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Deconstructing the Construction of Value
in Anorexia Nervosa

Anorexia nervosa (AN) is a serious eating disorder
with a low recovery rate, a high relapse rate, and one
of the highest mortality rates of all psychiatric disorders.1

Anorexia nervosa is a complex mixture of behavioral
and psychological symptoms, including disturbances in
body image and fear surrounding eating and weight gain.
Restrictive eating, particularly restriction of calories from
fat, is the salient behavioral disturbance of AN and is
remarkably stereotyped across patients. Unfortu-
nately, this behavior shows little change, even with suc-
cessful weight restoration, and is associated with poor
longer-term outcomes.2 Identifying the mechanisms that
underlie restrictive eating in AN is critical to developing
treatments that can improve eating behavior and ill-
ness course.

The restrictive eating characteristic of AN may be
conceptualized as a series of maladaptive choices about
what to eat. Making a choice involves 2 general stages
that have been characterized at cognitive and neural
levels of analysis: valuation, whereby an individual’s
preference for a given option is constructed, followed
by the comparison of values assigned to choice options
to make a selection. Examining the mechanisms of
maladaptive restrictive eating in AN requires carefully
distinguishing between discrete stages of decision-
making. The observable behavior is the final choice, yet
differences within component processes may ulti-
mately yield the same choice. For example, one com-
mon conceptualization of AN hypothesizes that restric-
tive food intake is a manifestation of excessive self-
control in which an individual overrides a desire to eat
high-fat and high-calorie foods. If true, the food valua-
tion stage might be similar to that in healthy control peers
and the disturbance at the comparison and selection
stage of decision-making. Alternatively, individuals with
AN may assign markedly different values to foods (com-
pared with healthy controls), meaning that the inputs to
the comparison and selection process rather than this
process itself underlie restrictive food choices. To our
knowledge, the neurocomputational mechanisms by
which individuals with AN assign value to food have not
been examined but constitute a critical research focus
to advance knowledge of the underpinnings of a too-
often deadly illness.

Aberrant Food Valuation in AN
There are multiple indications that food valuation is
aberrant in AN. Reduced liking of and desire to eat
high-fat, high-calorie foods among patients with AN is
well documented.3 In addition, individuals with AN
compared with healthy controls place excessive weight
on the perceived healthiness of a food when deciding
what to eat and find healthier foods tastier and more

desirable than unhealthy (but to healthy controls, more
palatable) alternatives. Furthermore, individuals with AN
report substantial anxiety in anticipation of eating,4 sug-
gesting that foods usually considered highly enjoyable
have become aversive. These phenomena point to the
utility of understanding the mechanisms by which the
value assigned to food choices differs in AN.

The Neurobiology of Value Computation
Specifichypothesesabouttheneuralmechanismsthatun-
derlierestrictiveeatinginANcanbedevelopedfromknowl-
edge about how value signals are constructed among
healthy controls. It is well established that the ventrome-
dial prefrontal cortex (vmPFC) encodes value in appetitive
(rewarding) and aversive (punishing) contexts5 and across
numerous stimulus categories (food, money, and social
outcomes).6 The vmPFC represents value on a common
scaleacrossdifferentoptionstoenabletheirdirectcompari-
son,andthesevaluesignalsareflexibleorvarywithcurrent
goals (eg, the relative value of a mobile telephone and
match differ when trying to contact a friend vs light a fire).

Value signals in the vmPFC reflect the integration
of information across systems that operate at varying
time scales.7 Rapid value estimates are computed by
dorsal striatal systems that produce stored, or cached,
values for a given action (eg, eating a high-calorie food)
based on prior experience. Slower but more consid-
ered value judgements are provided by the medial PFC
and hippocampus. These regions use explicit knowl-
edge about choice outcomes, the current environ-
ment, and longer-term goals to simulate choice out-
comes and guide behavior. The reliability of the value
signals emerging from faster (striatal) vs more delibera-
tive (fronto-hippocampal) systems determines which of
these guides choice, though the 2 systems interact with
each other. For example, rapid value estimates are up-
dated with information about action-outcome contin-
gencies and relationships between features of the en-
vironment provided by the deliberative system. The
vmPFC value signals are also modulated by stimulus va-
lence (ie, how pleasant a choice option is), which is en-
coded in the amygdala and ventral striatum.

Examining the Mechanisms of Valuation
Disturbance in AN
Many factors affect value computation, creating multiple
pathways that may lead patients with AN to assign low
value to high-fat, high-calorie foods. Two paths are worth
particular consideration. One possibility is that aversive va-
lence (unpleasantness beyond abnormally low tastiness
and healthiness) is signaled in response to high-fat foods
during valuation. Valence influences choice in nonfood
domains,andamonghealthycontrols,foodsconsideredto
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be very unpleasant (eg, dog food, clam juice) elicit aversive valence sig-
nals in the amygdala8 that are associated with reduced preference for
the corresponding food.

Another possibility is that high-fat, high-calorie foods are
undervalued among individuals with AN due to the positive future
outcomes of eating these foods (eg, enjoying the taste, recovery from
serious illness) being insufficiently considered when a patient
decides what to eat. This could allow concerns about the negative im-
pacts of eating (eg, expected discomfort of satiety and weight gain)
to dominate choice, leading to continued restrictive eating. Consider-
ing the outcome of a choice depends on episodic future thinking (EFT),
the vivid simulation of personally relevant future scenarios. That EFT
can enhance the value of choice options conferring longer term ben-
efit has been most thoroughly demonstrated in the context of mon-
etary choice among healthy controls,9 whereby prompts to imagine
personalfutureeventsincreasedpreferencefor largebutdelayedmon-
etary rewards over smaller but immediate alternatives. The proposal
that reduced use of EFT is a mechanism of restriction in AN conflicts
with the typical portrayal of individuals with AN as highly future-
oriented and their greater preference for delayed rewards in mon-
etary choice tasks. Yet, these same individuals have great difficulty
changing eating behavior to achieve stated goals of longer-term re-
covery. One explanation is that the ability to vividly imagine positive
outcomes of eating and/or the ability to use these visualizations dur-
ing valuation is compromised at acute stages of AN.10

Altered valence signaling or use of EFT during food choice are
just 2 of several overlapping processes that could lead to restrictive
eating in AN. To test hypotheses surrounding dysfunction in con-
structing subjective evaluations, the use of tools that can disam-
biguate distinct processes is necessary. Computational modeling of
behavioral (eg, choice, reaction time) and neurophysiological
(eg, eye tracking, neuroimaging) data will be invaluable. Computa-
tional techniques can parse distinct stages of decision-making, sepa-
rate inputs from different value and information systems, and quan-
tify unobservable processes like EFT (eg, via neural decoding) to
illuminate how various inputs are combined to construct neural value
representations. Applying computational approaches to identify pre-
cise disturbances in valuation processes in AN can therefore guide
the development of targeted interventions able to modify eating
behavior.

Conclusions
Valuation is fundamental to decisions about what to eat. Leverag-
ing existing understanding of valuation mechanisms to specify
precise hypotheses about the disturbances underlying the
low valuation of high-fat foods in AN offers a much-needed new
path for understanding the neurobiological determinants of ill-
ness. This path affords the use of (neuro)computational tech-
niques for rigorous testing of hypotheses that can yield refined
intervention targets.
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