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Abstract

Objectives: The objectives of this study were to explore the association between complementary and alternative
medicine (CAM) use as reported by youth, and parents’ and children’s reported quality of life in youth with
diabetes.
Design: The study design was a cross-sectional survey.
Setting: Youth in Washington State participated in the SEARCH for Diabetes in Youth study, a national,
multisite epidemiological study designed to assess the prevalence and incidence of diabetes in U.S. youth.
Surveys assessing CAM utilization were mailed in January and April 2006.
Participants: One thousand four hundred and thirty-nine (1439) youth were mailed a CAM survey. The final
sample consisted of 467 youth with both CAM survey results and quality-of-life data.
Outcome measures: Difference in mean scores on Pediatric Quality of Life Inventory (PedsQL) between CAM
users and nonusers overall, and specific CAM therapies were the outcome measures.
Results: Of the 1439 participants approached, 587 (40.8%) returned the CAM survey. In adjusted analyses,
children reported any CAM use as associated with more barriers to treatment (difference in mean scores �3.48,
95% confidence interval [CI] �6.65, �0.31). Children following a CAM diet reported higher quality of life
(PedsQL Core Total difference 4.01, 95% CI [0.10–7.91]; Core Psychosocial difference was 6.45, 95% CI [1.95 to
10.95]), but those using stress-reduction activities reported poorer quality of life (Diabetes Total difference �4.19,
95% CI [�8.35 to �0.04]). Parent-reported quality of life was lower for children who used ‘‘other supplements’’
(Core Total difference �6.26, 95% CI [�11.29 to �1.24]; Core Psychosocial difference was �5.92, 95% CI [�11.65
to �0.19]).
Conclusions: CAM diets were associated with increased quality of life in youth with diabetes, whereas sup-
plement use and stress-reduction activities were associated with decreased quality of life. The temporal sequence
between CAM use and quality of life requires further study.

Introduction

Little has been reported on the use of complementary
and alternative medicine (CAM) therapies as adjuncts to

conventional care by people with diabetes. In data from the
2002 National Health Interview Survey’s CAM supplement
section, the prevalence of CAM use among adults with dia-
betes was estimated at 72.8%, versus 61.2% of adults without
diabetes ( p< 0.0001).1 Omitting prayer from the definition of

CAM, the prevalence of CAM use among adults with diabetes
in this study was 33.7%, versus 37.4% among adults without
diabetes ( p¼ 0.0016). In a 2002 national sample of adolescents
from the general population, 79% reported having used some
form of CAM in their lifetimes, and 48.5% reported use in the
past month.2 CAM utilization has been found to be common
in children with chronic diseases such as cystic fibrosis, in-
flammatory bowel disease, human immunodeficiency virus
infection, asthma, cancer, and arthritis.3–9 However, limited
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information on CAM use in youth with diabetes is available.
One study of chronically ill children reported that 60% of those
with type 1 diabetes (n¼ 50) had used a dietary supplement,
including vitamins (56%), minerals (14%), and botanicals (18%)
in the previous year.10 Thirty-one percent (31%) of this use was
‘‘unprescribed,’’ and only 20% of those reporting unprescribed
supplement use revealed this to the child’s health care pro-
vider.10 In Germany, 18.4% of children with diabetes were
reported as using one or more types of CAM11; however, the
use of CAM within the conventional medical model varies
between Germany and the United States.

Patients with chronic illness are reported to use CAM to
improve psychosocial well-being and quality of life (QOL)
and to increase their sense of control and responsibility for
self-care.12,13 In diabetes, intensive management of diet, ex-
ercise, and pharmacological treatment is required to achieve
the tight control of glucose levels necessary to prevent seri-
ous long-term health complications. In the literature, indi-
vidual reactivity to stress has also been suggested to affect
blood glucose readings and insulin needs, either by direct
physiologic action or by a disruption of self-care.14,15 In
childhood and adolescence, diabetes management can be
particularly difficult due to social, environmental, physio-
logic, and psychologic factors. Implementing intensive
management can lead to challenges in establishing auton-
omy, difficulty in maintaining a desired weight, and added
complexity with strenuous physical activity.16 Child and
parent-proxy reports using the Pediatric Quality of Life In-
ventory found lower QOL for all scales except physical
functioning (child report only) in children aged 8–18 years
with type 1 or 2 diabetes compared to healthy children.17

To explore the association between the use of CAM and
QOL in youth with diabetes, we surveyed children with dia-
betes and their parents about the child’s CAM use and linked
results to Pediatric Quality of Life (PedsQL) Core Scale scores
and Diabetes Module scores (parent and child report).

Methods

Study setting

The CAM survey was conducted as an ancillary study to
the SEARCH for Diabetes in Youth study (SEARCH), a de-
tailed description of which has been published previously.18

Briefly, SEARCH is a national, multisite epidemiological
study designed to assess the prevalence and incidence of
diabetes in American youth. Those eligible for SEARCH at
the time of this ancillary study were youth who were diag-
nosed with diabetes mellitus by a health care provider either
as a prevalent case in 2001 or an incident case in 2002–2005
and who were under 20 years of age at the time of enroll-
ment. An Initial Patient Survey (IPS) was distributed to
collect demographic information (age, age at diagnosis,
gender, and race=ethnicity). Those who returned the IPS
were invited to attend a SEARCH study visit, at which time
additional demographic, clinical, and QOL data were col-
lected by interview, questionnaire administration, blood
draw, and physical examination. Those eligible for the CAM
survey included participants from one of the six SEARCH
sites, Washington State, which enrolled children and ado-
lescents residing in five counties in the Puget Sound region
(King, Pierce, Snohomish, Kitsap, or Thurston Counties)
(Fig. 1).

The CAM survey was administered via mail or in-person
at SEARCH study visits. The survey used numerical identi-
fication numbers to link the CAM survey to SEARCH out-
come data. The first mailing was sent to 1410 SEARCH
participants in January 2006. The second mailing was sent in
April 2006 to 1030 nonrespondents and 29 individuals newly
enrolled in SEARCH; newly enrolled participants received
only one survey. Surveys were collected through August
2006.

Institutional review board approval for this project was
issued by Bastyr University in Kenmore, WA, and Seattle
Children’s Hospital, Seattle, WA, and all relevant institu-
tional review boards associated with SEARCH recruiting
sites.

Data collection instruments

CAM survey. The CAM survey was developed by a team
including an adolescent medicine physician, pediatric en-
docrinologist, pediatric naturopathic physician, and a health
educator. The survey was further refined through repeated
administration to pediatric nurses, pediatric researchers,
naturopathic medical students, and parents. The final survey
instrument comprised a 31 page self-administered ques-
tionnaire containing 27 multipart questions and requiring
15–30 minutes to complete. The survey instructions were
written to the child and requested that the child complete the
survey alone or with the assistance of a parent=guardian,
with responses reflecting the viewpoint of the child. The
readability calculation of our CAM survey yielded a Flesch-
Kincaid grade reading level of 5.7 (Microsoft Office Pro-
fessional Edition 2003, Word program; Microsoft Inc.,
Redmond, WA).

CAM modalities assessed in the survey included the fol-
lowing: nutrition choices, vitamin=mineral use, herb use,
other supplement use, and stress reduction activities. To
evaluate the use of CAM in relation to a diagnosis of dia-
betes, the question for each modality was phrased ‘‘Since you
were diagnosed with diabetes, have you …’’ to exclude use of
CAM prior to the diagnosis. Write-in spaces for other CAM
types were included for many questions, and the investiga-
tors manually coded the participants’ written answers with
the intent of capturing CAM use.

Table 1 outlines the specific inclusions used to define
CAM users. Briefly, children who reported seeing a CAM
provider in the past 6 months or having seen a CAM pro-
vider specifically for the treatment of diabetes were classified
as a CAM user. Survey respondents were also considered
CAM users if they endorsed use of an alternative diet prac-
tice; took herbs, supplements, vitamins, or minerals (other
than standard daily multivitamins=multiminerals); or par-
ticipated in stress reduction activities (Table 1). ‘‘Stress re-
duction activities’’ were defined as affirmative responses to
the question ‘‘Since you were diagnosed with diabetes, have
you participated in any activities to reduce your stress or
help control your diabetes?’’ Use of spiritual or religious
practices was not considered CAM use.

Pediatric Quality of Life Inventory. The SEARCH study
uses the Pediatric Quality of Life Inventory (PedsQL) child
version and parent proxy version to assess health-related
QOL, and scores of both versions were examined in our
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analysis. The PedsQL has been empirically validated for the
pediatric age range in both parent proxy and child report
formats.19 A diabetes module (PedsQL Diabetes Module) has
been designed and validated for youth with type 1 and type
2 diabetes.17 The PedsQL yields six scores including total,
physical health, psychosocial health, emotional functioning,
social functioning, and school functioning. The diabetes mod-
ule yields six scores including symptoms, treatment barriers,
treatment adherence, worry, communication, and diabetes
module total. All scales are scored from 0 to 100, with higher
scores reflecting higher QOL and fewer problems.

SEARCH data. CAM survey results were linked to the
respondents’ previously collected data in the SEARCH data
set, including the following: sociodemographic characteris-
tics (age, gender, ethnicity, parental income, parental edu-
cation), duration of diabetes, type of diabetes, QOL scores,
and other medical conditions. Age was defined as the age of
the child on June 15, 2006, the reference date for linking
SEARCH and CAM data. All other variables are reported
from the baseline SEARCH data, which were collected be-
tween 2002 and the reference date in 2006. Diabetes type was
categorized as type 1 (including type 1 and type 1A), type 2,
or other (hybrid, other, or unknown) by the diabetes medical
provider. For the subset of youth who participated in a
SEARCH study visit in addition to completing an IPS, data
on comorbidities (coded as present or not) and quality of life
were also available.

Statistical analysis

For these cross-sectional study analyses, the sample was
restricted to those participants for whom CAM survey re-
sults and SEARCH PedsQL data were both available. De-
scriptive statistics were used to summarize the characteristics
of those who returned the survey. Subgroups were com-
pared using Pearson’s w2 test. The mean scores of the PedsQL
Core scales and the PedsQL Diabetes Module scales were
compared in CAM users and non-CAM users using a t test
for independent samples. Multivariate linear regression
modeling with robust standard errors was used to determine
the difference in QOL between those who used CAM and
those who did not, controlling for potential confounders
such as age, race=ethnicity, parental education, diabetes
type, and presence of comorbidities.20–23 Two-sample t tests
and multivariate linear regression modeling were performed
to assess the association of QOL and specific CAM therapies
use versus no CAM use for the selected scales. Results for all
analyses were considered significant at two-sided p< 0.05.

Results

Study population

Of the 1439 SEARCH participants approached to com-
plete the CAM survey, 587 (40.8%) completed the survey.
Among these same 1439 SEARCH participants, 1028 com-
pleted the SEARCH initial study visit, and PedsQL results

FIG. 1. Flowchart of data collected from SEARCH for Diabetes in Youth and by complementary and alternative medicine
(CAM) survey. Total numbers for SEARCH populations based on reference date of June 15, 2006. DM, diabetes mellitus;
PedsQL, Pediatric Quality of Life Inventory; HbA1c, glycosylated hemoglobin.
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were collected for 995 participants (96.8%) at the time of that
visit. Of those who provided QOL data at a SEARCH study
visit, 46.9% also returned a CAM survey. The final sample
consisted of 467 participants who completed both the CAM
survey and the PedsQL.

Characteristics associated with CAM use

Of the CAM survey respondents, 170 (36.4%) were defined
as CAM users. Compared to CAM nonusers, CAM users were
significantly older, and had a longer duration of diabetes,
higher parental education, and more comorbidities (Table 2).

CAM use overall and QOL

In unadjusted analysis and in multivariate linear regres-
sion analyses adjusting for age, parental education, duration

of diabetes, type of diabetes, and comorbidities, QOL and
CAM use were not associated with the exception of treat-
ment barriers as reported by the child (Table 3). Children
who used CAM reported significantly lower QOL scores on
the treatment barriers scale of the PedsQL diabetes module
(unadjusted difference in means¼�3.80, 95% confidence
interval [CI] [�7.00, �0.60]; adjusted difference in means¼
�3.48, 95% CI [�6.65, �0.31], p¼ 0.03). This was not the
case with respect to treatment barriers as reported by par-
ents, which, although somewhat lower, were not signifi-
cantly so.

Specific CAM therapies and QOL

In adjusted analyses of child reports (Table 4), adopters of
CAM-defined dietary changes reported significantly higher

Table 1. Specific Questions and Endorsements That Defined a Complementary

and Alternative Medicine (CAM) User

CAM definition

Questions:
Since you were diagnosed with diabetes, have you …

i. made any changes in the food you eat?
ii. taken any vitamins and minerals?
iii. taken any herbs?
iv. taken any supplements?
v. taken any combination supplements that contain vitamins, minerals, and herbs together?
vi. participated in any activities to reduce your stress or help control your diabetes?

Have you seen an Acupuncturist=Chiropractor=Curandero(a)=Herbalist= Homeopath=Massage Therapist=Naturopathic
Doctor=Osteopathic Doctor=Sobadero(a)=Spiritualist=other CAM providers?

i. Were your visits to the [provider] for treatment of diabetes?
ii. Have you seen the [provider] in the last 6 months?

Endorsements (by checkbox, or fill in)

Diet Stress reduction activities
Avoid wheata Biofeedback
Avoid dairya Breathing exercises
Organic=antibiotic-free=hormone-freea Guided imagery
Blood type diet Hypnosis

Massageb

Meditation

Supplements Self-hypnosis
5-HTP Reflexology
a-Lipoic acid Yogab

Bach Flower remedies Acupunctureb

Brewer’s yeast Chiropracticb

Essential fatty acids Massage with acupunctureb

Garlic Reiki
Ginger root
Glucose balance Saw CAM provider
Green tea=theanine For treatment of diabetes
Homeopathic remedies In past 6 monthsc

l-Carnitine
l-Lysine Vitamins=minerals
l-Tyrosine Used any vitamin or mineral
Melatonin other than a multivitamin=multimineral
Onion
Probiotics Herbs
Any combination supplement Used any herbs other than cooking

aIf endorsed that this activity was used to help control diabetes.
bIf endorsed=wrote in this activity under ‘‘to reduce your stress or help control your diabetes’’.
cIf duration of diabetes was greater than 6 months.
5-HTP, 5-hydroxytryptophan.
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Table 2. Characteristics of Complementary and Alternative Medicine (CAM) Users=Nonusers

for Whom Quality of Life Data Were Available

Characteristics CAM User (n¼ 170) CAM Nonuser (n¼ 297) Mean difference 95% CI

Male 75 (44.1) 147 (49.5)
Age at reference datea 13.8 (�3.9) 12.5 (�4.1) �1.3 (�2.10, �0.60)
Race=ethnicity

Asian=Pacific Islander 3 (1.8) 4 (1.4)
Black 1 (0.6) 4 (1.4)
Hispanic 10 (5.9) 16 (5.4)
Multiple 7 (4.1) 9 (3.0)
Other or missing 2 (1.2) 1 (0.3)
White 147 (86.5) 263 (88.6)

Parental education
HS grad or less 13 (7.8) 36 (12.2)
Some college to Associate’s degree 45 (27.0) 113 (38.2)
Bachelor’s degree or more 109 (65.3) 147 (49.7)

Parental income
<$50,000 42 (27.3) 80 (28.4)
$50,000þ 112 (72.7) 202 (71.6)

Duration of diabetes (months)a 49.3 (�46.9) 34.7 (�37.0) �14.6 (�22.79, �6.32)
Diabetes type 1 or 1A 163 (95.9) 294 (99.0)
Comorbidities present 38 (22.4) 33 (11.1)

aNumbers are count (%) unless designated mean (�standard deviation). % may not equal 100% due to rounding or missing data.
CI, confidence interval.

Table 3. Mean Quality of Life Scores (�Standard Deviation) of Complementary

and Alternative Medicine (CAM) Users=Nonusers

Scalesa CAM user (n¼ 170) CAM nonuser (n¼ 297)
Model estimatedb difference

in means (95% CI)

PedsQL Core (Parent)
Emotional 68.5 (�18.0) 70.3 (�16.6) �1.17 (�4.59, 2.26)
Physical 85.6 (�15.2) 87.2 (�13.5) �0.91 (�3.58, 1.77)
School 73.0 (�19.0) 72.8 (�17.5) 1.02 (�2.61, 4.65)
Social 82.0 (�18.0) 84.9 (�15.6) �2.24 (�5.64, 1.15)
Psychosocial 74.6 (�15.6) 76.3 (�13.1) �0.81 (�3.67, 2.04)
Total 78.4 (�13.9) 80.1 (�11.8) �0.83 (�3.31, 1.65)

PedsQL Diabetes Module (parent)
Symptoms 65.7 (�14.7) 66.8 (�13.6) �1.21 (�3.90, 1.49)
Treatment Barriers 70.2 (�19.0) 71.5 (�17.1) �0.35 (�3.96, 3.27)
Treatment Adherence 77.4 (�15.6) 78.3 (�15.0) 0.51 (�2.35, 3.38)
Worry 73.0 (�20.6) 75.5 (�19.8) �1.86 (�5.77, 2.05)
Communication 73.1 (�24.5) 75.0 (�23.3) �0.32 (�4.92, 4.28)
Diabetes total 70.8 (�12.8) 72.1 (�11.9) �0.65 (�3.03, 1.73)

PedsQL Core (Child)
Emotional 77.1 (�17.6) 77.0 (�18.0) 0.30 (�3.15, 3.75)
Physical 85.2 (�13.2) 86.5 (�12.8) �1.71 (�4.29, 0.87)
School 76.1 (�17.6) 76.0 (�17.2) 0.20 (�3.19, 3.59)
Social 85.5 (�16.3) 84.4 (�18.5) �0.55 (�3.80, 2.70)
Psychosocial 79.5 (�14.0) 79.2 (�14.3) �0.10 (�2.80, 2.60)
Total 81.5 (�12.4) 81.7 (�12.5) �0.64 (�3.03, 1.74)

PedsQL Diabetes Module (child)
Symptoms 67.7 (�15.3) 67.3 (�15.6) �0.51 (�3.62, 2.61)
Treatment Barriers 79.7 (�16.7) 83.5 (�15.2) �3.48 (�6.65, �0.31)*
Treatment Adherence 84.5 (�13.3) 84.7 (�13.6) �0.56 (�3.20, 2.07)
Worry 78.4 (�21.1) 79.0 (�22.4) �0.67 (�4.86, 3.51)
Communication 80.7 (�22.1) 82.3 (�20.0) �2.39 (�6.66, 1.87)
Diabetes total 76.1 (�12.3) 76.8 (�12.1) �1.19 (�3.65, 1.27)

aScores are out of 100, with 100 being highest quality of life=fewest problems.
bAdjusting for age, parental education, duration of diabetes, type of diabetes, and comorbidities.
*p< 0.05.
PedsQL, Pediatric Quality of Life Inventory; CI, confidence interval.



QOL scores than CAM nonusers (Core Total mean difference
4.01, 95% CI [0.10–7.91]; Core Psychosocial mean difference
6.45, 95% CI [1.95–10.95]). In contrast, children participating
in stress reduction activities reported poorer diabetes-related
QOL (Diabetes Total mean difference �4.19, 95% CI [�8.35
to �0.04]).

Mean QOL scores among those using a particular CAM
therapy compared to those who did not use any CAM at
all as reported by parents were significantly lower in the
unadjusted analyses for those children using other supple-
ments or stress reduction activities (Table 5). In contrast,
there was no association between use of other supple-
ments or stress reduction activities and QOL as reported by
children.

After adjusting for age, parental education, duration of
diabetes, type of diabetes, and comorbidities in multivariate
linear regression, QOL as reported by parents was no longer
significantly associated with stress reduction therapy use,
although the sample size of this group was small (n¼ 38) and
the trend was still in the same direction (Table 4). Use of
other supplements remained significantly associated with
lower QOL scores in CAM users than CAM nonusers after
adjustment (difference in mean scores �5.92, 95% CI [�11.65,
�0.19]).

Discussion

These cross-sectional analyses represent the first assess-
ment of the association between QOL and CAM use in a
large sample of American children with diabetes. Among

over 400 youths with diabetes for whom CAM use and QOL
data were available, 36.4% of the children used some form
of CAM therapy, excluding multivitamin use alone or use
of spiritual or religious practices alone. Overall, CAM use
was not associated with significantly higher or lower QOL.
Children who were CAM nonusers reported fewer treatment
barriers, but parental reports did not match this finding. Use
of ‘‘other supplements’’ was associated with a lower QOL as
reported by the parents of these youths, but not by the
children themselves. Children using CAM diets had a better
QOL, and those using stress reduction activities had an as-
sociated poorer QOL.

Our observation of no association between CAM use in
aggregate and QOL but a trend toward an association with
stress management therapies and other supplement use may
suggest that associations between CAM use and QOL are
masked when CAM is examined as one whole construct in-
stead of in specific modalities. This is not surprising, given
that modalities included in CAM definitions vary greatly
and may be used for different reasons.

To date there is limited information available on the as-
sociation between QOL and CAM use, particularly in a pe-
diatric population. Generally, it appears that larger studies
report that a poorer QOL is associated with CAM use, and
smaller studies have found no clear association.4,7,24–30 While
not statistically significant, we observed a similar pattern
among youth with diabetes; CAM users reported lower
mean QOL than did CAM nonusers. However, it is difficult
to compare the findings of the current study with previously
conducted survey studies. CAM was defined differently

Table 4. Child Reported Quality of Life and Use of Specific

Complementary and Alternative Medicine (CAM) Therapies

Scales
No. CAM

users
CAM user

mean (�SD)
CAM nonuser
mean (�SD)a

Unadjusted difference
in means (95% CI)

Model estimatedb difference
in means (95% CI)

PedsQL Core Scales
Psychosocial 416 n¼ 257

Any 159 79.5 (�14.0) 79.2 (�14.3) 0.38 (�2.42, 3.18) �0.10 (�2.80, 2.60)
Diet 30 83.3 (�14.6) 4.11 (�1.58, 9.80) 6.45 (1.95, 10.95)*
Vitamins 75 80.5 (�13.2) 1.35 (�2.14, 4.83) �0.92 (�4.45, 2.62)
Herbs 46 79.4 (�14.0) 1.45 (�2.70, 5.60) 1.18 (�3.02, 5.38)
Supplements 46 77.3 (�15.7) �1.83 (�6.78, 3.13) �2.13 (�6.82, 2.56)
Stress reduction 44 77.9 (�13.8) �1.29 (�5.81, 3.24) �1.98 (�6.24, 2.28)

Total 416 n¼ 257
Any 159 81.5 (�12.4) 81.7 (�12.5) �0.18 (�2.65, 2.29) �0.64 (�3.03, 1.74)
Diet 30 83.5 (�12.5) 1.76 (�3.11, 6.64) 4.01 (0.10, 7.91)**
Vitamins 75 82.6 (�12.0) 0.85 (�2.29, 3.99) �1.20 (�4.39, 2.00)
Herbs 46 82.6 (�10.2) 0.84 (�2.53, 4.21) 0.35 (�3.11, 3.82)
Supplements 46 79.3 (�13.8) �2.42 (�6.78, 1.93) �2.90 (�7.13, 1.33)
Stress reduction 44 79.9 (�11.8) �1.83 (�5.71, 2.06) �2.47 (�6.00, 1.07)

PedsQL Diabetes Module Scales
Diabetes total 417 n¼ 258

Any 159 76.1 (�12.3) 76.8 (�12.1) �0.70 (�3.13, 1.73) �1.19 (�3.65, 1.27)
Diet 30 78.4 (�12.8) 1.62 (�3.37, 6.61) 2.31 (�2.29, 6.91)
Vitamins 75 76.3 (�14.5) �0.55 (�3.78, 2.67) �1.86 (�5.26, 1.54)
Herbs 46 75.7 (�12.3) �1.09 (�5.03, 2.85) �1.31 (�5.44, 2.81)
Supplements 46 73.2 (�13.4) �3.58 (�7.81, 0.65) �3.60 (�7.82, 0.63)
Stress reduction 44 72.9 (�12.8) �3.88 (�8.02, 0.27) �4.19 (�8.35, �0.04)**

aComparison group of CAM non-users defined by no use of any CAM therapies.
bAdjusting for age, parental education, duration of diabetes, type of diabetes, and comorbidities.
*p< 0.01, **p< 0.05.
PedsQL, Pediatric Quality of Life Inventory; SD, standard deviation; CI, confidence interval.
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across studies (i.e., with or without megavitamin therapy or
spiritual practices), different QOL assessment tools were used
(i.e., European Organization for Research on the Treatment
of Cancer, PedsQL, Child Health Questionnaire [CHQ]), and
patient populations vary by multiple characteristics and
health status. The QOL challenges experienced by children
living with diabetes may be different from those for children
with other chronic conditions. For instance, in our study
youth reported that adhering to diets that are likely viewed
as ‘‘restrictive’’ were actually associated with enhanced
general and psychosocial QOL. This could be because their
dietary actions had a direct positive effect on their diabetes
control and therefore improved their sense of self-efficacy.

Our study findings also suggest that parent and child
QOL reporting differ. Based on preliminary reviews of
parent-proxy reporting in pediatric QOL, the discrepancy in
viewpoints of the parent and child appears to be a real dif-
ference in perception,31,32 suggesting that both child and
parent-proxy QOL data be collected where possible. The
parents’ own beliefs concerning health and well-being may
influence both their decision to promote CAM use in their
children and their perception of their child’s QOL. CAM use
in primary care pediatric patients and in special-needs chil-
dren has been shown to be best predicted by use of CAM by
the parent or caregiver.33,34 This survey did not collect in-
formation on parental utilization of CAM or on parental
QOL, so these associations could not be explored. It is pos-
sible that parents may be more conservative in exposing their
ill children to CAM therapies than they might be in trying a
CAM therapy themselves. Research shows that CAM use is

less prevalent among adults with diabetes than the general
population, and even when it is used, it is seldom used di-
rectly for treating diabetes.1,35 In our analyses, we did not
limit CAM use to therapies specifically for the treatment of
diabetes. Given the limited data on this topic, we felt it was
important to assess all CAM use, along with contraindica-
tions, adverse events, and costs. Future analyses of these
data will report on these issues specifically.

There are limitations inherent in this study. First, the study
used a cross-sectional design, and thus temporal changes in
QOL associated with CAM use could not be assessed. Pos-
sible explanations for cross-sectional findings include selec-
tion factors (children with more or less serious illness are
more likely to be exposed to CAM therapies), information
bias (people who invest in a therapy may perceive positive
effects), or effects of CAM treatment (use of CAM therapies
actually has a positive or negative impact on a child’s health
status). Response bias is always a possibility with survey
methodology, and though our overall sample was large for
this type of study in this population, our survey response
rate is a limiting factor in the interpretation of results. Be-
cause parents were allowed to assist their children in com-
pleting the CAM survey, responses may not purely reflect
the children’s views. In subanalyses, small numbers of spe-
cific CAM therapy users likely reduced our statistical power
to assess associations and potential confounders adequately.
Finally, data concerning CAM use in the Puget Sound region
may not be generalizable to the nation at large because
the legal and insurance coverage for CAM providers in
Washington State is more favorable than in most other states

Table 5. Parent-as-Proxy Reported Quality of Life and Use of Specific

Complementary and Alternative Medicine (CAM) Therapies

Scales
No. CAM

users
CAM user

mean (�SD)
CAM nonuser
mean (�SD)a

Unadjusted difference
in means (95% CI)

Model estimatedb difference
in means (95% CI)

PedsQL Core Scales
Psychosocial 447 n¼ 289

Any 158 74.6 (�15.6) 76.3 (�13.1) �1.69 (�4.57, 1.19) �0.81 (�3.67, 2.04)
Diet 34 73.8 (�16.0) �2.45 (�8.23, 3.34) �2.23 (�7.73, 3.26)
Vitamins 69 75.3 (�15.8) �0.96 (�5.05, 3.13) 0.14 (�4.05, 4.33)
Herbs 47 73.3 (�15.7) �2.99 (�7.84, 1.86) �1.97 (�6.89, 2.94)
Supplements 44 68.7 (�17.2) �7.55 (�12.98, �2.13)* �5.92 (�11.65, �0.19)**
Stress reduction 38 70.0 (�16.7) �6.24 (�11.92, �0.56)** �4.14 (�10.15, 1.88)

Total 447 n¼ 289
Any 158 78.4 (�13.9) 80.1 (�11.8) �1.68 (�4.26, 0.89) �0.83 (�3.31, 1.65)
Diet 34 77.5 (�14.3) �2.67 (�7.84, 2.50) �2.45 (�7.26, 2.36)
Vitamins 69 79.3 (�14.0) �0.85 (�4.47, 2.78) �0.16 (�3.68, 3.35)
Herbs 47 77.0 (�14.6) �3.12 (�7.60, 1.35) �2.16 (�6.61, 2.29)
Supplements 44 72.5 (�16.0) �7.62 (�12.65, �2.60)* �6.26 (�11.29, �1.24)**
Stress reduction 38 74.2 (�13.2) �5.94 (�10.48, �1.40)** �4.15 (�8.95, 0.66)

PedsQL Diabetes Module Scales
Diabetes total 448 n¼ 290

Any 158 70.8 (�12.8) 72.1 (�11.9) �1.30 (�3.73, 1.12) �0.65 (�3.03, 1.73)
Diet 34 68.4 (�13.3) �3.67 (�8.51, 1.17) �3.98 (�8.63, 0.68)
Vitamins 69 72.1 (�12.8) �0.01 (�3.34, 3.36) 0.39 (�2.96, 3.74)
Herbs 47 70.4 (�14.5) �1.70 (�6.16, 2.75) �1.61 (�6.23, 3.02)
Supplements 44 67.5 (�14.8) �4.61 (�9.30, 0.07) �3.73 (�8.53, 1.07)
Stress reduction 38 67.4 (�13.5) �4.68 (�9.32, �0.05)** �3.43 (�8.17, 1.30)

aComparison group of CAM nonusers defined by no use of any CAM therapies.
bAdjusting for age, parental education, duration of diabetes, type of diabetes, and comorbidities.
*p< 0.01, **p< 0.05.
SD, standard deviation; CI, confidence interval; PedsQL, Pediatric Quality of Life Inventory.
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in the United States.36 This may lead to greater CAM utili-
zation than in other areas of the country.

In our study sample, 36.4% of the children for whom QOL
and CAM survey data were available used some form of CAM
therapy. To better understand the experiences of these patients,
their parents, and their medical care choices, factors that relate
to the use of CAM in youth with diabetes should be investi-
gated further. For future research, development of reliable,
validated, widely available CAM use assessment tools for
adults and children would facilitate comparison between CAM
studies, as would standardizing CAM definitions. To expand
on the findings of this study, longitudinal research with a larger
sample size is needed to determine whether altered QOL
results in a choice to seek certain CAM therapies, whether use
of CAM therapies is associated with a subsequent reduction
or improvement in QOL, whether these results are confounded
by factors potentially related to both QOL in pediatric diabetes
and CAM use, and whether different types of CAM therapies
have different effects on children with diabetes.
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