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Cycling for walking 
after stroke

Aim of this rapid meta analysis was to find out, 
whether additional lower limb cyclic movement 

therapy has an effect on walking capacity in patients 
with mobility impairments.
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Abstract

Background: Regaining the ability to walk is a very import-
ant goal for people with mobility impairments. For this reason, 
recovery of walking capacity is a major objective in the rehabili-
tation of patients with motor impairments of the lower extrem-
ities. Because of similarities with walking, cycling leg exercise 
might be a beneficial motor function rehabilitation method in 
sense of an add-on therapy intervention next to intensive task 
oriented walking practice.
Objectives: To examine potential benefits of a lower limb 
cyclic movement therapy on walking capacity in patients with 
mobility impairments.
Methods: Relevant publications were identified by searching 
the electronic databases PubMed, EMBASE and PEDro. Selec-
tion criteria: (1) study sample analysed consisted exclusively 
of patients with mobility impairments aged 18 years or over; 
(2) study was designed as an CT or RCT (3) the experimental 
intervention delivered fitted the domain of lower limb cyclic 
movement therapy with the aim to improve walking capacity; 
(4) comparator was usual care, another intervention, the same 
intervention with a different dose, or no intervention; (5) out-
comes were measured post intervention and belonged to the 
domain of walking capacity (6) full-text publication was writ-
ten in English or in German.
Analysis: The outcomes had to be measured post intervention 
and belonged to the domain of walking capacity.
Results: Walking capacity (metres walked in six minutes) was 
measured at study end. The pooled mean difference (fixed- 
effects model) for walking capacity was 41.71 metres walked 
in six minutes (95%CI -23.86 to 59.56; P = <0.00001; level of 
heterogeneity I² = 0%). 
Discussion: In this meta-analysis we included 5 trials with a 
total number of 161 participants and found evidence that the 
use of a cyclic movement trainer device may be a beneficial 
adjunct to physiotherapy in rehabilitation settings to improve 
walking capacity in patients with mobility impairments.
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Background

Regaining the ability to walk is a very important 
goal for people with mobility impairments. Espe-
cially a reduced walking capacity often results in 
dependency of others in activities of daily living. For 
this reason, recovery of walking capacity is a major 
objective in the rehabilitation of patients with motor 
impairments of the lower extremities [1].

It’s a high intensity of practice that proves to be 
an important aspect of effective therapy interven-
tions in this context. Research findings suggest, that 
intensity is a key factor of meaningful training inter-
ventions. The more practice is better and the inten-
sive more is even the best [10].

A difficulty is, that patients often are not able to 
perform specific exercise for rehabilitation of walk-
ing in sufficiently high intensity. On the one hand 
patients do not receive enough therapy in total and 
on the other hand patient’s muscle force often is 
too weak. A reduced aerobic endurance affects the 
performance in task practice. Therefore, there is a 
demand for additional rehabilitation methods ori-
ented on the recovery of strength and endurance, 
which positively influence walking capacity [1, 2, 3].

Because of similarities with walking, cycling leg 
exercise might be a beneficial motor function re-
habilitation method in sense of an add-on therapy 
intervention next to intensive task oriented walking 
practice [1, 8].

Objective

The aim of this meta-analysis is to examine potential 
benefits of a lower limb cyclic movement therapy on 
walking capacity in patients with mobility impair-
ments.

Methods

Relevant publications were identified by searching 
the electronic databases PubMed (last searched 
December 2017), EMBASE (last searched Novem-
ber 2017) and the Physiotherapy Evidence Database 
(PEDro, last searched December 2017).

The databases were searched by indexing terms 
and free-text terms used with synonyms and related 
terms in the title or abstract. We searched for “cyclic” 
and “movement therapy”, and “cycling” or “pedal-
ling” and “exercise”, and “assistive” and “movement 
therapy”. 

Additional searches were performed, based on 
initial findings; we manually searched relevant lit-
erature, checked reference lists and compared the 
results of our search with references from other rel-
evant studies and reviews we found.

Studies were included if they met the following 
inclusion criteria: (1) the study sample analysed 
consisted exclusively of patients with mobility im-
pairments aged 18 years or over; (2) the study was 
designed as an CT or RCT including those with a 
two-group parallel, multi-arm parallel, crossover 
or cluster design and with a level of evidence IIb or 
higher; (3) the experimental intervention delivered 
fitted the domain of lower limb cyclic movement 
therapy with the aim to improve walking capacity; 
(4) the comparator was usual care, another interven-
tion, the same intervention with a different dose, or 
no intervention; (5) the outcomes were measured 
post intervention and belonged to the domain of 
walking capacity (6) the full-text publication was 
written in English or in German. 

To classify the outcome measures we used the 
ICF Framework into the following domain: walking 
[d450] (distance, independence, falls).

Experimental Control Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95 % CI Year

Kamps 237.8 115.7 16 195.3 88.3 15 6.1 % 42.50 [-29.69, 114.69] 2005
Lee 261.5 162.7 12 247.2 148.8 12 2.0 % 14.30 [-110.45, 139.05] 2008

Diehl 284.7 70.2 15 259.9 60.6 15 14.5 % 24.80 [-22.13, 71.73] 2008

Tang 334.2 33.1 23 288.4 38.9 22 71.3 % 45.80 [24.65, 66.95) 2009
Dobke 237.8 115.7 16 195.3 88.3 15 6.1 % 42.50 [-29.69, 114.69] 2010

Total (95 % CI) 82 79 100.0 % 41.71 [23.86, 59.56]
Heterogeneity: Chi2 = 0.83, df = 4 (P = 0.93); I2 = 0%
Test for overall effect: Z = 4.58 (P < 0.00001)
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A review protocol was not published before. An 
ethics statement was not required for this work.

Analysis

Meta-analysis were performed if at least two trails 
with comparable outcomes were identified. Based 
on post intervention outcomes (Means and SDs), 
the individual effect sizes with their 95% confidence 
intervals (CI) were calculated. 

The I-Square statistic was used to determine sta-
tistical consistency (between-study variation). An 
I-Square of 50.0% was considered to reflect substan-
tial heterogeneity and in that case a random-effects 
model was applied, while a fixed-effect model was 
applied in case of statistical homogeneity. 

A significant positive effect indicates that the 
experimental intervention is beneficial for patients, 
compared to the comparator. A significant negative 
effect indicates that the intervention has unfavour-
able effects for patients, compared to the compar-
ator.

Results

In this meta-analysis we included 5 trails with a total 
of 161 participants [4, 5, 6, 7, 9].
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Walking capacity (meters walked in six minutes) 
was measured at study end. The pooled mean differ-
ence (fixed- effects model) for walking capacity was 
41.71 meters walked in six minutes (95%CI -23.86 
to 59.56; P = <0.00001; level of heterogeneity I² = 
0%) (Analysis 1).

Discussion

The aim of this meta-analysis was to evaluate the 
effects of a lower limb cyclic movement therapy on 
walking capacity in patients with mobility impair-
ments.

In this meta-analysis we included 5 trials with a 
total number of 161 participants and found evidence 
that the use of a cyclic movement trainer may be a 
beneficial adjunct to physiotherapy in rehabilitation 
settings to improve walking capacity in patients with 
mobility impairments.

Implications

This meta-analysis provides evidence that the use 
of cyclic movement trainer therapy in combination 
with physiotherapy increases walking capacity in 
people with mobility impairments.
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