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Objective.Many adolescents with asthma use complementary and alternative medicine (CAM) for asthma symptom management. The purpose of
this study was to investigate cross-sectional and longitudinal differences in psychosocial health outcomes between high and low CAM users among
urban adolescents with asthma.Methods. Adolescents (Time 1: N¼ 151, Time 2: N¼ 131) completed self-report measures regarding the use of 10
CAMmodalities, mental health, and health-related quality of life (HRQoL) following two clinic visits 1 year apart as part of a larger observational
study. Multivariable regression analyses using backward elimination examined relationships between CAM use at Time 1 and outcomes at Time 1
and Time 2, controlling for key covariates and, in longitudinal analyses, Time 1 functioning. Results. Participants (Mage ¼ 15.8, SD¼ 1.85) were
primarily African-American (n¼ 129 [85%]) and female (n¼ 91 [60%]) adolescents with asthma. High and low CAM users differed significantly
in terms of several psychosocial health outcomes, both cross-sectionally and longitudinally. In cross-sectional multivariable analyses, greater
frequency of praying was associated with better psychosocial HRQoL (R2 ¼ 0.22). No longitudinal relationships remained significant in
multivariable analyses.Conclusions. Specific CAM techniques are differentially associated with psychosocial outcomes, indicating the importance
of examining CAMmodalities individually. Greater frequency of praying was cross-sectionally associated with better psychosocial HRQoL.When
controlling for key covariates, CAM use was not associated with psychosocial outcomes over time. Further research should examine the effects of
CAM use in controlled research settings.
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INTRODUCTION

Asthma is a chronic lung disease that involves episodic
airway inflammation and/or constriction, resulting in a
range of respiratory symptoms (e.g., wheezing, shortness
of breath) (1). Asthma is the most common chronic dis-
ease of childhood/adolescence (2), affecting in particular
minority children from urban, low-income backgrounds
(e.g., 12.8% of African-American children vs. 7.9% of
white children and 4.9% of Asian children) (3–6). Not
only is asthma more frequent among adolescent minori-
ties, but minorities are also at greater risk of asthma-
related morbidity and mortality (5). For example,
African-American children are twice as likely to be hos-
pitalized for their asthma (7) and have nearly an eightfold
higher death rate from asthma when compared with their
white peers (3).

Children with asthma also report greater internalizing,
externalizing, and behavioral problems—particularly
greater anxiety symptoms (8) and poorer health-related
quality of life (HRQoL) (9)—than children without

asthma (10). In addition, in children with asthma, those
with anxiety disorders have lower self-esteem, more
restrictions on daily activities, and poorer social compe-
tence than their peers without anxiety disorders (8).
Therefore, it is critical to examine asthma management
strategies and their impact on psychosocial outcomes
among urban adolescents with asthma.

Complementary and alternativemedicine (CAM) is often
used to manage symptoms of chronic illnesses (11, 12).
Defined as a collection of health-related practices outside
of conventional medicine, CAM practices include the use
of natural products (e.g., vitamins, herbs), mind–body
medicine (e.g., yoga, meditation, prayer), manipulative
and body-based therapies (e.g., chiropractic, massage), and
other practices such as naturopathy and energy healing (13).
Some CAM techniques are inexpensive symptom manage-
ment options that can be utilized independently once the
necessary skills have been learned (e.g., deep breathing,
meditation, guided imagery). In our previous report of 151
adolescents with asthma, 71% reported using CAM mod-
alities (including prayer) for symptom management in the
past month, and 64–87% of them felt that CAM improved
their asthma symptoms (14). Predictors of greater CAM use
included older age, African-American ethnicity, and greater
number of asthma symptoms. Others have found similarly
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high rates of CAM use and perceived efficacy of CAM use
among adolescents with asthma, as well as among other age
and sociocultural groups with asthma (15–22).

While adolescents with asthma report high frequency of
CAM use and perceived efficacy, the question still remains
whether CAM use is actually associated with improved
outcomes in this population—and if so, which particular
modality and which particular outcome. A growing body
of research indicates that CAM use, including prayer, is
associated with poorer asthma control among children,
adolescents, and adults with asthma (14, 15, 20, 23–26).
For example, CAM use has been associated with more
frequent asthma-related physician visits, conventional
asthma medication use (e.g., oral steroids), asthma exacer-
bations, and emergency room visits due to asthma (20, 23).
The relationship between CAM use and poor asthma con-
trol has been found to persist even when controlling for the
effects of key covariates (e.g., demographic variables,
conventional medication use) (27, 28). However, research
examining the relationship between CAM use and psycho-
social health outcomes (e.g., mental health symptoms)
among adolescents with asthma is lacking. In other sam-
ples of adolescents and adults with a chronic illness, CAM
use has been associated with improved psychosocial out-
comes (29–31).

Previous studies of adolescent CAM use in asthma have
focused primarily on non-African-American populations
and clinical outcomes (e.g., asthma symptoms) rather than
psychosocial outcomes; have relied largely on parental
rather than adolescent self-report; and have been cross-
sectional. Therefore, this study sought to extend previous
work by investigating the relationship between adolescent-
reported CAM use and psychosocial health outcomes—
specifically, anxiety, depression, and psychosocial
HRQoL—among mostly African-American urban adoles-
cents with asthma both cross-sectionally and longitudin-
ally. The primary goal of this study was to examine
whether high versus low CAM users (measured via indi-
vidual modalities) with asthma differ in terms of psycho-
social health over time. Based on previous studies, we
hypothesized that greater CAM use would be associated
with fewer anxiety and depression symptoms and better
psychosocial HRQoL at both time points when controlling
for sex, age, ethnicity, asthma symptoms and, in long-
itudinal analyses, baseline functioning.

METHODS

Participants

We recruited 151 urban adolescents with asthma from the
Teen Health Center at Cincinnati Children’s Hospital
Medical Center (CCHMC) as part of a larger longitudinal
observational study examining spirituality and HRQoL
among this population (14, 32). We previously reported
results regarding spiritual and religious preferences and
CAM behaviors and beliefs among this sample; in this
article, CAM techniques (including prayer) are examined
for their unique relationships to psychosocial outcomes at

two time points. Adolescents were eligible if they were
between the age of 11 and 19 years, spoke fluent English,
and had a physician diagnosis of asthma. Interested and
eligible adolescents provided appropriate informed assent,
and a primary caregiver provided informed consent.
Adolescents were asked to complete a series of self-report
questionnaires following two asthma clinic visits spaced
approximately 1 year apart. Participants were paid $25 for
their time and effort. The CCHMC Institutional Review
Board approved the study protocol.

Measures

Independent and Descriptive Variables.
Demographic/Clinical. Participants provided basic demo-
graphic data including age, sex, ethnicity, and education
level. Physician-rated asthma severity and prescribed con-
ventional asthma medications were obtained via chart
review, and severity was categorized according to the
National Heart Lung and Blood Institute (NHLBI) criteria
as intermittent, mild persistent, moderate persistent, or
severe persistent (33).

Asthma Symptoms. We used the Asthma Symptoms
subscale of the PedsQL™ to measure frequency of self-
reported asthma symptoms (e.g., chest tightness, wheez-
ing). Items were measured on a 5-point Likert-type scale
(1 ¼ never to 5 ¼ almost always) then recoded onto a
100-point Likert-type scale such that higher scores indi-
cated better quality of life (i.e., fewer asthma symptoms)
(34). The PedsQL Asthma Symptoms subscale shows
good psychometric properties and is considered a valid
measure of adolescent-reported asthma symptoms (34).
Internal consistency in the currently sample was good
(Time 1 Cronbach α ¼ 0.88; Time 2 α ¼ 0.90).

CAMUse.Use of 10 different CAMmodalities (relaxation,
guided imagery, prayer, meditation, yoga, biofeedback,
massage, herbs/vitamins, dietary changes [e.g., modifying
one’s diet to include more vegetables or less dairy], and
rubs [e.g., Vicks VapoRub]) was assessed using an author-
developed self-report questionnaire. For CAM modalities
that adolescents might not have been familiar with, brief
definitions were provided. For example, relaxation was
defined as “deep and slow breathing to relax,” and yoga
was defined as “stretching and breathing exercises to help
balance the mind and body.” The questionnaire included 4
questions for each of the 10 CAM modalities: (1) how
frequently the participant used that CAM technique to
manage his/her asthma in the past month (1 ¼ never to
5 ¼ once per day or more); (2) whether he/she would
consider using that CAM technique for future asthma
symptom management (yes/no); (3) whether he/she dis-
closed his/her use of that CAM technique to his/her med-
ical provider (yes/no); and (4) whether he/she perceived
that CAM technique to be effective in managing his/her
asthma symptoms. Only current (past month) CAM use
was examined in this study.

Outcome Variables. Anxiety Symptoms. We used the
10-item Multidimensional Scale of Anxiety for Children
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(MASC-10) (35) to measure adolescent-reported anxiety
symptoms. TheMASC-10measures four basic dimensions
of anxiety (physical symptoms, harm avoidance, social
anxiety, and separation/panic). We converted scores into
to sex- and age-specific T-scores according to published
guidelines (35), with higher scores indicating more anxiety
symptoms. The MASC-10 has acceptable psychometric
properties, including internal consistency reliability
(α ¼ 0.68) and test–retest reliability (r ¼ 0.83, p < .05)
(35). Internal consistency in the current sample was accep-
table (Time 1: α ¼ 0.74, Time 2: α ¼0.75).

Depressive Symptoms. The Children’s Depression
Inventory (CDI) was used to measure symptoms of depres-
sion. The CDI is a 10-itemmeasure that asks adolescents to
choose which of three sentences describing depressive
symptoms best reflects how they felt in the past 2 weeks
(e.g., I hate myself, I do not like myself, I like myself).
Items were recoded such that higher scores reflect more
depressive symptoms, and T-scores were obtained accord-
ing to mean population norms (36). The CDI has strong
psychometric properties, including good reliability (37)
and strong criterion and discriminant validity (38). In the
current sample, internal consistency was good (Time 1:
α ¼ 0.86, Time 2: α ¼ 0.85).

Psychosocial HRQoL. The Psychosocial Functioning sub-
scale of the PedsQL™ was used to assess psychosocial
HRQoL. The Psychosocial Functioning subscale score
was computed as the mean of the PedsQL™ emotional,
social, and school functioning subscale scores (39). Thus,
it asks adolescents to indicate on a 5-point Likert scale how
much of a problem negative emotions (e.g., sadness,
anger), interpersonal difficulties (e.g., getting along with
others, being teased), and school-related difficulties
(e.g., forgetfulness, inattention) have been for them in
the past month. Items were recoded onto a 100-point
Likert-type scale such that higher scores indicate better
psychosocial HRQoL. This measure shows good internal
consistency reliability (α¼ 0.83) and good convergent and
discriminant validity (e.g., correlations with morbidity,
illness burden). In the current sample, internal consistency
was good (Time 1: α ¼ 0.82, Time 2: α ¼ 0.84).

Data Analytic Plan

We calculated descriptive statistics for sample demo-
graphics at baseline and for each predictor and outcome
variable at both time points. Given their non-normal dis-
tributions, each CAM modality was examined as a dichot-
omous variable (i.e., high use: once a week or more often
vs. low use: never or once a month) in all analyses. This
cutoff point was used because it allowed for all available
data to be included and produced theoretically coherent
categories (i.e., at least weekly CAM use was considered
consistent and frequent enough to be termed “high use”).
Ethnicity was dichotomized as African-American versus
non-African-American for all analyses. To check for bias
introduced by the loss of some subjects between baseline
and follow-up, baseline data were compared between Time
2 respondents and nonrespondents. Paired samples T-tests

were computed for each outcome variable to compare
means at Time 1 and Time 2. McNemar’s chi-square test
for within-subjects designs was used to compare rates of
CAM use at Time 1 and Time 2. Independent samples
T-tests were conducted to compare Time 1 high and low
CAMuse groups in terms of psychosocial outcomes at Time
1 and Time 2. A T-score of 65 was used as the cutoff for
clinical significance when describing the sample in terms of
anxiety symptoms and depressive symptoms. CAM use
variables associated at the bivariate level with outcomes at
p � .10, along with key demographic and clinical covari-
ates, were included as candidate predictors in multivariable
analyses, and subjected to backward elimination until only
variables significant at p� .05 remained. That is, the study α
for statistical significance was a two-tailed p � .05 for each
test, while a p-value of � .10 was used to establish candi-
dacy for inclusion in regression analyses. For bivariate
analyses, we reported the 95% confidence interval (95%
CI) for the difference between group means. The covariates
that were included as candidates before backward elimina-
tionwere age, sex, ethnicity, and asthma symptoms. Asthma
symptoms, rather than asthma severity, were used to
account for the established link between CAM use and
poor asthma control because (1) asthma symptoms are a
key indicator of asthma control and (2) asthma control is
distinct from, and does not necessarily reflect, underlying
disease severity (40). In longitudinal analyses, Time 1 mea-
sure of any outcome was included as a covariate when
modeling Time 2 instance of that outcome to control for
baseline functioning. All analyses were performed using
SPSS version 19.0 (41).

RESULTS

Descriptives

Participants. Participants, mean age was 15.8 years
(SD ¼ 1.8). Ninety-one participants (60%) were female
and 129 (85%) were African-American (Table 1) (14, 32).

TABLE 1.—Baseline demographic and clinical characteristics.

Variable

Mean (SD) age in years, range 15.8 (1.8), 12–19
Sex

Male, N (%) 60 (40)
Female, N (%) 91 (60)

Ethnicity
African-American, N (%) 129 (85)
Non-African-American, N (%) 21 (14)

Asthma severity
Intermittent, N (%) 72 (48)
Mild persistent, N (%) 38 (25)
Moderate persistent, N (%) 36 (24)
Severe persistent, N (%) 5 (3)

Asthma medication
Inhaled corticosteroids, N (%) 82 (54)
Oral corticosteroids, N (%) 4 (3)
Albuterol, N (%) 140 (93)
Other, N (%) 10 (7)

Notes: N ¼ 151. Ethnicity data are missing for one subject. Medication data were not
available for eight subjects.
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For attrition purposes, there were no significant differences
at baseline between Time 2 respondents and nonrespon-
dents on any of the predictor or outcome variables of
interest.

CAM Use. Details regarding the frequency of use, will-
ingness to use, disclosure of use, and efficacy of use of
specific CAM modalities have been previously reported
(14). One hundred and three adolescents (68%) at Time 1
and 93 adolescents (71%) at Time 2 reported high use of
more than one CAM modality simultaneously for past
month asthma symptom management. McNemar’s test
indicated that there was a trend for meditation use to
increase over time (p ¼ .07). No other CAM variables
changed significantly from Time 1 to Time 2.

Psychosocial Outcomes. Twenty-two adolescents (15%)
reported clinically significant levels of anxiety symptoms,
and nine (6%) reported clinically significant levels of
depressive symptoms at Time 1 (42). The reported level
of psychosocial HRQoL in the current sample (M ¼ 75.5)
was similar to that of other adolescent chronic illness
populations (M ¼ 77.1) (39). Depressive symptoms
increased over time whereas anxiety symptoms and psy-
chosocial HRQoL both remained relatively stable
(Table 2).

Time 1 Cross-Sectional Associations between CAM Use
and Outcomes

In Time 1 bivariate cross-sectional analyses, adolescents
with high use of guided imagery reported less anxiety than
those with low use of guided imagery (p ¼ .06), fewer
depressive symptoms (p ¼ .02), and better psychosocial
HRQoL (p ¼ .14) (Table 3). Adolescents frequently using
massage reported less anxiety as compared with those with
low use of massage (p ¼ .12). Those praying more fre-
quently had better psychosocial HRQoL than those who
prayed less or did not pray (p ¼ .14). In Time 1 multi-
variable analyses (Table 4), higher prayer frequency con-
tinued to be associated with better psychosocial HRQoL
(std β¼ 0.21, R2¼ 0.22, p¼ .01). Asthma symptoms were
also a significant predictor in the final step of this model,
such that fewer asthma symptoms were associated with
better psychosocial HRQoL (Table 4). No other CAM use
variables were significantly related to any health outcomes
at Time 1 when controlling for key covariates.

Longitudinal Associations between CAM Use
and Outcomes

In bivariate longitudinal analyses, greater use of relaxation
at Time 1 was associated with fewer depressive symptoms
at Time 2 (p¼ .10). Greater use of guided imagery at Time
1 was also associated with fewer depressive symptoms at
Time 2 (p ¼ .09). Those reporting frequent herb/vitamin
use at Time 1 had poorer psychosocial HRQoL at Time 2
as compared with those reporting less frequent or no herb/
vitamin use (p ¼ .09). Adolescents with more dietary
changes at Time 1 reported greater anxiety symptoms at
Time 2 than those with fewer dietary changes (p ¼ .11).
However, none of these relationships remained significant
in multivariable analyses when controlling for the effects
of age, sex, ethnicity, asthma symptoms, and baseline
functioning.

DISCUSSION

Although adolescents with asthma have consistently
reported using CAM for symptom management, and
while CAMuse has been associated with improved clinical
outcomes (29–31), little is known about whether CAM use

TABLE 2.—Descriptive statistics for health outcomes at baseline and 1-year
follow-up.

Time 1 (N ¼ 151) Time 2 (N ¼ 131)

M SD Range M SD Range p

Anxiety symptoms 52.5 12.4 29–88 52.3 12.1 29–90 .44
Depressive symptoms 46.6 10.3 39–90 48.2 11.1 39–90 .03
Psychosocial HRQoL 75.5 16.0 7.6–100 75.9 17.1 25–100 .78

Notes: p, p-value for paired samples t-test; t-tests were conducted on Time 2 sample
(N ¼ 131); M, mean; SD, standard deviation; HRQoL, health-related quality of life.
Anxiety symptoms assessed by the 10-item Multidimensional Scale of Anxiety for
Children (MASC-10); depressive symptoms assessed by the Children’s Depression
Inventory (CDI); psychosocial HRQoL assessed by PedsQL™ – Psychosocial
Functioning subscale. Anxiety and depressive symptoms are scaled such that higher
scores reflect more symptoms; psychosocial HRQoL is scaled such that higher scores
reflect better HRQoL.

TABLE 3.—Bivariate analyses of complementary and alternative medicine use versus psychosocial outcomes.

CAM modality Psychosocial outcome High use M (SD) Low use M (SD) 95% CI

Guided imagery Time 1 anxiety symptoms 49.7 (13.2) 53.8 (11.9) �0.1 to 8.5
Guided imagery Time 1 depressive symptoms 43.7 (6.9) 48.0 (11.4) 1.3 to 7.3
Guided imagery Time 1 psychosocial HRQoL 78.3 (14.8) 74.1 (16.5) �9.8 to 1.4
Massage Time 1 anxiety symptoms 49.8 (10.8) 53.4 (12.8) �1.0 to 8.2
Prayer Time 1 psychosocial HRQoL 77.1 (16.2) 73.2 (15.4) �9.2 to 1.3
Relaxation Time 2 depressive symptoms 47.0 (10.0) 50.2 (12.4) �0.6 to 7.2
Guided imagery Time 2 depressive symptoms 46.0 (8.3) 49.4 (12.1) �0.1 to 7.1
Herbs/vitamins Time 2 psychosocial HRQoL 68.9 (15.7) 76.8 (17.1) �1.4 to 17.1
Dietary changes Time 2 anxiety symptoms 56.7 (9.1) 51.6 (12.4) �11.2 to 1.2

Notes: CAM, complementary and alternative medicine; HRQoL, health-related quality of life; 95% CI, 95% confidence interval. Anxiety symptoms assessed by 10-item
Multidimensional Scale of Anxiety for Children (MASC-10); depressive symptoms assessed by the Children’s Depression Inventory (CDI); psychosocial HRQoL assessed by
PedsQL™ – Psychosocial Functioning subscale.
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is associated with psychosocial outcomes in this popula-
tion. This study investigated the relationships between the
self-reported use of 10 different CAM modalities and
psychosocial health outcomes both cross-sectionally and
at 1-year follow-up in a sample of urban adolescents with
asthma. In the absence of a full randomized controlled trial
(RCT) to test actual effects of CAM use, we conducted a
preliminary self-report study of CAM use and outcomes to
begin to examine these relationships.

In bivariate analyses, differential associations were
shown between CAM modalities and psychosocial out-
comes. That is, in some cases, CAM use was associated
with better outcomes (e.g., greater use of massage and
fewer anxiety symptoms; greater use of relaxation and
fewer depression symptoms), while in others, it was asso-
ciated with poorer outcomes (e.g., greater herbs/vitamins
use and poorer psychosocial HRQoL; greater dietary
changes and more anxiety symptoms). These findings
suggest that specific CAM modalities may have unique
effects on psychosocial health outcomes. Indeed, there are
functional differences between specific CAM techniques,
which might differentially impact health outcomes. For
example, yoga involves a greater degree of physical activ-
ity than meditation and therefore might accord additional
physical health benefits. In most previous work document-
ing an association between CAM use and poor asthma

control, CAM use was collapsed across different modal-
ities e.g., (15, 20, 23–25)—making it difficult to ascertain
which CAM modality was related to asthma control.
Future studies should assess CAM modalities individually
in order to further tease out these distinct relationships
between CAM use and outcomes.

In multivariable baseline analyses, praying more fre-
quently was associated with better psychosocial
HRQoL. These findings are consistent with some prior
studies showing that greater use of prayer is associated
with better psychological (e.g., fewer anxiety and depres-
sion symptoms) and social functioning (e.g., greater social
support and connectedness) (43–45). However, other stu-
dies have reported that prayer use is associated with worse
psychosocial outcomes (e.g., greater depressive symp-
toms) (39). One hypothesis is that adolescents who are
depressed may turn to religion in a time of need, though
further longitudinal work is needed to clarify the direction-
ality of this relationship. Clinicians caring for urban ado-
lescents with asthma should be aware of the use of prayer
and its relationship to improved quality of life.

Maybe not surprisingly, the relationship between prayer
use at Time 1 and psychosocial HRQoL at Time 2 did not
remain significant. Indeed, although significant bivariate
results were shown, none of the measured CAM use vari-
ables were significantly associated with psychosocial out-
comes in longitudinal multivariable analyses when
controlling for key covariates. One possible interpretation
could be the effects of prayer and other CAM modalities
diminish over time. A more likely explanation is that base-
line functioning (e.g., psychosocial HRQoL at Time 1) is a
fairly strong predictor of health outcomes 1 year later
(e.g., psychosocial HRQoL at Time 2) and thus limits the
impact of prayer use on Time 2 outcomes. Further research
utilizing RCTs is needed to examine both the short- and
long-term effects of prayer and other CAM techniques on
psychosocial HRQoL in this population.

Contrary to our hypotheses, no significant relationships
other than prayer and psychosocial HRQoL were shown
between CAM use and psychosocial outcomes in cross-
sectional analyses. There are several possible explanations
for this. One possibility is that CAM use and psychosocial
outcomes are actually related, but it is difficult to model the
effects of CAM use in uncontrolled settings. Alternatively,
CAM use truly may not be related to psychosocial out-
comes in urban adolescents with asthma; rather, the effects
of CAM use might be specific to clinical (i.e., asthma-
related) outcomes, as supported by previous studies
e.g., (20,23). Along these lines, it is worth noting that in
our current analyses, asthma symptoms remained the only
significant predictor of psychosocial outcomes in six out of
the nine regression models, a finding consistent with lit-
erature documenting an association between asthma and
psychological problems (46–50). As such, another inter-
pretation is that CAM use is only related to psychosocial
outcomes insofar as it is related to asthma-specific func-
tioning. Future research might therefore examine asthma-
related outcomes as mediators of the relationship between
CAM use and psychosocial health. Finally, it is also

TABLE 4.—Multivariable regression results.

CAM model final predictors β 95% CI t p-Value

Outcome: Time 1 psychosocial HRQoL
Prayer use
Asthma symptoms 0.46 0.34–0.58 6.12 .00
Prayer frequency 0.21 �4.57 to 4.99 2.82 .01
Guided imagery use
Racea 0.17 �6.55 to 6.89 2.29 .02
Asthma symptoms 0.40 0.28–0.52 5.38 .00

Outcome: Time 1 anxiety symptoms
Guided imagery use
Asthma symptoms �0.40 �0.30 to –0.50 �5.25 .00
Massage use
Asthma symptoms �0.40 �0.30 to –0.50 �5.21 .00

Outcome: Time 1 depressive symptoms
Guided imagery use
Racea �0.19 �4.64 to 4.26 �2.52 .01
Asthma symptoms �0.33 –.41 to –0.25 �4.36 .00

Outcome: Time 2 depressive symptoms
Relaxation use
Sexb 0.18 �3.17 to 3.53 2.33 .02
Time 1 depressive symptoms 0.50 0.34–0.66 6.62 .00
Guided imagery use
Sexb 0.17 �3.22 to 3.56 2.27 .03
Time 1 depressive symptoms 0.50 0.34–0.66 6.59 .00

Outcome: Time 2 psychosocial HRQoL
Herb use
Asthma symptoms 0.16 0.02–0.30 2.07 .04
Time 1 psychosocial HRQoL 0.50 0.32–0.68 6.28 .00

Outcome: Time 2 anxiety symptoms
Dietary changes use
Time 1 anxiety symptoms 0.66 0.54–0.78 9.90 .00

Notes: CAM, complementary and alternative medicine; β, standardized beta weight;
95% CI, 95% confidence interval; HRQoL, health-related quality of life. 95% CI for
standardized beta weight. Only significant final predictors are presented.
aNon-African-American was the reference case.
bMale was the reference case.
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possible that CAM use is more strongly related to psycho-
social health outcomes among adolescents with more acute
clinical levels of psychological problems.

With the exception of the trend toward an increase in
meditation frequency, there were no significant changes in
the level of CAM use over the 1-year follow-up. This lack
of change in CAM use suggests that adolescents continue
to use the same CAM modalities over time, possibly
because they feel the techniques may be effective in mana-
ging their asthma symptoms. Indeed, between 64% and
87% of participants perceived CAM to be effective,
depending on the specific technique (14). Similarly, the
only outcome that significantly changed was depressive
symptoms, which showed worsening over time. Urban
adolescents with asthma appear somewhat resilient to
anxiety-related difficulties, despite the developmental,
physical, and psychosocial challenges that exist for this
population. Given that the purpose of the current study was
not to examine change in CAM use per se, and any sig-
nificant change to evaluate was absent, future research
might examine how change in CAM use relates to change
in various health outcomes over time.

There are several limitations to this study. First, this
observational study design does not allow for causal con-
clusions regarding the relationship between greater prayer
frequency and better psychosocial functioning. That is, it is
not possible to determine whether greater prayer frequency
leads to better psychosocial functioning or whether indivi-
duals with better psychosocial functioning are more likely
to pray. Further research (e.g., RCTs, cross-lag panel ana-
lyses [longitudinal models that can approximate causal
links]) is needed to determine the causal nature of these
relationships. Second, we did not measure adherence to
conventional asthmamedications, which may be an impor-
tant factor in the relationship between CAM use and out-
comes. For example, adolescents who use CAM in
combination with conventional medications may show
different health outcomes than those who use CAM exclu-
sively. Third, as this study relied on adolescent self-report,
it was not possible to definitively assess how and even
whether adolescents used the CAM techniques. Fourth,
although this study examined most different CAM mod-
alities independently, some modalities continued to be
collapsed into categories (e.g., herbs/vitamins and rubs).
Such categories do not allow for potentially unique effects
of specific CAM modalities to be determined. For exam-
ple, different herbs and vitamins have been shown to have
different biochemical effects (51) and might therefore dif-
ferentially impact health outcomes. Lastly, most outcomes
remained relatively stable over time; this lack of variability
could impair the ability to detect the effect of CAM use on
longitudinal outcomes. Nonetheless important conclusions
can still be drawn.

CONCLUSIONS/KEY FINDINGS

The relationship between CAM use and psychosocial
health outcomes may be dependent on the specific CAM

modality. In multivariable analyses, more frequent prayer
use was associated with better psychosocial HRQoL at
baseline. Clinicians caring for urban adolescents with
asthma should be aware of the use of prayer and its rela-
tionship to improved quality of life. Given the high rates
and stability of CAM use among urban adolescents with
asthma, further research of CAM use and outcomes in
controlled settings is needed. Mediation models of the
relationships between CAM use, asthma outcomes, and
psychosocial health are warranted.
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