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Heymsfield et al. Am J Clin Nutr 2007;85:346 –54. 

Maximum %WL is 7.7% in 18-40 wks (5-10 mos) 
Placebo arm of a drug study achieved ~4.3 % WL 
in 36 weeks (9 mos) 

• Success:  
 Frequent in-person contact with patients 
 A specific dietary prescription  
 Individualized feedback on dietary intake and body weight 

• Limitation 
 Financial  
 Geographical barriers 
 Does not provide timely treatment advice to patients, which 
 affects weight control.  

Behavior change and learning theory  
continuous treatment = superior behavior change 

Schultz, W., Behavioral theories and the neurophysiology of reward. 
Annu Rev Psychol, 2006. 57: p. 87-115. 
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• Remote intervention for diet that provided individualized weight loss 
counseling via a Smartphone.  

• The average 12-week weight loss was 9.4% with more than 80% of 
participants losing more than 5% of initial body weight. 

• The corresponding weight loss in controls was only 0.5% and none lost 
more than 5% of initial body weight.  

Martin, C.K., et al., Efficacy of an e-Health intervention at promoting weight loss 
through remote delivery of services: Preliminary results from a randomized 
controlled trial, in 11th International Congress on Obesity. 2010, Wiley-Blackwell: 
Stockholm, Sweden. p. 240. 

D.M. Thomas, et. al A simple model predicting individual weight change in 
humans, J. Biol. Dyn. 2010 (in press). 

Weight Loss 
Prediction Curve 
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D.M. Thomas, et. al A simple model predicting individual weight change in 
humans, J. Biol. Dyn. 2010 (in press). 

Error Bounds 
Form the “Zone” 

D.M. Thomas, et. al A simple model predicting individual weight change in 
humans, J. Biol. Dyn. 2010 (in press). 

Ongoing 
Weights  
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D.M. Thomas, et. al A simple model predicting individual weight change in 
humans, J. Biol. Dyn. 2010 (in press). 

Clinician 
intervenes as 
subject moves 
out of “zone”. 

D.M. Thomas, et. al A simple model predicting individual weight change in 
humans, J. Biol. Dyn. 2010 (in press). 

Subject moves 
back into zone. 
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Excel	
  Interface	
  for	
  Multiple	
  Subjects	
  

Enter	
  baseline	
  data	
  for	
  as	
  many	
  subjects	
  as	
  you	
  want	
  into	
  
First	
  Sheet	
  

Age(Years)	
  
Height	
  (cm)	
  
	
  Weight	
  (kg)	
  

	
  Study	
  Length	
  	
  (days)	
  
	
  Target	
  Intake	
  (kcal/d)	
  

	
  Ongoing	
  monthly	
  weights	
  (kg)	
  for	
  
comparison	
  to	
  predictions	
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Weight is higher 
than predicted. 

Changed EI in last two 
weeks of study from 
2444.922 kcal/d to 3000 
kcal/d 

Can immediately 
estimate effect. 
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Dynamic models of weight change 

  Predict weight change 

  Originate from the first law of thermodynamics 
  ES=EI-EE 

  Apply cross sectional data 
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Thomas D, Das S, Levine J, Martin C,  Mayer, L, Strauss, B.  et.al. New fat free mass - 
fat mass model for use in physiological energy balance equations. Nutr. Metab. 2010; 
7: 1-11.  

Energy  
Density FFM 
(kcal/kg) 

Energy  
Density FM 
(kcal/kg) 

Change in 
FM (kcal/d) 

FFM is a function of FM 
based on A, H, G 
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de Jonge L et al. Validation study of energy expenditure and intake during calorie 
restriction using doubly labeled water and changes in body composition.Am J Clin Nutr. 
2007 Jan;85(1):73-9. 
D. M. Thomas, et al, A computational model to determine energy intake during weight 
loss. Am. J. Clin. Nutr., doi:10.3945/ajcn.2010.29687 (2010).  

RMR 

PA 

TEF 
SPA 

Energy Expenditures (EE) 
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D.M. Thomas, et. al A simple model predicting individual weight change in 
humans, J. Biol. Dyn. 2010 (in press). 
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Model Predicted Body Mass (kg) 
Heilbronn LK et. al. Effect of 6-Month Calorie Restriction on Biomarkers of Longevity, Metabolic 
Adaptation, and Oxidative Stress in Overweight Individuals. JAMA, 295 (2006), 1539-48. 

Levine JA, et. al. Interindividual variation in posture allocation: possible role in human obesity. Science, 
307, 5709 (2005), 530-531. 

Racette SB et. al. Effects of aerobicexercise and dietary carbohydrate on energy expenditure and body 
composition during weight reduction in obese women. Am J Clin Nutr, 61 (1995). 

y = 0.9611x + 1.9272 
R² = 0.9814 
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Playing Video 
Games 

Sleeping 

Running 

Shower 

Game 
THEY 
WON! 

No shower after game… 

Anja Bosy-Westphal, Christian-Albrechts, U 
Carl Bredlau, Montclair State U 

Tim Church, PBRC 
Brian Clark,  Ohio U 
Sai Das, Tufts Univ 

Dympna Gallagher, NYORC 
Marc Hamilton, PBRC 

Steven Heymsfield,PBRC 
Steve Lettieri, U Pitt 

James Levine, Case Western 
Manfred Mueller, Christian Albrechts U 

Corby Martin, PBRC 
Laurel Mayer, Columbia U 

Benedetto Piccoli, Rutgers, Camden 
Leanne Redman, PBRC 
Dale Schoeller, Uwisc 

Boyd Strauss Monash U 
Klaas Westerterp, Maastricht U 

Theodore Zderic, PBRC 

Thank you to my Collaborators 
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Thank you to my Research Team! 
Lama Abdallah 

Ajmal Abed 
Yasmin Begum 

Anthony Criscitello 
Shanakey Cuipidon 

Javier Godoy 
Zeeshan Khan 
Yuna Maeda 

Kimberly Mandereno 

Thank you to the MSU Hockey Team! 

Thank	
  YOU!!	
  


