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● Consistent with previous work, reactive step training with may be
effective in improving reactive postural control stepping and
unweighting the PL may encourage use of their PL.4-5

● People with more LE impairment post-stroke may need additional
training sessions to achieve greater WB on the PL in order to build a
motor plan for unweighting the PL and executing reactive stepping with
the PL.

● Training was only done in the anterior direction so responses to other
directions and perturbations may be different.

● Further investigation is needed to determine the optimal dose of
perturbation training for reactive stepping given individual participant
characteristics.

● The PL appears to be capable of executing an effective reactive step
since there was no loss of balance when initiating a reactive step with
the PL.

● COVID restrictions affected ability to provide in-person training over
multiple sessions. A single training session may not yield the same post-
training improvements that may be possible with multiple sessions.

Discussion

Stroke survivors tend to initiate and execute voluntary and reactive steps
slower when compared to controls and tend to use their non-paretic limb
(NPL) more often for reactive stepping.1,2 Previous studies have shown that
unweighting the paretic limb (PL) can foster reactive stepping with the PL in
stroke survivors.3,4. The purpose of this case series is to evaluate the effect of
a single training session involving PL unweighting on the incidence of
perturbation-induced reactive stepping with the PL in two individuals with
chronic stroke with different levels of lower extremity impairment. We
hypothesize that after the training session, participants will increase initiating
a reactive step with their PL.

Table 1. Reactive step training increased initiation of stepping with paretic limb 
(PL) in perturbation-induced reactive stepping. 

Pre Post

A1 4% 100%

B1 0% 32%

Pre Post

Score 1st Step Limb Score 1st Step Limb

A1

Forward 2 NPL 2 PL

Backward 2 NPL 2 NPL

Lateral, Left 2 NPL 2 NPL

Lateral, Right 1 NPL crossover 1 PL

Total 7/8 7/8

B1

Forward 2 NPL 1 NPL

Backward 1 NPL 1 NPL

Lateral, Left 1 NPL 1 NPL

Lateral, Right 0 unable to recover 0 unable to recover

Total 4/8 3/8
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Table 2. Pre and post MiniBEST reactive postural control sub-test (lean test) 
results for participants A1 and B1, including test score, and first step 
characteristics, with the non-paretic limb (NPL) or paretic limb (PL). 

● A1 progressed from initiating stepping with their PL 4% of the trials in
the pretest to 100% of the trials in the posttest, while B1 progressed
from 0% to 32%. See Table 1.

● No falls or loss of balance occurred after the recovery step regardless of
stepping leg used.

● Although there was no improvement on lean test scores for either
participant, A1 showed some changes in step characteristics including
stepping with their PL on the forward and paretic lateral lean. B1
demonstrated apprehension to lean in all directions and was unable to
recover from paretic lateral lean independently. See Table 2.

Outcomes
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Both participants lived and ambulated independently in the community, had
no history of lower limb fractures or surgeries, or pain that limited their
movement.

Participants stood on force plates while
secured in a harness and received an anterior
waist-pull perturbation at 10% of their body
weight (BW) once they achieved and held a
pre-determined lower limb weight distribution
stance. Training consisted of 90 trials initiating
a reactive step with the PL beginning with 20%
BW on the PL. The % of BW on the PL was
gradually increase after 10-12 successful
reactive steps with the PL.

Participant A1 B1 
Age 57 years old 73 years old 
Years Post Stroke 14 years 18 years   
Side of weakness Right  Right 
Assistive device for 
community ambulation 

No assistive device Solid plastic AFO, 
straight cane 

LE Fugl-Myer (section 
II, III, IV) 

22 out of 22 (no 
synergies) 

9/22 

Activities-specific 
Balance Confidence  

ABC score 100% ABC score 66.25% 

Five time Sit to Stand 15.41 secs 32.08 secs with use 
of arm 

Percentage of WB 
achieved on PL 

75% BW on PL 52% BW on PL 

 
Perturbation-induced Reactive Training Method

Participant using visual feedback to 
weight shift and load the paretic leg 
prior to the waist pull perturbation 
from harness with wire attached to 
waistline at umbilicus.

Each participant was set with 
standardized foot placement for all 
trials


