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Abstract

from patients with less interest.

was also greater in ND interested patients.

Background: Very little research has explored the factors that influence interest in complementary and alternative
medicine (CAM) treatments. We surveyed persons with sub-optimally controlled type 2 diabetes to evaluate
potential relationships between interest in complementary and alternative medicine (CAM) treatments, current self-
care practices, motivation to improve self-care practices and satisfaction with current health care for diabetes.

Methods: 321 patients from a large integrated healthcare system with type 2 diabetes, who were not using insulin
and had hemoglobin Alc values between 7.5-9.5%, were telephoned between 2009-2010 and asked about their
self-care behaviors, motivation to change, satisfaction with current health care and interest in trying naturopathic
(ND) care for their diabetes. Responses from patients most interested in trying ND care were compared with those

Results: 219 (68.5%) patients completed the survey. Nearly half (48%) stated they would be very likely to try ND
care for their diabetes if covered by their insurance. Interest in trying ND care was not related to patient

demographics, health history, clinical status, or self-care behaviors. Patients with greater interest in trying ND care
rated their current healthcare as less effective for controlling their blood sugar (mean response 59 +/- 1.9 vs. 6.6
+/- 1.5, p = 0.003), and were more determined to succeed in self-care (p = 0.007). Current CAM use for diabetes

Conclusions: Patients with sub-optimally controlled type 2 diabetes expressed a high level of interest in trying ND
care. Those patients with the greatest interest were less satisfied with their diabetes care, more motivated to
engage in self-care, and more likely to use other CAM therapies for their diabetes.

Background

Risk factor control is generally poor for people in the
United States with type 2 diabetes. Estimates from large
national surveys, US medical centers and primary care
practices all suggest less than half of patients meet
recommended targets for the individual cardiometabolic
risk factors hemoglobin Alc (HbAlc), blood pressure
and lipids, and at most 10% have all three risk factors
within recommended target ranges [1-3]. Because risk
factor control is directly associated with clinical out-
comes and health care costs, strategies to improve risk
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factor control in patients with diabetes are essential for
improving patient health and curbing rising diabetes-
related healthcare costs [4,5]. Furthermore, the growing
evidence for an association between patient satisfaction
with treatment and the treatment experience and
improved clinical outcomes [6] suggests that more
patient-centered treatment approaches may contribute
to risk factor reduction.

Interest in complementary and alternative medical
(CAM) treatments has increased over time, and CAM
therapies are used by significant numbers of patients
with type 2 diabetes. Excluding solitary prayer, estimates
of CAM use by patients with diabetes range from 39-
72% [7-9]. CAM use has been associated with both
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increased likelihood of receiving preventive care services
and increased utilization of primary care, suggesting dia-
betes patients who use CAM may be especially moti-
vated and engaged in their own health care [10].
However, we could identify only four studies performed
in the United States that examined the use of CAM spe-
cifically for diabetes, two of which also examined asso-
ciations between the use of CAM and self-care. A
national survey by Yeh et al. found that 20% of people
with diabetes (n = 95) use CAM, mostly commercial
diets and herbal natural products [9]. In an analysis of
data from the 2002 National Health Interview Survey
(NHIS), Bell and colleagues reported over 72% of people
with diabetes use CAM therapies, a higher estimate for
CAM use than in people without diabetes (i.e., 61%),
though most CAM use for their diabetes consisted of
diet-based therapies [7]. A small mixed-methods study
of 80 people with diabetes from diverse ethnic back-
grounds was conducted in three health clinics and a
senior center and reported CAM use varied between 15-
50% [11]. Finally, a survey of 679 rural North Caroli-
nians with diabetes found that less than 13% used CAM
for their diabetes but that healthful eating plans were
followed more frequently by CAM users, suggesting
again that CAM use and other self-care behaviors may
be coupled [12].

Little is known about the effectiveness of multi-modal-
ity “whole-system” CAM approaches to treat diabetes.
One small, randomized clinical trial of multi-modality,
whole-system Ayurvedic care for type 2 diabetes sug-
gested Ayurvedic approaches reduce clinical risk factors,
including fasting glucose and hemoglobin Alc [13]. Nat-
uropathic (ND) medicine is defined as CAM by the
National Institutes of Health. ND clinical care is of par-
ticular interest because it closely mimics primary care in
scope of practice with a routine emphasis on intensive
lifestyle counseling. Research examining the value of ND
care for diabetes is limited to a retrospective analysis of
data from patients seeking care from an ND academic
clinic. That study found that intensive lifestyle change
counseling occurred routinely and improvements in key
risk factors, including HbAlc, triglycerides and blood
pressure, were achieved concurrently [14]. Because
effective methods of delivering lifestyle change counsel-
ing in clinical practice are limited, improved access to
ND care could provide a useful option for patients with,
or at risk for, type 2 diabetes.

In order to determine which types of CAM are being
used by patients for their diabetes and to determine
patients’ interest in seeing licensed ND providers (in
preparation for a clinical trial) we conducted a tele-
phone survey in members of a large integrated care
delivery system (Group Health Cooperative, Seattle,
WA). We also examined whether or not the patients
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most enthusiastic about trying ND care differed from
those with less enthusiasm in their current self-care
behaviors, perceptions of blood sugar control, motiva-
tion to change their self-care, and/or satisfaction with
their current health care.

Methods

Study Design

Our goal was to administer a telephone-based survey to
200 patients with moderately to poorly controlled type 2
diabetes who receive care from Group Health Coopera-
tive (GHC), a large non-profit, integrated health care
system in Washington State. We used electronic medical
records to identify potentially eligible patients. All ele-
ments of the study were reviewed and approved by the
GHC Institutional Review Board.

Sample

Eligible participants were GHC members aged 21-65
years diagnosed with type 2 diabetes. Because our survey
was performed in preparation for a clinical trial, and we
were interested in surveying patients with the greatest
potential for improvements in clinical risk factors, we
only surveyed patients who had a HbAlc value between
7.5-9.5% within the past year in their electronic medical
record who also had at least one additional cardiometa-
bolic risk factor (i.e., elevated lipids, blood pressure or
obesity). Similarly, we applied the same exclusion cri-
teria in our survey that we planned to apply in our clini-
cal trial. We therefore excluded patients using insulin,
those who had a myocardial infarction or stroke within
the past six months, and those with a recent history of
bariatric surgery or diagnosis of severe psychiatric ill-
ness. To avoid interference with other studies, we
sampled patients receiving care from clinics outside of
the immediate Seattle area. We mailed invitation letters
to 350 randomly selected patients meeting our inclu-
sion/exclusion criteria. The letters included a $2 bill and
a response card allowing patients to refuse the survey.

Study Questionnaire
Between 2009-2010, a research specialist telephoned
non-refusing patients, explained the study and con-
firmed eligibility. Once eligibility was confirmed,
patients were queried about their demographics (e.g.,
age, gender, education, ethnicity and income), personal
health behaviors, i.e., smoking status; medical history
including: year of diabetes diagnosis, history of cardio-
vascular disease (i.e., heart failure, heart attack and/or
stroke); and the presence or absence of micro-vascular
complications (i.e., neuropathy, retinopathy, cataracts,
and/or nephropathy).

Patients were then asked to rate their health care
overall and their health care specifically for their
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diabetes on 0-10 Likert scales with 0 = “Worst care pos-
sible” and 10 = “Best care possible”. They were also
asked to rate their knowledge of ND care (1-5 Likert
scale ranging from 1 = “No knowledge” to 5 = “A lot of
knowledge”), whether they had ever visited a ND provi-
der for their diabetes, and about their interest in pursu-
ing ND care if covered by their health care plan (1-5
Likert scale ranging from 1 = “Very unlikely” to 5 =
“Very likely”).

To assess current self-care behavior for diabetes, we
used the Summary of Diabetes Self-Care Activities
(SDSCA) instrument [15], which captures the number
of days in the past week patients engaged in a variety of
important self-care activities (e.g., regular physical activ-
ity, eating fruits and vegetables, and taking medications
as recommended). In order to assess patients’ percep-
tions of the importance of blood glucose control we
piloted the Perceptions about Blood Sugar Control
(PBSC) instrument. The PBSC is a four question instru-
ment based on the Self-Efficacy Scale [16,17] that uses a
9-point Likert scale ranging from 0 ("Not at all”) to 8
("Extremely”) to assess perceptions regarding four
domains of glucose control: importance, confidence in
self-control of glucose, helpfulness of health care for
glucose control, and current status of glucose control.
We measured motivation for changing self-care with the
Readiness Index (RI) [18], a nine-question instrument
that uses a Likert scale ranging from 1 ("Strongly dis-
agree”) to 6 ("Strongly agree”) to assess three primary
domains: evaluation of lifestyle, creating strategies for
change and goal commitment. Finally, we adapted ques-
tions from the 2007 NHIS [19] to ask patients about
their use of specific CAM therapies for their diabetes
over the past twelve months. Therapies included: vita-
min and mineral supplements, body-based therapies
such as massage and chiropractic, specific dietary
approaches including vegetarian diets, and mind-body
therapies like Tai Chi and deep breathing exercises.

Statistical Analysis

Data were recorded in a master database and analyzed
using SAS statistical software version 9.2 (SAS Institute,
Cary, NC). Our data analysis plan was developed before
the analyses were conducted. Because our primary study
questions related to possible differences in self-care, per-
ceptions and readiness to change in ND interested
patients vs. patients with less interest we defined “ND
Interested” as those patients who said they were “Very
likely” to try ND care if covered by their health plan; all
other patients were defined as “Less ND Interested”.
Descriptive statistics were calculated for all patient
demographics and health history variables for the entire
cohort and then responses were compared using chi?
tests for proportions and t-tests for means to see if
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there were differences by level of interest in ND care.
Our primary analysis compared mean responses to the
SDSCA, PBSC and the RI. Finally, the proportions of
ND Interested and Less ND Interested patients with his-
tory of CAM use were compared for each category of
CAM using chi® tests.

Results

Of the 350 patients who were sent invitation letters, 56
(16%) refused participation, 45 (13%) could not be con-
tacted, and 29 (9%) either volunteered previously unrec-
orded medical history requiring their exclusion
(including cancer, type 1 diabetes or bariatric surgery)
or were no longer current GHC enrollees, leaving 321
eligible patients for inclusion in the sample. Of this
remaining sample, 219 patients were successfully inter-
viewed (68.5% of the 321 eligible patients).

Reflecting the demographic characteristics of western
Washington, survey respondents had relatively high
levels of education and income (Table 1). The mean
age of the participants was 55 years and the mean
duration of diabetes was 8 years. About two-thirds of
respondents were white/non-Hispanic. Average hemo-
globin Alc (HbAlc) was 8.1 +/- 0.8%. Over 70% of
survey participants had concurrent obesity, hyperten-
sion and/or hyperlipidemia, contributing additional
cardiovascular disease risk. History of significant cardi-
ovascular disease or micro-vascular complications was
rare, although 22% of respondents reported eye/vision-
related complications.

Almost half of the patients (48%) said they were “Very
likely” to try ND care for their diabetes if covered by
their health plan (Table 1). There were no significant
differences in demographic or clinical characteristics
between subgroups defined by ND interest. Overall, 90%
of patients reported very limited knowledge about ND
care. However, patients most interested in trying ND
care for their diabetes were more likely to have seen a
ND for their diabetes in the past (P = 0.01), and to have
higher levels of knowledge about ND care (P = 0.03).
Although the level of patients’ interest in trying ND
care was not associated with ratings of their healthcare
overall (P = 0.26), ND-interested patients rated their
diabetes-specific healthcare significantly lower than
those with less interest (P = 0.005).

According to their SDSCA responses, participants
reported relatively high levels of adherence to taking
their medications and following healthful eating plans
(Figure 1). Adherence was substantially lower for testing
blood sugar as recommended and for participation in
regular exercise. Self-care behaviors did not differ signif-
icantly by ND interest subgroups (P > 0.05 for each
comparison), suggesting ND-interested patients are not
currently engaged in more intensive self-care than less
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Table 1 Demographics and Clinical Status: Overall and Compared by ND Interest Subgroups
Demographics and Clinical Status Total Sample (n = 219) ND Interested Less ND Interested P value
n = 106 (48%) n =114 (52%)
Gender- (Male, N,%) 3 (56%) 9 (56%) 64 (57%) 0.88
Age (Years, Mean, SD) 545 (7.9) 545 (7.3) 545 (8.4) 0.96
Highest Education (N, %) 42 (19%) 1 (20%) 1 (19%) 0.10
High school, GED or less 103 (47%) 7 (54%) 46 (47%)
Some college, incl. technical College graduate 73 (33%) 7 (26%) 6 (33%)
Ethnicity (N, %)
White/Non-Hispanic 149 (68%) 71 (67%) 78 (69%) 0.75
Annual Family Income (N, %)
< $60,000 73 (33%) 34 (34%) 39 (38%) 063
$60,000-80,000 60 (27%) 32 (32%) 28 (27%)
> $80,000 68 (31%) 33 (33%) 35 (34%)
Smoking History- Yes (N, %) 29 (14%) 1 (10%) 15 (13%) 0.51
Years of Diabetes (Mean, SD) 8.1(6.0) 7.7(5.2) 8.5(6.7) 0.30
Glycemic Status
Mean Hemoglobin Alc 8.06 (0.79) 7.97 (0.69) 8.14 (0.87) 0.11
Medical History (N, %)
Obesity 156 (71%) 72 (68%) 84 (74%) 050
Hyperlipidemia 96 (43.8%) 49 (46.2%) 47 (41.6%) 049
Hypertension 134 (61.2%) 61 (57.6%) 73 (64.6%) 0.29
Retinopathy/Cataracts 49 (22.5%) 24 (23%) 25 (22%) 0.93
Nephropathy/Renal Disease 28 (13%) 13 (12%) 15 (13%) 0.85
Neuropathy 28(13.%) 13(13%) 15(13%) 0.85
(@Y%) 19 (9%) 1 (10%) 8 (7%) 039
Healthcare Rating
Overall (Mean, SD) 801.7) 7 8) (1.7) 0.26
For Diabetes (Mean, SD) 76 (1.9) 0) (1.9) 0.005
Experience & Knowledge of ND Care
Seen ND Previously (N, %) 21 (10%) 14 (13%) 7 (6%) 0.08
Seen ND for Diabetes (N, %) 9 (4%) 9 (8%) 0 (0%) 0.01
Previous Knowledge of ND Care (N, %) 21 (10%) 5 (14%) 6 (5%) 0.03

Table 1 details the baseline demographics and clinical characteristics of the entire survey sample and compared by ND Interest subgroups. The reported P-values

are for differences in proportions compared between subgroups by chi? test.

interested patients, and therefore have similar room for
improvement in their self-care activities.

Most patients (71%) reported that controlling blood
sugar was “Extremely” important, and perceived room
for improvement in controlling their blood sugar and in
improving their confidence in their ability to do so (Fig-
ure 2). Patients’ perceptions of the helpfulness of their
healthcare in controlling their blood sugar differed sig-
nificantly by ND interest subgroups, with ND Interested
patients perceiving their current health care as less help-
ful (mean response = 5.9 +/- 1.9 vs. 6.6 +/- 1.5, P =
0.003). All other responses regarding patients’ percep-
tions of blood sugar control were similar between ND
interest subgroups.

Respondents generally reported high motivation to
change self-care. 59% reported they “Strongly agreed”
that they think about the consequences of not changing

their self-care and 52% “Strongly agreed” they need to
change current self-care behavior. However, only 32%
reported that they “Strongly agree” to active planning
for changes in their self-care behaviors. Although
respondents were generally highly motivated to change
self-care (Table 2), responses by ND-interested patients
were significantly higher in several key motivational
areas including: having a plan for changing self-care (P
= 0.01), determination to succeed in making self-care
changes (P = 0.007), and commitment to making lasting
changes in self-care (P = 0.02).

The CAM therapies most commonly used for diabetes
were natural products, mind-body therapies, and diet-
based therapies, which were used by 43%, 23% and 17%
of the total survey sample respectively (Table 3).
Respondents in the ND Interested subgroup were signif-
icantly more likely to use Natural Products (56% vs.
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...take your recommended diabetes medications?

...test blood sugar as recommended...?

..test blood sugar?

...participate in specific exercise?

...follow a healthful eating plan (days/week in past month)?

...follow a healthful eating plan?
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Mean Days Engaged in Each Self-Care Behavior

Figure 1 Summary of diabetes self-care activities: overall and compared by ND interest subgroups. Figure 1 demonstrates the mean
number of days per week survey respondents engaged in specific self-care behaviors. The reported P values are for comparisons of the mean
differences between ND Interest subgroups by two-sided t-test. All P-values are > 0.05 unless otherwise noted.

w

4 5 6 7 8

30%, P = 0.0001) and Mind-Body Therapies (32% vs.
14%, P = 0.002).

Discussion

Our results suggest that use of and interest in comple-
mentary and alternative medicine (CAM) is high among
patients with type 2 diabetes. Current and previous
CAM use and knowledge of ND care were associated
with greater interest in ND services for diabetes. Our
findings also suggest that patients’ interest in CAM may
partly reflect dissatisfaction with their current diabetes
care, and not solely an increased inclination to partici-
pate in self-care behaviors. In fact, respondents with
greater interest in ND services reported similar levels of
all self-care behaviors.

These findings differ from those of the ELDER study
which found significant associations between use of
CAM for diabetes and increased self-care behaviors,
including more days following a healthful eating plan,
monitoring glucose, engaging in foot care and adhering
to medication [12]. These divergent findings may be
explained by differences in the patient populations

surveyed and the analyses performed. Our study focused
on patients who were not in optimal glycemic control
while the ELDER study included patients with a broad
range of risk factor control. As a result, the baseline
HbAlc was higher in our sample than the ELDER sam-
ple (mean HbAlc: 8.1% vs. 6.8%, respectively). The nar-
rower distribution of glycemic control in our cohort
may be associated with a correspondingly narrower
range of self-care behavior, thus making it more difficult
to identify distinct subgroups. Because self-management
for diabetes tends to be positively associated with
patient education and health literacy [20-22], the
ELDER study’s greater variation in educational status
may have led to lower mean estimates of self-care and a
greater division between CAM users and non-users.
Finally, our statistical comparisons were performed
based on the mean number of days engaged in each
behavior, whereas Bell et al. compared the proportion
above specified thresholds in frequency of each
behavior.

Patients in our study using more CAM practices and
expressing more interest in ND care, reported higher
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How well controlled is blood sugar currently?

How helpful is your health care in helping you control?

il

* P=0.003

M Total Sample (n=219)

Area of Inquiry

OND Interested (n=106)
How confident are you in your ability to control your blood # Less ND Interested (n=113)
sugar?

prm—

How important is controlling your blood sugar?

0 1 2 3 4 5 6

Mean Reponse (0="Not at all", 4="Somewhat", 8="Extremely")

Figure 2 Perceptions about blood sugar control: overall and compared by ND interest subgroups. Figure 2 demonstrates the mean
response to each question in the Perceptions about Blood Sugar Control instrument based on a 1-8 Likert scale with 0 = “Not at all", 4 =
“Somewhat’, 8 = “Extremely”. All P-values are > 0.05 unless otherwise noted. The reported P-value is for the comparison of the difference in
means between ND Interest subgroups by unpaired, two-sided t-test.

motivation toward self-care. However, patients with interested patients also consistently scored their health
greater interest in ND care rated care for their diabetes  care as less helpful for controlling their blood glucose,
lower than patients in the less interested subgroup, whereas all other measures of the importance of blood
despite similar ratings of their health care overall. ND  glucose control were equivalent for the two groups.

Table 2 Readiness Index: Overall and Compared by ND Interest Subgroups

Area of Readiness Index Total Sample ND Interested Less ND Interested P value
(n =219) (n = 106) (n=114)
Mean (SD) Mean (SD) Mean (SD)
1. Think about consequences of not changing SC: 528 (1.05) 541 (0.91) 5.16 (1.15) 0.08
2. Feel current SC could be improved 436 (144) 449 (1.31) 423 (1.54) 018
3. Need to change SC: 5.02 (1.21) 5.02 (1.23) 503 (1.2 0.96
4. Have plan to change SC: 459 (1.24) 481 (1.16) 438 (1.28) 0.01
5. Think about fitting SC into life: 4.92 (1.06) 5.01 (1.06) 4.83 (1.06) 022
6. Have plan to overcome SC barriers: 1 (1.30) 414 (1.32) 409 (1.29) 0.77
7. Willing to make sacrifices for SC: 4.89 (1.00) 1 (0.98) 477 (1.01) 0.08
8. Determined to succeed in SC: 4.96 (1.00) 5.15 (0.90) 4.79 (1.06) 0.007
9. Committed to making lasting changes in SC: 4.89 (1.00) 5.60 (0.94) 473 (1.03) 0.02

Table 2 details mean responses to the Readiness Index instrument by the entire survey sample and compared by ND Interest subgroups. Mean responses are
based on a 1-6 Likert scale with 1 = “Strongly disagree”, 4 = “Agree”, 6 = “Strongly agree”. The reported P-values are for differences in means between ND
Interest subgroups compared by two-sided t-test. SC = self-care.
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Table 3 CAM Therapies Used Specifically for Diabetes: Overall and Compared by ND Interest
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General Category of CAM Therapy Total Sample (n = 219) ND Interested (n = 106) Less ND Interested (n = 114) P value
(N, %)
Natural Products 93 (43%) 9 (56%) 4 (30%) 0.0001
Mind-Body Therapies 50 (23%) 4 (32%) 6 (14'%) 0.002
Manipulative/Body-based Therapies 20 (9%) 7 (7%) 3 (12%) 021
Whole Medical Systems 12 (6%) 9 (8%) 3 (3%) 0.06
Diet-based Therapies 37 (17%) 3 (22%) 4 (12%) 0.07
Individual CAM Therapy Total Sample (n = 219) ND Interested (n = 106) Less ND Interested (n = 114) P value
(N, %)
Vitamin/mineral supplements 73 (34%) 9 (46%) 24 (22%) 0.0001
Herbal/nutritional supplements 51 (24%) 9 (38%) 12 (11%) 0.0001
Meditation 32 (15%) 2 (21%) 10 (9%) 0.01
Deep breathing exercises 34 (16%) 3 (22%) 11 (10%) 0.05
Massage therapy 14 (6%) 5 (5%) 9 (8%) 033
Vegetarian diet 14 (6%) 9 (8%) 5 (2%) 022
Yoga 12 (5%) 7 (7%) 5 (2%) 048
Low glycemic index diet 12 (5%) 7 (7%) 5 (2%) 048
High-dose vitamin/mega-vitamins therapy 12 (5%) 9 (8%) 3 (3%) 0.06
Chiropractic or Osteopathic Manipulation 9 (4%) 5 (5%) 4 (4%) 0.66
Progressive Muscle Relaxation 9 (4%) 6 (6%) 3 (3%) 0.26
South Beach diet 9 (4%) 5 (5%) 4 (4%) 0.66
Atkins diet 7 (3%) 4 (4%) 3 (3%) 0.64
Folk medicine 5 (2%) 3 (3%) 2 (2%) 0.60

Table 3 reports the frequency of CAM use by the entire survey sample and compared by ND Interest subgroups. The reported P-values are for differences in

proportions compared between subgroups by chi? test.

Collectively, these findings suggest attitudes surrounding
diabetes-specific health care services combined with
increased motivation, rather than increased personal
engagement in self-care, may mediate interest in CAM
and ND care.

The findings from this survey have important clinical
implications for conventional and CAM clinical care set-
tings. In general, our sample had a high frequency of
elevated cardiometabolic risk factors, and therefore risk
reductions and subsequent improvements in clinical
outcomes are possible if these patients were to be
matched with effective services, perhaps including the
one-on-one dietary and physical activity counseling
recommended per preventive service guidelines [23]. For
CAM clinical care settings, our findings that CAM inter-
est is high amongst this patient population and that
CAM-interested patients are motivated to make lasting
changes in their self-care, suggests an important respon-
sibility of CAM providers to assist these patients in
reaching their self-care goals. For conventional care set-
tings, our findings suggest CAM interest by patients
may be due, at least in part, to dissatisfaction with their
current diabetes care. Because these patients are also
motivated to change, it is important to either engage
them in their current care or direct them to services

where they can channel their motivation. Finally, we
found 43% of patients used natural products for their
diabetes care, an estimate that exceeds those published
elsewhere. Given the potential for medication/natural
product interactions [24], this high prevalence of con-
current use should encourage dialogue between patients,
physicians, pharmacists, and CAM providers to ensure
patient safety.

The major limitation of this survey is its restriction to
members of a single health plan in Washington State.
Because our sample was nearly 70% white and nearly
80% had at least some college education, our results
may not apply to geographic regions with more diverse
populations. In particular, because CAM use has been
associated with higher levels of education in other
observational studies [25], CAM use in our highly edu-
cated population may be greater than that in other
populations.

A high priority for diabetes research is how best to
design, implement and evaluate innovative programs in
primary care that motivate patients to adopt self-care
behaviors [26]. Because ND practice emphasizes inten-
sive lifestyle counseling [14], this model of care has the
potential to improve self-care behaviors of persons with
diabetes and reduce the risks of undesirable outcomes.
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The actual effect of ND care on clinical outcomes
should be the focus of future trials. In the meantime,
recognition that CAM interest may represent both
increased patient motivation and dissatisfaction with
current care may help all providers align patients with
the necessary resources to facilitate improvements in
their self-care.

Conclusions

We found that patients interested in naturopathic (ND)
care did not report higher levels of self-care behavior,
which contrasts the common belief that users of CAM
therapies are inherently more engaged in their self-care.
We did find, however, that ND Interested patients were
more highly motivated to change their behaviors than
those with less interest. Another novel finding of this
study has been that ND interested patients rated their
diabetes care less favorably and considered healthcare
less helpful for glucose control, feelings which may con-
tribute to their greater interest in trying alternative
approaches to their diabetes care. Our results document,
possibly for the first time, a significant use of CAM
therapies, especially natural products, specifically for
diabetes.

The totality of these findings suggest there is a sub-
group of patients with type 2 diabetes who are not satis-
fied with their current diabetes care, but are highly
motivated to improve their self-care behaviors by trying
new approaches, such as CAM therapies and ND care.
These circumstances suggest that the time is right to
conduct scientifically rigorous studies evaluating the
effectiveness and cost-effectiveness of ND care and per-
haps other CAM therapies for this common, debilitating
and costly health problem.

Acknowledgements

We would like to acknowledge the National Center for Complementary and
Alternative Medicine and the National Center for Research Resources who
supported this research with grants R21AT4536-01 and 1KL2RR025015-01.
We would also like to thank the following Group Health Cooperative
employees for their contributions to the successful completion of this study:
Melissa Parsons, Erika Holden, Rene Hawkes, Dr. David McCulloch, Dr. Rob
Reid and Dr. William Huff.

Author details
'Bastyr University Research Institute (BURI), Kenmore, WA, USA. “Group
Health Research Institute (GHRI), Seattle, WA, USA.

Authors’ contributions

Authors contributed to this manuscript in the following ways: RB and DC
wrote the manuscript; LG and JL evaluated the data and wrote the statistical
analysis section; and KS, SC, and CC edited and reviewed the manuscript. All
authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 24 August 2011 Accepted: 1 December 2011
Published: 1 December 2011

Page 8 of 9

References

1. Saydah SH, Fradkin J, Cowie CC: Poor control of risk factors for vascular
disease among adults with previously diagnosed diabetes. Jama 2004,
291:335-342.

2. Grant RW, Buse JB, Meigs JB: Quality of diabetes care in U.S. academic
medical centers: low rates of medical regimen change. Diabetes Care
2005, 28:337-442.

3. Spann SJ, Nutting PA, Galliher JM, Peterson KA, Pavlik VN, Dickinson LM,
Volk RJ: Management of type 2 diabetes in the primary care setting: a
practice-based research network study. Ann Fam Med 2006, 4:23-31.

4. Oglesby AK, Secnik K, Barron J, Al-Zakwani |, Lage MJ: The association
between diabetes related medical costs and glycemic control: a
retrospective analysis. Cost £ff Resour Alloc 2006, 4:1.

5. Shetty S, Secnik K, Oglesby AK: Relationship of glycemic control to total
diabetes-related costs for managed care health plan members with type
2 diabetes. J Manag Care Pharm 2005, 11:559-564.

6. Cobden DS, Niessen LW, Barr CE, Rutten FF, Redekop WK: Relationships
among self-management, patient perceptions of care, and health
economic outcomes for decision-making and clinical practice in type 2
diabetes. Value Health 13:138-147.

7. Bell RA, Suerken CK, Grzywacz JG, Lang W, Quandt SA, Arcury TA:
Complementary and alternative medicine use among adults with
diabetes in the United States. Altern Ther Health Med 2006, 12:16-22.

8. Egede LE, Ye X, Zheng D, Silverstein MD: The prevalence and pattern of
complementary and alternative medicine use in individuals with
diabetes. Diabetes Care 2002, 25:324-329.

9. Yeh GY, Eisenberg DM, Davis RB, Phillips RS: Use of complementary and
alternative medicine among persons with diabetes mellitus: results of a
national survey. Am J Public Health 2002, 92:1648-1652.

10.  Garrow D, Egede LE: Association between complementary and
alternative medicine use, preventive care practices, and use of
conventional medical services among adults with diabetes. Diabetes Care
2006, 29:15-19.

11. Schoenberg NE, Stoller EP, Kart CS, Perzynski A, Chapleski EE:
Complementary and alternative medicine use among a multiethnic
sample of older adults with diabetes. J Altern Complement Med 2004,
10:1061-1066.

12. Bell RA, Stafford JM, Arcury TA, Snively BM, Smith SL, Grzywacz JG,

Quandt SA: Complementary and Alternative Medicine Use and Diabetes
Self-Management Among Rural Older Adults. Complement Health Pract
Rev 2006, 11:95-106.

13. Elder C, Aickin M, Bauer V, Cairns J, Vuckovic N: Randomized trial of a
whole-system ayurvedic protocol for type 2 diabetes. Altern Ther Health
Med 2006, 12:24-30.

14. Bradley R, Kozura E, Buckle H, Kaltunas J, Tais S, Standish LJ: Description of
clinical risk factor changes during naturopathic care for type 2 diabetes.
J Altern Complement Med 2009, 15:633-638.

15. Toobert DJ, Hampson SE, Glasgow RE: The summary of diabetes self-care
activities measure: results from 7 studies and a revised scale. Diabetes
Care 2000, 23:943-950.

16.  AbuSabha R, Achterberg C: Review of self-efficacy and locus of control
for nutrition- and health-related behavior. J Am Diet Assoc 1997,
97:1122-1132.

17. Sherer MMJ, Mercandante B, Prentice-Dunn S, Jacobs B, Rogers RW: The
Self-Efficacy Scale: construction and validation. Psychol Rep 1982,
51:663-671.

18.  Fleaury J: The Index of Readiness: development and psychometric
analysis. J Nurs Meas 1994, 2:143-154.

19. Barnes PM, Bloom B, Nahin RL: Complementary and Alternative Medicine
Use Among Adults and Children: United States, 2007. Nat/ Health Stat
Report 2008, 1-24.

20. Sarkar U, Karter AJ, Liu JY, Adler NE, Nguyen R, Lopez A, Schillinger D:
The literacy divide: health literacy and the use of an internet-based
patient portal in an integrated health system-results from the diabetes
study of northern California (DISTANCE). J Health Commun 15(Suppl
2):183-196.

21, Wallace AS, Carlson JR, Malone RM, Joyner J, Dewalt DA: The influence of
literacy on patient-reported experiences of diabetes self-management
support. Nurs Res 59:356-363.

22. Xu'Y, Pan W, Liu H: Self-management practices of Chinese Americans
with type 2 diabetes. Nurs Health Sci 12:228-234.


http://www.ncbi.nlm.nih.gov/pubmed/14734596?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14734596?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15677789?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15677789?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16449393?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16449393?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16412255?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16412255?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16412255?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16137213?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16137213?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16137213?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17017751?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17017751?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11815504?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11815504?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11815504?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12356615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12356615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12356615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373889?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373889?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373889?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15674002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15674002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19756166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19756166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17017752?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17017752?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19500011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19500011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10895844?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10895844?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9336559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9336559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7780769?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7780769?dopt=Abstract

Bradley et al. BMC Complementary and Alternative Medicine 2011, 11:121
http://www.biomedcentral.com/1472-6882/11/121

23.

24.

25.

26.

AHRQ: The Guide to Clinical Preventive Services: Recommendations of
the U.S. Preventive Services Task Force. 2006, 125.

McCabe BJ: Prevention of food-drug interactions with special emphasis
on older adults. Curr Opin Clin Nutr Metab Care 2004, 7:21-26.

Neiberg RH, Aickin M, Grzywacz JG, Lang W, Quandt SA, Bell RA, Arcury TA:
Occurrence and Co-Occurrence of Types of Complementary and
Alternative Medicine Use by Age, Gender, Ethnicity, and Education
Among Adults in the United States: The 2002 National Health Interview
Survey (NHIS). J Altern Complement Med 17:363-370.

Funnell MM, Anderson RM: Changing office practice and health care
systems to facilitate diabetes self-management. Curr Diab Rep 2003,
3:127-133.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6882/11/121/prepub

doi:10.1186/1472-6882-11-121

Cite this article as: Bradley et al: Survey of CAM interest, self-care, and
satisfaction with health care for type 2 diabetes at group health
cooperative. BMC Complementary and Alternative Medicine 2011 11:121.

Page 9 of 9

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/15090899?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15090899?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12728638?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12728638?dopt=Abstract
http://www.biomedcentral.com/1472-6882/11/121/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study Design
	Sample
	Study Questionnaire
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

