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Abstract

Objective—To evaluate whether clinical anxiety in children presenting to a pediatric pain
management center is associated with a poorer treatment response for those who completed pain-
focused cognitive behavioral therapy (CBT).

Study desigh—The total sample consisted of 175 children, 40 of whom completed CBT for
chronic pain. The Screen for Anxiety Related Emotional Disorders (SCARED) was completed at
initial evaluation and outcome measures (average pain intensity and the Functional Disability
Inventory [FDI]) were collected during the initial evaluation and at the end of CBT. Group
differences in outcomes were examined following CBT. The role of anxiety in CBT initiation and
completion was also explored.

Results—Presence of clinical anxiety was associated with greater initiation and/or completion of
pain-focused CBT but also a poorer treatment response. Specifically, the group with subclinical
anxiety exhibited a substantial reduction in pain intensity, and the group with clinical anxiety
exhibited a more limited response to treatment (F (1, 36) = 13.68 p < 0.01). A similar effect was
observed for FDI, such that the group with clinical anxiety had a significantly smaller response to
treatment (F (1, 38) = 4.33 p < 0.05). The differences in pain and disability between groups
following CBT suggest moderate effects (Cohen’s d = 0.77 and 0.78, respectively).

Conclusions—Although youth with clinical anxiety are more likely to start and/or complete
pain-focused CBT, anxiety has an adverse impact on CBT treatment response in children with
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chronic pain. Identification of patients with anxiety and use of tailored behavioral interventions
may improve clinical outcomes.
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Methods

Chronic pain, or pain lasting for three months or longer, is highly prevalent in pediatric
populations, impacting 15%-40% of youth (1, 2). Children with chronic pain may
experience significant impairment, including increased healthcare utilization (3, 4),
academic difficulties and social problems (3). For a large number of youth with chronic
pain, symptoms persist for five years or longer (5-7). Cognitive behavioral therapy (CBT)
focused on pain coping skills training is known to improve outcomes for youth with chronic
pain in research trials (8-10) and in clinical settings (11, 12). CBT is of particular
importance in pediatric chronic pain populations given the potential risks and side effects of
pharmacotherapy for pain. Unfortunately, CBT remains ineffective for a significant portion
(~25%) of youth with chronic pain (9, 11). Comorbid anxiety is thought to contribute to a
failure to respond to treatment. For example, anxiety adversely impacts treatment response
in adults with chronic pain (13) though literature is currently lacking in pediatric
populations. Anxiety (14) is highly prevalent in children with chronic pain, affecting up to
two thirds of this population (15-17). Youth with chronic pain and co-occurring anxiety may
be at greatest risk for increased pain-related impairment (18, 19). At present, it is unknown
if the presence of anxiety diminishes treatment response to standard CBT interventions for
pediatric pain.

The purpose of this study was to evaluate the impact of anxiety on treatment response to
CBT in a sample of pediatric pain patients. We hypothesized that patients who presented
with clinically significant anxiety at their initial pain clinic evaluation would show less
robust changes in treatment outcomes (functional disability, pain intensity) following a
course of CBT compared with those who presented with subclinical levels of anxiety. A
secondary aim was to determine the impact of anxiety on decisions to both participate in and
complete CBT for chronic pain.

Participants were youth with chronic pain and their caregiver(s) who completed an
evaluation at a multidisciplinary pain management center at a large Midwestern children’s
hospital and were then referred to the pediatric behavioral medicine service to receive CBT
for pain management. Two studies focusing on pain and disability outcomes and response to
CBT in a larger sample of youth with chronic pain seen in our clinics have been published
(11, 12). Participants in the current IRB-approved investigation (Figure 1) were included in
this study if they: (1) reported pain for three months or greater during a pain clinic
evaluation between November 2011 and October 2015; (2) were between 8 and 18 years of
age; (3) were screened for the presence of anxiety; and (4) were recommended to complete a
course of pain-focused CBT treatment at our institution.
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The following demographic information was collected from the electronic medical record
(EMR): sex, age, and pain diagnosis at the initial evaluation.

Screen for Child Anxiety Related Disorders — Child Report (SCARED) - the SCARED is a
brief and widely used screening instrument to assess for the presence of clinically significant
anxiety symptoms in youth based on the DSM-1V-TR (20) anxiety disorder diagnoses. The
SCARED is validated for use in children ages 8 and above (21, 22), and in pediatric pain
samples (19). Patients report the frequency of their anxiety symptoms over the past three
months on a 41-item measure with responses including “Not True,” “Sometimes True,” and
“Often True”. Total scores range from 0-82, with higher scores reflecting greater levels of
anxiety. The presence of clinically significant anxiety was defined as a total score >25,
which is the standard cut-off point based on psychometric research indicating optimal
sensitivity and specificity (21, 22). This measure was collected at the initial pain clinic
evaluation.

The following patient-reported measures were used to measure response to CBT in line with
our prior research (11). These measures were collected at the initial pain clinic evaluation
and during the final CBT treatment session.

The Functional Disability Inventory (FDI) (23) is a 15-item, self-report instrument assessing
a child’s perception of his or her difficulty completing common daily activities because of
pain. It has good evidence of psychometric validity and reliability (24, 25), has been used in
multiple pediatric pain populations, and has limited clinician burden in terms of length,
administration, scoring, and interpretation (25). Items are scored on a 5-point Likert scale,
ranging from 0 to 4 (“No Trouble” to “Impossible”). Total scores range from 0 to 60. Higher
scores indicate greater functional disability. Clinical cut-off scores were developed to
represent no/minimal (<12), moderate (13-29), and severe (=30) levels of disability (26).

Average pain intensity in the past week was collected on a 0-10 numeric rating scale based
on a validated pain assessment tool, the Brief Pain Inventory (BPI) (27, 28).

As part of the standard multi-disciplinary pain clinic evaluation, patients completed clinical
assessment measures including demographic information, functional disability, and average
pain intensity ratings. If patients agreed to participate in a larger clinic-based research
project, additional measures, including the SCARED, were administered. As part of usual
care, the multidisciplinary pain clinic team decided in collaboration with the patients/
families if pain-focused CBT was appropriate for the patient (Figure 1). Common reasons
for not recommending a patient for outpatient CBT at our center included patient distance to
clinic, a medical team recommendation for a more intensive treatment approach (i.e.,
inpatient treatment), another psychiatric comorbidity (e.g., severe depression with suicidal
ideation) requiring immediate treatment, high levels of patient functioning and lack of
patient/family interest. CBT for chronic pain typically uses a blend of cognitive strategies
(e.g., distraction, thought modification, problem solving) and behavioral approaches (e.g.,
activity pacing, relaxation training, parental instruction of behavioral strategies) to improve
functioning and reduce pain symptoms in youth (9). Pain-focused CBT was provided by
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licensed clinical psychologists with a specialty in pediatric chronic pain management (80%)
and advanced psychology trainees (20%) under the direct supervision of a licensed pediatric
pain psychologist. Participants completed clinical outcome measures (FDI, pain intensity)
throughout treatment as part of standard clinical care. The current study utilized the data
completed during the initial evaluation and during the final active CBT session (after all
pain coping skills were taught), which was noted by the provider in the patient EMR.
Additional details of the study procedure, including collection of clinical outcome measures
and description of the content of pain-focused CBT, have been previously published (11,
12).

Statistical analyses

Results

Statistical analyses were accomplished using IBM SPSS Version 22. The sample was
grouped based on presence or absence of clinically significant anxiety and
sociodemographic differences were examined. Pearson x2 tests were used to determine if the
frequency of youth entering and completing CBT varied as a function of anxiety status. For
those who completed a course of pain-focused CBT, a two-way mixed model analysis of
variance was conducted to explore the impact of anxiety and CBT on clinical outcome
measures (functional disability and average pain intensity) from the initial evaluation to the
end of CBT treatment. Cohen d effect sizes were used to compare differences in outcome
scores following CBT between the groups with and without clinical anxiety. Cohen (29)
defined the magnitude of effect sizes as follows: small, d = .2, medium, d = .5, and large, d
=.8.

Clinical Characteristics of the Total Pain Clinic Sample

A total of 247 patients completed an initial pain clinic evaluation, of which 175 completed
measures of interest for this study and were recommended for pain-focused CBT at our
center (Figure 1). Of those, 91 never initiated CBT, 44 initiated CBT but then dropped out
prior to completing active treatment, and 40 completed a full course of treatment. Of those
with clinical anxiety (n = 78, 44.6%), 42% never initiated CBT, 31% initiated CBT but then
dropped out, and 27 % completed CBT. Of those with subclinical levels of anxiety (n = 97,
55.4%), 60% never started CBT, 20% started but then dropped out, and 20% completed
CBT. Differences in those who a) never started CBT versus those who initiated and/or
completed CBT and b) completed CBT versus did not complete CBT (including those who
never started CBT) were examined. Pearson chi-squared test revealed a significant
difference (3= 5.30, p < 0.05 between those who never started CBT and those who initiated
CBT (with or without completion), suggesting that youth with clinically significant anxiety
were more likely to start and/or complete a course of pain-focused CBT (57.7%) compared
with those with subclinical levels of anxiety (40.2%). There was not a significant effect of
anxiety status between CBT treatment completers and non-completers (x2= 1.32, p = 0.25).

The sample was predominantly female and Caucasian, consistent with other pediatric pain
populations (26). Demographic characteristics (age, sex, race, and ethnicity) were similar
across treatment completers and non-completers (Table I). In addition, insurance status (use
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of either public or private insurance) was consistent across groups, with approximately two
thirds of patients covered by private insurance (data gathered via EMR). Lastly, patients
within these groups were categorized by moderate levels of pain and pain-related disability.
Treatment completers were categorized by clinical levels of anxiety on average compared
with those who never started or failed to complete a course of pain-focused CBT.

Clinical Characteristics of Treatment Completers

A total of 40 participants (80% female) between the ages 9-18 (mean age = 14.4) completed
a course of pain-focused CBT between 2011 and 2015, 21 with clinically significant anxiety,
and 19 not meeting the clinical cut-off (Table I1). The mean SCARED total score in the
group with clinical anxiety was 36.52 (SD=12.04, range 25-70), whereas the mean
SCARED total score in the group with subclinical anxiety was 13.00 (SD=7.28, range 0-23),
with only two of those participants reporting no anxiety symptoms at all. Common pain
complaints included abdominal (n=14), back (n=6), joint (n=5) generalized (n=4), headache
(n=2), and other (n=9) pain. Fisher exact tests and independent sample t tests revealed no
statistically significant differences between the group with clinical anxiety and the group
with subclinical anxiety in terms of demographic characteristics (age and sex) and length of
treatment.

Treatment Outcomes by Anxiety

At the end of active treatment, there was a significant main effect for CBT on pain (F (1, 36)
=23.89, p < 0.001; Figure 2). However, the group without anxiety exhibited a substantial
reduction in pain intensity, and the group with anxiety exhibited a limited response to
treatment. Examination of the interaction effect confirmed that the reduction in average pain
intensity was significantly smaller in the group with clinically significant anxiety than for
the group with subclinical anxiety at the end of CBT (F (1, 36) = 13.68, p < 0.01).

CBT also produced a significant main effect on disability (F (1, 38) = 24.06, p < 0.001,
Figure 2). Further, examination of the interaction effect revealed that the reduction of
disability was significantly smaller in the group with clinical anxiety at the end of CBT (F
(1, 38) = 4.33, p < 0.05). The group with clinical anxiety continued to exhibit moderate
levels of functional disability (FDI score = 18.00) as compared with the group with
subclinical anxiety who demonstrated minimal levels of functional disability (FDI score =
10.16), based on published clinical reference points (26). Youth with clinically significant
anxiety exhibited <7 point decrease in functional disability at the end of active treatment
following a course of pain-focused CBT, whereas youth without clinically significant
anxiety exhibited a >15 point decrease in functional disability, which is clinically
meaningful (30). Cohen d effect sizes suggest moderate differences in both pain (0.77) and
functional disability (0.78) levels at the end of active treatment in participants with clinically
significant anxiety as compared with those with subclinical anxiety.

Discussion

Although chronic pain is common in childhood, the availability and utilization of specialized
CBT for the management of pain is rare. Thus, this study addresses an important and

J Pediatr. Author manuscript; available in PMC 2017 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cunningham et al.

Page 6

understudied topic and identified a potentially modifiable factor - anxiety - which may
adversely impact outcomes in youth with chronic pain. Our findings indicate that children
and adolescents with chronic pain who reported clinically significant anxiety were more
likely to initiate and/or complete pain-focused CBT. It is plausible that patients who present
with clinically significant anxiety and chronic pain may be more likely to seek behavioral
treatment given the increased clinical complexity of such patients and therefore greater
clinical need. It may also be possible that presence of anxiety may lead to increased
adherence to treatment recommendations from medical providers. Unfortunately, these
youth were also less likely to improve following intervention when compared with their
counterparts without anxiety. Despite initially presenting with comparable levels of pain
intensity and disability, youth with clinically significant anxiety experienced minimal
reductions in pain intensity and remained at least moderately disabled. In contrast, the group
with subclinical anxiety experienced strong reductions in pain levels and demonstrated
functioning within the minimal impairment range at the end of CBT treatment. These
findings suggest that a more tailored treatment approach beyond traditional pain coping
focused CBT may be warranted in youth with chronic pain and comorbid anxiety to improve
patient outcomes.

Our findings continue to support research that indicates that clinically significant anxiety in
patients with chronic pain is highly prevalent (18, 19, 31-33). The results of this
investigation speak to the importance of anxiety screening in youth with chronic pain
conditions in order to predict those patients who might be at greatest risk for poor outcomes
- as they might respond less than optimally to standard pain-focused CBT. The SCARED,
used in the current study, is a brief (21, 22), validated (19, 21, 22), and freely available
(http://psychiatry.pitt.edu/research/tools-research/assessment-instruments) screening
instrument endorsed by the American Academy of Pediatrics (34) to assess for child anxiety
in medical settings. Given the high rate (75%) of overall positive treatment response to pain-
focused CBT in a clinical sample of patients with undifferentiated anxiety levels (11), the
present findings are particularly striking as they indicate that clinically elevated anxiety
adversely impacts treatment response.

Further, the minimal improvement in functional disability scores on the FDI should be 7.8
points or greater to indicate true clinical improvement (30). Thus, the difference between the
<7 point decrease in functional disability exhibited by youth with clinical anxiety compared
with the >15 point decrease for the youth with subclinical anxiety following a course of
pain-focused CBT is clinically meaningful.

Taken together, these findings suggest that current empirically supported CBT treatments
for chronic pain (8) may be necessary but not sufficient to adequately meet the needs of
patients with clinically significant anxiety, and the use of more tailored interventions to
systematically address pain and anxiety might be needed for the subgroup with clinical
anxiety.

Of note, the CBT treatment provided in our clinic was specific to coping with pain, which
includes instruction in a blend of behavioral (e.g., relaxation, activity pacing) and cognitive
(e.g., problem solving, positive thinking) strategies specific to coping with pain. Patients
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were generally referred elsewhere if additional anxiety or mood issues required further care.
However, if a model was employed in the future in which comorbid anxiety was also
addressed in treatment, pain patients could also receive training in anxiety-specific coping
strategies that are not traditionally addressed in standard pain-coping skills treatment, which
include techniques such as graded exposure, social skills/assertiveness training, and in-depth
cognitive restructuring, which may bolster their treatment outcomes. In addition, patients
could learn to apply some pain coping skills (relaxation training, positive thinking) to
anxiety-provoking situations that were not directly related to pain (e.g., treatment of school
avoidance which may exacerbate disability).

The current investigation is subject to limitations associated with the realities of treatment
delivery in the clinical setting (e.g., pain of different etiologies, lack of uniform treatment
duration, failure to complete services, female predominance) and the small numbers of
patients who receive services from multi-disciplinary pain clinics. There is very limited
research examining the effect of CBT for pediatric chronic pain in real world settings.
Although our rates of CBT uptake are low (~50%), they are comparable with the other only
published study examining uptake of CBT for pediatric chronic pain (35). Importantly, pain-
focused CBT was delivered using a standardized toolkit across providers. Thus, there was
considerable uniformity in techniques taught across participants. Moreover, these data allow
for broader generalizability to “real world” settings as they are likely to be more
representative of clinical practices where evidence-based CBT interventions (8) are
routinely employed for the treatment of pediatric chronic pain. In addition, the ability to
examine sex differences in the utilization and efficacy of CBT is limited by the large portion
of the patients who were female, who reflect the typical population seen in the chronic pain
clinic (26). However, findings in adults indicate that sex does not impact the response for
chronic pain (36, 37).

This investigation may lead to several promising future lines of research. Increased attention
to improving retention rates of CBT for chronic pain is of utmost importance. Testing
different modalities of treatment (e.g., incorporation of web-based components into the
treatment) may address some commonly identified barriers to CBT by reducing the need for
weekly in person visits. Pain heterogeneity is a strength of the current investigation in terms
of study generalizability; however, it would also be prudent to explore differences in
outcomes based on anxiety across pain subtypes in future research. Certain pain subtypes,
such as widespread pain (38) and abdominal pain (39) may have higher rates of anxiety
compared with other chronic pain populations and may require a more tailored approach to
care. It would also be valuable to examine changes in anxiety over the course of CBT for
pain. The findings from this study also suggest further investigation focused on designing
and testing tailored behavioral approaches to target both anxiety and pain symptoms in
youth with chronic pain. At present, there is some evidence that improvements in pain can
be made when anxiety is addressed at least in an intensive inpatient rehabilitation program
that includes CBT (40) Thus, modifications of existing treatment protocols and future
examination of the role of anxiety in relationship to pain-focused CBT treatment outcomes
in a traditional outpatient setting is warranted.
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In summary, these findings have important implications for youth with chronic pain who
present to tertiary care pain clinics and also for youth with chronic pain who present to
primary care or subspecialty clinics (ie, gastroenterology, neurology etc.) where it may be
plausible to intervene early and perhaps forestall the progression from acute (and perhaps
less functionally disabling pain) to chronic pain. Across these various medical settings, these
findings may be readily translated into clinical practice by incorporating a routine
assessment of patient anxiety levels during standard medical care. Accordingly, the impact
on improving patient outcomes in clinical practice is likely to be significant. For patients
who exhibit clinically significant levels of anxiety, a tailored CBT approach that targets both
pain coping and anxiety may be optimal for improving pain-related outcomes.
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Youth with clinical anxiety more frequently utilize CBT for pain than youth with subclinical
anxiety (y2= 5.30, p < 0.05). Of the total population of 247 patients, 175 were recommended
for CBT. Once participating in CBT, youth completed CBT at similar rates regardless of

anxiety status.
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Youth with subclinical anxiety responded better to pain-focused CBT than youth with
clinical anxiety. Specifically, these patients exhibited significantly larger reductions in
perceived pain (p<0.01) and disability (p<0.05) following CBT (end of active treatment;
EoA) than patients with clinical anxiety. Similarly, disability scores patients with subclinical
anxiety dropped from moderate to minimal levels, and patients with clinical anxiety
remained moderately disabled after treatment (right panel).
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Table 1

Demographics, Disability, Pain and Anxiety Scores in Total Pain Clinic Sample

Recommended to Pain-Focused CBT (Total N=175)

Variable Never Started
(N=91)
Age M (SD) 14.41 (2.54)
Sex N (% female) 68 (74.72)
Race N (% Caucasian) 83 (91.21)
Ethnicity N (% Non-Hispanic) 87 (95.60)
Insurance N (% private) 60 (65.93)
FDI M (SD) 23.27 (12.26)
Pain M (SD) 5.79 (1.87)
Anxiety M (SD) 19.86 (13.28)

Dropped Out
(N=44)

14.36( 2.51)
35 (79.54)
41 (93.18)
43(97.72)
28 (63.64)
17.12 (12.02)
4.90 (2.56)
22.84 (14.57)

Completed
(N=40)

14.35 (2.50)
34 (85)

37 (92.5)

40 (100)

25 (62.5)
24.95 (11.10)
5.61 (1.87)
25.35 (15.50)

Note. FDI = Functional Disability Inventory.
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Table 2

Clinical Characteristics of Treatment Completers By Anxiety

Clinical Anxiety  Subclinical Anxiety

(N=21) (N=19)

Mean Age (SD) 14.90 (2.57) 13.74 (2.66)
Sex N (% female) 19 (90.5) 13 (68.4)
Pain Location N (%)

Abdominal 8 (38.10) 6 (31.58)

Back 3(14.29) 3(15.79)

Joint 1(4.76) 4(21.05)

Generalized/widespread 3(14.29) 1(5.26)

Headache 2(9.52) 0(0)

Other 4 (19.05) 5 (26.32)
Number of CBT Sessions M (SD)  6.52 (1.60) 6.47 (1.68)

Note. “Other” pain location category includes knee pain (n=2), complex regional pain syndrome (n=2), ankle (n=2), leg pain (n=1), neck (n=1),
chest (n=1). Sessions includes sum of the initial evaluation and active CBT pain-focused sessions (when all coping skills were taught).
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