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Figure Captions

Figure 1. RF H-reflex recruitment process (top) and representative H-reflex recruitment curves
for each group. H-reflex recruitment process starts by applying gradually increasing electrical
stimulation on femoral nerve (top left) in 2 mA increments between 10-46 mA and 5 mA
between 50-90 mA with two stimulation trials for each interval in standing posture. Based on
the response time of EMG responses, the optimal H-reflex response (H-wave), and maximum
motor response (M-wave) (top middle) and corresponding recruitment curve (top right) was
obtained. Compared to healthy baseline representative (bottom right) the recruitment curves
indicate increased RF H-wave in healthy representative with increased voluntary RF contraction
(bottom middle) and in participant with post-stroke SKG (bottom right). No considerable change

was observed between maximum M-waves (Mnax) between conditions in healthy representative

Figure 2: Experimental protocol and RF EMG feedback paradigm. The dashed square boxes
indicate the four conditions in experimental protocol namely Stand, during walking at toe-off
Walk, during standing with increased RF EMG activity StandT and during walking at toe-off
WalkT. For each condition 25-30 repetitive stimulations corresponding to maximum H-reflex
response were applied. All conditions were implemented in randomized order. For StandT and
WalkT, the participants were instructed to increase their RF EMG signal above the threshold
value (dashed gray line), 20% of RF maximum voluntary contraction (MVC) following a que
signal in real-time (purple vertical line) with 300 ms and 20 ms offset time prior to stimulation
respectively. For condition WalkT the que has been displayed in every gait cycle to account for

III

dynamic adaptation during walking. The trials were considered “successful” if the increased
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rectified RF EMG exceeds the threshold during stimulation (top figures in StandT and WalkT)

and considered “fail” otherwise. (Bottom figures in StandT and WalkT)

Figure 3: Post-hoc analysis for RF H-reflex magnitude extraction. The post-hoc analysis applied
on the corresponding RF EMG responses where H-wave overlapped with descending portion of
M-wave (a). First, the exponential decaying fit lines (e.s) with least root mean squared error

(RMS) starting from the peak M-wave and ending around the vicinity of convergence point were
determined (b). From those, the exponential fit with the least average RMS was selected (c) and
subtracted from the initial H-wave segment (Hi,it) to obtain corrected H-wave segment (Hcor) (d)

to obtain the isolated H-reflex response (Hmag) from raw H-reflex response (Haw).

Figure 4: Diminished knee flexion is correlated with increase RF H-reflex in post stroke SKG.
Peak knee flexion angles and RF H-reflex magnitudes indicate significant correlation in
participants with post-stroke SKG (red triangles, R = -0.92) with decreased knee flexion during
swing phase whereas no significant correlation was observed in healthy Walk (green triangles,,
R =-0.17) and healthy WalkT (blue triangles, , R = 0.47). The interaction between RF H-reflex
and knee flexion in SKG was significant compared to healthy Walk (p < 0.028) and healthy WalkT
(p=0.011). There was no significant difference in RF H-reflex and knee flexion between healthy
groups (p =0.75). The lines and shaded areas indicate the linear regression fits and 95%

confidence interval respectively for the corresponding groups.

Figure 5: Elevated RF H-reflex in post-stroke SKG is higher than increased voluntary RF
contraction. During standing, RF H-reflex response were significantly increased in post-stroke

SKG (p = 0.003) and healthy groups with increased voluntary RF contraction (p < 0.001)
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compared to healthy baseline, whereas no significant difference was found between post-stroke
SKG and increased RF activity (p = 0.08). During walking however, RF H-reflex response was
increased in post-stroke SKG compared to both healthy baseline (p = 0.004) and with increased

voluntary contraction (p = 0.04).

Figure 6: RF H-reflex modulation during walking is absent in post-stroke SKG. RF H-reflex
magnitudes were significantly decreased in healthy controls between Stand and Walk (p =
0.014), and StandT and WalkT (p = 0.007) conditions. There was no significant difference in

participants with post-stroke SKG (p = 0.296).
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M L 100 3 - No
2 70 M R 86 4 Baclofen No
3 63 M R 81 15 - Yes
4 55 M L 110 8 Baclofen Yes
5 45 M L 76 25 - No
6 59 M R 83 1 - Yes - 0.3 9.
7 53 M R 65 3 - Yes - 0.3 12.6
8 53 M R 77 1 - Yes - 04 15.6
9 41 F R 64 7 - No - 0.5 27.7
10 61 F L 63 1 - No Cane 0.22 9.5
" 47 M L 89 2 - Yes - - -
Mean 53.4 81.3 3.1 0.38 15.5
sSD 9.4 14.9 2.4 0.10 7.5

*All the AFOs wore by the participants were hinged versions. “Walking Speed” refers to each participants maximum comfortable walking speed on
treadmill. Subject 4 was only able to walk over ground and walking speed and peak nee flexion angle measures were not collected

G indicates gender; W, weight; Post, years post-stroke; Meds, taking Baclofen; AFO/Cane, use of an ankle—foot orthosis or cane; M, male; F, female.

Table 1. Data for 11 participants with post stroke Stiff-knee gait
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Table Captions

Table S1: Demographic information of participants with post stroke stiff-knee gait including
age, gender, effected side, prescribed medication, ankle-foot orthosis usage, walking speed

on the treadmill and average peak knee flexion during walking.
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