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D iabetes is a serious condition that can significantly affect
a person’s quality of life and lifespan. The long-term
effects of impaired glucose regulation can lead to per-

manent organ damage and comorbid conditions, such as cardio-
vascular disease, and disabilities. Specifically, a patient with
diabetes may battle with fatigue, infections, chronic pain, blind-
ness, kidney disease, amputations, and other serious problems.

In addition to struggling with disease-related problems,
patients with diabetes must often engage in rigorous self-care in
order to optimize their health. Optimal management of diabetes
requires a high degree of monitoring and compliance, as tight
glucose control has been shown to reduce complications and
improve mortality.1

Working on adherence to preventive and treatment regimens
can be demanding for both patients and their primary health care
givers. When a patient or provider’s interest in complementary
and alternative medicine (CAM) therapies is added to the mix,
the challenges increase as additional education and monitoring
will be required.

Unfortunately, both parties often fail to keep pace with the
demands of diabetic care because of a variety of factors, and opti-
mal care falls short.2

Frequent glucose monitoring, finger sticks, frequent doctor vis-
its and blood draws, and medication compliance are just some of
the challenges faced by the patient.

The health care provider needs to remain committed to adher-
ing to recommended monitoring and treatment guidelines in
order to meet goal indices, and needs to be aggressive about
making clinical changes when necessary to meet those goals. In
addition to adhering to conventional regimens, active attention
to, and implementation of, exercise and dietary counseling is
imperative.

The bottom line is that patients with diabetes and their clini-
cians must work in partnership to ensure the best outcomes and
to ensure the safety of patients. Strategies for diabetes preven-
tion, management, and treatment must be individualized and the
challenges must be taken into consideration. Diabetes is a hetero-

geneous illness, and patients with diabetes come from a variety
of social, ethnic, and cultural backgrounds. A “one-size-fits-all”
plan will not work.

Background

The number of people with diabetes in the United States in
2005 was estimated to be approximately 21 million people. This
estimate includes 14.6 million who have been diagnosed and
another 6.2 million who do not know they have the disease,
according to the American Diabetes Association (ADA).3 Accord-
ing to the ADA, 90–95 percent of all persons diagnosed have type
2 diabetes.3 There is a higher prevalence of diabetes among
Native Americans and people who are native to Alaska (15.1 per-
cent), non-Hispanic blacks (13.3 percent), and Hispanic/Latino
and Latina Americans (9.5 percent), compared with non-Hispanic
whites (8.7 percent) in the United States, according to the ADA.3

Based on the most recent Centers for Disease Control and Preven-
tion (CDC) data, diabetes is the sixth leading cause of death in the
United States.4 According to the ADA, 65 percent of patients with dia-
betes die of heart disease and stroke.3 Diabetes is the leading cause of
kidney failure, diabetic retinopathy causes 12,000–24,000 new cases of
blindness each year, and as much as 70 percent of people with dia-
betes have neuropathies that contribute to the need for amputations.3

Current health care challenges in diabetes, according to scien-
tific proceedings from the ADA, include2:
• A greater emphasis on prevention
• More aggressive therapy to achieve hemoglobin A1c values of

less than 7 percent, blood pressure less than 130/80 mm Hg,
and stabilization of body–mass index

• Using baby aspirin to prevent heart problems
• Using statin drugs to normalize cholesterol
• Emphasizing smoking cessation.

Patterns of CAM Usage Among
Patients with Diabetes

Previous studies have indicated that people with chronic
medical conditions are more likely to use CAM than those
without chronic medical conditions.5 Reports on the degree of
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CAM use among patients with diabetes vary widely in their
projections, ranging from 8 percent to more than 60 percent.5,6

Use may increase in specific populations such as Mexican-
Americans, Hispanics, or Native Americans.7 An analysis by
Egede et al. reviewed the prevalence and patterns of CAM usage
among patients with diabetes and found that patients with dia-
betes were slightly more likely to use CAM than those without
diabetes. The findings regarding patients with diabetes and their
use of CAM were similar to findings regarding patients with can-
cer and hypertension compared with people who do not have
these conditions.5

People with diabetes who were
over 65 were more likely to use
CAM therapies than those under
65, and those with a high-school
education or higher were more like-
ly to use CAM therapies.5 Diabetes
was an independent predictor of
CAM use in this review.5

Another analysis of CAM usage
among pat ients  wi th  d iabetes
revealed that just less than 50 per-
cent (7 million patients with diabetes) reported using CAM in
2002, according to National Health Interview Survey data.6

Based on this analysis, approximately 67 percent used prayer, 67
percent used vitamins, 22 percent used herbal remedies, and 17
percent used relaxation therapies.6

The major finding in the report, however, was that patients
with diabetes who use CAM were more likely to get a pneumonia
vaccine, use the emergency room, and have multiple primary care
visits, compared with patients with diabetes who do not use
CAM.6 The authors note that this finding is pertinent for a num-
ber of reasons including the fact that physicians’ fears about CAM
therapies interfering with these patients’ medications and/or
compliance to conventional regimens may be unfounded.6

Further research is needed to understand the relationship
between diabetes and CAM users and use of conventional and
preventive services. The survey did not examine how CAM use
affected health behaviors or quality of care. Patients with dia-
betes in this analysis were most likely to use the five following
CAM therapies in ranked order: (1) nutritional advice and
lifestyle diets; (2) spiritual healing; (3) herbal remedies; (4) mas-
sage therapy; and (5) and meditation training.6

Talking with Patients About CAM

Proper nutrition and the need for exercise should be at the
forefront of standard diabetic care in addition to conventional
therapies.7 Unfortunately, not all physicians or nurses refer their
patients to diabetes educators so that these patients can learn
how to integrate these aspects of care into their lives. Patients
who are referred to educators may fail to utilize the services.
Therefore, people with diabetes may be undereducated about
such issues and may look for special diets, exercise programs,
supplements, or other CAM therapies on their own without the
guidance of health care professionals.

Review of Lifestyle Behaviors and CAM

The following is a brief discussion of lifestyle behaviors and
CAM therapies that are pertinent to patients who have diabetes.
Because type 2 diabetes is the most prevalent type of diabetes,
this article focuses on studies that are largely geared for that pop-
ulation, but some studies included specifically refer to type 1 dia-
betes and are cited.

These summaries do not comprise a comprehensive review of
the literature about all specific medical outcomes related to

CAM use but rather form a discus-
sion about the reasons that patients
may seek these particular therapies
for symptom control and improv-
ing quality of life, and things to
consider when discussing these
complementary therapies with
patients.

For further detailed information
about these therapies and their
purpor ted  benef i t s  and  r i sks ,
please refer to the references and

resources listed at the end of this article. In addition, this dis-
cussion is focused on complementary rather than alternative
therapies.

Nutrition and Exercise
Diabetes is a heterogeneous illness, thus, nutrition and exer-

cise programs must be tailored for each patient. The fact remains
that strict attention to proper nutrition and an exercise program
is imperative for optimizing the health of a patient who has dia-
betes.7

Implementing healthy lifestyle behaviors in these areas can be
a challenge, however. Ongoing, consistent discussions between
clinicians and patients are imperative with frequent follow-ups
to monitor progress in these areas. Clinicians and patients may
resist these efforts. Discussions about nutrition and exercise may
eventually be dropped if one or the other party is failing in
attempts to integrate these areas into care. It is important that
both clinicians and patients stay motivated to have consistent
tracking and monitoring of the progress in making lifestyle
behavior modifications.

A new position statement by the ADA, entitled “Nutrition Rec-
ommendations and Interventions for Diabetes—2006,” was
recently published.7 This position statement includes evidence-
based medical nutrition therapy recommendations for prevent-
ing and treating type 1 and type 2 diabetes. This statement also
emphasizes the importance of nutritional education for self-man-
agement, achieving optimal glucose control, and reducing or
avoiding complications.

The statement also notes that, while health care providers and
patients must be aware of the importance of medical nutrition
therapy and current recommendations, it is important that
patients with diabetes work directly with registered dieticians
who are up-to-date on current medical nutrition therapies and
who use this information to guide patients.
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The ADA position statement is comprehensive and addresses
the literature on weight management, specific foods and food
groups, macro- and micronutrients, specifics of carbohydrate and
fat intake, benefits of a high-fiber diet, fad diets, the critical need
to combine physical activity with dietary interventions, and
nutritional interventions for controlling acute and long-term dia-
betes complications.

It would behoove health care practitioners and CAM practi-
tioners who work with patients with diabetes to read the ADA
statement in its entirety.

Dietary Supplementation and Herbs
Patients with diabetes and their clinicians may be interested in

dietary supplements and herbs that have the potential to make a
positive impact on health outcomes. Unfortunately, there are a
lack of quality scientific data at this time about the effects of
dietary supplements and herbs on diabetic prevention, treatment
and management.7,8

There is ,  however,  emerging
r e s e a r c h  o n  t h e  p o t e n t i a l  f o r
nutr i t ional  and supplementa l
interventions to make a favorable
impact on people with chronic
diseases including patients with
diabetes. But large, well-conduct-
ed, high-quality trials are needed
to draw definitive conclusions.
Therefore, one should not assume
that current research outcomes on supplements in diabetes
are definitive.

The ADA’s position paper on nutrition recommendations
does not recommend routine supplementation using vitamins
and minerals for patients with diabetes who do not have
demonstrated deficiencies.7 The ADA does, however, acknowl-
edge that “uncontrolled diabetes is often associated with
micronutrient deficiencies” and emphasizes the importance of
obtaining a full complement of nutrients in the diet and multi-
vitamin supplementation for certain groups, such as elderly
patients or pregnant women and as recommended by a health
care provider.7

Another area of interest in the management and treatment of
diabetes pertains to the role of antioxidant therapy. Because dia-
betes has been linked to a state of high oxidative stress the role of
antioxidant therapy must be considered. Current clinical trials do
not show adequate support to recommend strongly for antioxi-
dant therapy in diabetes, but most studies have not been
designed to study the diabetic population specifically and others
have significant flaws in their methodologies. For these reasons,
caution is needed in interpretation of results and further research
is warranted.7,9

A review by Yeh et al. also concluded that there are insufficient
data to draw definitive conclusions about the efficacy of specific
supplements and herbs, but this review also noted that there are
emerging data to suggest potential benefits of some supplements
and herbs for patients with diabetes, and these supplements and
herbs warrant further research.8 This same review suggested that

certain vitamins and minerals can, and do, have an effect on
glycemic control, which is critical to remember when monitoring
patients who are taking such products.8

According to the review by Yeh et al., the data for supplements
such as chromium, magnesium, vitamin E, L-carnitine, and -lipoic
acid are mixed, inconclusive, and limited in regarding the treat-
ment of impaired glucose regulation in patients with diabetes.8

The U.S. Food and Drug Administration released a statement
in 2005 about chromium stating:

One small study suggests that chromium picolinate may reduce
the risk of insulin resistance, and therefore possibly may reduce the
risk of type 2 diabetes. FDA concludes, however, that the existence
of such a relationship between chromium picolinate and either
insulin resistance or type 2 diabetes is highly uncertain.10

According to the Yeh review, 8 Coccinia indica (coccinia), Panax
quinquefolius (American ginseng), and L-carnitine earned an “A”
rating when using the ADA criteria for clinical guidelines. How-

ever, even so, according to the crite-
ria, none of these has sufficient
evidence to  recommend for  or
against using these products.8 The
review by Yeh et al.  included a
more detailed discussion of a num-
ber of other herbs and supplements.

Additional high-quality research
is needed to understand the poten-
tial benefits and risks in the treat-

ment of diabetes. (For further details about the potential for
benefit or harm and the purported mechanisms of action in
glycemic control see the ADA position paper7 and the review by
Yeh et al.8)

In another position statement entitled “Unproven Therapies,”
the ADA stated:

Use of alternative therapies, some of which may impact blood
glucose, is wide-spread and growing in the U.S. Most patients do
not openly share use of alternative therapies with their health care
provider[s]; therefore, it is recommended that patients be asked
specifically about their alternative therapy practices.11

While that sounds like a statement that has been heard
before, it is a message that bears repeating. Patients with dia-
betes and CAM practitioners often lack understanding that
these therapies can, and do, have an impact on blood glucose.
This impact is critical to assess because, whether the effect is
short- or long-term, it may necessitate a change in the frequency
of monitoring patients’ glucose levels and/or a change in con-
ventional treatments. Episodes of hypo- or hyperglycemia can
be life-threatening.

The potential for drug–supplement and drug–herb interac-
tions is high in patients with diabetes who may be taking
medicine for their diabetes as well as for comorbid conditions
such as cardiovascular disease or hypertension. These interac-
tions must be understood and evaluated when such patients
present with new signs or symptoms after beginning to take a
new product.
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Exercise
Much has been written about the benefits of weight loss and exer-

cise in the primary prevention of type 2 diabetes.12 However, still
more research is needed to understand how information about the
need for exercise gets transmitted to patients, and to understand
what types of exercise for what durations are most beneficial.13

This concern is similar when working to achieve secondary pre-
vention of type 2 diabetes.13 Exercise, in any event, has been shown
to be an extremely helpful intervention for managing diabetes, and
is important for reducing and/or maintaining weight, improving
glucose control, and lessening the need for medication.13,14

A recent Cochrane review on exercise for type 2 diabetes sug-
gests that current available studies about exercise in this popula-
tion limited their methodology by not differentiating between the

effects of diet and exercise, and by using low numbers of study
participants.14 In the studies that do exist, the review reports that
statistically significant findings were found in the following areas
with regard to people who have diabetes and exercise compared
to those who do not exercise:

• Improved glucose control as measured by hemoglobin A1c lev-
els, even without weight loss

• Decreased body-fat content
• Increased body response to insulin
• Decreased triglyceride levels.

Another review reported that exercise may be associated with
a reduced risk of premature death in patients who have diabetes,
and that both aerobic and resistance training can have an effect
on glycemic control.13 This review also suggested that exercise
can have a small but positive impact on hemoglobin A1c levels
but that, in many of the studies, participants were also taking
hypoglycemic agents.13 Again, further research is needed to
understand what types, durations, and frequencies of exercise
are most beneficial for patients with diabetes.

Exercise can induce fluctuations in glucose levels—increasing
or decreasing those levels—so it is necessary to monitor glucose
levels closely when exercise regimens are changed as this can
affect the doses and/or the need for medications.

Stress Reduction
Patients with diabetes are certainly potential candidates for

stress, as diabetes is a complex disease that requires a unique com-
bination of demanding skills on the part of the patient in order to
be successful in disease management. Stress can increase when a
patient with diabetes is adherent to a health care provider’s direc-
tives and still has poor glycemic control and complications as a
result of the disease. Studies suggest that both the medical and
psychosocial aspects of diabetes may have a negative impact on
health-related quality of life, which, in turn, may affect self-care.15

Anxiety, depression, fear, and other psychologic burdens are
not uncommon in people who have chronic illness. Patients with
diabetes, in particular, may feel “overwhelmed, frustrated and
burned out by the daily hassles of disease management.”15

Results from the DAWN (Diabetes Attitudes, Wishes and
Needs) study also suggest that patients with type 1 and type 2 dia-
betes have diabetes-related worries—more than 40 percent of the
patients surveyed reported poor psychologic well-being.16 The
patients’ providers in this study also believed that these patients
had psychologic problems that affected self-care.16 But, while psy-
chosocial problems are common among people who have diabetes
worldwide, the DAWN study suggested that providers may lack
skills or resources to help patients with these problems.16

Unfortunately, further research is needed to understand the
best interventions for reducing stress in this population and how
to make those interventions practical and accessible to patients
who already have to engage in more encounters with health care
providers than they often would prefer to have.

Research is lacking, and drawing firm conclusions from exist-
ing research is often inadequate because of small participant
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Resources
Organizations

American Diabetes Association (ADA)
1701 North Beauregard Street
Alexandria, VA 22311
Phone: (800) DIABETES (800-342-2383)
Website: www.diabetes.org/aboutus.jsp?WTLPromo=HEADER_
aboutus&vms=216951515227
The ADA, a nonprofit health organization, provides information,

research, and advocacy on diabetes prevention and treatment. The
Association’s website includes information on nutrition (such as
recipes), weight loss, and exercise as well as programs across the
United States.

National Diabetes Information Clearinghouse
1 Information Way
Bethesda, MD 20892–3560
Phone: (800) 860-8747 (toll-free in the United States)
Fax: (703) 738–4929
E-mail: ndic@info.niddk.nih.gov
Website: www.diabetes.niddk.nih.gov
The Clearinghouse, which is a service of the National Institute of

Diabetes and Digestive and Kidney Diseases of the National Insti-
tutes of Health (NIH), responds to inquiries, offers publications
about diabetes, and makes referrals.

National Diabetes Education Program
One Diabetes Way
Bethesda, MD 20814-9692
Phone: (301) 496-3583
E-mail: ndep@mail.nih.gov
Website: www.ndep.nih.gov
For education materials, call: (800) 438-5383
The National Diabetes Education Program, sponsored by the NIH

and the Centers for Disease Control and Prevention (with federal,
state, and local partners) provides information and publications for
both practitioners and their patients.

Special report

To access the National Center for Complementary and Alterna-
tive Medicine of the NIH Report on Treating Type 2 Diabetes
with Dietary Supplements, visit:

http://nccam.nih.gov/health/diabetes/



numbers; lack of clarity regarding interventions; and lack of
quality, randomized controlled trials. Further research is also
needed to understand not only how stress management can
improve quality of life but also how it may or may not affect
glycemic control.

Optimal glycemic control most probably requires a combina-
tion of motivation, education, and support for patients to reduce
the stress of the rigors of self-management.

A small study that reported on the perceived barriers and
effective strategies for self-management of adults with type 2
diabetes suggested that effective strategies for patients may
include a collaborative relationship with a provider, maintain-
ing a positive attitude that prompts proactive learning, and a
support person to provide encouragement and accountabili-
ty.17

Complementary therapies that may reduce stress, such as
meditation, yoga, biofeedback, and other relaxation tech-
niques and tools, may have a variety of beneficial effects for
patients with diabetes.  Mind–body therapies have been
shown to have an impact on a variety of symptoms—such as
pain, insomnia, and anxiety—as well affecting chronic medi-
cal conditions such as heart disease.18 Unfortunately, there
are a lack of data regarding these therapies and their specific
effects on stress, quality of life, and clinical outcomes in
patients with diabetes. But important research is emerging,
and more will be known in the future about how best to uti-
lize these therapies.

At the very least it is important to query patients about what
resources they have used in the past to gain support and reduce
their stress, and remind these patients to draw on those resources
as part of disease management. Using quality-of-life, stress, depres-
sion, and anxiety assessment tools may help identify patients with
diabetes who would benefit from stress management.

Conclusions

As the cumulative literature regarding CAM and diabetes is
emerging, limited, and inconclusive in many areas, patients with
diabetes and the clinicians who treat them may not be as
informed as they need to be about CAM in order to make appro-
priate and safe health choices.

There are, however, important resources that should be utilized.
The references and resources provided in this review are a good
place to start. Physicians, nurses, and other health care profession-
als must be aware of the research on CAM therapies for diabetes,
and educate themselves so they can offer guidance to their patients
on ways to optimize benefits and minimize risks. ■

References
1. Abrahamson MJ. Optimal glycemic control in type 2 diabetes mellitus.
Arch Intern Med 2004;164:486–491.

2. American Diabetes Association. Call for a New Commitment to Diabetes
Care in America [press release].  Online document at :  www.dia
betes.org/uedocuments/3.CALLFORANEWCOMMITMENT.06.11.pdf Acc-
essed October 16, 2006
3. American Diabetes Association. National Diabetes Fact Sheet, 2005:
Diabetes Statistics. Online document at: www.diabetes.org/uedocu
ments/NationalDiabetesFactSheetRev.pdf#search=’national%20diabete
s%20fact%20sheet%202005 Accessed October 11, 2006.
4. National Center for Health Statistics. Centers for Disease Control and
P r e v e n t i o n .  D e a t h s — L e a d i n g  C a u s e s .  O n l i n e  d o c u m e n t  a t :
www.cdc.gov/nchs/fastats/lcod.htm Accessed October 11, 2006.
5. Egede LE, Ye X, Zheng D, Silverstein M. The prevalence and pattern of
complementary and alternative medicine use in individuals with dia-
betes. Diabetes Care 2002;25:324–329.
6. Garrow D, Egede LE. Association between complementary and alterna-
tive medicine use, preventive care practices, and use of conventional med-
ical services among adults with diabetes. Diabetes Care 2006;29:15–19.
7. American Diabetes Association. Nutrition Recommendations and
Interventions for Diabetes—2006 [position statement]. Diabetes Care
29:2140–2157, 2006.
8. Yeh GY, Eisenberg DM, Kaptchuk TJ, Phillips RS. Systematic review of
herbs and dietary supplements for glycemic control in diabetes. Diabetes
Care 2003;26:1277–1294.
9. Johansen JS, Harris AK, Rychly DJ, Ergul A. Oxidative stress and the
use of antioxidants in diabetes: Linking basic science to clinical practice.
Cardiovasc Diabetol 2005,4:5.
10. U.S. Food and Drug Administration. CFSAN/Office of Nutritional
Products, Labeling, and Dietary Supplements Qualified Health Claims:
Letter of Enforcement Discretion—Chromium Picolinate and Insulin
Resistance. August 25, 2005. Online document at www.cfsan.fda.gov/
~dms/qhccr.html
11. American Diabetes Association. Unproven therapies [position state-
ment]. Diabetes Care 2004;27(suppl):S135.
12. Hu F, Lindstrom J, Valle TT, et al. Physical activity, body mass index,
and risk of type 2 diabetes in patients with normal or impaired glucose
regulation. Arch Intern Med 2004;164:892–896.
13. Warburton D, Nicol CW, Bredin S. Health benefits of physical activity:
The evidence. CMAJ 2006;174:801–809.
14. Thomas DE, Elliott EJ, Naughton GA. Exercise for type 2 diabetes
mellitus. Cochrane Database of Syst Rev 2006;3:CD002968.
15. Polonsky WH. Emotional and quality-of-life aspects of diabetes man-
agement. Curr Diab Rep 2002;2:153–159.
16. Peyrot M, Rubin RR, Lauritzen T, et al. Psychosocial problems and
barriers to improved diabetes management: Results of the cross-national
Diabetes Attitudes, Wishes and Needs (DAWN) Study. Diabetic Med
2005;22:1379.
17. Nagelkerk J, Reick K, Meengs L. Perceived barriers and effective
strategies to diabetes self-management. J Adv Nurs 2006;54:151–158.
18. Astin J, Shapiro S, Eisenberg D, Forys K. Mind–body medicine: State of
the science, implications for practice. J Am Board Fam Pract 2003;16:131–147.

Jane Hart, M.D., a board-certified internist, is a clinical instructor at Case
Western Reserve University School of Medicine, Cleveland, Ohio, and
was recently named Chair of the Committee on Integrative, Complemen-
tary and Alternative Medicine at the School of Medicine.

To order reprints of this article, write to or call: Karen Ballen, ALTERNA-
TIVE & COMPLEMENTARY THERAPIES, Mary Ann Liebert, Inc., 140
Huguenot Street, 3rd Floor, New Rochelle NY 10801, (914) 740-2100.

ALTERNATIVE & COMPLEMENTARY THERAPIES—DECEMBER 2006 267


