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About today’s webinar

• All attendee lines are muted

• Q&A session after presentation

• Recording webinar

– www.YourDiabetesInfo.org/Webinars

• Please complete the evaluation survey

• Request a certificate completion

– ndep@hagersharp.com
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• Partnership Activities
– Co-sponsoring webinars 

• “Diet Counseling for People with Diabetes and 

Kidney Disease” (May 2014)

• “Exercising on Insulin – Staying in Balance” 

(September 2013)

– Promotion of publications and resources
• DCE co-brands NDEP publications

– NDEP featured DCE on its “Partner Spotlight” 
webpage
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Information for Participants Who Registered 

Through AND-DCE Website

• Handouts

• Available at www.dce.org

• Log-in, go to Member Features tab > My Media

• CEU Request (for Registered Dietitians)

• Everyone who registered through the DCE website will receive an email 

within the next 24 hours that contains a link to the CEU certificate

• If you are an RD, please use this link to obtain and print your CEU 

certificate

• If you do not receive the email, please contact DCE at 

dcewebinars@gmail.com

http://www.dce.org/
mailto:dcewebinars@gmail.com
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Obesity

• Obesity is complex

• Attributed to a combination of causes and 
contributing factors: 

– behavior (dietary patterns, physical activity)

– genetics and biology

– psychosocial & environmental features (built 
environment, education, economic status, 
food marketing & promotion)



Body Mass Index (BMI)

• BMI (kg/m2): screening tool

• Overweight: excess amount of body weight that may 
come from muscles, bone, fat, and water

• Obesity: excess amount of body fat



The public health problem of obesity: 
comorbidities and prevalence

Stroke

Depression
Pulmonary disease

• abnormal function
• obstructive sleep apnea
• hypoventilation syndrome

Nonalcoholic fatty liver disease
• steatosis
• steatohepatitis
• cirrhosis

Pancreatitis

Gall bladder disease

Cancer
breast, uterus, cervix, prostate, kidney
colon, esophagus, pancreas, liver

Gout

Skin

Idiopathic intracranial hypertension

Cataracts

Coronary heart disease

Diabetes

Hypertension

Dyslipidemia

Gynecologic abnormalities
• abnormal menses
• infertility
• polycystic ovarian syndrome

Osteoarthritis

Phlebitis
• venous stasis

16.9% of 2- to 19-year-old children/adolescents and 34.9% of adults are obese 
(prevalence data from 2011-12, JAMA. 2014;311: 806-814)



Age-adjusted Prevalence of Obesity and Diagnosed 

Diabetes Among US Adults
Obesity (BMI ≥30 kg/m2)

1994 2000

No Data <14.0%  14.0%–17.9%  18.0%–21.9%  22.0%–25.9% > 26.0%

2013

Diabetes

1994 2000

No Data  <4.5%  4.5%–5.9%  6.0%–7.4%  7.5%–8.9% >9.0%

2013

CDC’s Division of Diabetes Translation. National Diabetes Surveillance System available at 

http://www.cdc.gov/diabetes/statistics



Prevalence of Diabetes in U.S. Adults

• Prevalence of all diabetes: 29.1 million

• Diagnosed diabetes: 21.0 million

• Undiagnosed diabetes: 8.1 million

• Prediabetes: 86 million 

• Total cost of diabetes care: $245 billion

Source: CDC National Diabetes Statistics Report, 2014 



Weight Loss Efficacy Trials

• Diabetes Prevention 

Program (DPP & DPPOS): 

Individuals at high risk for 

developing T2D

• Look AHEAD-overweight 

and obese individuals with 

T2D



DPP Goals: Primary

To prevent or slow the development of 

type 2 diabetes in persons at high risk 

for developing it (impaired glucose 

tolerance, abnormal fasting glucose 

levels, and at least overweight)



DPP Study Population

~ 67% women

20% older than age 60

Mean age: 51 years

BMI: 34 kg/m2

History of GDM: 16%

Caucasian

55%

African

American

20%

Hispanic

American

16%

Asian/Pacific Islander

4%
American

Indian

5%



Study Interventions
Eligible participants

Randomized

Standard lifestyle recommendations

Intensive 

Lifestyle

(n = 1079)

Metformin

850 bid

(n = 1073)

Placebo

(n = 1082)

Troglitazone
Discontinued 6/98

(n = 585)



Lifestyle Intervention

• An intensive behavioral 
modification program with the 
following specific goals:

• > 7% loss of body weight and 
maintenance  of weight loss

• > 150 minutes per week of moderate 
intensity physical activity 



Lifestyle Intervention  

• Program supervised by a case manager

• 16 individual sessions in core curriculum 

(over 24 weeks) 

• Monthly individual visits post core

– Must be seen in person at least every two months

• Periodic group classes and motivational 

campaigns 



Mean Weight Change from Baseline
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Diabetes Prevention Program 

Conclusions

• After mean study duration of ~ 3 years, lifestyle 

intervention and metformin established as effective 

means of delaying/preventing diabetes in high-risk 

persons

• Important to assess longer-term effects regarding 

– Development of diabetes

– Diabetes complications including microvascular, 

neurologic, and CVD 

– Health economic implications



DPP-Outcomes Study

• Follow-up study: all participants eligible to 

continue, re-consented 88% of original cohort

• All participants offered initial 16 session 

curriculum in group format

• Placebo discontinued

• Metformin group continued open-label use

• Lifestyle group: offered two 4-class sessions per 

year



DPPOS – 15 Year Results
• Study participants in the intervention groups continue to 

experience benefits

After 2.8 Years of 

DPP

After 10 Years of 

DPP/DPPOS

After 15 Years of 

DPP/DPPOS

ILS 58% 34% 27%

Metformin 31% 19% 18%

• Participants continue to be monitored for other 

conditions such as cardiovascular disease and 

microvascular complications

Diabetes Prevention Program Research Group. Long-term effects of lifestyle intervention or metformin on diabetes development and

microvascular complications over 15-year follow-up: the Diabetes Prevention Program Outcomes Study. Lancet Diabetes Endocrinol

2015. Published Online September 14, 2015. http://dx.doi.org/10.1016/S2213-8587(15)00291-0



Lifestyle intervention “trumps” genetic risk



Look AHEAD

• Lifestyle Intervention designed to produce long-

term weight loss in overweight/obese people 

with diagnosed type 2 diabetes



Look AHEAD Background

• Weight loss has numerous short-term benefits in 

overweight and obese individuals with type 2 

diabetes

• It is not known whether weight loss reduces 

cardiovascular morbidity and mortality

• Observational studies have provided conflicting 

results



Look AHEAD

• Objective: To compare, in OW/Ob persons with 

Type 2 Diabetes, the long-term health effects of an 

intensive lifestyle intervention compared to a less 

intensive program of diabetes education and 

support

• Primary Outcome: 1st occurrence of a composite 

outcomes: CVD death, MI, stroke, & hospitalized 

angina over a period of up to 13.5y

– Sponsored by NIDDK, NHLBI, NINR, ORWH, CDC



Clinical Sites

Baltimore

Philadelphia

New York

Providence

Boston

Clinical Site Coordinating 

Center

Seattle

Los Angeles

San Antonio
Houston

Baton Rouge

Minneapolis

Memphis

Birmingham

Pittsburgh

Denver

Phoenix

Winston-Salem



Inclusion Criteria

• Type 2 diabetes

• Any treatment

• <30% on insulin

• Overweight 

• BMI > 25 or 27 on ins.

• Age 45-75 years

• Prior CVD history 

allowed if safe

• > 33% minorities

• HbA1c <11%

• BP <160/100 mmHg

• Triglycerides <600 mg/dl

• Source of medical care 

outside of Look AHEAD

• Pass a maximal exercise 

test

• Ability to adhere



Study Interventions

• Diabetes Support and Education (DSE)

• - health education topics:

• diet

• exercise

• social support

• Intensive Lifestyle Intervention (ILI)

• - ≥ 7% weight loss

• - caloric restriction & exercise



Lifestyle Intervention

• Months 1-6

– 3 group meetings

– 1 individual session

• Months 7-12

– Minimum of 2 face-to-face contacts/month

– 2 group meetings; 1 individual

• Months 13-48

– Minimum of 2 contacts/month, at least 1 face-to-face

• Months 48+

– Minimum of 2 contacts/year

• No medical management



Intensive Lifestyle Intervention

• Dietary Intake
– 1200-1500 kcal/day < 250 lb

– 1500-1800 kcal/day > 250 lb

– < 30% calories from fat

– meal replacements

– menu plans

• Physical Activity
– gradual increase

– 175 min/wk

– 10,000 steps/day

• Behavioral Component



Diabetes Support and Education (DSE)

• 3 group educational/social support 

sessions per year for 4.0-6.5 years; 

attendance encouraged

• 1 session = diet and nutrition 

• 1 = exercise and physical activity

• 1 session “support”: open discussion 

topics



Baseline Characteristics of Participants

ILI DSE

(N=2,570) (N=2,575)

Women 59 % 60 %

Minority 37 % 37 %

Age (years) 58.6 ± 6.8 58.9 ± 6.9

Insulin Users 14.8 % 15.8 %

History of Prior CVD Event 14.4 % 13.6 %

HbA1C (%) 7.25 ± 0.02 7.29 ± 0.02

BMI (kg/m2)

- Females

- Males

36.3 ± 6.2

35.3 ± 5.7

36.6 ± 6.0

35.1 ± 5.2



ILI had significantly greater weight 

loss than DSE

DSE

ILI

Look AHEAD Research Group. NEJM  2013; 369:145-54



Hemoglobin A1c

DSE

ILI

Look AHEAD Research Group. NEJM  2013; 369:145-54



DSE participants had significantly greater 

use of medications than ILI

DSE

ILI

Antihypertensive HR=0.88 (.78, .89) p=.026 Statins HR=.86 (.78, .94) p = .001

Insulin HR=.74 (.66, .82) p  < .001

Look AHEAD Research Group. NEJM  2013; 369:145-54



Secondary Outcomes and Results

• Improvements in fitness

• Sustained improvements in systolic bp

• Higher HDL over 10 year period

• Slowing of loss of mobility associated with 

aging + T2D

• Reduced sleep apnea (sub-study)



Primary Outcome Results

Look AHEAD Research Group. NEJM  2013; 369:145-54



Look AHEAD Conclusions

• Individuals with diabetes can successfully lose 
and maintain modest weight loss long-term

• ILI improves fitness and CVD risk factors

• ILI improved glycemic control relative to DSE

• Reduced use of insulin and other medications

• No reduction in risk for cardiovascular disease 
morbidity and mortality

• Intervention has been discontinued and follow-
up is on-going



Intervention Materials

DPP

• http://www.bsc.gwu.edu/DPP/manuals.htmlvdoc

Look AHEAD

• https://lookaheadtrial.org/public/dspMaterials.cfm

http://www.bsc.gwu.edu/DPP/manuals.htmlvdoc
https://lookaheadtrial.org/public/dspMaterials.cfm


Translation of the 

Diabetes Prevention Program (DPP)

Population-wide Delivery of Effective Interventions

Examining feasibility of 

approaches to deliver 

DPP-based lifestyle 

intervention to adults with 

pre-diabetes more cost 

effectively 

DPP translation studies 

are ongoing: encouraging 

preliminary results from 2 

groups



Putting Proven Therapies into Practice 

 Goal: Test practical and generalizable approaches to 

implement therapies with proven efficacy   

 Potential for dissemination 

 Sustainable models of implementation

 Cost-effective

 Broad reach and effective in diverse populations

 Real world settings (communities, worksites, etc.)



DPP Lifestyle Intervention 

Delivered in the YMCA

• Study Design

– Group-based DPP at YMCA vs. brief education only

– 92 participants at risk for diabetes

• Study Questions

– Can the YMCA deliver group-based DPP?

– Could it achieve similar weight loss to DPP?

– Would it be less costly?
Ackermann, et al. Am J Prev Med. 
2008 Oct;35(4):357-63; 



Results: Weight Loss & Maintenance

*p-values 

comparing 

Group DPP to 

Brief Advice

6 monthly 

visits

NO   

VISITS!

12 visits 

in 8 mos

Same intervention 

now offered to both 

groups

Ackermann, et al. Am J Prev Med. 

2008 Oct;35(4):357-63; 



Costs and Cost-effectiveness

PRE Diabetes Treatment Cost per year $US /QALY

Intensive Lifestyle $1,500 / $700 $11,000*

Group Lifestyle at YMCA $240† Cost Saving‡

* https://research.tufts-nemc.org/cear/ratio0.aspx

† Ackermann, et al. Am J Prev Med. 2008 Oct;35(4):357-63

‡  Herman, et al. 2005 Diabetes Care



Public Health Impact

• 2011: Congressional legislation established the 

CDC-led National Diabetes Prevention Program

– Goal is to establish local evidence-based lifestyle change 

programs for people at high risk for type 2 diabetes

– Inaugural partners (YMCA and United Health Group) 

delivering an intervention based on initial YMCA study

– Services have reached thousands of patients who were 

unlikely to get this intervention without this program



Community Health Worker 

Delivery of DPP Intervention

• Capitalized on a partnership with an existing community-
based diabetes education program

• Randomized trial

– 301 overweight or obese persons with pre-diabetes

• Group behavioral lifestyle intervention vs. usual care

• Delivered by trained Community Health Workers (CHWs)

– Persons with DM who had completed DM education, 
made lifestyle change and judged to have 
personality/competency to lead groups

Katula J. et al. Contemp Clin Trials. 2009 Sep 13. PMID: 19758580.



Percent Weight Loss

Baseline to 12 

month change:

LWL:  -7.3%

UCC:  -1.4%

p<0.001

Baseline to 24 

month change:

LWL: -5.1%

UCC: -0.6%

p<0.001

Katula et al. (2013). American Journal of Preventive Medicine



Fasting Blood Glucose

Katula et al. (2013). American Journal of Preventive Medicine

Baseline to 12 

month change:

LWL: -4.2 mg/dl

UCC: -0.3 mg/dl

p = 0.002

Baseline to 24 

month change:

LWL: -2.2 mg/dl

UCC: 2.1 mg/dl

p = 0.002



HELP Prevent Diabetes Costs

• Direct Medical Costs

– CHW, RD, staff time

– Materials, overhead

Costs DPP HELP PD

Total Cost (Year 1) $1771 $569

Total Cost (Year 2) $860 $284

Total Cost (Years 1 & 2) $2631 $853

Lawlor et al. (2013). American Journal of Preventive Medicine.



Conclusions

• Behavioral lifestyle intervention programs can 

produce weight loss in people at risk for diabetes or 

with diabetes

• Weight loss programs prevent conversion to 

diabetes and improve glucose control 

• Programs can be conducted at reasonable expense

– In clinic/medical centers

– YMCA

– Healthcare Centers 





Diabetes Prevention, Diabetes 

Management and Obesity Resources 

from NIDDK 

Joanne Gallivan, M.S., R.D.N.

Director, National Diabetes Education Program 

National Institute of Diabetes and Digestive and Kidney Diseases

National Institutes of Health



Diabetes Prevention Resources 

from NDEP
http://ndep.nih.gov/



GAME PLAN for Preventing Type 2 Diabetes: A 

Toolkit for Health Care Professionals and Teams 

www.YourDiabetesInfo.org/GAMEPLAN 



Diabetes Management Resources 

from NDEP
http://ndep.nih.gov/



Diabetes HealthSense
www.YourDiabetesInfo.org/HealthSense



NIDDK’s The Body Weight Planner
https://www.supertracker.usda.gov/bwp/



Resources from the Weight-control 

Information Network (WIN)
http://win.niddk.nih.gov/



Questions-and-Answers

To request a certificate of completion: ndep@hagersharp.com
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