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Abstract About half the U.S. adult population suffers from chronic neuromusculoskeletal pain. While its
evaluation and treatment are often addressed using soft tissue manipulation (STM), its efficacy is mostly based
upon clinician judgement. Robust biomarkers are needed to quantify the effects of STM on patient outcomes.
Among noninvasive methods to quantify the mechanics of myofascial tissue, most are limited to small (<10
mmz), localized regions of interest. In contrast, we propose to develop an approach to optically measure a
larger (~100 cm2) field of deformation at the skin surface simultaneously as force is applied. We will derive
biomarkers based on skin lateral mobility, compression, and distraction to infer distinctions in myofascial tissue
stiffness. Specifically, we will deploy multiple cameras to track ink speckles whose fields of stretch deformation
are resolved with digital image correlation. Optically derived surface biomarkers can differentiate bilateral
differences in skin mobility, with trend directions in deformation similar to measurements with an instrumented
force probe. With the preliminary ability to differentiate tissue bilaterally, our next step is to collect sufficient
data to prove we can differentiate tissue changes before and after STM intervention, in a larger cohort of
participants, and refine system engineering requirements to apply for an NIH R21 or RO1 award.



