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Background 
• Increases in portion size lead to increases in energy intake in 

children and adolescents 
– Kral TV, et al. (2010), Obesity;  Piernas C & Popkin BM (2011), Am J Clin Nutr  

 

• The mechanisms underlying individual differences in the 
portion size response are unclear 
– English LK, et al. (2015), Appetite;  Birch LL, et al. (2015), Appetite;   

Kral TV & Hetherington MM (2015), Appetite 

 

• Fat-free mass has been implicated as a key driver of appetite 
regulation and energy balance 
– Blundell JE, et al. (2012), Br J Nutr;  Weise CM, et al. (2014), Int J Obes (Lond)  



Blundell, J.E., et al (2012), Disease Models & Mechanisms 

Hypothesis: Variability in energy intake in response to portion 
size manipulations may be related to differences in body 
composition. 

 



Methods 

Participants: 38 children ages 7-10 years 
 

4 randomized ad libitum test meals: 



Methods 

Anthropometrics: 
• % body fat from bioelectrical impedance analysis scale (Tanita) 

• Multiplied by body weight (kg) to calculate fat mass and fat-free mass (kg) 

 

Statistical analyses: 
• Linear mixed models (SPSS v. 21) 

• Dependent variable: total energy intake (kcal) 

• Fixed factor: portion size condition 

• Covariates: child age, sex, fat-free mass (FFM), fat mass (FM) 



Results 

• Significant main effect for portion size condition on 
energy intake (p < 0.01) 

102 kcal (21%) 



Results 

• Substantial heterogeneity in portion size response 
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Results 

• FFM positively predicted energy intake (p < 0.01) 

 

• FM positively predicted energy intake (p < 0.01) 

 

• When analyzed in the same model, only the main 
effect for FFM remained (p < 0.05) 

 

• No interaction effects between body composition 
and portion size condition on energy intake 



Conclusions 

• Increasing the size of portions at a multi-item test 
meal increased energy intake 

 

• Portion size response did not vary as a function of 
body composition 

– Larger sample is needed to examine interactions 

 

• Fat-free mass was a better predictor of energy intake 
than fat mass, independent of portion size served 



Acknowledgements 
Research Support: 
• USDA / NIFA Childhood Obesity Prevention Training Fellowship 

• Penn State Social Science Research Institute 
Travel Awards: 
• Graduate Travel Grant, Penn State University Office of Global Programs 

• Professional Development Endowment & Mary Francis Picciano Graduate 
Student Endowment in Nutritional Sciences, Penn State College of Health & 
Human Development 

Children’s Eating Behavior Laboratory: 
• Laural English 

• Marlou Lasschuijt 
• Haley Schlechter 
• Angela Schlegel 

• Sara Harris 
• Kaitlin Anderson 


