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Abstract

Background: Survey findings report that 48% of people with type 2 diabetes use complementary and alternative
medicine (CAM) practice. Publications suggest a high incidence of health promotion counseling in naturopathic
practice, yet clinical data on risk factor changes are not available in the literature.
Objectives: The primary aim of this study was to describe clinical risk factor changes during the utilization of
naturopathic CAM services in patients with type 2 diabetes.
Design: A retrospective, observational study design was used to describe naturopathic care.
Setting: Abstracted medical charts were from patients of the Bastyr Center for Natural Health in Seattle, WA.
Participants: The patients in this study had type 2 diabetes and received naturopathic care between 2001 and
2006.
Outcomes: Abstracted data included patient demographics, duration of care, number of visits, laboratory values
for hemoglobin A1c (HbA1c), low density lipoprotein (LDL) and high density lipoprotein (HDL) cholesterol,
triglycerides (TAG); and systolic=diastolic blood pressure (SPB, DBP).
Results: Thirty-seven (37) patient records met inclusion criteria and were abstracted in detail. Mean and median
duration of care were 27 and 20 months, respectively. The mean number of visits was 11. Significant mean changes
in clinical laboratory risk factors over the duration of care were: �0.65% for HbA1c ( p¼ 0.046), �45 mg=dL for
TAG ( p¼ 0.037),�7 mm Hg in SBP ( p¼ 0.02), and�5 mm Hg in DBP ( p¼ 0.003). Mean changes for cholesterol did
not reach statistical significance. The percentage of patients who reached new control, had clinically significant risk
factor improvements, or had any improvement was: 26%, 42%, and 68% for HbA1c, 7%, 28%, and 62% for LDL,
0%, 25%, and 39% for HDL, 14%, 38%, and 52% for TAG, 16%, 51%, and 86% for SBP, and 27%, 54%, and 70% for
DBP.
Comments/conclusions: These preliminary outcomes suggest that risk factor improvements occur during na-
turopathic care for diabetes, although the contribution of naturopathic care to these changes cannot be deter-
mined. Effectiveness and generalizability of naturopathic approaches in treating type 2 diabetes should be
evaluated in controlled prospective studies in representative populations or randomized trials.

Introduction

Type 2 diabetes (T2DM) is a costly, complex, chronic
disease that is expected to increase in prevalence in the

coming decades. Estimated costs of health care for treating
diabetes reached $174 billion dollars in 2007, with approxi-
mately 8%–17% of the total expenditures accumulated
through prescription medication costs.1 The U.S. Preventative

Services Task Force recommends ‘‘intensive behavior dietary
counseling for patients with hyperlipidemia and other known
risk factors for cardiovascular and diet-related chronic dis-
ease,’’ as do most major clinical guidelines for chronic cardi-
ometabolic disease; however, studies based in physician
offices suggest that the delivery of these recommendations in
conventional medical care remains infrequent, even when risk
factors are present.2–9 Lifestyle change has been shown to be
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as effective in patients to prevent diabetes as well as to assist
control in those with poorly controlled diabetes, suggesting a
role for lifestyle improvement at all stages of the disease.10,11

A large survey of complementary and alternative medi-
cine (CAM) utilization reported that 48% of adults with
T2DM use some form of CAM practice, and CAM utilization
was associated with increased receipt of preventive ser-
vices.12 In Washington State, 17% of insured patients with
diabetes have visited a licensed CAM provider.13

Naturopathic medicine is a unique, whole system of med-
icine that emphasizes patient wellness through the delivery of
health-promotion counseling in clinical practice. In Washing-
ton State, naturopathic doctors (N.D.s) are physician-level
providers who diagnose, treat, and manage chronic disease,
including T2DM. Common clinical recommendations include
diet counseling, exercise prescription, stress management rec-
ommendation, nutritional=botanical supplementation, and
prescription medications as necessary to control risk factors
and improve health.14,15 Naturopathic care provides an in-
teresting model to study the efficacy of health-promotion
counseling in clinical practice.

There are few descriptions of naturopathic practice in the
published literature. As a result, health care providers in other
disciplines have little knowledge of what to expect if their
patients pursue N.D. care; this limitation in experience, and
thus hesitation, with N.D. care may be eased if better practice
descriptions, including changes in clinical laboratory bench-
marks, were available. Previous studies by the investigation
team have suggested that improvement occurs during N.D.
care for T2DM; however, these improvements were not de-
scribed in detail due to limited availability of laboratory
data.14

In order to provide a detailed, semiquantitative view of
naturopathic practice in T2DM, the aims of the current study
were to (1) quantify the delivery of health-promotion coun-
seling in N.D. care for T2DM; (2) quantify change in clinical
risk factors hemoglobin A1c (HbA1c), low density cholesterol
(LDL) and high density cholesterol (HDL), and systolic and
diastolic blood pressure (SBP and DBP) during N.D. clinical
care; and (3) evaluate degree of clinical improvement from
N.D. care using three a priori-specified definitions of ‘‘im-
provement,’’ including the percentage of patients who reach
new control per the American Diabetes Association (ADA)
definition.

Materials and Methods

A retrospective, observational study was conducted based
on data abstracted from medical charts between December
2006 and June 2007. The study was approved by the Bastyr
University Institutional Review Board. Medical charts were
identified through clinic scheduling software, searchable by
International Classification of Diseases, 9th Revision (ICD-9)
codes. This study included patients meeting three inclusion
criteria: (1) an ICD-9 assessment of T2DM was made, (2)
evidence of at least 6 months of naturopathic care between
2001 and 2006 was available, and (3) N.D. care was provided
specifically for diabetes (versus accompanying symptoms).
Using either too short or too long a time period as an in-
clusion criterion results in inherent bias. Including only those
patients who have maintained care for too long a period
leads to selection bias (e.g., oversampling of the uniquely

motivated); allowing too short a time period and we may
underestimate the effects of a care process, recognizing that
especially the lifestyle elements of care may take some time
for patients to adopt. A 6-month duration of care was spec-
ified in an attempt to balance bias between either extreme.

Collected data included patient demographics, dates and
duration of care, frequency of clinical visits, clinical service
utilization, characteristics of care including treatment rec-
ommendations, physical examination findings including
blood pressure and results of clinical laboratory risk factors
including HbA1c, LDL=HDL cholesterol, and triglycerides.

To describe any changes in the distribution of clinical risk
factors in the sample, two-tailed, paired t tests for homoge-
neity were applied to laboratory values and blood pressure
from the patient’s first visit compared to the most recently
available value at the time of chart abstraction. Laboratory
values within 3 months of the baseline visit were included as
acceptable baseline values.

In addition to calculating average changes in risk factors,
three a priori-specified definitions were applied to the data to
further quantify the degree of clinical change. The percentages
of patients achieving (1) ‘‘new ADA control,’’ (2) ‘‘clinically
significant improvement,’’ and (3) ‘‘any improvement’’ were
calculated. ‘‘New ADA control’’ equates to control of risk
factors per the American Diabetes Association definition
during the period of N.D. clinical care, if the patient was
‘‘uncontrolled’’ at the beginning of care. The ADA definitions
for risk factor control are:<7% for hemoglobin A1c,<130 mm
Hg for systolic blood pressure,<80 mm Hg for diastolic blood
pressure, <100 mg=dL for LDL cholesterol, >40 mg=dL for
HDL cholesterol, and <150 mg=dL for triglycerides.8 ‘‘Clini-
cally significant improvement’’ was defined for each risk
factor based on the minimum change deemed clinically im-
portant; for our purposes, ‘‘clinically significant improve-
ment’’ equates to the following: a minimum 0.5% reduction in
HbA1c, a minimum 10% decrease in LDL cholesterol, a min-
imum 10% increase in HDL cholesterol, a minimum 30% re-
duction in triglycerides or a 5 mm Hg reduction in SBP or
diastolic DBP blood pressure from the beginning of care to the
most recent measure. ‘‘Any improvement’’ was the least strict
definition and equates to any improvement in the measured
risk factor from the beginning of care and the most recent
measure available in the chart.

Results

There were 123 candidate patients assessed with T2DM
during their naturopathic care between 2001 and 2006; 37 of
123 (30%) met inclusion criteria for detailed abstraction in this
study. The most common reason for chart exclusion was that
the duration of care did not meet the 6-month minimum; 76
of 123 (62%) charts were excluded for this reason. For these
37 patients, data from 418 total visits was abstracted and
included in analyses; on average, patients attended 11 natu-
ropathic visits over a 27-month duration of care. The average
age for those patients meeting inclusion criteria was 62 years.
Female gender was more common (58% female), and con-
siderable racial homogeneity (80% white) was observed in
the patient base receiving N.D. care for T2DM at the
study clinic. Care for T2DM was predominantly adjunctive
care (80%) versus primary care (20%) during our observation
period.
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A high frequency of health-promotion counseling was
observed during N.D. clinical practice. Health-promotion
advice was given to 100% (diet), 92% (exercise), and 47%
(stress reduction) of patients. Health-promotion recommen-
dations were reiterated or modified in subsequent clinical
encounters; 63%, 35%, and 16% of total visits included advice
on diet, exercise, and stress management, respectively. Figure
1 summarizes these data. Recommendations for utiliza-
tion of available integrated services (nutrition, psychological
counseling, and other CAM services) were common: 32%
(nutritionist), 11% (Ph.D. psychologist or N.D. counselor),
26% (acupuncturist), 18% (homeopath), and 18% (N.D. man-
ual therapy provider).

Repeat clinical laboratory or physical examination data
were available for HbA1c, LDL=HDL=triglycerides, and
blood pressure in 31=37 (84%), 29=37 (78%), and 37=37 (100%)
of patients, respectively. On average, significant improve-
ments in risk factor distributions were achieved for HbA1c,
and SBP and DBP. The average changes in LDL and HDL
cholesterol over the course of the observation period did not

reach statistical significance. Table 1 reports the average
baseline values of select clinical risk factors and reports av-
erage changes.

Figures 2–4 summarize the frequency of clinical improve-
ment achieved by patients during the observation period.
Patients appear to make graded improvement on all mea-
sured risk factors over the course of N.D. care for diabetes. As
shown, the majority of patients show improvement during
their course of N.D. care, with considerable proportions of
patients achieving clinically important risk factor improve-
ments. Of note, ‘‘new control’’ for HbA1c, SBP and DBP (per
definition 1) was achieved in an additional 26%, 16%, and 27%
of patients, respectively, despite a considerable percentage of
patients being ‘‘under control’’ at baseline for these measures
(HbA1c: 55%, SBP: 30%, and DBP: 30%). Baseline control was
rather high for HDL (93%), which may explain why few ad-
ditional patients achieved ‘‘new control’’ for HDL; baseline
control was less common for LDL cholesterol (41%). Re-
gardless of baseline control, approximately 25% still achieved
a clinically significant improvement in cholesterol risk factors,
per definition 2.

Discussion

This report suggests that clinically important risk factors
reductions are achieved during N.D. care for T2DM. Health-
promotion counseling, including dietary change, exercise,
and stress reduction, appear to be fundamental elements
of N.D. practice. These high rates of health-promotion coun-
seling contrast with those estimates reported from conven-
tional, allopathic primary care.2–5 It is possible that this
self-selecting patient cohort is more receptive to individual
health-promotion counseling, yet it is also likely that the N.D.
standard is to recommend lifestyle modification in practice in
an effort to affect the patient’s readiness to change. As lifestyle
change has a considerable impact on mortality in patients
with cardiovascular disease (CVD), and because T2DM is
considered a CVD equivalent, optimizing delivery and re-
ceptivity of health-promotion messages in clinical practice
remains a critical and fundamental challenge to reducing
chronic disease risk.16 N.D. practice appears to be an existing
model of health-promotion counseling in physician practice,
though controlled evaluation is necessary.

Nutritional and botanical supplementation is also re-
commended commonly. Numerous nutritional supplements
were prescribed, and many have clinical trial evidence for ef-
fect in T2DM17; a review of the level of evidence of nutritional
supplementation used in naturopathic practice has been re-
ported elsewhere.14,18 Unfortunately, the relative contribution

FIG. 1. Health-promotion counseling and nutritional sup-
plementation in naturopathic practice.

Table 1. Mean Changes in Clinical Risk Factors During the Observation Period

Risk factor Baseline-mean (SD) Last available-mean (SD) Mean D p-valuea

HbA1c (%) 7.4 (1.7) 6.7 (0.90) �0.65 0.046
LDL (mg=dL) 108.6 (44.9) 106.2 (41) �2.4 NS
HDL (mg=dL) 51.5 (14.4) 53.8 (21.7) þ1.7 NS
Triglycerides (mg=dL) 225.2 (140.9) 179.9 (105.3) �45 0.037
SBP (mm Hg) 140.4 (21.2) 133.6 (16.4) �7.3 0.02
DBP (mm Hg) 82.4 (12.2) 76.9 (12.6) �5.6 0.003

aTwo-sided, t-tests for homogeneity.
SD, standard deviation; NS, not significant; HbA1c, hemoglobin A1c; LDL, low density lipoprotein; HDL, high density lipoprotein; SBP,

systolic blood pressure; DBP, diastolic blood pressure.
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of each supplement or combination of supplements to the
observed changes in clinical risk factors cannot be determined
from this study design due to its limited statistical power; lo-
gistic regression analyses in larger, controlled samples would

be necessary to determine promising supplements and=or
supplement combinations.

Objective clinical risk factors were moderately well con-
trolled for most patients at baseline; however, additional im-
provements were observed during the course of N.D. care.
Observed changes in clinical risk factors in this cohort are
clinically meaningful. An additional average reduction in
HbA1c of 0.65% corresponds to an approximate 14% risk re-
duction for microvascular complications.19 In addition, the
observed SBP and DBP reductions are clinically meaningful; a
5 mm Hg reduction in SBP and DBP are comparable to esti-
mates of blood pressure reduction achieved through lifestyle
modification and correspond to approximately 25% and 50%
reductions in relative risk for cardiovascular event, respective-
ly.7 Although changes in the distribution of cholesterol mea-
sures did not meet statistical significance, 25%–28% of patients
had at least 10% improvements in HDL and LDL, respectively.
A near perfect linear relationship exists between LDL reduction
and risk reduction for coronary event; a 1% reduction in LDL
corresponding to a 1% reduction in risk.20,21 Additive risk re-
duction is achieved through HDL elevations, with a 1% in-
crease in HDL corresponding to a 1% reduction in risk.20,22

Although this report suggests that clinical risk factor im-
provements occur during the course of N.D. care for T2DM,
this study has several important limitations. Most notably,
since many patients are utilizing naturopathic services as
adjunctive care, and patients self-select N.D. services, the
generalizability of these findings in more diverse populations
is unknown. As evidenced by the mean levels of clinical risk
factors at the beginning of care, patients continuing with N.D.
care for T2DM appear to be moderately well controlled (i.e., a

FIG. 2. Percent of patients with changes in hemoglobin A1c
(HbA1c) per specified definitions. ‘‘New ADA Con-
trol’’¼HbA1c <7% at last observation (when >7% at base-
line); ‘‘Clinical Improvement’’¼ a 0.5% minimum reduction
between baseline and last observation; ‘‘Any Improve-
ment’’¼ any reduction in HbA1c from baseline at last ob-
servation. ADA, American Diabetes Association.

FIG. 3. Percent of patients with changes in lipid measures
per specified definitions; ‘‘New ADA Control’’¼ low density
lipoprotein (LDL) <100 mg=dL, high density lipoprotein
(HDL) >35 mg=dL, and triglycerides <150 mg=dL at last
observation (when uncontrolled at baseline); ‘‘Clinical Im-
provement’’¼ a 10% minimum improvement in LDL=HDL
and a 30% reduction in triglycerides between baseline and
last observation; ‘‘Any Improvement’’¼ any improvement in
measure from baseline at last observation. ADA, American
Diabetes Association.

FIG. 4. Percent of patients with changes in blood pressure
per specified definitions; ‘‘New ADA Control’’¼ systolic
blood pressure (SBP) <130 mm Hg and diastolic blood
pressure (DBP) <80 mm Hg at last observation (when un-
controlled at baseline); ‘‘Clinical Improvement’’¼ a 5 mm Hg
reduction in either SBP or DBP; ‘‘Any Improvement’’¼ any
blood pressure reduction from baseline at last observation.
ADA, American Diabetes Association.
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relatively healthy cohort despite diabetes). This observation,
plus the lack of a natural history control or conventional care
control, suggests the possibility of bias in the reported esti-
mates of clinical change. These findings are biased, by design,
in favor of those patients who continue with N.D. care for at
least 6 months, who may be exceptionally motivated re-
gardless of their exposure to N.D. care. In addition, the risk
factor reductions reported here are unadjusted estimates of
change over the course of care, comparing baseline values to
the most recent values in the medical chart. Therefore, they do
not describe the longitudinal time course of change. Also, we
performed analyses on limited risk factors understanding that
additional risk factors may be altered throughout the course
of N.D. care and remain unquantifiable by this analysis;
similarly, this description does not include any measures of
patient experience with N.D. care.

A further limitation is that the contributions of medication
modifications to the observed changes cannot be determined
using these descriptive analyses. A high prevalence of use of
pharmaceutical medications for glucose (54%) and blood
pressure (70%) was observed at baseline. Medication change,
including either new medications or increases in medication
dosage, was evident for 10=37 (27%) and 7=27 (26%) of ob-
served cases for glucose and blood pressure medications, re-
spectively. Evidence of medication discontinuation or dosage
reduction was available for 4=37 (11%) of patients. Interest-
ingly, in several circumstances, a recommendation to improve
adherence to already prescribed medications, or a recom-
mendation for the patient to return to their primary care
physician for medication management, was recommended in
the N.D. treatment plan, suggesting a recognition of a need for
additional, or optimal, medication management. It is nearly
impossible to quantify the effect of this type of naturopathic
advice on patient self-management.

Ongoing studies are in progress to evaluate risk factor
changes longitudinally over time to determine the relation-
ship, if any, between duration of care and the observed
changes in risk factors and to determine the average rate of
change. In addition, controlled, observational studies have
just begun to evaluate the promise of N.D. care in a more
generalized, managed care patient population.

Conclusions

This study provides a description of risk-factor changes
that occur during long-term naturopathic care for T2DM.
Health-promotion counseling was ubiquitous in naturopathic
practice, although the relative contribution of counseling to
the observed changes could not be determined. Traditional
clinical biomarkers HbA1c, SBP, and DBP were improved, on
average, during the course of naturopathic care, with notable
percentages of patients achieving improvements in all mea-
sures. Controlled, observational studies are currently under
way in a managed care patient population to determine
whether the changes observed in this descriptive study will be
generalizable to community-based, naturopathic practice.
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