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[ Abstract] Objective To document any changes in the cerebral hemodynamics among stroke survivors
performing dual motor-cognitive tasks. Methods Thirty-six stroke survivors ( 18 males and 18 females) per-
formed five tasks in a randomized order. They included single tasks ( walking or calculating for 60s) , walking for
30s followed by calculating for 30s, or vice-versa, or dual-tasking ( calculating while walking for 60s). Func-
tional near-infrared spectroscopy ( fNIRS) was used to track the hemodynamics in the cerebral cortex during
these tasks. Gait characteristics were also collected using a treadmill. Results All five tasks induced varying
degrees of cerebral activation. The NIRS revealed significant differences in activation between the left and right
prefrontal and motor areas during task performance. The activation during single tasks was significantly weaker
than during sequential and simultaneous dual-tasking. In the sequential dual-tasking, the mean functional con-
nectivity during the walking-then-calculating task was significantly stronger (0.54+0.33) than during the calcu-
lation-then-walking task (0.38+0.15). The average gait speeds during single-task walking and during walking-
then-calculation were 33.65+6.22cm/s and 32.21+8.84cm/s, respectively, significantly higher than during du-
al-tasking (24.37+10.33cm/s). Conclusions The task undertaken significantly affects cerebral activation
patterns and walking performance after a stroke. Stroke survivors exhibit significantly greater activation in the pre-
frontal and motor cortices when performing sequential and simultaneous tasks compared to single tasks. Task dif-
ficulty and sequencing also significantly influence their gait.
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