoms of
depression and anxiety when presenting for pain management. Future research is needed,
not only to further elucidate differences between children and adolescents with chronic pain,
but also to better understand how young adults differ from their middle-age and older adult
counterparts, and how psychosocial interventions may vary within age groups.
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Highlights

Developmental differences in catastrophizing were explored in chronic pain
patients

Age moderated the relation between pain catastrophizing and pain
interference

The effect of catastrophizing on pain interference was strongest in adolescents

Psychosocial interventions should be optimized based on age and
developmental level
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Perspective

This article explores differences in pain catastrophizing as predictors of pain interference
and pain intensity across cohorts of children, adolescents, and two age groups of young
adults. This work may stimulate further research on chronic pain from a developmental
perceptive and inform developmentally tailored treatment interventions that target
catastrophizing, emotional distress and pain intensity.
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Table 1
Demographic and Diagnostic Characteristics of Adult Sample

% N

Gender

Female 65.6% 461

Male 33.9% 238

Missing 0.5% 4
Race

Caucasian 62.3% 438

Asian 4.8% 34

African American 3.0% 21

American Indian or Alaskan 0.5% 4

Native Hawaiian or Pacific Islander ~ 0.9% 6

Other 22.6% 159
Declines to state 1.8% 13

Unknown 2.7% 19

Missing 1.3% 9

Primary Pain Diagnoses

Thoracolumbar pain 37.1% 256
Musculoskeletal pain 37.0% 255
Headache 33.0% 228
Nerve pain 28.1% 194
Abdominal pain 27.7% 191
Fibromyalgia/myofascial pain 26.2% 181
Cardiac conditions 17.0% 117
Neck pain 14.6% 101
CNS-based pain 114% 79
Pelvic pain 10.1% 70
Orofacial pain 9.3% 64
Substance abuse disorders 9.1% 63
Connective tissue diseases 8.7% 60
Dermatological conditions 6.4% 44
Neurologic diseases 55% 38
Vascular diseases 46% 32
Chest pain 4.3% 30
Cancer 3.6% 25
Rheumatologic diseases 3.2% 22
Endocrine diseases 2.6% 18
Complex regional pain syndrome 2.6% 18
Pulmonary diseases 0.7% 5

Urologic diseases 0.4% 3
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Demographic and Diagnostic Characteristics of Youth Sample

% N
Gender
Female 73.8% 240
Male 255% 83
Missing 0.6% 2
Race
Caucasian 68.6% 223
Asian 6.8% 22
African American 3.1% 10
American Indian or Alaskan 0.6% 2
Native Hawaiian or Pacific Islander ~ 1.2% 4
Other 11.4% 37
Declines to state 2.2% 7
Missing 6.1% 20
Primary Pain Diagnoses
Musculoskeletal pain 37.2% 121
Abdominal pain 15.4% 50
Headache 178% 58
Complex regional pain syndrome 9.8% 32
Fibromyalgia 5.5% 18
Primary psychological diagnoses 0.6% 2
Rheumatologic conditions 0.9% 3
Ehlers-Danlos syndrome 0.9% 3
Other 9.5% 31
Missing 2.1% 7
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Correlations between Study Variables from the Total Sample and within Discrete Age

Groups
Variables 1 2 3
Total Sample 1. PC - - -
2. Pain Intensity 438" - -
3. Pain Interference 442  585™ -
4. Distress 6117 298" 4667
Children 1.PC - - -
2. Pain Intensity .184 - -
3. Pain Interference  .476™ 448" -
4. Distress 720 248% 558
Adolescents 1.PC - - -
2. Pain Intensity .296™ - -
3. Pain Interference 483" 421* -
4. Distress 645 216™ 460"
Adults 18-23 1.PC - - -
2. Pain Intensity 237 - -
3. Pain Interference 473" 565™ -
4. Distress 6427 224 475"
Adults 24-29 1.PC - - -
2. Pain Intensity 438" - -
3. Pain Interference 442"  585™ -
4. Distress 6117 298 466"
.
=p<0.01
*
=p<.05
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