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Summary of Evidence and Effect Sizes for the Benefits 
of Weight Loss Interventions on Major Morbidity

Morbidity Adult 

Prevalence

RR

Reduction

3-year 

NNT

Evidence 

for Benefit

Diabetes 12% 40-60% 7 Strong

Hypertension 29% 20% 13 Strong

Moderate 

Disability

25% 50% 14 Moderate

Chronic Kidney 

Disease

16% 30% 119 Moderate

CVD Incidence ---- ---- Unclear

References:  1Knowler et al., NEJM, 2002; 2Welton et al., Arch Intern Med,1997; 
3Rejeski et al., NEJM , 2012, 4Look AHEAD Study Group, 2014; 5Look AHEAD Study Group, 2013
6National Diabetes Fact Sheet;  7National Chronic Kidney Disease Fact Sheet.



Potential for Remission of Type 2 Diabetes 

with Lifestyle Intervention

• Background assumption that diabetes irreversible.

• Studies of bariatric surgery demonstrate ~60% 

remission rate after 5 years. 

• Early type 2 diabetes characterized by an extended 

period of continued insulin production and action.

• Lifestyle intervention is effective on multiple pathways 

of insulin resistance.

• The Look AHEAD Study was the largest, intensive 

lifestyle-based weight loss intervention ever conducted.



Historical Perspective: Evidence and Epidemiology 
when Look AHEAD was Designed: Year 2000

▪ Adult U.S. obesity prevalence:  32%

▪ Diabetes prevalence 9%

▪ CVD accounting for almost half of deaths.

▪ ~ 34% of the population attempting weight loss.

▪ Weight loss associated with many short-term benefits. 

▪ Cohort studies associated weight loss with increased
mortality risk.

▪ Studies of “intentional” weight loss were inconclusive.



Study Population (Inclusion Criteria)

• Overweight/obese (mean BMI=36)

• Type 2 diabetes 

• Age 45-75 (mean 59).

• With (13%) or without prior CVD (87%)

• Passed graded exercise test.

• Metabolically controlled 

• (A1c<11%; trig <600; BP<160/90)

• Pragmatic choice due to power concerns.

• Population with conceivably much to gain from weight loss.



Diabetes 

Support & 

Education

Intensive

Lifestyle

Baseline

Outcomes

Follow-up

11.5-yr

3-4 educational sessions 

per year related to self-care 

and diabetes management 

Year 1: Weekly Counseling

Goal=10% wt. loss

1200-1800 kcal/day

175 minus Phys. Activity

Comprehensive  Behavior Support

Years 2-4: Monthly contact 

for maintenance.

Years 5+: Quarterly contact

to prevent re-gain.

Refresher Sessions throughout

Intensive lifestyle intervention on CVD events over 11.5 y: 

The Look AHEAD Study: Study Design



Changes in weight, physical fitness, waist circumference, and 
A1c levels over 10 years: The Look AHEAD Study

Look AHEAD Study Group, New Engl J Med, 2013



Look AHEAD Study Group, New Engl J Med, 2013

Effect  of intensive lifestyle intervention on CVD 

events over 11.5 y: The Look AHEAD Study



DSE

ILI

Baseline

1-yr Outcomes

Follow-up

Combined

11.5-yrWeight Change

Analytic Design

Gain / Stable (<  

2%)

Loss 2 – 5%

Loss 5 – 10%

Loss > 10%

Adjust for baseline characteristics: 

age, sex, race/ethnicity, CVD history, 

insulin use, diabetes duration, body 

weight, A1c, LDL, SBP.

Exclude: people with CVD 

events before yr 1; missing 

weight change data.

Presented at The Obesity Society Annual Meeting, 2013



Comparison of control group (reference) with intensive weight-loss 
intervention weight loss categories:  The Look AHEAD Study

The Look AHEAD Study Group, Lancet Diabetes and Endocrinology, 2016



• RCT of 4503 overweight adults 
with diabetes.

• Net weight loss 7.9% at 1 y; 
3.9% at 4y.

• Net fitness improvement of 
15.3% at 1 y; 6.4 % at 4 y.

• 1-year remission greatest for ILI 
subgroups with < 2 yrs DM 
duration (21%) and low initial 
A1c (17%).

Gregg et al., JAMA, 2012



11.5
(10.1 – 12.8)

Impact of Look AHEAD Intervention on Probability of Remission from 

Diabetes (Partial or Complete) by Year



17.1
(15.5 – 18.7)

Impact of Look AHEAD Intervention on Number of Years of Continuous 

Remission from Diabetes (Partial or Complete)

Gregg et al., JAMA, 2012



Overall /        DSE /          ILI



▪ No significant effect of on the primary outcome of 
cardiovascular disease incidence in ITT.

▪ However, the impact of weight loss intervention on CVD 
may depend upon the magnitude of response to the 
intervention.

▪ Significant, strong benefits of the ILI on physical disability 
and partial diabetes remission and sleep apnea.

▪ Significant, moderate benefits of ILI on chronic kidney 
disease and depression. 

Summary:  Findings from Look AHEAD



Challenges (and Special Opportunities for REWIND)

▪ Engagement and participation in major public health implementation of 
intensive lifestyle intervention.

▪ Sustainability of intervention

▪ Sustainability of effect.

▪ Unique design opportunities for REWIND:

• Unique definition of remission (and advantage of maintaining 
metformin).

• Multiple clusters (units) with staggered roll-out.

• Multi-level measurement.

• 2+ levels of comparable controls.

• Real World data and real-world implementation.



EXTRAS



DPP slide

Findings:  Reversion from IGT 

to NGT has a large impact on 

subsequent diabetes incidence 

and improvement in CVD risk 

factors.

Goldberg et al., Diabetes Care 2009; Perrault, 2012





Diabetes Prevention Studies from China, India and Japan

▪ 31-46% reduced incidence over 
6 years with no weight change

▪ 28% reduced incidence over 
3yrs with no wt loss.

▪ 44% reduced incidence over 4 
years with 1.8 % wt loss).

▪ 67% reduced incidence over 4 
years with no wt change.
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Look AHEAD Research Group; Lancet Diabetes and Endocrinology; 2014

Effect of Lifestyle-Based Weight Loss Intervention on 
Nephropathy:  The Look AHEAD Study

Very high risk CKD defined as:

a) eGFR < 30mL/min 

regardless of urine ACR.

a) eGFR < 45 ml/mn and urine ACR > 30

b) eGFR < 60 mL/min and urine ACR > 300

c) Renal replacement therapy



Relationship of A1c (x-axis) and 10-year Diabetes Incidence (y axis).  

Circle size represents the proportion of total diabetes cases over 10 years. 

A1c Level        <5.0         5.0         5.1         5.2          5.3          5.4       5.5      (5.6  - 5.8)  (5.8 - 6.5)

$15k per QALY

$44k per QALY 

$89k per QALY

$>105k per QALY

Adapted from Zhang et al., 2010; Zhuo et al., 2012; Gregg et al., 2013



CDC Diabetes Prevention Recognition Program

• 1557 CDC-recognized programs across 50 states/territories.

• >10,300 coaches (lay people; health professionals) trained.

• Serving 156,935 eligible participants.

• 65 commercial health plans providing some coverage for 3M in 11 states



Gregg for Look AHEAD Study Group; Lancet Diabetes and Endocrinology, 2016



Kuna et al., Sleep, 2013

4-year OSA Remission:

ILI:  20.7%

DSE:  3.6%

• Sub-sample of 264 adults

With type 2 diabetes and 

previously diagnosed 

obstructive sleep apnea

• 4-year assessment of 

apnea-hypopnea index



Impact of Look AHEAD Beyond CVD

▪ Complete/Partial Remission from Diabetes

▪ Chronic Kidney Disease

▪ Sleep apnea

▪ Depression

▪ Disability and disability-free life expectancy



Impact of Intensive Lifestyle Intervention on Depression in 
Type 2 Diabetes:  The Look AHEAD Trial

▪ Reduced depression incidence (RR=0.85) and better BDI scores among 
ILI participants with no depression.

▪ No effect of ILI on progression or remission from depression.

Look AHEAD Study Group, Diabetes Care 2014


