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What Will I Get Out of This Talk?

If I am fortunate, three things!

What’s with this Kraus Guy?

• Note Taking
• Prolonged Sitting
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Read this Book:

The Sense of Structure

George D. Gopen
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Read this Book:

Thinking Fast and Slow

Daniel Kahneman

The grandfather of 
Behavioral Economics
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Listen to this Podcast:

Hidden Brain

Shankar Vedantum 
interviews
Leidy Klotz

“Do Less”
6 June 2022
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Why Do We Need Clinical Trials?
Three studies where epidemiology has misled—
one of which caused significant excess morbidity 
and mortality, one of which might have:

• Arrhythmias and sudden cardiac death
 -> CAST Trial
• HRT and CVD in post-menopausal women
 -> HERS, WHI Trials
• Homocysteine and CVD risk
 -> Folate replacement for prevention 
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Standard Components of a Good 
Clinical Trial

• Randomized – to address unmeasured 
confounders at baseline

• Controlled – to address effect of unmeasured 
confounders

• Blinded – to control for treatment and 
measurement bias, especially in subjective 
measures
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Don’t look at the slides …..

….. Behind the curtain
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Special Considerations for 
Randomized Controlled 
Exercise or PA Clinical 

Trials
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Considerations—PA Studies

o What is being tested
o The sex issue

o When to measure what
o These issues apply to population 

and cohort studies as well
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Considerations (1)

What is being tested?
Ø Intensity
Ø Amount; over what period?
Ø Frequency
Ø Energy Expenditure
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A Three Body Problem
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Control Group 

50

Low-
Amount/Moderate 

Intensity Group
44

Low-Amount/High
Intensity Group

49

High-Amount/ High
Intensity Group

50

STRRIDE Assessments
Domains and Tools:

Fitness  Exercise testing
Body composition CT, Skinfolds
Insulin sensitivity IVGTT
Lipid profile  Fasting plasma, NMR
Food intake  Recall measures
hsCRP  Fasting plasma, ELISA
   

3 months
 Ramp-up

6 months
 Training

2 weeks Detraining
24h 96h 2w
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335 Randomized

Control Group 
73

Inactivity

Low-
Amount/Moderate 
Intensity Group

73
1200 kcal/week 
or 12 miles/week

at 40-55% VO2 max

Low-Amount/High
Intensity Group

103
1200 kcal/week 
or 12 miles/week 

 at 65-80% VO2 max
 

High-Amount/ High
Intensity Group

86
2000 kcal/week
or 20 miles/week

 at 65-80% VO2 max
 

6 months
 Training

3 months
 Ramp-up

2 weeks Detraining
24h 96h 2w

STRRIDE
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STRRIDE - Training Protocols

Protocol    Intensity    Amt       Min/wk
    (peak VO2) (kcal/wk)        (min per wk)

Brisk Walking     13 miles/week 1300      170

Jogging               13 miles/week  1300      120
Jogging               22 miles/week   2200      170

Inactive      None         None
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Protocol        Intensity          Amount/Dose
    (peak VO2)     (kcal/wk)   (min per wk)

Low/Mod  40-55%      1300 170

Low/Vigor  65-80%    1300 120
High/Vigor  65-80%    2200 170

Inactive  None               None  None

STRRIDE - Training Protocols

Int

Amt
Freq
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STRRIDE II - Training Protocols

Protocol  Intensity Amount    Frequency
    
AT  65-80% VO2  1300kcal   3x per wk

   
RT  3 reps of  12-15 reps   3x per wk
    
AT/RT    combination      AT/RT    3-5x per wk
    
High AT  65-80% VO2  2200kcal   3x per wk
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STRRIDE - Training Protocols
Intensity               Amount    Presc Wt. 

Loss
  (peak VO2)                      (kcal/wk)

Brisk Walking  16 miles/week None

Jogging  16 miles/week None

Brisk Walking  10 miles/week None

DPP Program  10 miles/week 7% Diet
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Considerations (2)

The Gender Issue
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Considerations (3)

What to Measure When 
Relative to the Last 

Training Bout
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A Few Words about MoTrPAC

Ø Big Science
Ø Collaborations
Ø Work in Progress
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Pilot Studies

• Utility cannot be overemphasized
• To show feasibility
• Provide preliminary data for application
• Provide estimate of statistical power
• Point out logistical challenges
• Give the study group confidence
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Working as a Collaborative -- MoTrPAC
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Human Clinical Centers
1. ExPACT - Ball State/Alabama/Florida
2. U of Colorado - Denver
3. Duke/East Carolina University
4. Texas (San Antonio and UTMB)
5. Pennington Biomedical Research Center
6. U of California - Irvine (Pediatric Center)

Coordinating Center - U of Florida, Wake Forest, 
U of Vermont
Bioinformatics Data Center - Stanford 
Chemical Analysis Sites - Broad, Duke, Emory,
Georgia Tech, Mayo Clinic, Michigan, Mount Sinai, 
Stanford, Pacific Northwest National Lab
Animal Sites - Iowa, Florida, Harvard, UCLA, 
Virginia, Kansas Med Center, Missouri

MoTrPAC Team
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Reunion Slides
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Reunion Protocol

• STRRIDE I participants that finished intervention period—drop-
outs not invited back.

• 10 years following completion invited back for CPX test, blood 
work, assessment of BP, lipids, FBG, FI, waist circumference 
and weight, PA in last three months.

• Comparisons made to pre-intervention assessments.
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Reunion Results
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Absolute VO2
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Fasting Plasma Insulin
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Change in Peak VO2
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Intensive Lifestyle Intervention in Type 2 Diabetes

n engl j med 369;2 nejm.org july 11, 2013 149

Risk Factors for Cardiovascular Disease

During the first year of follow-up, patients in the 
intervention group had greater improvements 
than the control group in glycated hemoglobin 
levels (Fig. 1D) and in all other measured cardio-
vascular risk factors, except for low-density lipo-
protein (LDL) cholesterol levels (Fig. S2 and Table 
S1 in the Supplementary Appendix). The between-
group difference in cardiovascular risk factors 
diminished over time, with the glycated hemo-
globin level and systolic blood pressure showing 
the most sustained differences. LDL cholesterol 
levels were lower in the control group than in the 

intervention group (mean difference, 1.6 mg per 
deciliter [0.04 mmol per liter] during 10 years of 
follow-up). The use of antihypertensive medica-
tions, statins, and insulin was lower in the inter-
vention group than in the control group (Fig. S2 
and S3 and Table S1 in the Supplementary Ap-
pendix).

Clinical Outcomes
The composite primary outcome — the first oc-
currence of death from cardiovascular causes, 
nonfatal myocardial infarction, nonfatal stroke, 
or hospitalization for angina — occurred in 403 
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Figure 1. Changes in Weight, Physical Fitness, Waist Circumference, and Glycated Hemoglobin Levels during 10 Years of Follow-up.

Shown are the changes from baseline in overweight or obese patients with type 2 diabetes who participated in an intensive lifestyle 
 intervention (intervention group) or who received diabetes support and education (control group). The reported main effect is the average 
of all between-group differences after baseline. Means were estimated with the use of generalized linear models for continuous measures. 
MET denotes metabolic equivalents; asterisks indicate P<0.05 for the between-group comparison. Data from 107 visits during year 11 
were not included in the analyses.
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original article

Cardiovascular Effects of Intensive Lifestyle 
Intervention in Type 2 Diabetes

The Look AHEAD Research Group*

The authors and their affiliations are listed 
in the Appendix. Address reprint requests 
to Dr. Rena Wing at the Weight Control and 
Diabetes Research Center, Warren Alpert 
Medical School of Brown University and 
Miriam Hospital, 196 Richmond St., Provi-
dence, RI 02903, or at rwing@lifespan.org.

* A complete list of participants in the 
Look AHEAD (Action for Health in Dia-
betes) Research Group is provided in 
the Supplementary Appendix, available 
at NEJM.org.

This article was published on June 24, 
2013, at NEJM.org.

N Engl J Med 2013;369:145-54. 
DOI: 10.1056/NEJMoa1212914
Copyright © 2013 Massachusetts Medical Society.

A bs tr ac t

Background
Weight loss is recommended for overweight or obese patients with type 2 diabetes 
on the basis of short-term studies, but long-term effects on cardiovascular disease 
remain unknown. We examined whether an intensive lifestyle intervention for 
weight loss would decrease cardiovascular morbidity and mortality among such 
patients.

Methods
In 16 study centers in the United States, we randomly assigned 5145 overweight or 
obese patients with type 2 diabetes to participate in an intensive lifestyle interven-
tion that promoted weight loss through decreased caloric intake and increased 
physical activity (intervention group) or to receive diabetes support and education 
(control group). The primary outcome was a composite of death from cardiovascu-
lar causes, nonfatal myocardial infarction, nonfatal stroke, or hospitalization for 
angina during a maximum follow-up of 13.5 years.

Results
The trial was stopped early on the basis of a futility analysis when the median fol-
low-up was 9.6 years. Weight loss was greater in the intervention group than in the 
control group throughout the study (8.6% vs. 0.7% at 1 year; 6.0% vs. 3.5% at study 
end). The intensive lifestyle intervention also produced greater reductions in gly-
cated hemoglobin and greater initial improvements in fitness and all cardiovascu-
lar risk factors, except for low-density-lipoprotein cholesterol levels. The primary 
outcome occurred in 403 patients in the intervention group and in 418 in the con-
trol group (1.83 and 1.92 events per 100 person-years, respectively; hazard ratio in 
the intervention group, 0.95; 95% confidence interval, 0.83 to 1.09; P = 0.51).

Conclusions
An intensive lifestyle intervention focusing on weight loss did not reduce the rate of 
cardiovascular events in overweight or obese adults with type 2 diabetes. (Funded 
by the National Institutes of Health and others; Look AHEAD ClinicalTrials.gov 
number, NCT00017953.)
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PA at 10 Years
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Change MAP controlled PA
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(Additional) Questions?
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