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LOOK AHEAD RESEARCH GROUP  
 
Clinical Sites 
The Johns Hopkins University   Frederick L. Brancati, MD, MHS1; Jeanne M. Clark, MD, MPH1 
(Co-Principal Investigators); Lee Swartz2; Jeanne Charleston, RN3; Lawrence Cheskin, MD3; 
Kerry Stewart, EdD3; Richard Rubin, PhD3; Jean Arceci, RN; Susanne Danus; David  Bolen; 
Danielle Diggins; Sara Evans; Mia Johnson; Joyce Lambert; Sarah Longenecker; Kathy 
Michalski, RD; Dawn Jiggetts; Chanchai Sapun; Maria Sowers; Kathy Tyler 
 
Pennington Biomedical Research Center  George A. Bray, MD1;  Allison Strate, RN2; Frank L. 
Greenway, MD3; Donna H. Ryan, MD3; Donald Williamson, PhD3;  Timothy Church, MD3 ; 
Catherine Champagne, PhD, RD; Valerie Myers, PhD; Jennifer Arceneaux, RN; Kristi Rau; 
Michelle Begnaud, LDN, RD, CDE; Barbara Cerniauskas, LDN, RD, CDE;  Crystal Duncan, 
LPN; Helen Guay, LDN, LPC, RD; Carolyn Johnson, LPN, Lisa Jones;  Kim Landry; Missy 
Lingle; Jennifer Perault; Cindy Puckett; Marisa Smith; Lauren Cox; Monica Lockett, LPN 
 
The University of Alabama at Birmingham  Cora E. Lewis, MD, MSPH1; Sheikilya Thomas, 
MPH2; Monika Safford, MD3; Stephen Glasser, MD3; Vicki DiLillo, PhD3; Charlotte Bragg, MS, 
RD, LD; Amy Dobelstein; Sara Hannum, MA; Anne Hubbell, MS; Jane King, MLT; 
DeLavallade Lee; Andre Morgan; L. Christie Oden; Janet Wallace, MS; Cathy Roche, PhD,RN, 
BSN; Jackie Roche; Janet Turman 
 
Harvard Center    
Massachusetts General Hospital. David M. Nathan, MD1; Enrico Cagliero,  MD3; Kathryn 
Hayward, MD3; Heather Turgeon, RN, BS, CDE2;  Valerie Goldman, MS, RD2;  Linda 
Delahanty, MS, RD3;  Ellen Anderson, MS, RD3; Laurie Bissett, MS, RD; Virginia Harlan, 
MSW; Theresa Michel, DPT, DSc, CCS; Mary Larkin, RN; Christine Stevens, RN 
 
Joslin Diabetes Center: Edward S. Horton, MD1; Sharon D. Jackson, MS, RD, CDE2; Osama 
Hamdy, MD, PhD3; A. Enrique Caballero, MD3; Sarah Bain, BS;  
Elizabeth Bovaird, BSN, RN; Barbara Fargnoli, MS,RD; Jeanne Spellman, BS, RD; Kari 
Galuski, RN; Ann Goebel-Fabbri, PhD; Lori Lambert, MS, RD; Sarah Ledbury, MEd, RD; 
Maureen Malloy, BS; Kerry Ovalle, MS, RCEP, CDE 
 
Beth Israel Deaconess Medical Center: George Blackburn, MD, PhD1; Christos Mantzoros, MD, 
DSc3; Ann McNamara, RN; Kristina Spellman, RD 
 
University of Colorado Anschutz Medical Campus  James O. Hill, PhD1; Marsha Miller, MS 
RD2; Holly Wyatt, MD3 , Brent Van Dorsten, PhD3; Judith Regensteiner, PhD3; Debbie Bochert; 
Ligia Coelho, BS; Paulette Cohrs, RN, BSN; Susan Green; April Hamilton, BS, CCRC; Jere 
Hamilton, BA; Eugene Leshchinskiy; Loretta Rome, TRS; Terra Thompson, BA; Kirstie Craul, 
RD,CDE;  Cecilia Wang, MD  
 
Baylor College of Medicine  John P. Foreyt, PhD1; Rebecca S. Reeves, DrPH, RD2; Molly Gee, 
MEd, RD2; Henry Pownall, PhD3; Ashok Balasubramanyam, MBBS3; Chu-Huang Chen, MD, 
PhD3; Peter Jones, MD3; Michele Burrington, RD, RN; Allyson Clark Gardner,MS, RD; Sharon 
Griggs; Michelle Hamilton; Veronica Holley; Sarah Lee; Sarah Lane Liscum, RN, MPH; Susan 
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Cantu-Lumbreras; Julieta Palencia, RN; Jennifer Schmidt; Jayne Thomas, RD; Carolyn White 
 
The University of Tennessee Health Science Center 
University of Tennessee East. Karen C. Johnson, MD, MPH1; Carolyn Gresham, RN2; Mace 
Coday, PhD; Lisa Jones, RN; Lynne Lichtermann, RN, BSN; J. Lee Taylor, MEd, MBA; Beate 
Griffin, RN; Donna Valenski 
 
University of Tennessee Downtown. Abbas E. Kitabchi, PhD, MD1; Ebenezer Nyenwe, MD3; 
Helen Lambeth, RN, BSN2; Moana Mosby, RN;  Amy Brewer, MS, RD,LDN; Debra Clark, 
LPN; Andrea Crisler, MT; Gracie Cunningham; Debra Force, MS, RD, LDN; Donna Green, RN; 
Robert Kores, PhD; Renate Rosenthal, PhD; Elizabeth Smith, MS, RD, LDN 
 
University of Minnesota  Robert W. Jeffery, PhD1; Tricia Skarphol, MA2; Carolyn Thorson, 
CCRP2; John P. Bantle, MD3; J. Bruce Redmon, MD3; Richard S. Crow, MD3; Kerrin Brelje, 
MPH, RD; Carolyne Campbell; Lisa Hoelscher, MPH, RD, CHES; Melanie Jaeb, MPH, RD; 
LaDonna James; Patti Laqua, BS, RD; Vicki A. Maddy, BS, RD; Therese Ockenden, RN; 
Birgitta I. Rice, MS, RPh, CHES; Ann D. Tucker, BA; Mary Susan Voeller, BA; Cara 
Walcheck, BS,RD 
 
St. Luke’s Roosevelt Hospital Center  Xavier Pi-Sunyer, MD1; Jennifer Patricio, MS2; Carmen 
Pal, MD3; Lynn Allen, MD;Janet Crane, MA, RD, CDN; Lolline Chong, BS, RD;  Diane Hirsch, 
RNC, MS, CDE; Mary Anne Holowaty, MS, CN; Michelle Horowitz, MS, RD 
 
University of Pennsylvania  Thomas A. Wadden, PhD 1; Barbara J. Maschak-Carey, MSN, CDE 

2; Robert I. Berkowitz, MD 3; Seth Braunstein, MD, PhD 3 ; Gary Foster, PhD 3; Henry Glick, 
PhD 3; Shiriki Kumanyika, PhD, RD, MPH 3; Stanley S. Schwartz, MD 3 ; Yuliis Bell, BA; 
Raymond Carvajal, PsyD;  Helen Chomentowski;  Renee Davenport;  Anthony Fabricatore, 
PhD;  Lucy Faulconbridge, PhD;  Louise Hesson, MSN, CRNP;  Nayyar  Iqbal, MD;  Robert 
Kuehnel, PhD;  Patricia Lipschutz, MSN;  Monica Mullen, RD, MPH 
 
University of Pittsburgh  John M. Jakicic, PhD1; David E. Kelley, MD1; Jacqueline Wesche-
Thobaben, RN, BSN, CDE2; Lewis H. Kuller, MD, DrPH3; Andrea Kriska, PhD3; Amy D. 
Rickman, PhD, RD, LDN3; Lin Ewing, PhD, RN3; Mary Korytkowski, MD3; Daniel 
Edmundowicz, MD3; Rose Salata, MD3; Rebecca Danchenko, BS; Tammy DeBruce; Barbara 
Elnyczky; David  O. Garcia, MS; Patricia H. Harper, MS, RD, LDN; Susan Harrier, BS; Dianne 
Heidingsfelder, MS, RD, CDE, LDN; Diane Ives, MPH; Juliet Mancino, MS, RD, CDE, LDN; 
Lisa Martich, MS, RD; Tracey Y. Murray, BS; Karen Quirin; Joan R. Ritchea; Susan Copelli, 
BS, CTR 
 
The Miriam Hospital/Brown Medical School  Rena R. Wing, PhD1; Renee Bright, MS2; Vincent 
Pera, MD3; John Jakicic, PhD3; Deborah Tate, PhD3; Amy Gorin, PhD3; Kara Gallagher, PhD3; 
Amy Bach, PhD; Barbara Bancroft, RN, MS; Anna Bertorelli, MBA, RD; Richard Carey, BS; 
Tatum Charron, BS; Heather Chenot, MS; Kimberley Chula-Maguire, MS; Pamela Coward, MS, 
RD; Lisa Cronkite, BS; Julie Currin, MD; Maureen Daly, RN; Caitlin Egan, MS; Erica 
Ferguson, BS, RD; Linda Foss, MPH; Jennifer Gauvin, BS; Don Kieffer, PhD; Lauren Lessard, 
BS; Deborah Maier, MS; JP Massaro, BS; Tammy Monk, MS; Rob Nicholson, PhD; Erin 
Patterson, BS; Suzanne Phelan, PhD; Hollie Raynor, PhD, RD; Douglas Raynor, PhD; Natalie 
Robinson, MS, RD; Deborah Robles; Jane Tavares, BS 
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The University of Texas Health Science Center at San Antonio  Steven M. Haffner, MD1; Helen 
P. Hazuda, PhD1; Maria G. Montez, RN, MSHP, CDE2; Carlos Lorenzo, MD3; Charles F. 
Coleman, MS, RD; Domingo Granado, RN; Kathy Hathaway, MS, RD; Juan Carlos Isaac, RC, 
BSN; Nora Ramirez, RN, BSN  
 
VA Puget Sound Health Care System / University of Washington  Steven E. Kahn, MB, ChB1; 
Anne Murillo, BS2; Robert Knopp, MD3; Edward Lipkin, MD, PhD3; Dace Trence, MD3; Elaine 
Tsai, MD3; Basma Fattaleh, BA; Diane Greenberg, PhD; Brenda Montgomery, RN, MS, CDE; 
Ivy Morgan-Taggart; Betty Ann Richmond, MEd; Jolanta Socha, BS; April Thomas, MPH, RD; 
Alan Wesley, BA; Diane Wheeler, RD, CDE 
 
Southwestern American Indian Center, Phoenix, Arizona and Shiprock, New Mexico  William 
C. Knowler, MD, DrPH1; Paula Bolin, RN, MC2; Tina Killean, BS2; Cathy Manus, LPN3; 
Jonathan Krakoff, MD3; Jeffrey M. Curtis, MD, MPH3; Sara Michaels, MD3; Paul Bloomquist, 
MD3; Peter H. Bennett, MB, FRCP3; Bernadita Fallis RN, RHIT, CCS; Diane F. Hollowbreast; 
Ruby Johnson; Maria Meacham, BSN, RN, CDE; Christina Morris, BA; Julie Nelson, RD; Carol 
Percy, RN; Patricia Poorthunder; Sandra Sangster; Leigh A. Shovestull, RD, CDE; Miranda 
Smart; Janelia Smiley; Teddy Thomas, BS; Katie Toledo, MS, LPC 
 
University of Southern California  Anne Peters, MD1; Siran Ghazarian, MD2; Elizabeth Beale, 
MD3; Kati Konersman, RD, CDE; Brenda Quintero-Varela; Edgar Ramirez; Gabriela Rios, RD; 
Gabriela Rodriguez, MA; Valerie Ruelas MSW, LCSW; Sara Serafin-Dokhan; Martha Walker, 
RD 
 
Coordinating Center 
Wake Forest University  Mark A. Espeland, PhD1; Judy L. Bahnson, BA, CCRP3; Lynne E. 
Wagenknecht, DrPH3; David Reboussin, PhD3; W. Jack Rejeski, PhD3; Alain G. Bertoni, MD, 
MPH3; Wei Lang, PhD3; Michael S. Lawlor, PhD3; David Lefkowitz, MD3; Gary D. Miller, 
PhD3; Patrick S. Reynolds, MD3; Paul M. Ribisl, PhD3; Mara Vitolins, DrPH3; Daniel Beavers, 
PhD3; Haiying Chen, PhD, MM3; Dalane Kitzman, MD3; Delia S. West, PhD3; Lawrence M. 
Friedman, MD3; Ron Prineas, MD3; Tandaw Samdarshi, MD3;Kathy M. Dotson, BA2; Amelia 
Hodges, BS, CCRP2; Dominique Limprevil-Divers, MA, MEd2; Karen Wall, AAS2; Carrie C. 
Williams, MA, CCRP2; Andrea Anderson, MS; Jerry M. Barnes, MA; Mary Barr; Tara D. 
Beckner; Cralen Davis, MS; Thania Del Valle-Fagan, MD; Tamika Earl, Melanie Franks, BBA; 
Candace Goode; Jason Griffin, BS; Lea Harvin, BS; Mary A. Hontz, BA; Sarah A. Gaussoin, 
MS; Don G. Hire, BS; Patricia Hogan, MS; Mark King, BS; Kathy Lane, BS; Rebecca H. 
Neiberg, MS; Julia T. Rushing, MS; Valery Effoe Sammah; Michael P. Walkup, MS; Terri 
Windham 
 
Central Resources Centers 
DXA Reading Center, University of California at San Francisco  Michael Nevitt, PhD1; Ann 
Schwartz, PhD2; John Shepherd, PhD3; Michaela Rahorst; Lisa Palermo, MS, MA; Susan Ewing, 
MS; Cynthia Hayashi; Jason Maeda, MPH 
 
Central Laboratory, Northwest Lipid Metabolism and Diabetes Research Laboratories  Santica 
M. Marcovina, PhD, ScD1; Jessica Hurting2; John J. Albers, PhD3, Vinod Gaur, PhD4 
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ECG Reading Center, EPICARE, Wake Forest University School of Medicine   
Elsayed Z. Soliman MD, MSc, MS1; Charles Campbell 2; Zhu-Ming Zhang, MD3; Mary Barr; 
Susan Hensley; Julie Hu; Lisa Keasler; Yabing Li, MD 
 
Diet Assessment Center, University of South Carolina, Arnold School of Public Health, Center 
for Research in Nutrition and Health Disparities   
Elizabeth J Mayer-Davis, PhD1; Robert Moran, PhD1 
 
Hall-Foushee Communications, Inc. 
Richard Foushee, PhD; Nancy J. Hall, MA 
 
Federal Sponsors 
National Institute of Diabetes and Digestive and Kidney Diseases Mary Evans, PhD; Barbara 
Harrison, MS; Van S. Hubbard, MD, PhD; Susan Z. Yanovski, MD 
 
National Heart, Lung, and Blood Institute Lawton S. Cooper, MD, MPH; Peter Kaufman, PhD, 
FABMR; Mario Stylianou, PhD 
 
Centers for Disease Control and Prevention Edward W. Gregg, PhD; Ping Zhang, PhD 
 
Committees 
Adjudication and Events Lawrence Cheskin, MD; Richard S. Crow, MD; Lawrence M. 
Friedman, MD; Sarah A. Gaussoin, MS; Stephen Glasser, MD; Patricia Hogan, MS; Karen C. 
Johnson, MD, MPH; David Lefkowitz, MD; Cora E. Lewis, MD, MSPH (chair); Ron Prineas, 
MD; J. Bruce Redmon, MD; Patrick S. Reynolds, MD; Monika Safford, MD; Tandaw 
Samdarshi, MD; Carrie C. Williams, MA, CCRP 
 
Ancillary Studies Lawton S. Cooper, MD, MPH; Kathy M. Dotson, BA; Mary Evans, PhD; Gary 
Foster, PhD; James O. Hill, PhD (former chair); John M. Jakicic, PhD (chair); Jeanne 
McCaffery, PhD; David Reboussin, PhD  
 
Clinic Operations and Quality Control George A. Bray, MD (co-chair); Richard S. Crow, MD; 
Mary Evans, PhD; Edward W. Gregg, PhD; James O. Hill, PhD; Amelia Hodges, BS, CCRP; 
Robert W. Jeffery, PhD; Tina Killean, BS; 
Maria G. Montez, RN, MSHP, CDE; David Reboussin, PhD; Lee Swartz; Sheikilya Thomas, 
MPH (co-chair) 
 
Committee Overseeing Protocol Judy L. Bahnson, BA, CCRP; Frederick L. Brancati, MD, MHS; 
Kathy M. Dotson, BA; Mark A. Espeland, PhD; Mary Evans, PhD; Cora E. Lewis, MD, MSPH; 
Barbara J. Maschak-Carey, MSN, CDE ; David M. Nathan, MD; Richard Rubin, PhD (chair); 
Delia S. West, PhD; Rena R. Wing, PhD 
 
Diabetes Support and Education Judy L. Bahnson, BA, CCRP; Caitlin Egan, MS; Mary Evans, 
PhD; Valerie Goldman, MS, RD; Amelia Hodges, BS, CCRP; Dominique Limprevil-Divers, 
MA, MEd; Juliet Mancino, MS, RD, CDE, LDN; Cathy Manus, LPN; Anne Peters, MD; Tricia 
Skarphol, MA; J. Lee Taylor, MEd, MBA; Jacqueline Wesche-Thobaben, RN, BSN, CDE 
(chair); 
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Economic Evaluation Alain G. Bertoni, MD, MPH; Kathy M. Dotson, BA; Mark A. Espeland, 
PhD; Mary Evans, PhD; Henry Glick, PhD (co-chair); Don G. Hire, BS; Tina Killean, BS; 
William C. Knowler, MD, DrPH (chair); Michael S. Lawlor, PhD; Dominique Limprevil-Divers, 
MA, MEd; Maria G. Montez, RN, MSHP, CDE; Julia T. Rushing, MS; Adam G. Tsai, MD; Ping 
Zhang, PhD 
 
Executive Committee Judy L. Bahnson, BA, CCRP; Mark A. Espeland, PhD; Mary Evans, PhD; 
Xavier Pi-Sunyer, MD; Lynne  E. Wagenknecht, DrPH; Rena R. Wing, PhD 
 
Publications and Presentations Jeanne M. Clark, MD, MPH (chair); Mark A. Espeland, PhD; 
Edward W. Gregg, PhD; Amelia Hodges, BS, CCRP; Van S. Hubbard, MD, PhD; Karen C. 
Johnson, MD, MPH; Steven E. Kahn, MB, ChB; Abbas E. Kitabchi, PhD, MD; William C. 
Knowler, MD, DrPH; Dominique Limprevil-Divers, MA, MEd; David M. Nathan, MD; Donna 
H. Ryan, MD (former chair); Xavier Pi-Sunyer, MD; Monika Safford, MD; Lynne  E. 
Wagenknecht, DrPH; Carrie C. Williams, MA, CCRP; Rena R. Wing, PhD; Susan Z. Yanovski, 
MD 
 
Retention Committee Jennifer Arceneaux, RN; Jeanne Charleston, RN; Kathy M. Dotson, BA; 
Caitlin Egan, MS; Mary Evans, PhD; Richard Foushee, PhD; Molly Gee, MEd, RD; Carolyn 
Gresham, RN; Nancy J. Hall, MA; Ruby Johnson; Robert Knopp, MD; Helen Lambeth, RN, 
BSN; Lynne Lichtermann, RN, BSN (former chair); Jennifer Patricio, MS (co-chair); Rebecca 
Reeves, DrPh, RD, FADA; Richard Rubin, PhD (co-chair); Allison Strate, RN; Brent Van 
Dorsten, PhD 
 
Safety Judy L. Bahnson, BA, CCRP; Alain G. Bertoni, MD, MPH; Frederick L. Brancati, MD, 
MHS (chair); Lawton S. Cooper, MD, MPH; Jeffrey M. Curtis, MD, MPH; Sarah A. Gaussoin, 
MS; Siran Ghazarian, MD; Van S. Hubbard, MD, PhD; Steven E. Kahn, MB, ChB; Barbara J. 
Maschak-Carey, MSN, CDE ; Anne Murillo, BS; Anne Peters, MD; Xavier Pi-Sunyer, MD; 
Susan Z. Yanovski, MD 
 
Weight Loss Intervention John P. Bantle, MD; Robert I. Berkowitz, MD; Paula Bolin, RN, MC; 
Barbara Cerniauskas, LDN, RD, CDE; Linda Delahanty, MS, RD; Kathy M. Dotson, BA; Mary 
Evans, PhD; John P. Foreyt, PhD; Edward W. Gregg, PhD; Helen P. Hazuda, PhD; John M. 
Jakicic, PhD; Peter G. Kaufmann, PhD; Robert Kuczmarski, DrPH; Shiriki Kumanyika, PhD, 
RD, MPH; Gary D. Miller, PhD; Marsha Miller, MS RD; Carmen Pal, MD; W. Jack Rejeski, 
PhD; Amy D. Rickman, PhD, RD, LDN; Mara Vitolins, DrPH; Thomas A. Wadden, PhD (chair); 
Delia S. West, PhD; Don Williamson, PhD; Rena R. Wing, PhD; Susan Z. Yanovski, MD 
 
 
______________________________ 
1 Principal Investigator 
2 Program Coordinator 
3 Co-Investigator 
All other Look AHEAD staff members are listed alphabetically by site.    
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DESIGN CONSIDERATIONS  
 
Statistical Power and Rationale for Change in Definition of Primary Endpoint 
The Look AHEAD trial was  designed to have sufficient statistical power to detect an 18% 
reduction in the rate of major cardiovascular events among participants assigned to Intensive 
Lifestyle Intervention compared to Diabetes Support and Education over 10.5 years of follow-up. 
Originally, it was projected to provide 90% power based on an expected event rate of 3.125% per 
year in the Diabetes Support and Education group. The 3.125% per year event rate was based on 
data from Atherosclerosis Risk in Communities (ARIC) and the Cardiovascular Health Study 
(CHS),1, 2 as discussed in the Look AHEAD Design paper 3 The 18% reduction was selected 
during the design stage based on the public health benefits of a 15-20% reduction and the 
feasibility of achieving this reduction. Prior data from an observational study of intentional 
weight loss in individuals with type 2 diabetes 4suggested that intentional weight loss reduced 
mortality by 25%, with the greatest reduction (33%) occurring with a 20-29 pound intentional 
weight loss.  
 

A lower-than-expected event rate in the first 24 months of follow-up prompted the Data 
and Safety Monitoring Board to express concern that the trial lacked the statistical power 
necessary to detect the originally hypothesized effect. To address this problem, the Steering 
Committee created an Endpoint Working Group, composed of Look AHEAD investigators with 
expertise in trials, representatives from NIH, and two senior consultants not otherwise affiliated 
with Look AHEAD, to investigate the possibility of modifying the study protocol in response to 
the unexpectedly low observed event rate. Many options were considered. Simply extending 
study follow-up appeared impractical, since many additional years would be required to 
compensate for an event rate far below that required for 80% power. Therefore, the Endpoint 
Working Group deliberated extensively about expanding the definition of the primary endpoint, 
in light of growing evidence of the many ill effects of obesity and widely recognized secular 
trends in the treated natural history of atherosclerotic cardiovascular disease. It recommended 
that the primary endpoint should be expanded to include hospitalized angina and the duration of 
the trial should be increased by two years. Together, these changes were projected to provide 
greater than 80% power for the trial. These recommendations were adopted by the Steering 
Committee and have led to revisions in the protocol document. The members of the Steering 
Committee and the Endpoints Working Group were masked to data on differences between 
intervention groups throughout the course of determining the revised endpoints. The Data and 
Safety Monitoring Board was not involved in choosing the revised endpoints, although they did 
approve the process by which the Endpoints Working Group developed the revised endpoints.  
 

The Endpoint working group decided to include hospitalized angina in the primary 
outcome for the following reasons. Hospitalized angina would capture “aborted” MIs related to 
secular improvements in acute cardiac care and would be consistent in tone with recent thinking 
on CVD endpoints. 5 Look AHEAD defined hospitalized angina so as to clearly exclude chronic 
stable angina, which was considered susceptible to ascertainment bias in unblinded trial. 
Congestive heart failure was also considered but was not added to the primary outcome because 
it is a heterogeneous syndrome related not only to atherosclerosis but also to hypertension, renal 
disease, and other causes. 
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For a more complete discussion of the decisions involved in changing the primary 
endpoint, please see the reference by Brancati.6 

 
Rationale for focusing on participants with type 2 diabetes and including participants with 
a history of cardiovascular disease. 

Look AHEAD was conducted in overweight and obese individuals with type 2 diabetes. 
Diabetes is an increasingly prevalent health problem in the United States, and it has significant 
impact on cardiovascular morbidity and mortality. Patients with diabetes are typically advised to 
lose weight as the first step of treatment. The decision to include individuals with a history of 
cardiovascular disease was based on several considerations: the higher event rate in these 
individuals, the desire to be able to generalize to the type 2 diabetic population  (29% of whom 
have a history of heart disease or stroke, based on NHANES III data),7 and the fact that during 
screening many individuals without a known history of cardiovascular disease will be found to 
have evidence of cardiovascular disease. Moreover, it appears that lifestyle intervention can be 
effective in individuals with a history of heart disease. The Trial of Nonpharmacologic 
Interventions in the Elderly8found that weight losses between individuals with and without a 
history of cardiovascular disease were similar. Dietary intervention studies have successfully 
reduced mortality in individuals with a history of cardiovascular disease, as have cardiac 
rehabilitation programs.9, 10  
 

Prior CVD was defined as history of myocardial infarction, stroke, congestive heart 
failure or CVD procedures (CABG, PTCA, carotid endarterectomy, angioplasty of a lower 
extremity artery, or aortic aneurysm repair). 
 
Decision related to Medical Management by Participants Own Health Care Provider  

The Look AHEAD trial was neither designed nor staffed to provide comprehensive 
medical care to all participants, nor was this necessary to address the principal study objective of 
the trial. Look AHEAD participants received their diabetes and general health care from 
providers outside of the study. This approach allowed the study to assess the benefits of weight 
loss compared to the medical care received in the general community. This approach also may 
have maximized the willingness of physicians to refer patients to the study (i.e., they would not 
have to worry about losing their patients).  
 

Look AHEAD sought to facilitate effective medical management through participant 
education curricula, through providing clinical data on diabetes control and cardiovascular risk 
factors, through communication to physicians on current consensus recommendations for 
management of diabetes, lipids, and hypertension, and through communication concerning safety 
issues that arise in relation to interventions. 
 
Feasibility evaluation and stopping rules 

The progress of Look AHEAD and the study's potential of attaining its goals were 
regularly evaluated by the Data and Safety Monitoring Board (DSMB -- Section 10.9). Several 
key criteria that the DSMB used to inform its recommendations on the continuation of the Look 
AHEAD trial are summarized in this section.  
 

Feasibility Evaluation. The feasibility of the trial was formally assessed by the DSMB 
early in the study to ensure that the trial interventions were being successfully delivered. Data on 
the first 25% of participants recruited into Look AHEAD were examined when these participants 
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all reached Year 1 and again when they reached Year 2. Three criteria were used to judge the 
success of the intervention.  
 

1. To demonstrate success of the intervention at achieving a difference between study 
arms at one year, there must be at least a 5 percentage points difference in the average 
percentage point change in weight from Baseline to Year 1 between participants assigned 
to the Lifestyle Intervention compared to those assigned to Diabetes Support and 
Education.  
 
2. Since the Look AHEAD goal is to achieve absolute weight loss (rather than diminished 
weight gain), a second feasibility criterion at Year 1 was also defined. The average 
absolute percent weight loss from Baseline among the first 25% of Lifestyle Intervention 
participants not using insulin at Baseline must be at least 5% at Year 1. Because insulin 
use may influence weight changes, the average percent weight loss from Baseline in 
insulin-using participants in the Lifestyle Intervention was also estimated, however the 
sample size is not sufficient to estimate this percentage precisely. Weight loss in this 
cohort was targeted to be at least 3% at Year 1.  
 
3. To assess the ability of the Lifestyle Intervention to produce longer-term effects, 
feasibility criteria based on two-year changes also were defined. These acknowledge the 
potential that changes in fitness, as well as changes in weight, may have an impact on 
cardiovascular disease in the long term. The longer-term feasibility of the trial was 
assessed based on the following criterion. At Year 2, for the first 25% of participants 
there must be at least a 5% difference in the average percent change in weight or fitness 
from Baseline between participants assigned to the Lifestyle Intervention compared to 
those assigned to Diabetes Support and Education. The fitness measure at Year 2 was 
collected only in the subset of 25% of the study participants who were the first to reach 
their two-year post-randomization anniversary.  

 
Stopping Rules For Efficacy and Futility. Incidence rates of the primary and secondary 

composite outcomes were monitored throughout the trial and used for interim analyses of 
efficacy and futility. Group sequential methods for events rates were used to control the Type I 
error to be 0.05 across these repeated analyses.11-13 Critical values for interim testing were 
defined based on an O'Brien-Fleming type bound 14and used a spending functions to allow 
flexibility in the number and timing of interim analyses. 15 With this approach, interim tests early 
in the trial are conservative and the reduction in the overall power of the trial caused by interim 
testing is small. Conditional power calculations was used to assess the futility of continuation in 
the presence of a negative treatment effect.16  
 

The intervention was stopped for futility by the study sponsor based on a recommendation of 
the DSMB on September 14, 2012, at which point the trial was converted to an observational 
follow-up study.  
 

Stopping Based On Safety Concerns. At each meeting, the DSMB reviewed data on 
adverse events and other safety issues to make an overall recommendation to the NIH concerning 
the safety of continuing Look AHEAD. Consistent with NIH policy, each Look AHEAD 
Principal Investigator received a report summarizing the DSMB review of the adverse event 
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data. Principal Investigators were responsible for providing this report to the IRB at their 
institution. Look AHEAD was not stopped for safety concerns.  
 
Distinction between procedures for adverse events versus study outcomes 

Adverse events, pre-existing conditions, and serious adverse events were defined by the 
Food and Drug Administration and other governing bodies. In the context of trials testing drugs, 
serious adverse events are defined by the FDA as: death, a life-threatening adverse drug 
experience, inpatient hospitalization or prolongation of existing hospitalization, a persistent or 
significant disability/incapacity, or a congenital anomaly/birth defect. Important medical events 
that may not result in death, be life-threatening, or require hospitalization may be considered 
serious adverse experiences if they might jeopardize the participant or might require medical or 
surgical intervention to prevent one of the outcomes in the definition. An example of this in 
Look AHEAD is treatment in the emergency room for severe hypoglycemia.  
 

In the Look AHEAD safety monitoring system, participants who reported adverse events 
to any staff person at any time were referred to unmasked medical staff responsible for 
identifying, recording, and managing these events. Safety-related events were reported in a 
timely fashion as required by the Data and Safety Monitoring Board and the IRBs responsible for 
the study. Interventionists and other staff reporting or managing adverse events for safety 
purposes did not at any time communicate information regarding these events to study 
assessment personnel.  
 

Look AHEAD maintained an outcome database that was completely separate and distinct 
from the safety monitoring system. This was necessary because many of the Look AHEAD staff 
members were not   masked to intervention assignment, and it is critical that the identification 
and reporting of serious adverse events for safety reasons not bias the study’s collection of 
outcome data. Thus, for outcome purposes, all Look AHEAD participants were systematically 
queried at clinic visits or on clinic phone calls scheduled according to the protocol to capture 
outcome data on study outcomes, medical events, or adverse experiences. This separate outcome 
database contained solely those adverse events that were reported through these regularly 
scheduled event interviews conducted by designated outcome assessment staff who were masked 
to intervention assignment. 
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ELIGIBILITY CRITERIA 
 
Gender  Men and women are eligible.  Look AHEAD will endeavor to recruit approximately 
equal numbers of men and women. 
 
Type 2 diabetes mellitus  Diabetes mellitus will be determined by self-report with verification 
(medical records, current treatment, verification from personal health care provider, or test 
results meeting  the 1997 American Diabetes Association criteria of fasting glucose > 126 mg/dl, 
symptoms of hyperglycemia with casual plasma glucose > 200 mg/dl or two-hour plasma 
glucose > 200 mg/dl after a 75 gram oral glucose load).  In an effort to identify individuals with 
type 2 diabetes (the population that would be most responsive to weight loss), individuals who 
have a clinical history strongly suggestive of Type 1 diabetes will be excluded.  Individuals 
taking oral hypoglycemic medication or insulin and those who are treated with diet and exercise 
are eligible.  No more than 30% of the study population will be using insulin at entry into the 
study. 
 
Body mass index  Overweight individuals, with body mass index of 25 kg/m2 or greater (27 
kg/m2 if currently taking insulin) are eligible.  Weight loss is recommended for overweight 
individuals with one or more cardiovascular risk factors, including diabetes mellitus.  There is no 
upper eligibility criterion for body mass index, however an upper limit on weight has been set 
(Section 4.2.1). 
 
Age  Individuals aged 45-75 years old are eligible.  Individuals older than 75 years of age are 
excluded due to their increased risk of competing mortality and potential safety concerns related 
to weight loss. 
 
Ethnicity  All ethnic groups are eligible for the study.  Look AHEAD has the goal of recruiting 
33% of the study cohort from ethnic minority groups including African Americans, Hispanic 
Americans, American Indians, and Asian Americans.  Data from NHANES III indicate that 
approximately 23% of individuals meeting the eligibility criteria for Look AHEAD will be from 
ethnic minorities.7  

 
Blood pressure  Look AHEAD will enroll individuals whose blood pressure is under at least 
moderate control:  treated or untreated resting systolic/diastolic blood pressure less than 160/100 
mmHg.  Individuals whose blood pressure exceeds these levels during screening will be told to 
seek treatment.  Such individuals may be rescreened after three months to re-assess blood 
pressure eligibility. 
   
Glycemic control  Look AHEAD will enroll individuals whose HbA1c is less than 11% or equal 
to 11%.  Individuals whose HbA1c exceeds this level may require more urgent care and will be 
told to seek treatment.  Such individuals may be re-screened after three months to re-assess 
HbA1c eligibility. 
 
Lipid control  Individuals with a fasting triglycerides concentration less than 600 mg/dl are 
eligible.  Individuals whose fasting triglycerides concentration exceeds this level may be re-
screened after three months to re-assess triglycerides eligibility. 
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History of cardiovascular disease  Look AHEAD will recruit individuals both with and without 
a history of cardiovascular disease.  Data from NHANES III indicate that approximately 29% of 
individuals meeting the eligibility criteria defined by the trial will have a history of 
cardiovascular disease.  Cardiovascular event rates in diabetic individuals with heart disease are 
expected to be approximately twice those of diabetic individuals without a history of heart 
disease.17 
 
Eligible participants include those with a history of uncomplicated myocardial infarction, 
coronary artery bypass surgery, percutaneous coronary angiography, atherectomy or stent 
placement, chronic stable angina pectoris, no resting or exercise induced complex arrhythmias, 
and stable NYHA Class I or Class II congestive heart failure if they are beyond three months.  
Participants with a history of carotid or peripheral artery atherectomy, angioplasty, or bypass 
surgery are also eligible for inclusion if they meet functional criteria for inclusion. 
 
All participants will undergo a supervised maximum exercise stress test using the established 
study protocol.  The exercise stress test will be conducted while the participant is continued on 
any prescribed medication for cardiovascular disease.  Abnormalities will result in exclusion or 
in further evaluation.  Individuals who develop exercise induced angina pectoris or significant 
ST segment depression of 1.5 mm or greater at low to moderate workloads (less than 7 METs) 
may be included if they have been evaluated by a cardiologist and considered safe for 
participation in the Lifestyle Intervention protocol. 
 
Willingness to participate  Participants must be willing to be randomized to either Diabetes 
Support and Education or the Lifestyle Intervention and to follow the protocol to which they 
have been assigned.  Individuals who are unwilling to consider using weight loss medications are 
eligible for the study, however they must be willing to modify their diet and their activity and to 
attempt to lose 7% of their body weight if they are assigned to the Lifestyle Intervention. 
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EXCLUSION CRITERIA 
 
The following criteria are used to exclude individuals for whom weight loss might not be safe, 
those who may have difficulty adhering to the lifestyle intervention, or those with medical 
conditions that might interfere with the intervention goals. 
 
Exclusion Criteria for Factors That May Limit Adherence To Interventions or Affect 
Conduct of the Trial 

• Unable or unwilling to give informed consent or communicate with local study staff 
• Current diagnosis of schizophrenia, other psychotic disorders, or bipolar disorder 
• Hospitalization for depression in past six months 
• Self-report of alcohol or substance abuse within the past twelve months, current 

consumption of more than 14 alcoholic drinks per week, and/or current acute treatment or 
rehabilitation program for these problems (Long-term participation in Alcoholics 
Anonymous is not an exclusion.) 

• Plans to relocate to an area not served by Look AHEAD or travel plans that do not permit 
full participation in the study 

• Lack of support from primary health care provider or family members 
• Failure to complete the run-in for dietary intake and exercise (see Section 4.6) 
• In past three months, weight loss exceeding 10 lbs (Such individuals may have difficulty 

losing additional weight.) 
• Current use of medications for weight loss 
• Self-reported inability to walk two blocks 
• History of bariatric surgery, small bowel resection, or extensive bowel resection 
• Chronic treatment with systemic corticosteroids (Weight gain associated with steroids 

may interfere with the intervention goals.  Use of hormone replacement therapy or oral 
contraceptives will not lead to exclusion.) 

• Another member of the household is a participant or staff member in Look AHEAD 
• Weight greater than 350 pounds unless equipment is available to conduct maximal 

exercise test for heavier individuals 
• Other medical, psychiatric, or behavioral factors that in the judgment of the Principal 

Investigator may interfere with study participation or the ability to follow the intervention 
protocol 
 

Exclusion Criteria for Underlying Diseases Likely to Limit Lifespan and/or Affect the 
Safety of the Interventions 

• Currently pregnant or nursing (These individuals can be re-contacted for screening after 
delivery or when finished nursing.) 

• Cancer requiring treatment in the past five years, except for non-melanoma skin cancers 
or cancers that have clearly been cured or in the opinion of the investigator carry an 
excellent prognosis (e.g., Stage 1 cervical cancer) 

• HIV positive (self-report), due to effects on weight and body composition of HIV and 
medications used to treat HIV 

• Active tuberculosis (self-report) 
• Cardiovascular disease (heart attack or procedure within the past three months or 

participation in a cardiac rehabilitation program within last three months, stroke or 
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• Participants also will be excluded if they meet any of the following criteria: 
o unstable angina pectoris or angina pectoris at rest 
o a history of cardiac arrest 
o complex ventricular arrhythmia at rest or with exercise (e.g., ventricular tachycardia) 
o uncontrolled atrial fibrillation (heart rate of 100 beats per minute or more) 
o NYHA Class III or IV congestive heart failure 
o acute myocarditis, pericarditis or hypertrophic myocardopathy 
o clinically significant aortic stenosis 
o left bundle branch block or cardiac pacemaker unless evaluated and cleared for 

participation by a cardiologist 
o cardiac defibrillator 
o heart transplant 
o history of aortic aneurysm of at least 7 cm in diameter or aortic aneurysm repair 
o resting heart rate less than 45 beats per minute or greater than 100 beats per minute 

• Any abnormality during the maximum exercise stress test that indicates that it would be 
unsafe to participate in the Lifestyle Intervention  (This includes angina pectoris or 
significant ST segment depression at low levels of exercise, unless evaluated and cleared 
for participation by a cardiologist; exercise induced ventricular arrhythmias; abnormal 
hemodynamics, such as flat or decreasing systolic blood pressure with increasing 
workload; and an abnormal response to exercise which, in the opinion of the exercise 
physiologist or physician, would make it unsafe for the individual to participant.) 

• Those at moderate to high risk for cardiac complications during exercise and/or who are 
unable to self-regulate activity or understand the recommended activity level  (The phrase 
moderate to high risk is defined according to AHA/ACSM criteria.  Information for this 
determination is available from the medical history and the ECG performed during 
maximal exercise stress testing.) 

• Renal disease:  urine dipstick protein of 4+ (equivalent to approximately > 1 g/day), 
serum creatinine exceeding 1.4 mg/dl (women) or 1.5 mg/dl (men), or currently receiving 
dialysis 

• Chronic obstructive pulmonary disease that would limit ability to follow the protocol 
(investigator judgment) 

• Self-reported chronic hepatitis B or C or cirrhosis 
• Inflammatory bowel disease requiring treatment in past year 
• Cushing’s syndrome (clinic diagnosis or self-report) 
• Acromegaly (clinical diagnosis or self-report) 
• Amputation of lower limbs as result of non-traumatic causes 
• Any major organ transplant (does not include cornea or hair transplants) 
• Conditions not specifically mentioned above may serve as criteria for exclusion at the 

discretion of the clinical site 
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MORE DETAILED DESCRIPTION OF THE TRIAL INTERVENTIONS 
 
Intensive Lifestyle Intervention 
 

The lifestyle intervention used in Look AHEAD was based on the most recent research 
on the strategies for inducing and maintaining weight loss 18. The intervention was similar to that 
used in the Diabetes Prevention Program (DPP), but differed in the following ways:  the Look 
AHEAD intervention included both group and individual sessions, participants were given a 
weight loss goal of 10% (rather than 7%), meal replacement products were provided to improve 
adherence, weight loss medication was used as an option for a short period of time, the physical 
activity goal was 175 minutes (compared to 150 minutes in DPP), and a specific algorithm for 
adjustment of diabetes medications was followed to reduce the risk of hypoglycemia. 

 
The Look AHEAD intervention sought to achieve and maintain at least a mean 7% 

weight loss. In order to achieve this, each individual participant was encouraged to lose and 
maintain at least 10% of their body weight.  Weight loss was attained through decreased caloric 
intake and increased physical activity.  

 
 Participants attended both group and individual sessions, with decreasing frequency of 

contact over the course of the trial. The sessions were conducted by nutritionists, exercise 
specialists, and behavior therapists certified by Look AHEAD. All participants were assigned a 
lifestyle counselor who worked with the individual throughout the program. Participants 
completed the first year of treatment with an assigned group of 10-20 persons. For months 1-6, 
participants were provided weekly treatment, with three group sessions and one individual 
session each month; for months 7-12, they were provided two group sessions and one individual 
session each month. During Years 2 to 4, the intervention was delivered more on an individual 
basis, with at least one in-person contact each month and an additional monthly phone or email 
contact. After year 4, there was one individual contact each month. In addition, participants were 
offered two or three group classes and courses each year to help maintain interest and the weight 
and activity goals. 

 
 ILI participants were given a calorie goal of 1200-1500 kcal/day for those who weighed 

less than 114 kg (250 lbs) and 1500 to 1800kcal/day for those over 114 kg. They were 
encouraged to consume 30% of total calories from fat and at least 15% of calories from protein. 
Meal replacement products were provided at no cost to help participants adhere to their dietary 
goals. During weeks 3 to 19 of the program, individuals were encouraged to replace two meals 
each day with a liquid shake and one snack with a bar. The other meal (typically dinner) 
consisted of conventional foods; fruits and vegetables were added to reach the calorie goal. From 
week 20 on, meal replacements were typically used for one meal per day with conventional 
foods consumed at the other times.  

 
Physical activity was gradually increased to a goal of at least 175 minutes/week. This 

activity goal was achieved in bouts of at least 10 minutes in duration and used moderate intensity 
activities such as brisk walking. Group sessions discussed methods for exercising safely and 
reducing barriers to exercise and introduced participants to strength training which could 
comprise up to 25% of the weekly goal. In addition to structured activity done in bouts of at least 
10 minutes, participants were also encouraged to increase their lifestyle activity. They were 
provided with pedometers and encouraged to walk 10,000 steps each day.  
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Behavioral strategies were stressed throughout the program. Self-monitoring of food and 
physical activity was emphasized as the most important behavioral strategy, and self-monitoring 
logs were reviewed regularly by the lifestyle counselors to assist participants with their behavior 
changes. Participants were weighed at each session, self-monitoring books were reviewed, and a 
new lesson topic presented.  Lessons were prepared centrally and are available at the web 
address provided at the end of this appendix.. These lessons included topics such as limiting 
times and places of eating, coping with negative thoughts, and relapse prevention.  

 
Hypoglycemia was of particular concern during the first 6 months of the program when 

caloric restriction and meal replacement products were started. To minimize the risk of 
hypoglycemia, participants taking insulin or other medications that might cause hypoglycemia, 
monitored their blood sugar for at least one week. These readings were used by the medical staff 
to adjust medications following a preset algorithm 18. The same approach to adjusting 
medications was used in later years when campaigns or refresher groups included more 
structured dietary approaches and meal replacement products.   

 
To maximize weight loss, a tool box of additional strategies was available for use with 

participants after month 6 if the individual had not achieved the 10% weight loss. The tool box 
included orlistat, a weight loss medication. However, since minimal weight loss benefit was 
observed with orlistat, the use of this medication was discontinued in 2008. 

 
From Year 2 on, participants were invited to participate in a periodic group refresher 

courses and national campaigns. (Refreshers typically lasted 4-6 weeks, while campaigns were 
usually 8-10 weeks.) Both were designed to re-engage participants and increase commitment of 
lifestyle changes. The national campaigns were implemented at all sites and the same time and 
often included a small prize (e.g. a windbreaker or stadium blanket) for achieving campaign 
goals. Monthly open group meetings and reunion groups, where participants met with the 
members of their original year 1 treatment group, were also provided.  

 
Note: The Lifestyle Counselor Guide and Participant Handouts for the first year of the 
intervention may be found at: 
https://www.lookaheadtrial.org/public/dspMaterials.cfmhttps 
 
 
Diabetes Support and Education 
   
The goal of the Diabetes Support and Education program is to offer a valuable educational 
experience to these participants and to respond to their interest in education and support, thereby 
helping to retain them in the trial. 
 
Contact Mode and Frequency 
Participants assigned to Diabetes Support and Education are invited to attend three group 
educational / social support sessions each year for 4.0 to 6.5 years after study randomization begins.  
One educational or social support session annually will continue to be offered beginning with year 5 
until the end of the trial.  Attendance is strongly encouraged but not required at these sessions.  
These participants also attend regularly scheduled clinic visits for annual assessment and participate 
in telephone calls for data collection and safety monitoring. 
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Content of Educational Sessions 
The educational sessions offered for Diabetes Support and Education include one session each year 
on diet/nutrition and one session related to exercise.  These sessions are informational and do not 
teach behavioral self-regulation skills.  The content of these sessions are developed by the Diabetes 
Support and Education committee to standardize the intervention across clinics.  Different nutrition 
and exercise topics are covered each year.  Sessions are conducted by an individual with a 
background in diabetes education, exercise, or nutrition. 
 
Content of Support Sessions 
Support sessions are also offered annually to participants assigned to Diabetes Support and 
Education.  These provide an opportunity for participants to discuss issues related to living with 
diabetes.  These sessions will involve open discussion, facilitated by a member of the Look AHEAD 
staff. 
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DEFINITION OF THE PRIMARY AND SECONDARY OUTCOME MEASURES  
 
Primary Outcome Measure  

The primary outcome measure of the Look AHEAD clinical trial is the combined 
incidence of cardiovascular deaths (including fatal myocardial infarctions and strokes, and other 
cardiovascular causes), non-fatal myocardial infarctions, non-fatal strokes, and hospitalization 
for angina according to the definitions below.  
 
Myocardial Infarction 

The algorithm for classifying MI includes elements of the history, results of cardiac 
enzyme determinations, and ECG readings, and includes MI that occurred during 
surgery/procedure and MI aborted by thrombolytic therapy or procedure.  The definition and 
differentiation of definite vs probable vs possible MI followed published consensus criteria 5 on 
case definitions of acute coronary heart disease (CHD [Table B1]), with classification at the 
highest level of the combinations of the three characteristics. 
 Table B1. Algorithm for classification of MI 

 
 
Cardiac symptoms were defined as presence of acute chest pain, epigastric, neck jaw, or 

arm pain or discomfort or pressure without apparent noncardiac source.  More general, atypical 
symptoms, such as fatigue, nausea, vomiting, diaphoresis, faintness, and back pain, were not 
used as diagnostic criterion.  Cardiac signs included acute congestive heart failure or cardiogenic 
shock in the absence of non-CHD cause. 

 
The adjudicators interpreted serial tracings, with the ECG series assigned the highest 

category for which criteria were met.  Evolving diagnostic included new major Q wave in the 
absence of Q wave in previous ECG, or the presence of an equivocal Q wave in previous ECG 
followed by the appearance of major Q wave and either major ST-segment depression, T wave 
inversion, or ST-segment elevation.  Positive ECG included evolving ST elevation alone, 
evolving equivocal Q wave plus evolving ST-T depression/inversion, or new left bundle block.  
Nonspecific ECG included evolving non-ST elevation non-Q wave pattern (eg ST depression 
alone) or evolving minor Q wave alone. Findings other than these or normal ECGs were 
classified as negative for ischemia.  Look AHEAD clinical centers provided copies of the 12 lead 
ECG obtained at study visits in the adjudication packet. 
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Biomarkers were interpreted in the clinical context, with evaluation of pattern and timing.  
An adequate set of biomarkers was defined as at least two measurements of the same marker 
taken at least 6 hours apart.  The general classification pertained to cases without 
defibrillation/cardioversion, CPR, or intervention.  Diagnostic biomarkers were defined as at 
least 1 positive biomarker in an adequate set showing a rising or falling pattern in the setting of 
clinical cardiac ischemia and the absence of noncardiac (absence of overt ischemic heart disease) 
causes of biomarker elevation.  Positive biomarkers were defined as at least one value of 2 or 
more times the upper limit of normal in the lab performing the measurement, as described below.  
Equivocal biomarkers were defined as only 1 available measurement that was positive, or a 
rising or falling pattern not in the setting of clinical cardiac ischemia or in the presence of 
nonischemic causes of biomarker elevation.  Equivocal also included the range between "above 
normal" and "twice the upper limit of normal.   Normal biomarkers did not meet criteria for 
positive or equivocal biomarkers.  In the first 48 hours following percutaneous angioplasty, 
levels of CK or MB or troponin above 3 times the upper limit of normal were characterized as 
positive. Troponin took precedence over CK-MB, and CK-MB took precedence over CK if both 
were available. Similarly for coronary artery bypass graft surgery, levels of troponin or MB 
above 5 times the upper limit of normal within 48 hours of the procedure were categorized as 
positive. 

The consensus criteria 5 defined “positive” as at least one value exceeding the 99th 
percentile of the distribution in healthy populations or the lowest level at which a 10% 
coefficient of variation can be demonstrated for that value.  Additional literature described an 
array of assay specific values for the cutpoint of the 99th percentile 19.  In practice, the 
adjudication committee could not operationally define these cutpoints due to variation in the 
assays used by clinical labs and the lack of available information on these ranges specific to the 
large number of clinical labs performing biomarkers on Look AHEAD participants.  The 
committee continued to use the cutpoint of 2 times the upper limit of normal for positive, and the 
range between less than 2 times the upper limit of normal and the upper limit of normal for 
equivocal, since these levels closely corresponded to the 99th percentile where that could be 
ascertained. 

  
Stroke 

The minimum criterion for definite or probable stroke is evidence of sudden or rapid 
onset of focal neurological symptoms lasting more than 24 hours or leading to death, in the 
absence of evidence for a non-stroke cause 20.  Exclusionary conditions for stroke included major 
brain trauma, intracranial neoplasm, coma due to metabolic disorders or disorders of fluid or 
electrolyte balance, peripheral neuropathy, or central nervous system infections.  Major stroke 
symptoms were hemiparesis of two or more body parts, homonymous hemianopia, or aphasia. 
Minor stroke symptoms were diplopia, vertigo and gait disturbance (both together), dysarthria, 
dysphagia, dysphonia, or unilateral numbness of one or more body parts. 

 
Strokes were further subdivided into ischemic and hemorrhagic.  Definite ischemic stroke 

required: autopsy or surgical evidence of a non-hemorrhagic (ischemic) infarct of the brain 
(cerebral thrombosis or cerebral embolism); or evidence from the hospital record of one major or 
two minor neurologic signs or symptoms lasting at least 24 hours or until the participant died 
without CT or MRI scan, or lumbar puncture evidence of blood; or deficit lasting more than 24 
hours with evidence of brain infarction (mottled cerebral pattern or decreased density in a 
compatible location by CT or MRI); and absence of a nonvascular condition which would 
satisfactorily explain the participant’s symptom.  Ischemic stroke subtypes were adjudicated 
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using published 21 criteria into large artery atherosclerosis, cardioembolic, small artery occlusion 
(lacunar), ischemic stroke of undetermined etiology, and ischemic stroke of other determined 
etiology (eg, hypercoagulable state).  Hemorrhagic stroke subtypes were primary intracerebral 
hemorrhage and subarachnoid hemorrhage using methods from the Multi-Ethnic Study of 
Atherosclerosis (MESA) study.    

 
A transient ischemic attack (TIA), and not stroke, was defined as one major or two minor 

neurologic symptoms of sudden onset lasting less than 24 hours and CT or MRI findings within 
the first 48 hours were negative or nonspecific, with no sign of hemorrhage; or a lumbar 
puncture yielded clear, colorless spinal fluid or bloody fluid with the characteristics of a 
traumatic tap. 
 
Hospitalization for Angina 

Look AHEAD based adjudication of hospitalization for the diagnosis and/or treatment of 
angina on methods developed by the Women’s Health Initiative 22.  Angina was not defined 
initially as a component of the primary outcome, but was added after the low event rate 
experienced in the first two years of follow-up 6.  

 
Angina was considered when patients experienced symptomatic events involving 

ischemic chest, left arm, or jaw pain; however, atypical anginal symptoms, including shortness 
of breath, exertional dyspnea, epigastric discomfort, or pain isolated to the arm or the jaw, could 
also be considered.  An indication of new or increasing symptoms was considered supportive.  
Typically, cases of angina had a discharge diagnosis of unstable angina/acute coronary 
syndrome, the participant was treated for angina and had a treatment response, the clinical 
picture was consistent with angina, and the participant was discharged on medications for 
angina.  Other criteria in support of angina included previous history of coronary heart disease 
documented by revascularization or catheterization, catheterization showing ≥ 70% obstruction 
at the time of the event; revascularization occurring at the time of the event; exercise or 
pharmacologic stress test showing abnormal exercise ECG (ST depression or elevation≥ 1 mm) 
with pain; scintigraphic or echocardiographic stress test positive for ischemia associated with the 
admission; or resting ECG with pain showing horizontal or down-sloping ST depression or 
abnormal elevation ≥ 1 mm not present without pain during the admission.  In the presence of 
multiple documented negative tests (eg, catheterization, nuclear stress test), the diagnosis of 
angina was not be assigned.   

 
Angina could be assigned if the participant was admitted for treatment of symptoms (ie, 

chest pain consistent with cardiac ischemia) due to atherosclerosis, such as a scheduled 
admission for CABG following an outpatient evaluation of chest pain, even if the participant was 
not admitted for an acute episode of angina.  Due to changes in medical care practices during 
follow-up of Look AHEAD participants, a participant with the clinical picture of new or 
increasing symptom episodes with outpatient evaluation and percutaneous intervention could be 
classified as having hospitalized angina.  Angina was not assigned when the participant 
experienced a myocardial infarction, including in cases of intervention-associated MI. 
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Cardiovascular Death 

Coronary heart disease deaths were classified using the case definitions for acute CHD 5, 
separating into inpatient and out of hospital deaths and classified into hierarchical order.   CHD 
death occurring in the hospital included definite fatal MI, probable fatal MI, and possible fatal 
coronary event.  Definite fatal MI was defined as death within 28 days of hospital admission in 
MI cases, defined as definite MI above; or postmortem findings consistent with MI within 28 
days.  Probable fatal MI was defined as death within 28 days of hospital admission in MI cases 
defined as probable MI above; or death within 6 hours of hospital admission with cardiac 
symptoms and/or signs and other confirmatory information (biomarkers, ECG) were absent or 
not diagnostic.  Possible fatal coronary event was defined as death within 28 days of hospital 
admission in case defined as possible MI or angina; or postmortem findings show old infarct 
and/or > 50% atherosclerotic narrowing of coronary arteries.  Out of hospital CHD deaths 
included definite fatal MI, definite fatal CHD, and possible fatal CHD.  Definite fatal MI 
(outpatient) was defined as documented definite or probable MI in the previous 28 days and no 
evidence of a non-coronary cause of death; or autopsy evidence of recent coronary occlusion or 
MI less than 28 days old.  Definite fatal CHD was defined as a history of CHD and/or 
documented cardiac pain within 72 hours before death; and no evidence of a non-coronary cause 
of death; or autopsy evidence of chronic CHD, including coronary atherosclerosis and 
myocardial scarring.  Possible fatal CHD was defined as an ICD code for underlying cause of 
death (ICD 9 410 to 414, 427.5, 429.2, and 799; ICD 10 I20 to 25 and 146) and no evidence of a 
non-coronary cause of death.   

 
Look AHEAD clinical staff blinded to randomization assignment were trained to conduct 

a structured interview with a knowledgeable informant to collect data on circumstances, 
symptoms, and other information useful for determining cause of death in cases of outpatient 
death (including participants pronounced death in the emergency department) not obviously due 
to a non-CHD cause.   Informant interviews were available for adjudicators, who also had access 
to the records from the most recent prior hospitalization, and a summary report of all prior 
outcomes cases reported, and the adjudicated outcome, during the course of the study. 

 
Cardiovascular disease (CVD) deaths also included deaths due to congestive heart failure, 

documented arrhythmia, stroke, and other CVD.  Congestive heart failure death was defined as 
death due to clinical, radiological or postmortem evidence of congestive heart failure without 
clinical or postmortem evidence of an acute ischemic event (cardiogenic shock included).  
Documented arrhythmia death was defined as death due to bradyarrhythmias or 
tachyarrhythmias not associated with an acute cardiac ischemic event.  Stroke death was defined 
as death due to stroke, any subtype, occurring within seven days of the signs and symptoms of a 
stroke and/or prior to hospital discharge.  Other CVD death was defined as death due to other 
vascular diseases including abdominal aortic aneurysm rupture. 
 
Secondary Outcome Measures 

Secondary outcome measures of the Look AHEAD clinical trial included heart failure, 
coronary revascularization procedures, peripheral vascular (arterial) disease.  
 
Congestive Heart Failure 

Criteria for hospitalized congestive heart failure (CHF) were adapted from the Women’s 
Health Initiative, and did not include cardiogenic shock complicating MI.  CHF was adjudicated 
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when the participant was hospitalized for new onset or worsened heart failure. Criteria included 
physician diagnosis of CHF, favoring discharge over admitting diagnosis, and medical therapy 
for CHF on admission (eg, diuretics), past medical history documenting previous imaging 
procedure showing impaired systolic or diastolic left ventricular function, pulmonary edema or 
congestion on chest x-ray during admission, and/or documentation of imaging during the 
admission showing dilated or poor left- or right-sided ventricular function or evidence of left 
ventricular diastolic dysfunction.     
 
Peripheral vascular (arterial) disease 

Peripheral vascular disease was adjudicated when there was documentation of a 
revascularization procedure or amputation.  This included one or more of the following:  carotid 
angioplasty/stenting; carotid endarterectomy; surgery, angioplasty, or thrombolysis for peripheral 
vascular disease (including renal artery); amputation of one or more toes or part of the lower 
extremity because of ischemia or gangrene (including toes); surgical or vascular procedure for 
abdominal aortic aneurysm. 
 
Adjudication Process 

Adjudication was conducted centrally, by an adjudication committee consisting of 
physicians, including those with certification in internal medicine/subspecialists (cardiology, 
endocrinology, gastroenterology), preventive medicine, and neurology.  Individual adjudicators 
were masked to participant assignment and did not adjudicate outcomes reported from the Look 
AHEAD center with which they were affiliated.   
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Fig S1. Consort Diagram 
 
 
  

13061 (45.6%) ineligible at prescreen 
(major reasons: age [13.5%], no  
diabetes mellitus [8.6%], likely type 1 
diabetes mellitus [4.4%]) 

28622 underwent prescreening 

15561 (54.4%) eligible at prescreen 

6516 (41.9%) declined further screening 

9045 (58.1%) attended clinic 
 screening examinations 

1481 declined further participation 
2419 ineligible (major reasons: staff  
          judgment [7.6%], high blood 
          pressure [7.0%], behavioral run-in 
          [4.8%]) 

5145 (56.9%) randomized 

2575 assigned to Diabetes Support 
          and Education 

2570 assigned to Intensive Lifestyle 
          Intervention 

89 Lost to follow-up, 
refused, moved or not 

active 

99 Lost to follow-up, 
refused, moved or not 

active 

2570 included in primary analysis 2575 included in primary analysis 
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Fig S2. Cardiovascular Disease Risk Factors and Medication Summary 
 
Blue line represents ILI group; pink line is DSE. The main effect is the average of post-baseline 
differences.  Means are estimated using generalized linear models for continuous measures and 
GEE models for reported medication use. * indicates significant difference between arms with p 
< 0.05.   Data from 107 year 11 visits were not included in these analyses. 
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Odds ratios for medication use are: antihypertensive 0.88, 95% CI 0.78 to 0.89, p=0.026; insulin 
0.74, 95% CI 0.66 to 0.82, p<0.001; statins 0.86, 95% CI 0.78 to 0.94, p=0.001. 
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Fig S3. Details of Medication Use 
 
Blue line represents ILI group; pink line is DSE. Means are estimated using GEE models. 
* indicates significant difference between arms with p < 0.05. 
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Table S1. Comparison of Diabetes Support and Education (DSE) and Intensive Lifestyle 
Intervention (ILI) groups at baseline and end of study 
 

 Baseline End of Study 

 DSE 
Mean (95% CI) 

ILI 
Mean (95% CI) 

DSE 
Mean (95% CI) 

ILI 
Mean (95% CI) 

Weight (kg) 101 ( 100,  101) 100 (99.7,  101) 96.2 (95.4,   97) 93.6 (92.8, 94.4)

Waist circumference (cm) 114 ( 114,  115) 114 ( 113,  114) 113 ( 113,  114) 112 ( 111,  112) 

A1c (%) 7.32 (7.27, 7.36) 7.26 (7.21,  7.3) 7.44 (7.37, 7.52) 7.33 (7.25, 7.41)

Systolic blood pressure (mmHg) 129 ( 129,  130) 128 ( 128,  129) 127 ( 127,  128) 126 ( 125,  127) 

Diastolic blood pressure (mmHg) 70.4 (  70, 70.7) 70 (69.6, 70.3) 65.9 (65.5, 66.4) 66.3 (65.8, 66.8)

HDL cholesterol (mg/dl) 43.5 (43.1,   44) 43.5 (  43, 43.9) 47.8 (47.2, 48.5) 48.7 (  48, 49.3) 

Triglycerides (mg/dl) 154 ( 151,  157) 157 ( 154,  160) 124 ( 121,  126) 126 ( 123,  129) 

LDL cholesterol (mg/dl) 112 ( 111,  113) 112 ( 111,  113) 88.3 (86.6,   90) 89.5 (87.8, 91.1)

METS** 5.12 (5.06, 5.18) 5.19 (5.13, 5.25) 5.02 (4.95, 5.09) 5.38 (5.31, 5.45)

Use of specific medications (%)     

Hypertension medications 0.72 ( 0.7, 0.74) 0.73 (0.71, 0.74) 0.88 (0.86, 0.89) 0.87 (0.85, 0.88)

Statins 0.44 (0.42, 0.46) 0.44 (0.42, 0.46) 0.74 (0.71, 0.76) 0.71 (0.69, 0.73)

Insulin 0.16 (0.15, 0.18) 0.15 (0.14, 0.16) 0.41 (0.38, 0.43) 0.36 (0.33, 0.38)

Angiotensin Converting Enzymes 0.45 (0.43, 0.46) 0.43 (0.41, 0.45) 0.5 (0.47, 0.52) 0.5 (0.47, 0.52) 

Angiotensin Receptor Blockers 0.15 (0.14, 0.17) 0.16 (0.15, 0.17) 0.32 (0.29, 0.34) 0.31 (0.28, 0.33)

Beta Blockers 0.2 (0.19, 0.22) 0.22 (0.21, 0.24) 0.38 (0.36,  0.4) 0.35 (0.33, 0.37)

Calcium Chanel Blockers 0.2 (0.19, 0.22) 0.18 (0.17,  0.2) 0.26 (0.24, 0.28) 0.23 (0.21, 0.25)

Biguanides 0.61 (0.59, 0.63) 0.62 ( 0.6, 0.64) 0.67 (0.65, 0.69) 0.67 (0.64, 0.69)

 

* Data provided for End of Study are from Year 8   ** Data provided for End of Study are from Year 4 
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Table S2. Serious adverse events plausibly related to ILI:  number of events reported over 
follow-up and rates per 100 person-years. 

Events reported as SAEs 
DSE 

23567 person-years 
N (rate/100 pyrs)

ILI 
23636 person-years 
N (rate/100 pyrs) 

P-value 

Severe hypoglycemia 146
(0.62)

158 
(0.67) 

0.508

Gallstones 51
(0.22)

57 
(0.24) 

0.574

All Reported Fractures* 508
(2.16)

594 
(2.51) 

0.011

All Adjudicated 
Fractures** 

386
(1.64)

393 
(1.66) 

0.833

Amputations 29
(0.12)

41 
(0.17) 

0.157

Congestive heart failure 115
(0.49)

109 
(0.46) 

0.673

 

Differences in SAE rates between arms tested using Poisson regression.  *All reported fractures 
are from data collected from participants’ self-reports.   ** Adjudication of fractures was only 
done for fractures in locations which might be most related to exercise: the hip, upper leg, pelvis, 
knee, lower leg, ankle, foot (but not toe), tailbone/coccyx, spine/back, lower arm/wrist, hand (not 
finger), elbow, upper arm or shoulder.   Locations for fractures reported but not adjudicated 
include: ribs, chest, sternum, skull, face, nose, jaw, fingers, toes, cervical vertebrae and neck. 
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	Strokes were further subdivided into ischemic and hemorrhagic.  Definite ischemic stroke required: autopsy or surgical evidence of a non-hemorrhagic (ischemic) infarct of the brain (cerebral thrombosis or cerebral embolism); or evidence from the hospital record of one major or two minor neurologic signs or symptoms lasting at least 24 hours or until the participant died without CT or MRI scan, or lumbar puncture evidence of blood; or deficit lasting more than 24 hours with evidence of brain infarction (mottled cerebral pattern or decreased density in a compatible location by CT or MRI); and absence of a nonvascular condition which would satisfactorily explain the participant’s symptom.  Ischemic stroke subtypes were adjudicated using published 21 criteria into large artery atherosclerosis, cardioembolic, small artery occlusion (lacunar), ischemic stroke of undetermined etiology, and ischemic stroke of other determined etiology (eg, hypercoagulable state).  Hemorrhagic stroke subtypes were primary intracerebral hemorrhage and subarachnoid hemorrhage using methods from the Multi-Ethnic Study of Atherosclerosis (MESA) study.   
	Cardiovascular disease (CVD) deaths also included deaths due to congestive heart failure, documented arrhythmia, stroke, and other CVD.  Congestive heart failure death was defined as death due to clinical, radiological or postmortem evidence of congestive heart failure without clinical or postmortem evidence of an acute ischemic event (cardiogenic shock included).  Documented arrhythmia death was defined as death due to bradyarrhythmias or tachyarrhythmias not associated with an acute cardiac ischemic event.  Stroke death was defined as death due to stroke, any subtype, occurring within seven days of the signs and symptoms of a stroke and/or prior to hospital discharge.  Other CVD death was defined as death due to other vascular diseases including abdominal aortic aneurysm rupture.


