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Abstract

Pain is subjective and can be difficult to measure in an objective way. Here, we sought
to demonstrate whether the magnitude of perceived pain induced by mechanical
pressure stimulation could be modeled as predictive psychophysical equations based on
stimulus intensity. Furthermore, using local anesthesia, we measured pure muscle pain
without any accompanying cutaneous sensation.

Our study had a within-subject design. Thirteen healthy adults underwent both a “no
anesthesia” and a “local anesthesia” condition. In each condition, we induced 7 different
intensities of mechanical tonic pressure stimulation (10N-40N) via digital pressure
algometry on the medial side of the right peroneal muscle. The participants rated the
intensity of the subjective pain using a Numerical Rating Scale (NRS). With pressure
intensity as an independent variable and NRS as a dependent variable, we defined three
types of psychophysical regression models based on linear regression, a power function,
and a Gompertz curve. For each equation, we calculated the coefficient of determination
(R?) between the actual and predicted NRS scores to evaluate the fit to a series of data
points.

The R? was significantly higher for non-linear functions (the power function and
Gompertz curve) compared with linear regression, with or without local anesthesia.
Consistent with previous research, we found that the intensity of mechanical-pressure-
induced pain could be modeled as a non-linear function of stimulus intensity.

Using a psychophysical approach, we were able to objectively define and measure an
internal, subjective pain sensation.

Key Word : Psychophysics, Muscle Pain, Local Anesthesia
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