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Abstract 
Introduction: The use of treadmill training with body-weight support has been used in physical 
therapy programs for a long time. Various researches have shown the effectiveness of body-
weight supported treadmill training (BWSTT) for patients after stroke, helping to improve 
walking speed, endurance and gait stability (Suputtitada A et al., 2004; Visintin M et al., 1998).. 
Currently, there are different protocols in the practical training used in clinics and hospitals. 
 
Methods: This systematic review aims at comparing effectiveness and differences in BWSTT, and 
the varieties of stroke patients at a different stage. Finally, this review will try to find the subset of 
patients who benefits most and the clinical significance of BWSTT. 
 
Results: In total, 12 randomized controlled trials with 1055 subjects were identified for the 
systematic review. 
 
Conclusion: In clinical settings, BWSTT is recommended to be considered as an adjunct to post-
stroke exercise training. Though integration with other physical therapy treatments, such as 
therapeutic exercise and electrical stimulation, BWSTT could make an important contribution to 
an improvement in walking ability as well as functional capabilities for patients after stroke.    
 
Introduction 
The prevalence of stroke is high in every country. In 2019, it was estimated that 101.5 million of 
people worldwide were suffered from stroke, which accounted for the second-leading cause of 
death in the world (AHA 2021).  
 
In stroke rehabilitation, the focus is on regaining sufficient walking function to enable community 
ambulation. Therefore, it is worthy to further investigate on BWSTT, as it is a method of treatment 
considered particularly effective for patients after stroke, helping to improve walking speed, 
endurance and gait stability (Suputtitada A et al., 2004; Visintin M et al., 1998).  
 
 
 
 
 



Objectives 
In clinical and practical training, there are different protocols. This systematic review aims at 
comparing effectiveness and differences in BWSTT, and the varieties of stroke patients at a 
different stage. It also will try to find the subset of patients who benefits most and the clinical 
significance of BWSTT. 
 
Methods 
Inclusion and exclusion criteria and search method 
In this review, I included only randomized controlled trials (RCTs). I excluded the trials if they 
were not published in English. I also excluded case reports and trials with no control group.  
 
I searched the following electronic database up to September 2021: EbscoHost Medline and 
Pubmed. “Body weight AND stroke AND treadmill” is used as the keyword of searching. 16 
Randomized Controlled Trials articles were available, with publishing years between 1996 and 
2018. 12 of the articles with publishing years between 1996 and 2016 could meet the research 
criteria while 4 articles were excluded due to mismatch (drug efficiency, self-efficacy on balance , 
quality of life and study protocol). 
 
Results 
Table 1 provides general information of 12 RCT researches in categories including research title, 
types, focus/hypothesis and outcome measures. 7 of which included post assessments for 
comparison in 6-minutes walk test, walking speed and functional ambulation classification (FAC) 
(Nilsson L et al., 2001; Werner C et al., 2002; Suputtitada A et al., 2004; Sullivan KJ et al., 2007; 
Franceschini M et al., 2009; Duncan PW et al., 2011 & Srivastava A et al., 2016). 2 of them are 
pilot studies, provided relatively smaller sample size (Cunha Filho IT et al., 2001; Trueblood PR 
2001).  
 
BWSTT or partial-weight supported treadmill training are included in all reviews collected. 
Among twelve reviews, five papers evaluated on the effect of single or combined use of BWSTT 
with other conventional exercise program in therapy treatment sessions, while only one paper 
evaluated on the treatment effectiveness of BWSTT at different phase and time of stroke. (Werner 
C et al., 2002; Sullivan KJ et al., 2007; Duncan PW et al., 2011; Mao YR et al., 2015 & Srivastava 
A et al., 2016). In the remaining articles, BWSTT is compared with other treatment protocols such 
as exercise (Nilsson L et al., 2001), unsupported treadmill training and floor walking training  
(Visintin M et al., 1998; Trueblood PR 2001; Cunha Filho IT et al., 2001; Suputtitada A et al., 2004 
& Franceschini M et al., 2009) and assisted overground walking (Dean CM et al., 2010). 



The comparing factor for impairment in walking ability is walking speed measured in terms of a 
10-meter walk and walking tolerance measured in terms of a 6-minute walk distance after 
analyzing outcome measures commonly used across all articles. Functional disabilities are 
assessed separately in 5 articles using FIM and FAC as measurements (Nilsson L et al., 2001; 
Cunha Filho IT et al., 2001; Werner C et al., 2002; Franceschini M et al., 2009 & Srivastava A et 
al., 2016). 
 
Table 2 shows the subject-related result table, which provides the results of researches over 
different treatment protocols and outcome measures. Only one study showed statistical 
significance of using BWSTT in terms of benefits across other physiotherapy methods (Werner C 
et al., 2002).  
 
5 RCTs indicated that there is significant difference using BWSTT for accelerating the 
rehabilitation process of people with stroke in terms of walking speed (Visintin M et al., 1998; 
Suputtitada A et al., 2004; Sullivan KJ et al., 2007 Dean CM et al., ; Franceschini M et al., 2009 
& Dean CM et al., 2010), and 4 RCTs showed significant difference using BWSTT for increasing 
walking speed, gait stability , and other functional performances (Visintin M et al., 1998; 
Trueblood PR 2001; Suputtitada A et al., 2004 & Franceschini M et al., 2009). 
 
Discussion 
People with stroke in both acute and chronic phase were studied, as shown in table 2 . Based on 
the research results, all findings with BWSTT as one of the treatments, demonstrated significantly 
increase in gait velocity or gait endurance, required patient to receive therapy within 6 months 
after stroke. Late treatment does not provide extra improvement (Sullivan KJ et al., 2007). 
Therefore, BWSTT can still be beneficial to people with stroke in both acute and chronic phase 
(onset <6 months). 
 
Furthermore, none of the studies described in those papers classified patients according to the 
cause of stroke, either ischemic or hemorrhagic. There are only 3 studies specified subjects as 
acute stroke patients (Nilsson L et al., 2001; Cunha Filho IT et al., 2001 & Werner C et al., 2002) 
and 2 studies labelled subjects according to the severity of stroke (Duncan PW et al., 2011 & 
Sullivan KJ et al., 2007). The remaining paper only stated subjects as unspecified stroke patients 
(Visintin M et al., 1998; Trueblood PR 2001; Suputtitada A et al., 2004 & Franceschini M et al., 
2009). Therefore, additional information stratifying parameters, such as age, cause of stroke, 
training frequency, with larger sample size may be helpful in order to further investigate the 
optimal dosage and target group which can be benefited most with BWSTT.  



Though all articles are RCTs, it is noted that not all RCTs have follow-up assessment to treatment 
effect. Hybrid treatment protocols contribute different effects. Therefore, it is controversial to set 
up long-term effect and prediction of treatment effectiveness using conflicting results, even if 
Sullivan et al (2007) showed sustained effect in a 6 month post-treatment assessment in a Level 
1b, grade A RCT according to Oxford Centre for Evidence-based Practice (Tilson Jk et al., 2008). 
 
In addition, gait analysis was also part of the potential outcomes that could be taken into 
consideration. Evidence has also been shown that BWSTT can enhance gait symmetry and 
decreased firing time in lower limb muscles (Franceschini M et al., 2009; Mao YR et al., 2015 & 
Trueblood PR 2001). Therefore, descriptive data on gait performance and EMG research could be 
an alternative outcome for future studies. 
 
Despite the difficulty in determining how much of the improvement was related to the treatment 
effect or simply by self-recovery process, BWSTT should be an effective way for treating stroke 
and is recommended to be implemented in the rehabilitation plan.  
 
Limitations 
Three major limitations were identified from the review. Firstly, PEDro scores of literature are 
not considered. According to PEDro Scores range from 0 to 10, with 10 being the highest quality 
of RCT. Typically, PEDro scores of 6 or greater are considered high quality and sufficient to be 
included in a SR (Tilson JK et al., 2008). The uncertainty of PEDro score of all articles except 
RCT by Sullivan KJ. et al (2007) and Srivastava A. et al (2016) reduces the generalizability of 
the review. 
 
Secondly, compared to other studies, the number of samples among 6 selected articles were 
smaller (Trueblood PR., 2001; Cunha Filho IT et al., 2001; Werner C et al., 2002; Suputtitada A 
et al., 2004; Mao YR et al., 2015 & Srivastava A et al., 2016). In general, the statistical power of 
the research can be increased by selecting research studies with larger sample size. 
 
Lastly, the combined effects of different therapeutic options that are frequently used during 
BWSTT were not taken into account, for example, biofeedback therapy and electrical stimulation 
therapy. Due to this, the research was only focused on the differences of BWSTT and other 
treatments, but not to comparing the associated use of the treatment options. It is suggested that 
synergic effects of BWSTT and other therapeutic options could be explored for further 
investigations.     
  



Conclusion 
To conclude, based on the results of the selected RCTs, people with stroke were offered a better 
chance of recovery in walking, for example speed and distance, with BWSTT that is used at a 
suitable dosage. (Visintin M et al., 1998; Nilsson L et al., 2001; Werner C et al., 2002; Sullivan KJ 
et al., 2007; Franceschini M et al., 2009 & Duncan PW et al., 2011). There were consistently 
positive results reported regarding increased walking speed, endurance, thus, improved physical 
activity in the community. 
 
In clinical settings, BWSTT is recommended to be considered as an adjunct to post-stroke exercise 
training. Though integration with other physical therapy treatments, such as therapeutic exercise 
and electrical stimulation, BWSTT could make an important contribution to an improvement in 
walking ability as well as functional capabilities for patients after stroke. 
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