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Abstract
Objective—Mind-body complementary and alternative medicine (CAM) modalities (e.g.,
relaxation or meditation) for symptom management have not been well studied in adolescents with
inflammatory bowel disease (IBD). The purposes of this study were to: 1) determine the
prevalence of 5 types of mind-body CAM use, and consideration of use for symptom
management; 2) assess characteristics associated with regular mind-body CAM use; and 3)
examine whether regular and/or considered mind-body CAM use are associated with health-
related quality of life (HRQOL).

Methodology—Sixty-seven adolescents with IBD ages 12-19 recruited from a children’s
hospital completed a questionnaire on CAM use and the Pediatric Quality of Life Inventory.
Logistic regression models were estimated for regular and considered CAM use.

Results—Participants mean (SD) age was 15.5 (2.1) years; 37 (55%) were female; 53 (79%)
were white; and 20 (30%) had moderate disease severity. Adolescents used prayer (62%),
relaxation (40%), and imagery (21%) once/day to once/week for symptom management. In
multivariable analyses, females were more likely to use relaxation (OR=4.38, 95% CI=
1.25-15.29, c statistic=.73). Younger adolescents were more likely to regularly use (OR=.63, 95%
CI=.42-.95, c statistic=.72) or consider using (OR=.77, 95% CI=.59-1.00, c statistic=.64)
meditation. Adolescents with more severe disease (OR=4.17, 95% CI=1.07-16.29, c statistic=.83)
were more willing to consider using relaxation in the future. Adolescents with worse HRQOL
were more willing to consider using prayer and meditation for future symptom management (P<.
05).

Conclusions—Many adolescents with IBD either currently use or would consider using mind-
body CAM for symptom management.
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Introduction
Inflammatory bowel disease (IBD), which comprises ulcerative colitis, Crohn’s disease and
indeterminate colitis, is characterized by a chronic and relapsing inflammation of the
gastrointestinal (GI) tract. Medical and psychosocial problems experienced by adolescents
with IBD have the potential to adversely affect their health-related quality of life (HRQOL).
Adolescents with IBD face not only the possibility of delayed growth and puberty and
undergoing multiple painful procedures and treatments, but when compared with healthy
peers, are also at greater risk of behavioral/emotional difficulties, including depression/
anxiety, poorer social functioning, and poorer self-esteem.1-4

Conventional treatment for IBD primarily focuses on alleviating physical GI symptoms
often via medications. For many patients, medications are ineffective or have unwanted side
effects, prompting them to seek about complementary and alternative medicine (CAM).
CAM has been defined as a “group of diverse medical and health care systems, practices,
and products that are not presently considered to be part of conventional medicine.”5 The
National Center for Complementary and Alternative Medicine groups CAM practices into 5
domains: 1) whole medical systems (e.g., acupuncture), 2) mind-body medicine (e.g.,
relaxation or hypnosis), 3) biologically-based practices (e.g., vitamins and herbs), 4)
manipulative and body-based practices (e.g., massage therapy), and 5) energy medicine
(e.g., reiki).5 Interest in mind-body complementary alternative medicine (CAM) modalities
for adjunctive symptom management in adults with GI disorders;6-9 however, less is known
about the use of such modalities in pediatric GI populations.10-13

Whereas most previous studies of CAM use in GI disorders have focused on the role of
biologically-based practices,10, 11, 14 mind-body modalities hold particular promise and
are worthy of further investigation for several reasons. First, the complex relationships
among the brain, the body, and behavior, particularly among patients with GI conditions, are
increasingly being recognized by healthcare providers as important when considering modes
of treatment.8, 9 For example, affective disorders co-occur in patients with GI conditions
and psychological factors such as stress can exacerbate physical symptoms in GI conditions.
8, 9 Second, mind-body modalities are generally inexpensive and available - making them
particularly attractive to adolescents.

Studies on CAM use in pediatric IBD have found that 41-51% of children and young adults
(ages 4-23 years) with IBD have used CAM in addition to conventional therapies.11, 12, 15
The most commonly used CAM therapies in these samples are similar to those used by
adults, and include spiritual interventions (25%), probiotics (22-24%), megavitamins
(12-19%), dietary supplements (17-36%), herbal medicines (14%), and fish oil capsules
(16%).10-12, 15 Regarding mind-body modalities, in a multi-site sample of 208 children/
adolescents with IBD (ages 4-23 years), 10% had used prayer, 5% hypnotherapy, and 2%
biofeedback.11 In 335 patients with IBD ages 6-16 years, 4% reported using relaxation and
1% used yoga as an adjunct therapy.12 Parent-reported reasons for CAM use by their child
with IBD included: side-effects from traditional medications, ineffectiveness of traditional
medications, and hope of a cure.10, 11 Still, few studies have focused specifically on current
or intended use of mind-body CAM modalities in adolescents with IBD and none examined
CAM use and its associations with HRQOL. In addition, while the data on characteristics
associated with CAM use in children and adolescent with IBD is mixed and scant,10, 11 in
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adults with IBD, poorer HRQOL and being female have been associated with using CAM
more frequently.12, 16

This study aimed to: 1) determine the prevalence of 5 types of mind-body CAM use, and
consideration of their use, for symptom management in adolescents with IBD; 2) assess
demographic and clinical characteristics associated with mind-body CAM use and
consideration of use; and 3) examine whether mind-body CAM use and consideration of use
is associated with HRQOL. Based on previous studies,12,16 we hypothesized that higher
rates of using CAM for symptom management would be associated with poorer HRQOL,
female sex, and older age.

Methods
Participants

A convenience sample of 67 adolescents with IBD ages 12 to 19 years were recruited from
Cincinnati Children’s Hospital Medical Center and University Hospital in Cincinnati, Ohio
at the time of their clinic visit, by telephone, or via flyers. This study was part of a larger
project examining health values and health utilities in adolescents with and without a
chronic illness.17, 18 Informed consent and assent were obtained from all participants and
their parents/guardians. A trained research assistant met with adolescents after clinic
appointments or at pre-arranged times between October 2005 and April 2007 to administer
the questionnaires. All participants were able to complete questionnaires independently;
however, research assistants were available to answer any potential questions. The study
was approved by the institutional review boards of the University of Cincinnati and
Cincinnati Children’s Hospital Medical Center.

Measures
Demographic/Clinical Variables—We collected data regarding age, sex, race/ethnicity,
parental education level, and religious affiliation. A physician (M.S.Y.) performed chart
reviews to assess type of IBD (ulcerative colitis, Crohn’s disease, or indeterminate) and
disease severity (severe, moderate, mild, inactive) according to the modified clinical score
developed by Lloyd-Still and Green for IBD in children.19, 20

Dependent Variables
HRQOL: Patients completed the Pediatric Quality of Life Inventory (PedsQL), 21 a widely-
used HRQOL instrument developed and validated for the quality of life concerns of children
and adolescents, ages 2-18 years, with or without chronic illness. 21 The PedsQL™ version
4.0 Generic Core Scales are designed to enable comparisons across patients with chronic
conditions and healthy populations.21 The adolescent version of the PedsQL takes
approximately 4 minutes to complete and consists of 23 core items that assess 4 dimensions:
physical functioning, emotional functioning, social functioning, and school functioning.
Each subscale is scored from 0 - 100; higher scores indicate better functional status.

Regular Mind-Body CAM Use and Consideration of CAM Use for Symptom
Management: We developed and pilot-tested items addressing adolescents’ use of 5 mind-
body CAM modalities - prayer, guided imagery, relaxation, meditation, and yoga. Each
modality was defined in writing. The questions read: “How often do you use [X modality]
for symptom management?” Responses were recorded on a 5-point Likert scale ranging
from 1-“I never used this in the last month” to 5-“I used this about one time per day or more
in the past month.” We also assessed consideration of CAM use by asking, “Would you
consider using [X modality] for symptom management [yes or no]?” Of note, the 2 CAM
questions were not mutually exclusive; therefore, a participant reporting that he/she would
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be willing to consider using a CAM modality in the future could also report that he/she is a
“regular user of CAM.”

Statistical Analyses
Frequencies, means, and distributions of study variables were examined. Internal
consistency for the PedsQL subscales was assessed by calculating Cronbach’s alpha
statistics. There was only one adolescent who reported an outlying severe symptomatology,
and only 2 who had an indeterminate/other form of IBD; we excluded those participants’
data from analyses examining differences by severity level or disease type. Skewness and
kurtosis of continuous variables were examined to assess normality assumptions. Given the
skewed distribution of the ordinal CAM variables, the Regular CAM Use variable was
dichotomized as high vs. low usage for all subsequent analyses (high usage = used once a
week, a few times a week, or once per day or more; low usage = never used or used once).
Bivariate correlations, chi-square analyses, and logistic regression analyses were used to
examine relationships among study variables. Variables statistically significant in bivariate
analyses at the p<.10 level were entered into multivariable logistic regression models.
Multivariable models were run for those outcome variables with more than one significant
predictor at the bivariate level, resulting in 2 final multivariable models (for relaxation and
consider relaxation). A p-value ≤ 0.05 was used to indicate statistical significance. Analyses
were performed using SPSS, version 16.0.1.22

Results
Participants

The mean (SD) age of the 67 participants was 15.5 years (2.1); 37 (55%) were female; 53
(79%) were white; 52 (78%) had Crohn’s Disease; and 26 (39%) were classified as having
mild IBD disease severity (Table 1). The mean (SD) time since IBD diagnosis was 3.1 (2.5)
years.

Regular CAM Use and Consideration of CAM Use
Adolescents with IBD reported using prayer (n = 37 [62%]), relaxation (n = 24 [40%]) and
imagery (n=12 [21%]) most commonly for symptom management in the past month (see
Figure 1). Prayer (n = 48 [81%]), relaxation (n = 50 [85%]), and imagery (n = 33 [55%])
were also the most common mind-body CAM modalities that adolescents would consider
using in the future for symptom management.

Characteristics Associated with Regular CAM Use and Consideration of CAM Use
Males and females reported similar rates of regular use of imagery, prayer, and meditation,
and similar rates of consideration of using meditation, imagery, yoga, and prayer (P = NS;
Table 2). There were no significant differences in rates of regularly using or considering
using prayer, meditation, or yoga by severity of disease (P = NS). There were also no
differences in any type of regular CAM use or consideration of CAM use by type of IBD
(ulcerative colitis vs. Crohn’s disease; P = NS) or by race (white vs. non-white; P = NS).
Age was not significantly associated with regular use of any of the CAM modalities or
consideration of CAM modalities with the exception of meditation: younger patients were
more likely to use/consider using meditation than were older patients (Table 2).

In multivariable analyses, females were more likely to regularly use relaxation (OR = 4.38,
95% CI = 1.25 - 15.29, c statistic = .73) as compared with males. Adolescents with more
severe disease were more willing to consider using relaxation in the future (OR = 4.17, 95%
CI = 1.07 - 16.29, c statistic = .83) as compared with patients with less severe disease.
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Associations Between CAM Use and HRQOL
Adolescents who used yoga for symptom management had poorer school functioning, (mean
[SD] = 60.8 [9.2]) compared with those who did not use yoga (mean [SD] = 71.3 [19.6], P <
0.05). Regular use of the other 4 CAM modalities was not associated with HRQOL.

The mean [SD] physical functioning score (74.1 [19.9]) was lower for patients willing to
consider using prayer than for those not willing to consider using prayer (85.8 [13.7], P <
0.05). The mean [SD] social functioning score (78.7 [16.2]) was lower for patients willing to
consider using meditation in the future (90.0 [12.6], P < 0.01).

Discussion
Interest in mind-body modalities for symptom management in GI conditions has been
growing both in the public and healthcare arenas.6, 7, 9, 12, 23 Our study found that
adolescents with IBD regularly used and would consider using prayer, relaxation and
imagery for symptom management more commonly than previously reported in pediatric
IBD samples.10, 12 Each of those mind-body CAM modalities is relatively simple to learn
and can be easily integrated into daily life (e.g., an adolescent could use deep breathing for
relaxation while sitting in class). Mindfulness-based mind-body programs such as stress
reduction and biofeedback, which typically involve relaxation training and imagery, have
been shown to be effective in reducing pain, improving HRQOL, and improving symptoms
in other chronically ill populations.24, 25 In the GI literature, the evidence for effectiveness
of mind-body CAM use in alleviating GI symptoms is best for hypnotherapy and cognitive
behavioral therapy, primarily in adults with irritable bowel syndrome.6, 26 Rigorous
controlled studies are sorely needed to examine the effectiveness of mind-body modalities
for alleviating GI symptoms or improving HRQOL in children and adolescents with IBD.

Based on our findings, relaxation programs targeting girls and patients with more severe
IBD may attract the greatest amount of interest. Previous studies have found that females
and older adolescents use CAM more regularly.27, 28 In our study, it was actually younger
adolescents who were more interested in meditating than were older adolescents - a
consideration for developing future programs/interventions. Interestingly, while fewer than
20% of adolescents actually reported using meditation or yoga on a regular basis for
symptom management, over 40% were willing to consider using those modalities in the
future. A recent randomized controlled trial of yoga therapy for 25 adolescents with irritable
bowel syndrome found that adolescents doing yoga had less functional disability and less
anxiety than the control group.29 Mind-body programs (e.g., relaxation or yoga) aimed at
reducing GI symptoms and improving HRQOL should be assessed for feasibility and
effectiveness in adolescents with IBD.

Contrary to our study hypotheses, there were virtually no significant relationships between
adolescents regularly using CAM and their self-reported HRQOL. The one exception was
that those adolescents who used yoga had poorer school functioning. In contrast, Markowitz
and colleagues found that CAM use was inversely associated with quality of life in patients
with IBD ages 6 to 16 years.12 We speculate that adolescents currently using CAM may
have had poorer HRQOL at baseline in hopes that their use of CAM would mitigate some of
the effects of IBD on their HRQOL. In potential support of this hypothesis, we found that
adolescents with poorer HRQOL were more willing to consider using mind-body CAM
modalities (specifically, prayer and meditation) in the future. Poor HRQOL or
dissatisfaction with traditional treatment is often cited as a reason for considering CAM use.
11, 12 Such information should be used when developing IBD symptom reduction
interventions for adolescents.
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Future studies of adolescents with IBD should evaluate whether engaging in a brief program
of learning a mind-body modality is feasible and effective in improving symptoms and
HRQOL. One of the key challenges in conducting mind-body CAM research is that many
interventions use multiple modalities (e.g., biofeedback often includes deep breathing,
relaxation training, and imagery), making it difficult to distill the critical ingredient or
mediating mechanism driving the success of the intervention. Still, given the large number
of adolescents with IBD that not only use but would consider using mind-body CAM
modalities, the inherent brain-body connection, and the low-cost and mobile nature of these
modalities, future research in this area is critical.

Our study had several limitations. First, it was cross-sectional, precluding assessing the
temporal nature of relationships among our study variables or drawing causal inferences. In
addition, because we only assessed adolescents’ practices and attitudes regarding CAM use,
we are not able to draw any conclusions about whether parental CAM use, often a predictor
of child CAM use,11 was related to CAM usage in these adolescents. Finally, our sample
size was small, represented a single IBD clinic in the midwest, and was mostly from
economically advantaged families (as represented by parental education level). Therefore, it
may not be generalizable to other areas of the country where the use of such mind-body
modalities may be more or less common.

Despite these limitations, important conclusions can be drawn. Mind-body CAM use for
symptom management in adolescents with IBD is prevalent, and regardless of whether they
have used these modalities before, many adolescents would consider using these modalities
in the future. Girls, patients with more severe disease, younger adolescents, and patients
with worse HRQOL may be most open to trying CAM. Because these modalities are fairly
simple, easy to teach, inexpensive, and can be practiced alone, they should be considered as
adjunct approaches to symptom management. A mental health practitioner could routinely
teach these modalities via a psychoeducational model of self care. This would be an initial
short term investment for clinics that could provide long-term benefits to their patient
population. A better understanding of the prevalence and correlates of mind-body CAM use
provides the groundwork for conducting randomized controlled trials to determine the the
effect of mind-body CAM use on health outcomes in adolescents with IBD.
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Figure 1.
Percent of adolescents who have used or would consider using complementary and
alternative medicine modulaties for symptom management. Regular use was defined as used
more than once.
CAM: complementary and alternative medicine.
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Table 1

Characteristics of Study Population

Age, years, Mean (SD) 15.5 (2.1)

Sex

 Female, N(%) 37 (55%)

 Male, N(%) 30 (45%)

Ethnicity

 White, N(%) 53 (79%)

 Non-White, N(%)  14 (21%)

Highest Level of Parental Education

 Graduated High School or GED, N(%) 5 (8%)

 Some College, N(%) 10 (15%)

 Graduated from College, N(%) 25 (37%)

 Graduated with Advanced Degree, N(%) 18 (27%)

 Not Sure, N(%) 9 (13%)

Disease Type

 Crohn’s Disease, N(%) 52 (78%)

 Ulcerative Colitis, N(%) 13 (19%)

 Indeterminate/Other, N(%) 2 (3%)

Disease Severity*

 Inactive 20 (30%)

 Mild 26 (39%)

 Moderate 20 (30%)

 Severe 1 (1%)

Time Since Diagnosis,† years, Mean (Range) 3 (1 - 13)

SD: standard deviation

*
Assessed according to the method described by Lloyd-Still and Green.17

†
Adolescent self-report
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Table 2

Bivariate Relationships of Regular CAM Use and Consideration of CAM Use

Variable OR (χ2) 95% CI

Regular Use

 Imagery

  More severe IBD 2.13* .87 - 5.2

 Relaxation

  Female 5.66‡ 1.71 - 18.71

  More severe IBD 2.24† 1.07 - 4.67

 Meditation

  Age .63† .42 - .95

  Yoga

  Female (9.79) ‡ -

Consideration of Use

 Imagery

  More severe IBD 2.07† 1.01 - 4.26

 Relaxation

  Female 11.20† 1.30 - 96.79

  More severe IBD 6.44‡ 1.69 - 24.48

 Meditation

  Age .77† .59 - 1.00

CAM: complementary and alternative medicine; OR: odds ratio; CI: confidence interval; IBD: inflammatory bowel disease

*
p < .10

†
p < .05

‡
p < .01.
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