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Marissa Contento
Food Intake and Neural Food Responses in Lean, Overweight, and Obese Adolescents
Abstract

Background: Obesity (BMI ³30kg/ m2) is prevalent worldwide, especially in the United States, and leads to many health 
risks. Neuroimaging techniques such as functional magnetic resonance imaging (fMRI) have become increasingly 
common technique in obesity research, allowing networks of neural activation in response to stimuli such as food to be 
investigated. Greater brain activity in areas related to reward, emotion/memory and sensory/motor processing, along 
with decreased activity in areas related to homeostatic satiety and cognitive control/attention, have been found to cause 
eating behavior phenotype leading to obesity.

Methods: In the present study, subjects (lean, overweight, and obese adolescents between the age of 14 and 18) drank 2 
bottles of Boost as early in the day as possible, and fasted for the remainder of the day leading up to an fMRI scan. 
Brain activation was measured in response to presentations of high energy-dense, low energy-dense food cues, and non-
food (control) office supply cues. After the scan, subjects were directed to an ad libitum buffet-meal comprised of high 
energy-dense and low energy-dense foods and beverages.

Results: Results showed that there was a strong positive correlation (R=0.62, p<.001) between BMI z-score and total 
food intake (in calories). Additionally, when observing the high energy dense foods, obese adolescents compared to lean 
adolescents showed greater activation in the hippocampus (p<.05). Lean adolescents showed greater activation than 
obese adolescents when observing high energy dense foods compared to control objects in the cerebellum (p<.05). Lean 
adolescents also showed greater activation than obese adolescents when observing high energy dense foods compared to 
control objects in the orbitofrontal cortex (OFC) (p<.05).

Conclusions: This study shows that obese adolescents want to eat more high energy dense foods because of their 
emotional attachment to these types of food, as well as the reward they feel from it when observing these types of food. 
This study supports the cerebellum's role in response to food. Additionally, lean adolescents appear to be more 
conscious about what they eat.
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