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Figure | Assessment of mirror movements. (A) Both hands were strapped onto an ergonomic hand device capable of measuring
ISOMETric forces generated at e INEErups. CONuUois and patents were iNstructed 1o gencrate Someuric Torces Dy making individuated presses 1o
bring the cursor (short white horizontal bars) into the target zone shown in green. During each measurement session, individuated finger presses
were made at 20%, 40%, 60% and 80% of the maximum voluntary force (MVF) on that finger. (B) Sample of force traces produced in active and
passive hand. Force presses with the instructed finger (thumb in right hand shown in red) resulted in involuntary forces on the passive fingers of
the same hand (black), and subtle mirrored forces on the fingers of the passive hand (right). (C) Mirrored force trajectories were similar to that
for the instructed finger, espedially at higher target force levels. (D) Mirroring was quantified as the linear slope between the peak forces produced
by the instructed finger and the peak averaged forces on the passive hand. The linear slope was log-transformed to allow the use of parametric
statistical test, but for the purpose of clarity the raw values of the linear slope are reported in all subsequent figures.
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Figure 2 Longitudinal changes in mirror movermnents and fine-finger control after stroke. (A) Changes in mirroring for controls and
patients measured in the first year after stroke. Line plots are labelled by the active hand. For patients, mirroring was primarily measured in the
fingers of the non-paretic hand, during active finger presses with the paretic hand. Mirroring in the paretic hand during non-paretic finger presses
is also shown. (B) Associated changes in fine-finger control on the active hand across groups. Individuated finger presses in patients and controls
resulted in undesired force contractions on the uninstructed fingers of the active hand. The larger these so-called enslaved movements, the worse
the degree of fine-finger control. For clarity, the raw values of the linear-slope estimates for mirroring and enslaving are plotted in A and B. Group
differences within each week are indicated by ¢ < 0.001 and *P < 0.01.
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Figure 4 Relative contributions of homologous and non-homologous components to mirror movements on the non-paretic
hand. (A) Mirroring across all possible active/passive finger pairs for controls and patients (on non-paretic hand only). Rows and columns denote
which finger was pressed on the active hand, and the finger on the passive hand that mirroring was estimated on, respectively. Diagonal and off-
diagonal matrix entries represent mirroring across homologous and non-homologous finger pairs. (B) Individuated finger presses by controls
resulted in enslaved forces on the passive fingers of the same hand and mirrored forces across homologous and non-homologous finger pairs. The
ratio between instructed/enslaved forces within the active hand is shown in green, while the ratio between homologous and non-homologous
mirroring components is shown in white. Shown here are data for controls averaged across all five measurement sessions. (C) Changes in
homologous and non-homologous mirroring components on the non-paretic hand in the year following stroke. For dlarity, the raw values of the
linear-slope estimates for mirroring are plotted. (D) For patients, the ratios between instructed/enslaved forces on the paretic hand, and the ratio
between homologous/non-homologous mirroring patterns are shown in the left and right panels, respectively.
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Figure 5 Stability of mirroring pattern during stroke recovery. (A) The average mirroring patterns across all active/passive finger pairs
are shown for patients (Week 2) and controls. For clarity, the raw values of the lincar-slope estimates for mirroring are plotted in A. Similarity
between the patterns for patients and controls was high, even in the early period after stroke (Week 2, r = 0.88, P < 0.0001). (B) Correlations
between mirroring patterns for patients and controls remained unchanged throughout recovery (x> = 1.87, P = 0.760). The pattern correlations
for patients and controls were also close to noise ceilings; i.e. the maximum possible pattern correlations possible given the measurement noise
on mirroring patterns for each control (see ‘Materials and methods’ section).
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