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Type 2 Diabetes:  

Prevalent & 

dangerous 



From 1980-2014 the number of adults  

in the US with diabetes has quadrupled 
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US adults have a 40% risk of being diagnosed 

with type 2 diabetes in their lifetime.  



Diagnosed diabetes percentage 2013 

Red counties have more than 11.2% of adults 

with diagnosed type 2 diabetes 



Type 2 Diabetes Complications 

About half have these complications 

1/10 health care dollars spent on it 



HbA1c (glycated hemoglobin): As blood sugar 

increases, a protein in the blood, hemoglobin, 

binds to sugar, or is glycated.   

Diagnosing type 2 diabetes 

Type 2 Diabetes 

6.5% or higher 



Solution: Lower Blood Sugar (HbA1c) 

(UK Prospective Diabetes Study Group, 2000) 

Each 1% 

reduction in 

HbA1c was 

associated 

with a 37% 

decrease in 

risk for 

microvascular 

complications  



Historic treatment of type 2 diabetes 

(Diabetic Cookery, 1917) 



Joslin Diabetes Diet, 1915 

The American Journal of the Medical Sciences, Volume 150, J.B. Lippincott, Company, 1915. 

This is a very low-carbohydrate diet 



Carbohydrates increase blood sugar 

especially in people with type 2 diabetes 

 

(Bantle, Laine, Castle, Thomas, Hoogwerf, & Goetz, 1983) 

 

 

   

 



Prior research (my informal meta-analysis) 

In 17 previous trials of very low-carbohydrate 

diet programs in adults with type 2 diabetes, 

(average length was 12 months): 

HbA1c 
dropped a 
unit of 1% 

Body 
weight lost 
was 8% 

 

(Review Feinman et al., 2014) 



Goal: Create an effective program 

• Great dietary 
adherence 

• High program 
satisfaction 

• Few dropouts 



What does the ADA recommend? 

“Diet, physical activity, and 

behavioral therapy designed to 

achieve >5% weight loss should be 

prescribed for overweight and 

obese patients with type 2 diabetes 

ready to achieve weight loss.” 
 

(Diabetes Care, 2017) 



 

 

Intervention 

Development! 



Adherence 
& Better 
Health 

Positive Affect 
Regulation 
Strategies 

Mindfulness 
and Mindful 

Eating 

Exercise & 
Sleep 

Guidelines  

Low 
Carbohydrate 

Nutrition 
Education 

Behavioral 
Support 

Novel intervention for type 2 diabetes 



Encouraged to eat  

• 20-35 non-fiber grams of 

carbohydrates a day 

• Protein same (80-120 g a day, 

no more than 25-50 g of 

protein at a time) 

• Rest of calories from fat 

 

Asked to eat when hungry,  

stop when full 

Very low-carbohydrate, ketogenic diet 



 

• Gratitude 

• Savoring 

• Personal strengths 

• Positive reappraisal 

• Positive activities  

Saslow & Moskowitz, 2013 

Saslow, Cohn, & Moskowitz, 2013 

Cohn, Pietrucha, Saslow, Hult, & Moskowitz, 2014 

 

Positive Affect Regulation Strategies 



How does it help? 
• broaden perspective, build 

resources (Fredrickson & Joiner, 2002) 

• “time-out” from stress (Folkman, 

2008) 

• hedonic theory: doing more 
of what you like (Williams, 2008) 

 

Positive Affect Regulation Strategies 



Awareness and acceptance of: 

• Hunger & fullness  

• Cravings & triggers 

• Flavor, texture, aroma 

• Thoughts & feelings 

 
Daubenmier, Kristeller, Hecht, et al., 2011 

Daubenmier, Moran, Kristeller, et al., 2016 

Mindfulness and Mindful Eating 



How does it help?  
 
Learn to acknowledge but not act 
on impulses 
 

• Reduce emotional eating 
• Reduce eating due to 

external cues 
 

• (O'Reilly, Cook, Spruijt‐Metz, & Black, 2014) 

Mindfulness and Mindful Eating 



Based on Bandura’s Social 
Cognitive Theory of Self-
Regulation 

• self-monitoring diet, exercise, 
& sleep for self-diagnosis and 
self-motivation 

• vicarious experiences (such as 
quotes from successful others) 
to improve self-efficacy and 
develop new norms 

• slow skill transitions to 
improve self-efficacy 

Behavioral Support 



Encouraged to engage in 

moderately intense physical activity, 

such as brisk walking, for at least 

150 min/week. 

 

Find activities they enjoy! (Michelle Segar) 

 

Physical activity is related to better 

physical health & blood sugar 

control, reduced inflammation, 

depression, and anxiety (Warburton, Nicol, 

& Bredin, 2006) 

 

Physical Activity Guidelines 



Encouraged to sleep 7-9 hours a 

night, enough to feel well rested  

 

Sleep is related to better physical 

health & blood sugar control, 

reduced inflammation, and 

depression (Alvarez & Ayas, 2007; Tsuno et 

al, 2005) 

Sleep Guidelines 



 

 

Treating Type 2 

Diabetes:  

In-Person Program 



34 overweight individuals with type 2 diabetes or 

prediabetes, not on insulin.   
 

Baseline HbA1c about 7%. 
 

12-month program:  

• weekly, catered, 2-hour classes for about 4 months 

• meetings every 2 months for the remaining time 



Compare two diets, both supported 

with extras 

ADA carbohydrate-
counting diet 

Multi-
component 
program 

Very low-
carbohydrate diet 

Multi-
component 
program 

Positive Affect 
Training 

Mindfulness 
Instruction 

Exercise & 
Sleep 

Guidelines  

Behavioral 
Support 



Compare two diets 

ADA carbohydrate counting: 

goal of about 150 grams 

of carbs/day (n = 18) 

Very low carbohydrate:  

goal of about 20-35 net  

grams of carbs/day (n = 16) 



Measurements 



Example handout: 
 

 



Dropout, medication changes 

ADA carb-counting diet 
& extras 

Dropout: 17% 

11% discontinued one or 
more diabetes 
medications  

Very low-carbohydrate 
diet & extras 

Dropout: 12% 

44% discontinued one or 
more diabetes 
medications 



Results: at 12 months, percentage of  

participants reaching thresholds 

0

25

50

75

100

HbA1c went
below 6.5%

lost at least 5%
body weight

Very low-
carbohydrate diet

Carbohydrate-
counting (ADA) diet



 

 

Treating Type 2 

Diabetes:  

Online Program 



So, let’s do some online research 

25 overweight adults (BMI ≥25) with type 2 diabetes 

(elevated HbA1c of 6.5%-9%) on no diabetes medications 

other than metformin.  
 

Baseline HbA1c about 7%.   
 

32-week (8-month) program:  

• automatic e-mails with symptom check-in, online videos, & 

downloadable handouts; e-mail and phone support 



Randomize Participants to 1 of 2 Groups 

Positive 
Affect 

Training 

Mindfulness 
Instruction 

Exercise & 
Sleep 

Guidelines  

Behavioral 
Support 

ADA plate  
method diet (n=13) 

Very low-
carbohydrate diet 

(n=12) 

Multi-
component 
program 



Remote measurements 



Example video slide: 

*increase your food variety! 
 

online low carb recipe collections like  

http://www.genaw.com/lowcarb  



Dropout, diet ratings 

ADA plate  
method diet 

Dropout: 46% 

Lower rating for how much 
they like how they feel on 
their assigned diet 

More likely to self-report 
cheating on the diet 

Very low-carbohydrate 
diet & extras 

Dropout: 8% 

Higher rating for how 
much they like how they 
feel on their assigned diet 

Less likely to self-report 
cheating on the diet 



Self-reported diet 

ADA plate  
method diet 

Non-fiber g of carbs: 
144.8 (SD 33.7)  
(152 g at baseline) 

Percentage of calories 
from total carbs:  
43.0% (SD 9.1%) 
(38% at baseline) 

Very low-carbohydrate 
diet & extras 

Non-fiber g of carbs: 
43.5 (SD 33.9)  
(164 g at baseline) 

Percentage of calories 
from total carbs: 
18.5% (SD 
12.8%)(40% at 
baseline)  



Results: at 8 months, percentage of  

participants reaching thresholds 

0

25

50

75

100

HbA1c went below
6.5%

lost at least 5%
body weight

Very low-
carbohydrate diet

Plate-method diet
(ADA)



Body weight and HbA1c plotted for each participant separately 

for each of the three time periods (0, 4, and 8 months). 



Participant comments 

Vey low-carbohydrate diet 
& multicomponent program 

 

“Things are going very well. Still excited by the 

weight loss and the blood glucose 

levels.  Thanks for being there.  Look forward 

to the messages each week.” 

 

“Very happy with the diet, lack of hunger, 

weight loss (down 28lbs in 6 weeks or so). Had 

a diabetes checkup with my doctor.  My A1c 

was 5.8.  So all good!”  

 



Optimizing the 

Online Program: 

Texts, Meter, Gifts 



Optimizing the online program 

44 overweight individuals with type 2 

diabetes, on no diabetes medications other 

than metformin. 

 

Baseline HbA1c 8.4%.   
 

12-month program:  

• similar to the previous program 



Compare 3 Factors 

Very low-carbohydrate diet 
& multicomponent program 

Breath Meter  
(Yes or No) 

Full factorial (2x2x2) 

Text 
Messages 
(Yes or No) 

Food & Book 
Gifts 

(Yes or No) 



Text Messages (Yes or No) 

Better 
Adherence 
& Health 

Positive 
Affect 

Training 

Mindfulness 
Instruction 

Exercise & 
Sleep 

Guidelines  

Nutrition 
Education 

Behavioral 
Support 



Breath Meter (Yes or No) 



Food & Book Gifts (Yes or No) 



Participant comments 

Vey low-carbohydrate diet 
& multicomponent program 

A1c reduced from 8.2% to 6.3% after 5 

months: “I am very happy with my new state of 

health!  My Doctor reduced my Metformin in 

half... I want to thank you for giving me control 

of my sugar cravings, and my blood glucose 

levels! I now I have the tools to completely 

control my own Type 2 Diabetes. Food no longer 

dominates my thoughts.”  

 



Participant comments 

Vey low-carbohydrate diet 
& multicomponent program 

A1c reduced from 11.4% to 5.9% after 7 months: “I 

can't really think of any improvements to be honest, 

think you do a good job of providing useful 

information to stay low carb! Thanks! Last blood test 

low triglycerides, all good readings. Dr. is cutting meds. 

Thank You.”   

  

A1c reduced from 8.3% to 6.9% after 6 months: “I'm 

so excited!... My doctor LOVES this plan to promote a 

healthier me! Thanks forever!”  



Optimizing the 

Online Program: 

Positive Affect, 

Mindfulness, Tracking 



K01 from the National Institute of Diabetes  

and Digestive and Kidney Diseases  

	

NOW RECRUITING at SUCCEEDStudy.org 
144 overweight individuals with type 2 diabetes, on no 

diabetes medications other than metformin 
 

12-month program:  

• similar to previous trials with optional texts, some gifts, 

urine test strips 

• measurements at 0, 4, 8, and 12 months 



Compare 3 Factors 

Very low-carbohydrate diet 
& multicomponent program 

Dietary 
Tracking 

(High or Low) 

Full factorial (2x2x2) 

Mindfulness 
(Yes or No) 

Positive 
Affect  

(Yes or No) 



Remote measurements 



Results 

We’ll see! 
NOW RECRUITING at 

SUCCEEDStudy.org 

 

 



SUCCEEDStudy.org 

Help me recruit! Take some brochures! 

  

Overweight adults (BMI 25-45), 21-70 years old, 

A1c 6.5%+, on metformin or no glucose-lowering 

medications for their type 2 diabetes, Paid $100 



 

 

Future 

Research 



Future: Long-term adherence 

  

Elliott Joslin, 1915 

“The after treatment of diabetic 

patients is quite as important as the 

initial treatment.  Patients must learn 

to keep sugar-free and maintain 

weight, and when difficulties occur 

report for advice.”  



Future: Simplified rules? 

  



Future: Keto vs. Low-Carb 
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NOW RECRUITING at SUCCEEDStudy.org 


