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Blinded Interpretation of results from the study: 
“NESA - A randomised controlled trial of NeuroMuscular Electric Stimulation in 
patients with lower extremity paresis due to acute ischemic stroke” 

Busk H, Skou ST, Lyckhage LF,       Asgari N, Wienecke T.  

Publication date: April 2021 

Introduction 
This study constitutes a randomized controlled trial, examining the potential 
effect of neuromuscular electrical stimulation in addition to exercise therapy 
compared with exercise therapy alone in the first two weeks after ischemic 
stroke in patients with paresis of the lower extremities. We hypothesized that 
an early start of neuromuscular electrical stimulation would lead to greater 
improvement in the 6 Minute Walk Test (6MWT) at comfortable speed 
(primary outcome) as the primary endpoint at 90 days after stroke. 

In this trial, 50 Acute first-ever ischemic stroke patients, 40 to 85 years of age, 
with leg paresis were randomised to one of the two groups, 25 patients in 
each. 24 patients in group 0 and 23 patients in group 1 completed the primary 
three-months follow-up. All randomised patients (n=50) were included in the 
ITT analysis (See Table 1 for baseline characteristics). 
The exercise therapy with or without neuromuscular electrical stimulation 
was initiated within 48 hours after ischaemic stroke and administered by 
trained health care personnel with experience in stroke rehabilitation. The 
exercise therapy included 10 minutes daily exercise five days a week for two 
weeks. The neuromuscular electrical stimulation consisted of two sets of 
external electrodes placed at the paretic leg at the medial vastus and the 
anterior tibial muscles during the daily exercises. 

This document presents the blinded interpretation of the results of the 
primary outcome (6MWT) as well as the secondary outcomes defined in the 
trial registration (registered at ClinicalTrials.gov NCT03653312), i.e. 10 Meter 
Walk Test, Fugl-Meyer Motor Assessment for lower extremity, Guralnik 
Balance Test, 30 sec. Sit to Stand, Timed up and Go, EQ-5D-5L, Montreal 
Cognitive Assessment and Becks Depression Inventory. 

The statistical analysis and the process of blinded interpretation were 
originally described in the statistical analysis plan (SAP), which was published 
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before any analysis commenced. The two treatment arms were recoded upon 
data export into group 0 and group 1 and therefore blinded during statistical 
analysis and unknown to the research group. 
Link to SAP: https://portal.findresearcher.sdu.dk/en/publications/statistical- 
analysis-plan-for-nesa-a-randomized-controlled-trial- 

 

Interpretation 1 of this blinded interpretation will assume that group 1 
received neuromuscular electrical stimulation in addition to exercise therapy 
and interpretation 2 will assume that group 0 received 
electrical stimulation in addition to exercise therapy. 

neuromuscular  

Table 1 Baseline characteristics of the patients. 
 

Group 0 Group 1 P- 
n=25 n=25 value 

Age, median (Q1-Q3) 72 (58-76) 68 (62-72) 0.74 
Female, n (%) 10 (40) 10 (40) 1.0 
BMI, median (Q1-Q3) 26.4 (24.8-27.7) 27.2 (24.5-29.4) 0.95 
Height, median (Q1-Q3) 1.7 (1.7-1.8) 1.8 (1.7-1.8) 0.53 
Smoking, n (%)   

None 8 (32) 7 (28) ref 
Previous 7 (28) 5 (20) 0.80 
Current 10 (40) 13 (52) 0.55 

Alcohol misuse (> 7/14 items per week) * 1 (4) 1 (4) 1.0 
Comorbidities, n (%) 4 (16) 5 (20) 1.0 
Received thrombolysis, n (%) 5 (20) 4 (16) 1.0 
Infarction in the right hemisfære, n (%) 14 (56) 13 (52) 1.0 
SSS score, median (Q1-Q3) 52 (51-54) 51 (45-55) 0.10 
Current use of walking aids, n (%) 2 (8) 1 (4) 1 
Meassured   
6 MWT (meters), median (Q1-Q3) 260 (189-318) 213 (160-327) 0.28 
10 MWT (meters/sec), median (Q1-Q3) 0.9 (0.7-1.1) 0.7 (0.5-1) 0.09 
Fugl-Meyer UE Motor Part, median (Q1-Q3) 30 (26-31) 28 (25-30) 0.1 
Fugl-Meyer Total score UE, median (Q1-Q3) 79 (78-83) 80 (76-82) 0.3 
Guralnik, median (Q1-Q3) 17 (13-23) 20 (11-28) 0.16 
Sit to stand, median (Q1-Q3) 7 (6-10) 8 (5-10) 0.38 
Timed up and go (sec), median (Q1-Q3) 14.4 (10.5-19.4) 19.5 (10.5-27.1) 0.30 
*reference: non-smokers   
categorical data: Fisher's Exact test 

  continuous data: Mann Whitney U-test 
more than one group: univariable logistic regression 

 
 

  



3  

Results of the intention-to-treat analysis of the primary endpoint 
 
Between groups differences 
No statistically significant between-group difference was found (mean 
difference of 39.2 meters (95%Confidenceinterval (CI) -26.4 to 104.8) (crude) 
and 28.3 meters (95%CI -16.0 to 72.6) (adjusted)) in the mean change of the 
6MWT from baseline to the 90 days follow-up (see Table 2 and Figure 1). 

 
Similarly, the study did not identify a statistically significant between-group 
difference in the mean change of the 6MWT from baseline to end of 
intervention (14 days after inclusion and baseline test; mean difference of 
19.3 meters (95%CI -28.4 to 67.1) (crude) and 8.4 meters (95%CI -35.9 to 52.7) 
(adjusted)). 

 
Within-group differences 
Both groups improved in 6MWT from baseline to the 90 days follow-up. 
Group 0 improved 144.2 (95%CI 94.8 to 193.6) meters while group 1 improved 
183.4 (95%CI 137.7 to 229.2) meters. 
Improvements in both groups exceeded the threshold for minimal important 
difference (MID) of 34.4 meters (1). 

 

Results from the Intention-to-treat analysis of the secondary outcomes 
No adverse events or serious adverse events were reported in either group. 

 
Between-group differences 
None of the secondary outcomes demonstrated a statistically significant 
between-group difference (Table 2). 

 

Interpretation 1: “Group 1 received neuromuscular electrical stimulation in 
addition to exercise therapy”. 

 
This is the first trial to investigate the effect of neuromuscular electrical 
stimulation in addition to exercise therapy compared to exercise therapy 
alone in acute stroke patients with paresis of the lower extremities. 
We demonstrated that neuromuscular electrical stimulation in addition to 
exercise therapy did not yield additional beneficial effect in walking distance 
measured by the 6MWT or any of the secondary outcomes. However, as the 
confidence interval in the adjusted analysis of the primary outcome included 
the predefined MID of 34.4 meters, we cannot rule out that there is a clinically 
relevant difference in change between groups in favor of the group receiving 
neuromuscular electrical stimulation in addition to exercise therapy. 
Adding the neuromuscular electrical stimulation to exercise therapy is safe 
and tolerated and did not seem to induce additional harms and can therefore 
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be considered as a safe supplement to exercise therapy. 
 
When interpreting our findings, the dose and length of intervention is 
important to consider, as it might be too little to expect differences. However, 
we wanted to add an intervention that was feasible to implement in clinical 
practice and therefore we prioritized not to extend the duration of the 
neuromuscular electrical stimulation further. 
Given the relatively small sample size and the lack of other trials in the area, 
our results need to be confirmed by larger confirmatory trials. 

 
Interpretation 2: “Group 0 received neuromuscular electrical stimulation in 
addition to exercise therapy”. 

 
This is the first trial to investigate the effect of neuromuscular electrical 
stimulation in addition to exercise therapy compared to exercise therapy 
alone in acute stroke patients with paresis of the lower extremities. 

 
We demonstrated that neuromuscular electrical stimulation in addition to 
exercise therapy did not yield additional beneficial effect in walking distance 
measured by 6MWT or any of the secondary outcomes. However, as the 
confidence interval in the adjusted analysis of the primary outcome included 
the predefined MID of 34.4 meters, we cannot rule out that there is a clinically 
relevant difference in change between groups in favor of the group receiving 
exercise therapy alone. In addition, no other between group differences were 
found for the secondary outcomes. 
Adding neuromuscular electrical stimulation to exercise therapy does not 
seem to be clinically relevant. 

When interpreting our findings, the dose and length of intervention is 
important to consider, as it might be too little to expect differences. However, 
we wanted to add an intervention that was feasible to implement in clinical 
practice and therefore prioritize not to extend the duration of the 
neuromuscular electrical stimulation further. 
Given the relatively small sample size and the lack of other trials in the area, 
our results need to be confirmed by larger confirmatory trials. 
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Figure 1. The mean distance with 95% confidence intervals (error bars) of the 
primary outcome (6MWT) for group 0 and 1 -at baseline, 14 days and 90 days 
post stroke. 

Table 2. Outcomes at 90 days. 

a Paired t-test 
b Unpaired two sample t-test, pseudo median with 95% CI 
c Paired Wilcoxon signed rank test with continuity correction, pseudo median with 
95% CI 
d Exact two sample Wilcoxon-Mann-Whitney Test, pseudo median with 95% CI 
e Mixed regression (repeated measurements, adjusted for baseline differences and 
random effect of individuals), mean and 95% CI 
f Bootstrapping, mean and 95% CI 
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