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Commentary

How does pain affect eating and food pleasure?

Sufferers of persistent pain have increased risk for many other
health problems, including obesity. The mechanisms have not been
well understood, however. In this issue, Geha et al. ask why chronic
pain and obesity are so closely linked [8]. Drawing on the rich neu-
roscience literature which implicates the ventral striatum and
medial prefrontal cortex (mPFC) in determining food pleasure
[5], the authors point to evidence that chronic pain disrupts the
normal structure and function of this circuitry. For instance, re-
lief-related ventral striatal responses to offset of phasic pain were
absent in patients with chronic back pain [1]. These patients also
showed abnormal ventral striatal opioid signalling during pain
[15], and functional connectivity between the ventral striatum
and mPFC appears to play a role in the transition from acute to
chronic pain [2].

Geha and colleagues tested 18 patients with chronic lower back
pain (CLBP) and compared their responses to sweet and fatty foods
with a matched control group. The average body mass index for
each group indicated moderate overweight. Patients with CLBP
showed a selective decrease in pleasantness ratings of fatty pud-
dings. Importantly, they also displayed a disconnection between
calories ingested during ad libitum food consumption and ratings
of hunger and food pleasantness. That is, unlike for controls, there
was no relationship between how much they liked the food and
how much they ate. Strikingly, eating more also failed to predict
a larger drop in hunger in this group.

Geha et al. propose that pain-related hedonic blunting (a re-
duced ability to experience pleasure) caused by disruptions in
VS-mPFC brain circuitry may link chronic pain to obesity. This neu-
roscientific explanation is compelling, and future studies should
address how pain affects the neural mechanisms of hedonic eating
and relief of hunger.

The link between pain and pleasure is complex, however. One
early study of patients with chronic facial or back pain suggested
that anhedonia was more closely related to the patients’ levels of
depression rather than to the experience of pain itself [14]. Other
conditions that can blunt pleasure in some domains, such as sub-
stance abuse (which also disrupts the ventral striatum-mPFC cir-
cuitry and opioid signalling), have been linked to increased liking
of sweet tastes [9,10].

Pain has also been shown to enhance directly the enjoyment of
sweet foods. After undergoing the cold-pressor test, healthy volun-
teers reported greater pleasure from eating chocolate [3]. In fact,
pain offset appeared to increase sensitivity to a range of gustatory
inputs [3]. This increased food enjoyment after pain offset may be

related to a feeling of relief and is unlikely to occur in patients who
suffer from persistent pain. In healthy humans, eating and drinking
are often associated not just with pleasure but also with the emo-
tion of relief (eg, the first coffee of the day, eating after a prolonged
fast) [7]. The ventral striatum and medial prefrontal cortices which
are so important for signalling food pleasure also appear to signal
relief from physical pain [2] or threat of pain [13]. When persistent
pain disrupts the function of this neurocircuitry, it may therefore
also preclude the encoding of relief from hunger.

Pain can also affect food consumption in ways that are unre-
lated or only indirectly related to pleasure. Possible mechanisms
range from a disrupted interpretation of physiological signals such
as hunger, leading to food consumption that is determined largely
by external signals or eating due to emotions other than hunger
such as sadness (emotional eating) [6].

The psychological meaning given to pain can also play a role.
The experience of pain and suffering is closely tied to perceptions
of justice. Perceived injustice (ie, Why should I suffer more than
others?) is associated with problematic pain outcomes, such as
prolonged disability and mental illness [16,17]. In experimental
studies, pain perceived as being unfair significantly increased
how many chocolates participants chose to eat [4]. In contrast, pain
that seemed to be justified did not affect indulgence levels. Bastian
et al. (2012) argued that unfair pain can induce feelings of entitle-
ment and thereby increase indulgence in ‘‘guilty pleasures.’’ A sim-
ilar mechanism could explain the reduced drop in hunger after ad
libitum in CLBP patients reported by Geha et al.: ‘‘I deserve more
pudding because I am in pain.’’ These patients may be responding
to signals that are not directly related to hunger but instead to
reestablishing a sense of psychological equilibrium and personal
justice.

Finally, it is important to consider how evolved responses to
pain may determine food-consumption behavior. Increased calorie
consumption can be viewed as a rational response to pain, ie,
amassing resources to deal with future pain and adversity [12].
However, the ready availability of rewarding and high-calorie
foods in large parts of the world today renders this response mal-
adaptive. Obesity increases the risk for numerous health problems,
only one of which is chronic pain.

Pain and pleasure affect common brain circuits, including the
ventral striatum and mPFC. Nevertheless, pain and pleasure are
best understood within a framework that does not aim to concep-
tualize them as opposite experiences. As with other complex sub-
jective experiences [eg, 11], it is possible to feel both pain and
pleasure at the same time. Moreover, pain may both increase and
reduce pleasure. Geha et al. make a convincing case for disrupted
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food hedonics as a mechanism linking pain with obesity, highlight-
ing the study of pain, gustation, and eating as a fruitful area for fu-
ture research.
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