Classically conditioned spatial dimension of pain in humans
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ABSTRACT
Background and aims:

One of the most challenging health conditions to address is chronic widespread pain, the mechanisms
of which are not fully understood. In present study, we utilized classical conditioning procedure to
investigate whether the expanded area of pain results from classical conditioning between nociceptive
stimuli originating from different nociceptive foci.

Methods:

Ninety-four healthy participants were randomly assigned to one of three experimental groups or a
control group. In the first group participant underwent classical conditioning through pairing of visual
cues with the magnitude of the painful area. They were also informed through verbal suggestion, that
one of the visual cues (blue or green slide) will announce pain distributed at larger area (pain induced
via 2 electrodes) and the other cue will precede pain distributed at smaller area (pain induced via 1
electrode). In the second group participants were only exposed to classical conditioning without
verbal suggestion while in the third group they only received verbal suggestion. Fourth group served
as a control: participants were neither exposed to classical conditioning nor verbal suggestion.
Nociceptive stimuli were administered through electrodes attached to participants’ hands, activating
either two electrodes for large distribution or one for small distribution.

Results:

Classical conditioning with verbal suggestion was effective in inducing pain over a larger area,

despite nociceptive stimulation targeting a small area of the body (p < 0.001) . Furthermore, this effect
was preserved even when the two methods were used separately: either classical conditioning alone (p
< 0.05) or verbal suggestion alone (p < 0.01) produced a conditioned pain distribution. We did not
find a statistically significant effect in the control group (p > 0.05).

Conclusions:

Pain distribution can be shaped by associative learning and verbal suggestion. Classical conditioning
alone, verbal suggestion alone or combined verbal suggestion with classical conditioning can be used
to explain persisted widespread pain. Further research are needed to characterize spatial boundaries of
this effect.
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Relevance for patients care:

Chronic pain remains not completely understood, posing an escalating challenge in developed
countries and among post-traumatic and post-operative patients. Successful mechanistic studies are
needed to understand complex pain syndromes such as chronic widespread pain



