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AIM

Examine movement and pain differences
during CMC joint range of motion tasks.
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OA 
(mean ± SD)

Healthy 
(mean ± SD)

P-values

Age 66.9 ± 11.2 62.2 ± 12.9 0.3

Eaton-Litter 2.9 ± 0.8 2 ± 1.2 0.03

AUSCAN

Pain 3.9 ± 2.1 0.6 ± 2.0 <0.001

Function 4.6 ± 2.3 0.8 ± 2.1 <0.001

DASH 32.9 ± 19.9 6.7 ± 10.6 <0.001

Data was collected from 13 female participants for each cohort:
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Motion data was collected during 3 tasks at 100 Hz using a 12-camera Vicon system:
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The carpometacarpal (CMC) joint is the most mobile joint of the hand [1].

Osteoarthritis (OA) at the CMC joint can lead to severe chronic
pain, joint damage, and up to 50% loss of hand function [2-4].
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Movement-evoked pain (MEP) can highlight the bi-
directional association between pain and movement [5].
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Hypothesis: Individuals with CMC
OA will have significantly decreased
range of motion and higher pain
ratings than healthy controls.
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Although no significant differences were found during single- or multi-planar tasks,
our results highlight the heterogeneity and multifaceted nature of OA:

•The range of motion data suggests identifying cohorts based on pain alone may not
fully capture movement deficits in CMC OA.

•The pain results demonstrate the need to better understand and measure the pain
experienced due to movement.

Future work: Increase the number of participants,
normalize the circumduction plots based on thumb length,
analyze movement compensation at the surrounding joints,
and identify different clustering methods to define cohorts.

Limitations: Small number of participants, induced pain
due to fine-wire electromyography, and unconstrained
movement during circumduction.
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Range of motion
was not significantly 

different between 
cohorts based on 
self-reported pain 

and functional 
disability.

Pain ratings were 
consistently higher in the 
OA cohort compared to 

controls. Pain was highest 
during tasks for both 

cohorts.


