
The obesity epidemic in the United States is grave: in the period between 2011-2012, 
approximately 35 percent of Americans aged 20 and older were obese, as defined by having 
a body mass index (BMI) greater than or equal to 30 [1]. Despite increased efforts in recent 
years to slim America’s waistline, there was no significant change in the rates of obesity 
between the periods of 2003 and 2012. This sobering observation calls into question whether 
our understanding of the causes of and treatments for obesity are optimized for improving 
American public health. 

Individual differences in dopamine function (linked to reward processing and motivation 
[2]) may be related to individual differences in susceptibility to obesity. The dopamine system 
has been implicated in eating behavior through the assignment of value to food [3-4] and 
potentially implicated in the regulation of weight in the human body [5].

Recent research has shown that individual differences in human dopamine function 
assessed with positron emission tomography (PET) are associated with individual 
differences in BMI [6-7], but few studies have systematically explored the psychological 
mediators (e.g., self regulation) between this low-level molecular measure (i.e. dopamine 
receptor availability) and the high-level cumulative genetic and lifestyle outcome of BMI. 
Recent studies have demonstrated that self-regulatory behaviors can be assessed with 
experience sampling in everyday life [8]. 

In the present study we combined PET imaging in the lab with experience sampling to 
assess self-regulation in daily life. Dopamine-related intermediate phenotypes, such as 
desire enactment [9], hold promise for therapeutic targets aimed at regulating BMI across the 
adult life span. Our investigation is innovative for multiple reasons. It is the first study to 
combine PET imaging with a measure of inhibition outside of the laboratory. It is also the first 
study to use fallypride PET to assess the relationship between dopamine and BMI across the 
human adult life span.

In the present study, we hypothesized that:

1) BMI would positively correlate with dopamine receptor availability (binding potential; BP) in 
the striatum after controlling for age. 
2) BP would positively correlate with a behavioral measure of disinhibition collected with 
experience sampling, and the same experience sampling paradigm measures would 
positively correlate with BMI. 

Obesity is a major public health burden in the United States. Identifying the neural and 
cognitive etiology of individual variation in body size holds tremendous promise for 
informing clinical diagnosis and treatment. Here, we used a novel combination of neural and 
behavioral measures to study the link between low-level dopaminergic function and BMI 
through impulse control in a sample of subjects across the adult life span.

Our analysis reveals a positive correlation between fallypride BP in the ventral caudate 
and dorsal nucleus accumbens and BMI. This finding holds as we control for age in our 
sample. We employed experience sampling to investigate real-world urges. The percentage 
of desires enacted emerged as a potential mediator, correlating negatively with both 
dopamine signaling and BMI.

The negative correlation between percentage of desires enacted and BMI was 
unexpected. Our experience sampling data pools all urges categories, ranging from food to 
social media. It is possible that a positive relationship between desire enactment and BMI in 
the food domain is masked by the inverse effect in other domains [10]. Future research 
should parse experience sampling urges by domain to investigate the direction of potential 
food-specific effects. In the current study, we did not have enough data to do this.
 A shortcoming of the existing neurobiology-BMI literature is that many conclusions are 
based on studies with convenience samples of young adults. Given the well-established 
changes in the dopaminergic system across the life span, such a narrow developmental 
snapshot may be problematic [11]. Our study includes subjects from early to late adulthood, 
and we believe that expanding study samples beyond college-aged young adults will lead to 
more generalizable findings. 
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Participants
25 healthy adult participants completed the study at Vanderbilt University

Mean Age = 42.9, Age Range = 23 – 80
Mean BMI = 25.6, BMI Range = 20.7 - 33.1

Procedures
PET scan

5 mCi [18F]Fallypride PET Scan (at rest, ~180 minutes)

Experience Sampling (Adapted from [8])
Participants were sent a survey via smartphone asking them about their desires,  
three times a day for a total of ten days. Payment to participants was reduced if  
they responded to fewer than 80 percent of text messages.

Behavioral Measure
Percentage of desires enacted in everyday life
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Results

Striatal Dopamine Receptors and BMI
Left Panel: Controlling for age, we observed a positive correlation between BMI and [18F]fallypride BP in the right ventral caudate / dorsal nucleus accumbens [8, 
14, 6], displayed at Z > 5, p < 0.00001. Right Panel: Scatterplot of the association between dopamine BP (left panel ROI: sphere, radius = 8 mm) demonstrating 

that outliers did not drive the effect. 

Striatal Dopamine Receptors and Percentage of Desires Enacted
We observed a negative correlation between percent of desires enacted 
in the experience sampling paradigm and [18F]fallypride BP in the dorsal 

putamen [30, 22, 2], displayed at Z > 3.83, p < 0.01.

Mediation of Desire Enactment on the Relation Between Dopamine and BMI
A model of the relationship between age, striatal dopamine, percentage of 

desires enacted in daily life, and BMI. Paths display the correlation coefficient 
(controlling for age) and significance levels. A green arrow denotes a positive 

correlation, while a red arrow denotes a negative correlation.

Inclusion of desire enactment 
in the model reduces the effect 

size of striatal dopamine 
receptors on BMI from Z = 5.02 
to Z = 4.68, suggesting partial 

mediation.
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