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What brain reward systems mediate
motivational “wanting” and hedonic
“liking” for food rewards? And what 
roles might these systems play in eating 

disorders? This chapter identifies 
recent discoveries in hedonic “liking”
mechanisms, such as the location of opioid
hedonic hotspots in nucleus accumbens
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and ventral pallidum that paint a pleasure
gloss onto sweet sensation. It also considers
other incentive motivation systems that
mediate only a nonhedonic “wanting”
component of reward, such as nearby
limbic opioid “wanting” zones, mesolimbic
dopamine contributions to incentive
salience, and other components of brain
limbic systems, and discusses potential
roles in eating disorders.

I. INTRODUCTION

Obesity, bulimia, anorexia, and related
eating disorders have risen in recent
decades, leading to increasing concern. Can
improved knowledge about brain reward
systems guide us in thinking about eating
disorders and normal eating?

First it is important to recognize that
brain reward systems are active partici-
pants, not just passive conduits, in the act
of eating. Sweetness and other food tastes
are merely sensation, and their pleasure
arises within the brain. Hedonic brain
systems must actively paint the pleasure
onto sensation to generate a “liking” 
reaction—as a sort of “pleasure gloss.” What
brain systems paint a pleasure gloss onto
sensation? And what brain systems convert
pleasure into a desire to eat? Answers to
these questions requires combining infor-
mation from neuroimaging experiments
and studies of eating in humans and infor-
mation from brain manipulation and phar-
macological experiments that ethically can
be done only in animals.

II. POSSIBLE ROLES OF 
BRAIN REWARD SYSTEMS IN

EATINGDISORDERS

To begin with, we can sketch several
alternative possibilities for how brain
reward systems might function in any par-
ticular eating disorder. Let us set out some
alternatives to frame the issue.

A. Reward Dysfunction as Cause

First, it is possible that some aspects of
brain reward function may go wrong and
actually cause an eating disorder. Foods
might become hedonically “liked” too
much or too little via reward dysfunction.
Or incentive salience “wanting” to eat
might detach from normal close association
with hedonic “liking,” leading to changes
in motivated food consumption that are no
longer hedonically driven. Or yet again,
suppression of positive hedonic reward
systems or activation of dysphoric stress
systems might prompt persistent attempts
to self-medicate by eating palatable food.
All of these possibilities have been sug-
gested at one time or another. Each of them
deserves consideration because different
answers might apply to different disorders.

B. Passively Distorted Reward Function
as Consequence

As a second category of possibilities,
brain reward systems might remain intrin-
sically normal and have no essential pathol-
ogy in eating disorders, but still become
distorted in function as a passive secondary
consequence of disordered intake. In that
case, brain systems of “liking” and
“wanting” might well attempt to function
normally. The abnormal feedback from
physiological signals that are altered by
binges of eating or by periods of anorexia
might induce reward dysfunction as a con-
sequence of the behavioral disorder that
arose from other causes. This would
provide a potential red herring to neurosci-
entists searching for causes of eating disor-
ders, because brain abnormalities might
appear as neural markers for a particular
disorder, but be mistaken as causes when
they were actually consequences. However,
it might still provide a window of opportu-
nity for medication treatments that aim
to correct eating behavior in part by modu-
lating reward function back to a normal
range.
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C. Normal Resilience in Brain Reward

Third, it is possible that most aspects of
brain reward systems will function even
more normally than suggested by the pas-
sively distorted consequence model above.
Many compensatory changes can take place
in response to physiological alterations, to
oppose them via homeostatic or negative
feedback corrections. The final consequence
of those compensations might restore nor-
mality to brain reward functions. In such
cases, the causes of eating disorder might
then be found to lie completely outside
brain reward functions. Indeed, brain
reward functions would persist largely nor-
mally, and may even serve as aids to even-
tually help spontaneously normalize eating
behavior even without treatment.

The answer to which of these alternative
possibilities is best may well vary from case
to case. Different eating disorders may
require different answers. Perhaps even dif-
ferent individuals with the “same” disorder
will involve different answers, at least if
there are distinct subtypes within the major
types of eating disorder.

It is important to strive toward discover-
ing which answers are most correct for par-
ticular disorders or subtypes, because those
answers carry implications for what treat-
ment strategy might be best. For example,
should one try to restore normal eating by
reversing brain reward dysfunction via
medications to correct the underlying
problem? That would be appropriate if
reward dysfunction is the underlying
cause.

Or should one use drugs instead only 
as compensating medications, not cures?
Such a medication might aim to boost
aspects of brain reward function and so
correct eating, even though it may not
address the original underlying cause? For
example, just as aspirin often helps treat
pain, even though the original cause of pain
was never a deficit in endogenous aspirin,
so a medication that altered reward systems
might still help to oppose whatever original

underlying factors are altering eating, even
though it will not reverse those causal
factors.

Or instead should treatment be focused
entirely on separate brain or peripheral
targets that are unrelated to food reward?
That might be the best choice if brain
reward systems simply remain normal in all
cases of eating disorders, and thus perhaps
essentially irrelevant to the expression of
pathological eating behavior.

Placing these alternatives side by side
helps illustrate that there are therapeutic
implications that would follow from a
better understanding of brain reward
systems. Only if we know how food reward
is processed normally in the brain will we
be able to recognize pathology in brain
reward function. And only if we can recog-
nize reward pathology when it occurs will
we be able to judge which of the possibili-
ties above best applies to a particular eating
disorder.

III. UNDERSTANDING BRAIN
REWARD SYSTEMS FOR FOOD

“LIKING” AND “WANTING”

This section turns to some issues
involved in measuring and understanding
components of brain reward function
(Berridge and Robinson, 2003; Everitt and
Robbins, 2005). At the heart of reward is
hedonic impact or pleasure, and so it 
is fitting to begin with the practical pro-
blem of measuring pleasure “liking” for
food rewards in affective neuroscience
studies.

A. Measuring Pleasure

Fortunately for psychologists and 
neuroscientists, pleasure is not just a meta-
physical will-o’-the-wisp. Pleasure is a psy-
chological process with neural reality, and
has objective markers in brain and behav-
ior. These objective aspects give a tremen-
dously useful handle to neuroscientists 
















































