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Food for Thought

What is your personal relationship with food?



How we eat vs. What we eat

CAM: Naturopathic dietary interventions for patients with Type 2 diabetes
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a b s t r a c t

Objective: To test feasibility, acceptability, and preliminary effectiveness of a naturopathic dietary
intervention in patients with Type 2 diabetes.
Methods: Prospective observational pilot study evaluating the change in clinical and patient-centered
outcome measures following a 12-week individualized and group dietary education program delivered in
naturopathic primary care.
Results: HbA1c improved in all participants (n ! 12); mean - 0.4% "/# 0.49% SD, (p ! 0.02). Adherence to
healthful eating increased from 3.5 d/wk to 5.3 d/wk (p ! 0.05). Speci!c nutritional behavior modi!-
cation included: days/week consuming $5 servings of fruit/vegetables (p ! 0.01), attention to fat intake
(p ! 0.05), and #11.3% carbohydrate reduction. Measures of physical activity, self-ef!cacy and self-
management also improved signi!cantly.
Conclusion: A naturopathic dietary approach to diabetes appears to be feasible to implement among Type
2 diabetes patients. The intervention may also improve self-management, glycemic control, and have
in"uences in other domains of self-care behaviors. Clinical trials evaluating naturopathic approaches to
Type 2 diabetes are warranted.

! 2011 Elsevier Ltd. All rights reserved.

1. Background

Clinical risk factor control is poor in patients with Type 2 dia-
betes (T2DM) in the United States. According to 1999e2004
National Health and Nutrition Examination Survey (NHANES) data,
only 52.2% of adults with T2DM met the American Diabetes Asso-
ciation (ADA) goal for HbA1c control (<7.0%).1 Increasingly complex
pharmaceutical strategies are contributing minimally; only 32% of
patients on triple oral therapy (TZD, sulfonylurea, and metformin)
have an HbA1c less than 7%.1 The prevalence of risk factors for
diabetic complications, such as hypertension, obesity, and physical
inactivity are also high. In 2007 67.0% of U.S. adults with diabetes
reported having hypertension, 83.5% were overweight or obese,
and 38.2% reported being physically inactive.2

It is well established that adoption of a healthy lifestyle, espe-
cially good nutrition, is the cornerstone of diabetes treatment yet it
is not frequently delivered and can be challenging for patients to
understand and stay motivated.3,4 Delivery of healthy lifestyle
advice by primary care providers is low, even for diabetes. A 2002
study of primary care found nutrition counseling addressed in 45%

of visits for diabetes,with the duration of counseling averaging just
55 seconds (<20 s to >6 min).5 Data from the 2000 National
Ambulatory Medical Care Survey revealed that among patients
with diabetes, diet counseling was provided in 37% and physical
activity counseling in 20% of visits.6

Complementary and alternative medicine (CAM) may offer
novel approaches to addressing lifestyle behavior change for
prevention and control of chronic diseases such as diabetes.
Naturopathic medicine is of greatest interest as it is awhole-system
of CAMmost closely resembling conventional primary care in scope
of practice, but with greater delivery of healthy lifestyle counseling.
According to observational studies, healthy lifestyle interventions
are routine in naturopathic clinical care for T2DM, with diet,
physical activity, and stress management counseling incorporated
into the majority of clinical encounters (80e100%).7,8 Use of CAM
has been associated with engaging in positive health behaviors and
self-care, however these !ndings may only apply to uniquely
motivated patients.9e11 Thus rigorous evaluations of the effective-
ness of naturopathically delivered healthy lifestyle interventions
are needed in more generalized patient populations.

The objective of this study was therefore to examine the feasi-
bility and effectiveness of a naturopathic dietary intervention on
clinical and patient-centered outcome measures in patients with
T2DM.
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Recipe for naturopathic nutrition
Dietary Principle Specific Recommendation Rationale

Macronutrient balance 20-40% CHO, 25-45% protein, 
15-35% fat

This is a lower carbohydrate diet that is still 
diverse, well-balanced, and practically 
achievable

Low Glycemic Index Select low GI carbohydrates by paying 
attention to fiber and whole foods

Low GI foods have a reduced post-prandial 
glycemic spike and subsequently keep insulin 
lower 

Micro-nutrient Density Select foods that provide maximal micro-
nutrient intake per calorie

Because diabetic diets are often low calorie, it 
is important to maximize nutrition, especially 
dietary antioxidant intake

Functional Foods Based on individual needs, select foods that 
have function beyond calorie or nutrients

For example, including oats in the diet will 
lower cholesterol and allow emphasis on food 
rather than medication

Understand Quality of Foods Learn to select healthy fats. Make conscious 
choices about organic, wild, local foods

Some fats, like omega 3 fatty acids, have 
beneficial effects on glycemic control, 
whereas trans fatty acids and saturated fat 
increase CV risk 

Understand personal eating behavior Understand emotional and situational eating 
habits to avoid overeating

Several eating patterns have been linked to 
overeating; empowerment over negative 
habits creates change and lead to self-efficacy 
across diabetes self-care skills. 

Cultivate healthful attitudes toward food Understand food nourishes more than the 
physical body

For example, children who eat meals with 
family at the table have lower rates of obesity. 

Oberg, E. Comp Ther Clin Pract 2011 
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Behavior Baseline 
(±SD) 

Week 12 
(±SD)

Significance 

Seven Eating Styles**

Emotional eating 2.7 ± 0.5 2.0 ± 0.8 p=0.02

Food fretting 3.0 ± 0.8 2.8 ± 0.6 p=0.59

Selecting fresh vs. fast food 2.3 ± 0.7 1.5 ± 0.8 p=0.05

Attention to sensory/spiritual 
dimensions of food

3.3 ± 1.0 2.1 ± 0.6 p<0.01

Task snacking 2.4 ± 0.5 2.4 ± 0.5 p=1.0

Attention to the dining 
atmosphere

2.8 ± 0.8 2.2 ± 0.7 p=0.01

Attention to positive social settings 2.4 ± 0.6 2.3 ± 0.5 p=0.68

7 eating styles integrated eating 
score

19.0 ± 2.8 15.3 ± 2.5 P=0.03

Eating style, diabetes, and weight
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Emotional Eating



Definition Proposed Effect of 
Metabolism

Eating in response to 
emotional cues as opposed 
to hunger 

Anxiety, depression, 
loneliness may increase risk 
for disordered eating habits, 
resulting in glucose 
dysregulation. 

Emotional Eating





Cravings



Natural strategies to reduce cravings

Mucuna puriens: natural 
dopamine

Chromium & biotin:
Reset hunger 
homeostasis



Reading recommendations



Food Fretting



Definition Proposed Effect of 
Metabolism

Judgmental thoughts and 
over-concern about food: 
worry, compulsive thoughts 
about food, diet, and its 
relation to one’s diabetes 
diagnosis. 

Dietary deprivation may 
result from recommended 
diets, which can lead to 
psychological deprivation 
and potentially binging, 
food obsession, and body 
image disturbance. 

Food fretting



ORIGINAL CONTRIBUTION

Comparison of the Atkins, Ornish, Weight
Watchers, and Zone Diets for Weight Loss
and Heart Disease Risk Reduction
A Randomized Trial
Michael L. Dansinger, MD
Joi Augustin Gleason, MS, RD
John L. Griffith, PhD
Harry P. Selker, MD, MSPH
Ernst J. Schaefer, MD

POPULAR DIETS HAVE BECOME IN-
creasingly prevalent and con-
troversial.1 More than 1000 diet
books are now available,2 with

many popular ones departing substan-
tially from mainstream medical ad-
vice.3 Cover stories for major news
magazines, televised debates, and cau-
tionary statements by prominent medi-
cal authorities4,5 have fueled public in-
terest and concern regarding the
effectiveness and safety of such diets.6-8

Although some popular diets are
based on long-standing medical ad-
vice and recommend restriction of por-
tion sizes and calories (eg, Weight
Watchers),9 a broad spectrum of alter-
natives has evolved. Some plans mini-
mize carbohydrate intake without fat
restriction (eg, Atkins diet),10 many
modulate macronutrient balance and
glycemic load (eg, Zone diet),11 and oth-
ers restrict fat (eg, Ornish diet).12 Given
the growing obesity epidemic,13 many
patients and clinicians are interested in
using popular diets as individualized
eating strategies for disease preven-
tion.14 Unfortunately, data regarding the
relative benefits, risks, effectiveness, and

For editorial comment see p 96.
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Context The scarcity of data addressing the health effects of popular diets is an im-
portant public health concern, especially since patients and physicians are interested
in using popular diets as individualized eating strategies for disease prevention.

Objective To assess adherence rates and the effectiveness of 4 popular diets (At-
kins, Zone, Weight Watchers, and Ornish) for weight loss and cardiac risk factor re-
duction.

Design, Setting, and Participants A single-center randomized trial at an aca-
demic medical center in Boston, Mass, of overweight or obese (body mass index: mean,
35; range, 27-42) adults aged 22 to 72 years with known hypertension, dyslipidemia,
or fasting hyperglycemia. Participants were enrolled starting July 18, 2000, and ran-
domized to 4 popular diet groups until January 24, 2002.

Intervention A total of 160 participants were randomly assigned to either Atkins
(carbohydrate restriction, n=40), Zone (macronutrient balance, n=40), Weight Watch-
ers (calorie restriction, n=40), or Ornish (fat restriction, n=40) diet groups. After 2 months
of maximum effort, participants selected their own levels of dietary adherence.

Main Outcome Measures One-year changes in baseline weight and cardiac risk
factors, and self-selected dietary adherence rates per self-report.

Results Assuming no change from baseline for participants who discontinued the study,
mean (SD) weight loss at 1 year was 2.1 (4.8) kg for Atkins (21 [53%] of 40 participants
completed, P=.009), 3.2 (6.0) kg for Zone (26 [65%] of 40 completed, P=.002), 3.0
(4.9) kg for Weight Watchers (26 [65%] of 40 completed, P! .001), and 3.3 (7.3) kg for
Ornish (20 [50%] of 40 completed, P=.007). Greater effects were observed in study com-
pleters. Each diet significantly reduced the low-density lipoprotein/high-density lipopro-
tein (HDL) cholesterol ratio by approximately 10% (all P!.05), with no significant effects
on blood pressure or glucose at 1 year. Amount of weight loss was associated with self-
reported dietary adherence level (r=0.60; P!.001) but not with diet type (r=0.07; P=.40).
For each diet, decreasing levels of total/HDL cholesterol, C-reactive protein, and insulin
were significantly associated with weight loss (mean r=0.36, 0.37, and 0.39, respec-
tively) with no significant difference between diets (P=.48, P=.57, P=.31, respectively).

Conclusions Each popular diet modestly reduced body weight and several cardiac
risk factors at 1 year. Overall dietary adherence rates were low, although increased
adherence was associated with greater weight loss and cardiac risk factor reductions
for each diet group.
JAMA. 2005;293:43-53 www.jama.com

©2005 American Medical Association. All rights reserved. (Reprinted) JAMA, January 5, 2005—Vol 293, No. 1 43
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One way to improve dietary adher-
ence rates in clinical practice may be to
use a broad spectrum of diet options, to
better match individual patient food pref-
erences, lifestyles, andcardiovascular risk
profiles. Participants in our study were
not allowed to choose their dietary as-
signment; however, we suspect adher-
ence rates and clinical improvements
would have been better if participants
had been able to freely select from the 4
diet options. Our findings challenge the
concept that 1 type of diet is best for ev-
erybody and that alternative diets can be
disregarded. Likewise, our findings do
not support the notion that very low car-
bohydrate diets are better than stan-
dard diets, despite recent evidence to the
contrary.17,22,23,25

Our results support a growing body
of research suggesting that carbohy-
drate restriction and saturated fat re-
striction have different effects on car-
diovascular r i sk prof i les . Low
carbohydrate diets consistently in-
crease HDL cholesterol,17,20 and low–
saturated fat diets consistently de-
crease LDL cholesterol levels.34 Low
carbohydrate diets have typically been
more effective for short-term reduc-
tion of serum triglycerides, glucose,

and/or insulin.17,19,22,23,35,36 These find-
ings may suggest to some clinicians that
the degree to which a patient exhibits
features of the metabolic syndrome

might guide the degree of carbohy-
drate restriction to recommend. In the
long run, however, sustained adher-
ence to a diet rather than diet type was

Figure 3. One-Year Changes in Body Weight as a Function of Diet Group and Dietary
Adherence Level for All Study Participants
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Baseline values were carried forward in cases of missing data. The curve in the weight change by diet type plot
indicates the Lowess regression function, a locally weighted, least-squares method using 3 iterations to fit the
data. The curves in the weight change by dietary adherence plot indicate the quadratic regression functions
for each diet group.

Figure 4. One-Year Changes in Total/High-Density Lipoprotein Cholesterol Ratio, C-Reactive Protein, and Insulin as a Function of Weight
Loss for All Study Participants
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EFFECT OF 4 DIETS ON WEIGHT LOSS AND CARDIAC RISK FACTORS

©2005 American Medical Association. All rights reserved. (Reprinted) JAMA, January 5, 2005—Vol 293, No. 1 51
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Fresh Food vs. Fast Food 



Definition Proposed Effect of 
Metabolism

Choosing fresh, whole foods 
over processed convenience 
foods. Cooking meals at 
home (meal planning, food 
preparation) vs. dining 
out/fast food. 

Preferences for energy-dense 
foods over nutrient-dense 
foods connected to poorer 
metabolic control, risk of 
obesity and diabetes.
Meal preparation may 
increase self-efficacy, control 
over ingredients and portion 
size. 

Fresh Food vs. Fast Food 



Meeting Fruit & 
Vegetable Goals 

for One Day



Functional Foods



Many benefits of cocoa

• Coronary vasodilation, improved coronary 
vascular function, and decreased platelet 
adhesion
• Antihypertensive 
• Reduction in serum oxidative stress
• Cerebral blood flow and overall increased blood 

flow to gray matter for up to 3 hr
• Improves flow-mediated vasodilation and 

improves plasma antioxidant status
• Decrease insulin resistance by ameliorating NO 

bioavailability
Circulation. 2009;119:1433-144



Task Snacking



Definition Proposed Effect of 
Metabolism

Not being “present,” 
while eating: eating on 
the run, while on the 
computer, watching TV, 
driving, etc. 

May result in 
untimely/inappropriate 
meal times, excessive 
caloric intake, failure to 
recognize satiety. 
“Mindful eating” may 
improve outcomes. 

Task snacking



Snacking drives overeating

• The average American eats 4.9 snacks and meals daily --
a 29% increase since the 1970s
• The average portion size has increased, too, but only by 

about 12%
• Why are we snacking all the time and munching all the 

time? (Food) is there, it's available all the time, it's tasty. 
It's not very healthy, but it's tasty. It's sweet, it's salty, 
it's fatty -- it's all the things we love."

http://www.cnn.com/2011/HEALTH/06/28/snacking.drives.overeating/



Okinawa Japan – a blue zone

Okinawa



“Hara Hachi Bu”

• Okinawan BMI: 18-22
• Low levels of lipid peroxides 
• Low metabolic rate
• Low inflammation
• Caloric restriction

Sohal RS, et al. Science 1996;273:59-63; 
Heilbronn LK, et al. Am J Clin Nutr 2003;78:361-9

Fries JF. New England Journal of Medicine 1980;303:131-5



Physiology of caloric restriction



Many patterns, similar outcomes

• 24 hours every other day or twice weekly (5:2) extends lifespan by 
30%, decreased weight, fat mass, lipids, inflammation, oxidative 
stress, HTN, diabetes, markers of  neurodegeneration and cancer 
(Harvie 2011)
• Calories stacked early in the day reverses PCOS biomarkers 

(Jakubowicz 2013)
• 75% reduction (humans, 12 weeks) decreased weight, fat mass, CV 

risk factors (Kroeger 2014)
• 20% caloric restriction improved verbal memory and markers of age-

related dementia in overweight people (Witte 2009)
• Ketogenic diet – same benefits (Kawisaya 2013)



Eating Atmosphere



Definition Proposed Effect of 
Metabolism

Aesthetics and 
peacefulness or 
stressfulness of one’s 
eating environment may 
impact blood glucose 
control. 

Mindfulness of
sensory/Stressful eating 
environments may shift 
patients towards a high-
fat diet, or indirectly raise 
insulin through HPA axis. 

Eating Atmosphere



Screen time & obesity

http://www.discovery.com/childhoodobesity/charts



Social Fare



Definition Proposed Effect of 
Metabolism

Eating alone vs. eating with 
others 

Social support may be a 
critical part of improving 
eating styles in type 2 
diabetics and improving 
metabolic outcomes.
Eating alone may present 
more barriers to food 
preparation, healthy eating 
and socializing.

Social Faire



Sharing food

• Our food vs my food
• Altruism
• Trends from childhood 

to adulthood
• Microbiota?
• Oxytocin

De Backer. Appetite 2015; 81:1



Cooking and eating and oxytocin



Sensory, Spiritual Nourishment



Definition Proposed Effect of 
Metabolism

Savoring the sensory 
aspects of food (aroma, 
texture, and color); 
preparing and eating food 
with meditative 
mindfulness and 
appreciation.

Mindfulness of
sensory/spiritual aspects 
of eating may increase 
satiety and delay hunger. 

Sensory, Spiritual Nourishment





Mindfulness-based stress reduction

• Three techniques
1. Mindfulness meditation
2. Body scanning
3. Simple yoga postures

• Makes it easier to stick with any meal plan
• Less depression, anxiety, psych distress
• Lowers blood sugar and blood pressure

Diabetes Care. 2012 May;35(5):945-7
Altern Ther Health Med. 2007 Sep-Oct;13(5):36-8.

http://www.ncbi.nlm.nih.gov.offcampus.lib.washington.edu/pubmed
http://www.ncbi.nlm.nih.gov.offcampus.lib.washington.edu/pubmed


Effects of Mindfulness

• Decreased cortisol secretion
• Increased prefrontal cortex 
• Decreased amygdala

activity (reflects decreased
emotionality & response to
emotion-inducing stimuli) 
• Increased GABA secretion

(inhibitory neurotransmitter)
• Increased parasympathetic activity

Grossman PJ. Mindfulness-based stress reduction and health benefits. A 
meta-analysis. Psychosom Res 2004;57(1):35-43
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End the food fights



Mediterranean Eating & Lifestyle









Mediterranean diet & weight

NEJM 2008 359:3



Common Characteristics

• High fruit, veg, grain intake 
(higher carb)

• Generous olive oil intake (higher 
fat)

• Limited dairy, fish, and poultry, 
very limited meat (mostly 
vegetarian) 

• Moderate intake of wine
• Rare sweets



Figure 2. Adjusted differences in BMI for 7 selected items in the 14-point score of adherence to the 
Mediterranean diet independently associated with BMI.

Martínez-González MA, García-Arellano A, Toledo E, Salas-Salvadó J, Buil-Cosiales P, et al. (2012) A 14-Item Mediterranean Diet Assessment Tool 
and Obesity Indexes among High-Risk Subjects: The PREDIMED Trial. PLOS ONE 7(8): e43134. https://doi.org/10.1371/journal.pone.0043134
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0043134

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0043134
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