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manner. For example, when we see a food or drug we like, there are 
memory (hippocampus), emotional reactivity (amygdala), arousal 
(thalamus), and cognitive control (prefrontal cortex [PFC] and cin-
gulate) as well as autonomic nervous system reactions related to 
consuming the substance. In the case of food, there are a number of 
peripheral mechanisms involving such organs as the stomach, pan-
creas, and intestine, as well as brain structures such as the hypothala-
mus, which signal when food is needed. With food, our bodies also 
make a computation in terms of energy needs and the feelings of hun-
ger and satiety. Drugs, on the other hand, mainly influence the reward 
pathways of the brain (see Figure 10.1). I will describe these pathways 
in greater detail in Chapter 12.

Although our bodies tell us when we are hungry, environmental 
factors can lead to cravings and obesity. These environmental factors 
may include how attractive the food is, how expensive it is, what kind 
of deal we get with supersizing, and so forth. We also have a memory 
of eating the food previously and the associations connected with it. 
In addition, psychological stress increases our consumption of food 
and thus weight gain. One important new finding is that brain mech-
anisms related to these systems are changeable even in adulthood 
(Dietrich & Horvath, 2013). If you start a new diet or find yourself 
in situations in which food intake is reduced or even increased, your 
brain circuits will change in relation to how your body uses energy. 
That is, as environmental conditions change, metabolic brain circuits 
change in relation to eating.

Based on brain imaging studies, obese adolescent girls process the 
anticipation and consumption of food differently from lean adolescent 
girls (Stice, Spoor, Bohon, Veldhuizen, & Small, 2008). Individuals 
who are obese show less activation of reward circuits in the brain when 
they consume food than lean individuals. However, they show greater 
activation of somatosensory brain areas when they anticipate con-
sumption. Further, the amount of activation was found to be related to 
body mass index in terms of anticipation but inversely related in terms 
of consumption. Less activation of the dopamine reward circuits in 

obese individuals may be one mechanism that leads to greater consumption of food.
According to the World Health Organization, obesity worldwide has doubled since 1980. In 

2014, more than 1.9 billon adults (age 18 and over) were overweight, and 600 million adults were 
obese (www.who.int/mediacentre/factsheets/fs311/en/). That works out to 39% of the world 
population being overweight and 13% obese. In 2013, an estimated 42 million children under the 
age of 5 were overweight. These overweight children are found not only in high-income countries 
but also in low- and medium-income countries. As described in Cultural LENS: Reducing Obesity 
Worldwide, many countries around the world are beginning to focus on obesity in the same way 
they previously focused on tobacco smoking.

The Centers for Disease Control and Prevention (CDC) has a number of resources to 
help individuals eat well (www.cdc.gov/nutrition/everyone/index.html). Likewise, the U.S. 
Department of Health and Human Services has a series of dietary guidelines for healthy eating 
(health.gov/dietaryguidelines/). However, Americans consume more calories than do people in 
many other places in the world. Daily calorie intake for various countries in the world is shown 
in Figure 10.3. As can be seen in this figure, people living in Africa and China consume fewer 
calories than those in America, Canada, and Western Europe. Comparing this figure with the 
previous figure showing obesity worldwide, it is clear there is a connection between calorie intake 
and obesity.

FIGURE 10.1 How Is the Intake of  
Food and Drugs Similar and Different?
The intake of food and drugs can be described 
in terms of three systems: a cognitive system, a 
dopamine reward system, and an energy system. 
With food, our bodies make a computation in terms of 
energy needs and the feelings of hunger and satiety. 
Drugs, on the other hand, mainly influence the reward 
pathways of the brain.

Source: Volkow et al. (2013, p. 6).

Cognitive
control

Dopamine
reactive system

Energy
homeostasis

Peripheral and central
messengers

Food Drugs

Hypothalamus

Ventral tegmental
area

Dorsal/ventral
striatum

Habenula
Thalamus
Amygdala

Hippocampus

Prefrontal
cortex




