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Abstract

Objective—To examine correlates of Complementary and Alternative Medicine (CAM) use in a
pediatric population with chronic pain. To determine if CAM use is positively correlated with
adaptive coping skills.

Methods—We examined patient data from children ages 7-18 (n=1175) with chronic pain who
completed the intake assessment at the time of initial evaluation at Boston Children’s
multidisciplinary Pain Treatment Service between 2003-2011. The intake assessment included
validated measures of anxiety, depression, pain coping skills and functional disability. Parents
were also asked whether their child had tried CAM modalities in the past. We used a multivariable
logistic regression model to determine correlates of CAM use and a multivariable linear regression
model to determine the relationship between bio-behavioral CAM (relaxation training, hypnosis,
and biofeedback) and accommaodative coping.

Results—In our multivariable model, we found that female gender (OR 1.47, Cl 1.07-2.01),
parental education (OR 1.11 per year, Cl 1.06-1.16), greater pain intensity (OR 1.06 per point on
an 11-point numerical analog scale, Cl 1.01-1.11), and more functional disability (OR 1.19 per 10
point increment on the Functional Disability Inventory, Cl 1.06-1.34) were independently
associated with CAM use. Bio-behavioral CAM was found to have a statistically significant
correlation with accommodative coping skills (3 0.2 p-value .003).

© 2014 Academic pediatric Association. Published by Elsevier Inc. All rights reserved.

Corresponding Author Contact Information: Rachel Vinson, MD, MPH, 1558 Massachusetts Ave Unit 26, Cambridge, MA 02138,
703-869-8902, rvymd2007 @gmail.com.

Conflicts of Interest: None

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



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

1duosnuely Joyiny vd-HIN

Vinson et al.

Page 2

Conclusion—In a pediatric chronic pain center, CAM users tended to have higher pain intensity,
and greater functional disability. Exposure to bio-behavioral CAM techniques was associated with
adaptive coping skills.
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Introduction

Chronic pain is a significant problem in pediatrics and the prevalence of chronic and
recurrent pain in children has increased significantly in the last decade. In prior studies
investigating pediatric chronic pain not associated with a specific disease, the prevalence of
headache was 23%, and other pain types, including musculoskeletal pain, abdominal pain,
and multiple pain complaints ranged from 11-38%.1 Unfortunately, there is little empirical
support for the pharmacologic management of chronic pain in children outside of acute
headaches, and most of the existing data are extrapolated from adult studies.2

Complementary and alternative medicine (CAM) is defined by the National Institutes of
Health (NIH) as “a group of diverse medical and health care systems, practices, and
products that are not generally considered to be part of conventional medicine.”3 There is a
growing body of literature reporting promising results using certain CAM modalities for
chronic pain. For example, guided imagery, biofeedback, hypnosis, mindfulness, massage,
and acupuncture may be effective adjuncts to the treatment of chronic, acute, and recurrent
pain for both pediatric and adult populations.#->:6.7 Additionally, a recent systematic review
by Rutten et al found that gut directed hypnotherapy for functional abdominal pain and
irritable bowel syndrome in children was superior to standard medical care in children.®
Importantly, these therapies have few or no reported adverse effects.% 10. 11

With the growing popularity of CAM and increasing research in this area, the percentage of
children using CAM has also increased. Based on data from the 2007 National Health
Interview Survey (NHIS), Barnes et al estimated that 11.8% of children in the United States
use CAM.12 In a subsequent study using the same 2007 NHIS data, Birdee et al found that
CAM use was high in children with gastrointestinal conditions, headaches, musculoskeletal
conditions, and psychological conditions.13 In a recent study looking at CAM use in
children with recurrent headaches, children who experience headaches are 2.1 times more
likely to use CAM.14 Other studies have found that CAM use was higher in those with a
chronic medical condition such as cancer, juvenile idiopathic arthritis and sickle cell anemia
compared to the general population.1®

Because there has been demonstrated efficacy for some CAM therapies, many tertiary pain
centers in the United States have adopted a multidisciplinary approach to pain management
that incorporates use of at least a subset of CAM modalities. In a 2005 survey of 43 pediatric
anesthesiology fellowship programs, 38 reported that their clinical services to patients
included one or more CAM modalities including: biofeedback (65%), guided imagery
(49%), relaxation therapy (33%), massage (35%), hypnosis (44%), acupuncture (33%), art
therapy (21%), and meditation (21%).16 There is some evidence that the longer a child
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experiences pain, the more likely s/he is to express an interest in trying CAM treatment
approaches.1’

Pain syndromes in childhood can have long-term negative consequences. As such, chronic
pain in childhood, whether functional or organic, often leads to chronic pain with
psychosocial co-morbidities in adulthood. However, studies have shown that increased
coping mechanisms can potentially mediate the development of long-term co-morbidities. A
recent longitudinal study by Walker et al. followed children with functional abdominal pain
for nine years and evaluated differential health outcomes based on patient characteristics,
including measures of coping. The authors report that children with the same intensity of
pain, yet lower perceived pain coping efficacy, had higher levels of negative affect,
increased pain catastrophizing, increased functional disability, and twice the prevalence of
co-morbid chronic pain and psychiatric disorders compared to than their counterparts with
higher coping efficacy. The children with lower coping efficacy were more likely to meet
criteria for functional gastrointestinal disorder as adults.18

To our knowledge, only the Tsao study” has focused specifically on CAM use in children
presenting to a tertiary chronic pain center. This study reported on interest in CAM, but
there have been no studies looking at correlates of actual CAM use in this population. The
objective of our study is to examine correlates of current or prior CAM use in a pediatric
population chronic pain, and to determine if CAM use is positively correlated with increased
coping skills. We hypothesize that prior or current CAM use is correlated with longer pain
duration, higher pain intensity, and more functional disability. We also hypothesize that
CAM use is positively correlated with more accommaodative coping skills.

Population Studied and Data Collected

We examined patient data (n=1175) collected from 2003 — 2011 of children ages 7-17 who
completed the intake assessment battery at the time of initial clinical evaluation at Boston
Children’s Hospital Pain Treatment Service multidisciplinary chronic pain outpatient clinic.
This age range was selected based on the ages appropriate to complete the validated
measures that are incorporated into the assessment battery. Patients and parents each
completed a set of questionnaires as part of this initial evaluation. Questionnaires completed
by child participants addressed pain characteristics (intensity, duration, and location),
psychological functioning, pain coping skills, and functional disability. In addition parents
were asked whether their child has tried various CAM modalities in the past for his/her pain.

Exposures and Their Measurement

Pain intensity was recorded using a self-reported numerical analog scale ranging from 0
="no pain” to 10 = "worst pain imaginable.” Pain intensity was recorded as the intensity on
the day of the initial evaluation.1® Father’s and mother’s highest levels of education was
used as a proxy for socioeconomic status. Given the high correlation between the two, in
multivariable analysis we included only father’s education. Anxiety was measured by the
Revised Children’s Manifest Anxiety Scale (RCMAS) which is a 39-item child self-report
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questionnaire that assesses anxiety symptoms and is validated for children ages 8-19.20
Depressive symptoms were measured by the Children’s Depression Inventory (CDI), which
is a 27-item child self-report assessing depressive symptoms experienced in the last two
weeks. Higher scores indicate higher levels of depressive symptoms. The CDI is validated
for children ages 7-17.21 Functional Disability was measured by the Functional Disability
Inventory (FDI) which is a 15-item child self-report assessing difficulty in physical and
psychosocial functioning due to their physical health. Higher scores indicate higher levels of
functional disability. The FDI is validated for children ages 8-18.22

Outcomes and Their Measurement

Analysis

Results

Exposure to CAM modalities is measured by parent-report of whether the patient has used
any of the following modalities for their pain: biofeedback, hypnosis, massage, and
acupuncture and “other.” These techniques were then re-categorized to bio-behavioral -
including biofeedback, relaxation training and hypnosis - acupuncture, massage and other
CAM. We also combined all CAM modalities into a single dichotomous variable
representing exposure to any of the above CAM techniques. Coping is measured by the Pain
Response Inventory (PRI), which is a 60-item self-report assessing pain coping styles.23 The
PRI generates scores for 3 coping styles: active — which involves taking action to change or
influence stressful circumstances, passive - which involves orientation away from the
stressor, and accommodative - which involves efforts to accept and/or adapt to the stressor.
In this study we used the accommodative coping sub-scale as it is the most relevant indicator
of a positive, adaptive coping style. The active coping sub-scale was not used given
inconsistent patterns of associations found in previous studies. Some studies have found an
association between the PRI’s active coping subscale and more pain and disability.24

To determine correlates of CAM use, co-variates selected a priori (parent’s education, age,
race, gender, pain duration, pain intensity, anxiety, depression, and functional disability) that
had a p-value less than 0.05 in a bi-variable analysis, using a t-test, were entered into a
multivariable logistic regression model. This strategy was repeated to determine correlates
of each type of CAM use: bio-behavioral, massage, and acupuncture.

To determine the relationship between CAM and accommodative coping, co-variates
selected a priori that had a p-value less than 0.05 in a bivariable analysis were entered into a
multivariable linear regression model with accommodative coping as the outcome variable.
This strategy was repeated to determine the relationship of bio-behavioral CAM and
accommodative coping.

All analyses were performed using commercial software, SAS v9.3. The study was approved
by Boston Children’s Hospital’s Institutional Review Board.

The mean (SD) age of our sample was 13.8 (2.5) years. Most common types of reported pain
were musculoskeletal, neuropathic pain, and headache (Figure 1). In our sample, 497 (42%)
reported exposure to CAM, most commonly acupuncture (22%), massage (22%), and bio-
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behavioral (15%), (Figure 2). The number of children who reported concurrent use of
multiple CAM modalities was 182 (15.5%).

In Table 1, we report the socio-demographic characteristics, pain characteristics, functional
disability, and psychosocial characteristics for CAM users and non-CAM users. Among both
CAM users and non-users, mean scores on the functional disability measure fell within the
moderately disabled range. Mean scores for the indicators of psychological distress (anxiety
and depressive symptoms) were within the normative range for both groups. In our
bivariable analysis, CAM use was higher in patients who were white, older, female, and had
fathers with higher levels of education. Compared to non-users, CAM users reported
significantly higher pain intensity and more functional disability.

In an adjusted multivariable logistic regression model (Table 2), we found that female
gender (OR 1.47, Cl 1.07-2.01), more years of parental education (OR 1.11, CI 1.06-1.16),
greater pain intensity on an 11 point numerical analog scale (OR 1.06, Cl 1.01-1.11), and
more functional disability (OR 1.19 per 10 point increment on the Functional Disability
Inventory, Cl 1.06-1.34) were independently associated with CAM use. Although CAM
users were reported significantly higher pain medication use in our bivariable analysis, this
was not added to the model due to the extent of missing data on pain medication use.

In an adjusted linear multivariable model (Table 3) we found that although report of any
CAM use was not significantly correlated with better accommodative coping skills, specific
report of bio-behavioral CAM strategy use was statistically correlated with accommodative
coping skills (B 0.2 p-value .004). Accommodative coping was associated with some of the
demographic characteristics of the sample. Specifically, females reported greater use of
accommodative coping skills compared to males (t-test, p-value <.05). Age was also
positively correlated with greater use of accommodative coping skills (r = .13, p-value <.
01).

Discussion

Tertiary chronic pain clinics are often viewed as the “last resort” for children suffering from
chronic pain conditions. In a sample of children presenting for treatment in this setting with
an average time since pain onset of more than two years, we found the prevalence of
previous exposure to CAM to be 42%. CAM users in our sample were more likely to be,
female, white, and from more highly educated families. They reported higher pain intensity
and were more functionally disabled compared to children who reported no past experience
with CAM. We also found that children who use bio-behavioral CAM endorse more
adaptive coping mechanisms than non-CAM users and these children are more likely to be
older and female.

Our results support those of the study by Birdee et al examining correlates of CAM use in
the general pediatric population from the 2007 NHIS. This study also demonstrated that
children who have tried CAM report greater pain chronicity, with more functional disability
and higher pain intensity.13 Our sample, was predominately white and female, which is
typical of pediatric pain centers.1’
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In our study females reported more accommodative coping skills, however, Walker et al,
found that males and not females used more accommaodative coping, therefore our findings
are contradictory. However, there have been equivocal findings in terms of gender
differences in the types of coping strategies used both specifically in coping with chronic
pain and more generally in the general pediatric population. 25 26. 27, 28

There is limited efficacy for drugs in treating pediatric chronic pain, and many studies
demonstrate that certain CAM modalities have equal or better efficacy for certain types of
pain, either in adjunct with standard of care, or as a stand-alone treatment,.56.7 However,
in this patient population, after approximately 2 years of pain, the majority of patients had
not tried a CAM modality, suggesting a potential missed opportunity for pursuing effective
modalities as adjuncts to chronic pain management earlier in the course of chronic pain
treatment.

Potential barriers to patients accessing CAM services prior to their care at a
multidisciplinary pain center are a lack of general knowledge regarding referrals, lack of
pediatrician exposure to CAM, and perceived cost. In 2001 a survey developed by the AAP
found that most pediatricians are not comfortable discussing these therapies unless they have
had a personal experience with them. Fewer than 5% of pediatricians surveyed felt
knowledgeable about any CAM therapy, although 66% felt that CAM therapies could
enhance recovery and help relieve symptoms.2°

Following a recent Cochrane Review, gut-directed hypnosis has been recommended in
recent guidelines for adult patients suffering from irritable bowel syndrome (IBS) 30 31. 32
and in a recent systematic review, gut-directed hypnotherapy seemed superior to standard
medical care in children with functional abdominal pain or IBS. & Thus, services may be
accessible to patients if pediatricians can engage in better outreach to identify appropriate
providers and provide this information to their patients.

Interestingly, many of these modalities, such as relaxation techniques, hypnosis, guided
imagery, and biofeedback, are often performed by psychologists, and many are covered by
insurance. Since CAM modalities have been shown to be used more in populations with
higher income, providing this information to pediatricians could increase the use of bio-
behavioral CAM in adjunct with standard treatments and reach a larger population of
children who have chronic pain.

There are several limitations to our study. Because the study is cross-sectional, we are
unable to determine causation and only report associations. Our database also is not a
comprehensive inquiry of CAM and therefore several specific CAM modalities including:
mediation, herbs, yoga, tai chi, and gi gong might not have been captured in “Other CAM.”
We do not know the frequency of previous or current CAM use among the sample (single
vs. multiple exposures). Parental self-report of CAM is an imperfect measure and therefore
it is possible that the percentage of using CAM could be higher in this population.
Additionally the Pain Treatment Service at Boston Children’s Hospital is a well-established
tertiary service with a history of collaboration with CAM providers. Findings may not be
generalizable to other clinics settings or to areas of the country where such services are more
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difficult to access. Nonetheless, this study provides valuable information regarding a
difficult pediatric chronic pain population where pharmacological therapy is limited.

This study adds to the prior literature that suggests an interest in CAM in the pediatric pain
population and more CAM exposure in those with greater disability and pain. This study
also suggests that exposure to bio-behavioral CAM techniques is associated with adaptive
coping skills and thus may play a role in modulating the development of psycho-social co-
morbidities as these children reach adulthood. In CAM modalities such as acupuncture and
massage, patients play a more passive role in their care, unlike bio-behavioral CAM where
the patient must actively participate in their care. Perhaps this is why older children are more
likely to use bio-behavioral CAM due to increased maturity and ability to understand the
benefits of taking a self-management approach to their pain. Therefore, research should
further investigate those modalities perceived to be helpful to patients, include randomized
controlled efficacy trials, and seek to establish which specific CAM modalities may be best
suited for certain chronic pain conditions. Further programs to educate pediatricians about
evidence-based and cost-effective CAM approaches to pain are also needed.
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Figure 1. Type of CAM Modality Used in a Tertiary Pain Center (n=1175)
aBio-behavioral CAM includes: relaxation training, hynosis, and biofeedback
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Figure 2.
Types of Pain at a Tertiary Pain Center (n=1175)
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Table 1

Demographics of Children at a Tertiary Pain Center

n=1175 | CAM Non-User n=678 (58%) | CAM Users n=497 (42%) | P-value
Age, mean (SD), years | 13.8 (2.6) | 14.1(2.4) | 0.038
Gender

Male 27% (183/678) 20% (97/497)

Female 73% (495/678) 80% (400/497) 0.003
Race

White 88% (593/671) 92% (453/491)

Non-White 12% (78/671) 8% (38/491) 0.03
Father’s Education, mean (SD), years | 15.1 (2.79) | 15.7 (2.71) | <.001
Pain Duration, mean (SD), months | 25.0(29.1) | 25.9 (28.5) | 0.61
Pain Intensity, mean (SD)2 | 4.3(2.9) | 4.9(2.9) <.001
Currently on Pain Medications | 73% (358/493) | 81% (329/407) | <.001
Depression, mean (SD), CDIP | 50.7 (12.1) | 51.2 (12.1) | 051
Anxiety, mean (SD), RCMASC | 48.6 (10.3) | 48.9 (9.6) | 0.59
Functional Disability, mean (SD), FDId | 205(12.2) | 235(11.9) <.001

a . . . .
Current pain on a 10 point numeric rating scale

bChildren’s Depression Inventory

[ . . .
Revised Children’s Manifest Anxiety Scale

dFunctional Disability Inventory
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Table 2
Correlates of CAM use in a Tertiary Pain Center?
n=1175 Odds Ratio | Confidence Intervals | P-value
Gender (Female) 1.48 1.07-2.02 0.02
Father’s Education 111 1.06-1.16 <.001
Functional Disability? | 119 1.06-1.34 0.003
Pain Intensity 1.06 1.01-1.11 0.02

a - . . .
Multivariable model adjusted for age, race, and pain duration

Odds ratio for 10 point increment on the Functional Disability Inventory
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Correlates of Accommodative Coping Skills in a Tertiary Pain Center Multivariable Model?

Table 3

n=612 Beta | P-value
Any CAM 01 | o017
Bio-behavioral CAMP | 0.2 0.04

Page 14

a A . . . . — . . . .
Multivariable model adjusted for age, gender, race, father’s education, current pain, functional disability, pain duration, depression, and anxiety

bBio—behavioral CAM includes: relaxation training, hypnosis, and biofeedback
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