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Abstract 
 

Background: Treadmill training is a new popular method of treating walking problems and 

enhancing the balance in individuals with stroke. 

Objectives: To evaluate the effectiveness of the treadmill training on the functional balance in 

individuals with stroke.  

Search methods: A comprehensive search was conducted on the databases; CINAHL (1981 to 

2013), AMED (1985 to 2013), EMBASE (1985 to 2013), Medline (1946 to 2013), Pubmed, 

Cochrane library, SIGLE and PEDro in addition to the conference and abstract search, hand 

search, citation and internet sources.  

Selection criteria: Randomised or quasi- randomised controlled trials and cohort studies of the 

efficacy of treadmill training on functional balance in individuals with stroke. 

Data collection: One author selected the trials, extracted the data and assessed the quality of the 

studies using quality appraisal tools. 

Main results: Ten included randomised controlled trials involved 475 participants were 

included. The methodological weaknesses and strengths varied between the trails. The results of 

the trials identified significant improvement of the functional balance in stroke patients after 

receiving the treadmill training as intervention. Berg balance scale score identified significant 

differences before and after treatment in most of the included articles.  

Conclusion: Despite of the methodological weaknesses in the involved trials, there is evidence 

about the efficacy of the treadmill training on the functional balance in individuals with stroke. 
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Chapter 1: Introduction 

1.1 Introduction 

 

The World Health Organization (WHO) defined stroke as a “rapidly developing clinical 

signs of focal (at times global) disturbance of cerebral function, lasting more than 24 h or 

leading to death with no apparent cause other than that of vascular origin.” (Hatano, 1976). 

Stroke counted among the three main reasons of death and disability in the United Kingdom 

(UK) (National Audit Office, 2010). Approximately, stroke affects 150.000 people every year in 

the UK (Stroke Association, 2012a). The percentage of deaths because of stroke reported from 

10% to 12% in industrialized nations and 90% of those deaths happen in people over sixty five 

years old (Bonita, 1992 cited in Stewart, 1999). About 10% of people who survived stroke will 

live with permanent disability and need assistance in the activities of daily living (Cheung et al., 

2007).   

There are many aspects influenced by stroke, such as weakness in the muscles, sensory 

deficits, motor control and abnormal postural responses which contribute to cause dysfunction in 

the balance and gait (Bonan et al., 2004). Lacking of the good balance is one of the main factors 

that contribute to falling in the elderly who had stroke. According to Berg et al (1989a), 

improving functional balance (static and dynamic) is one of the most important aspects of 

physiotherapy rehabilitation. Therefore, post stroke patients require physiotherapy rehabilitation 

to enhance the balance and to decrease the possibility of falling. The prognosis of walking ability 

depends on the severity of stroke and paresis. The recovery process of the walking function 

happens usually in the first six months after stroke onset (Skilbeck et al., 1983; Olsen, 1990). 

Jorgensen et al (1995) stated that the prognosis of the mild stroke can be achieved in three weeks 

and further improvement can be established in nine weeks, while the ability of the recovery of 

severe stroke ranged between six weeks as an initial prognosis and eleven weeks as a further 

recovery.  
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A review conducted by Ernst (1990) to compare different physiotherapy treatments with 

stroke patients concluded that “If an optimal physical therapy exists, it has not yet been 

identified”. Therefore, there is no ultimate treatment to be used with stroke patients to enhance 

balance. However, by comparing the effects of the traditional neuromuscular rehabilitation 

methods to the treadmill training, it was found that the balance improvement was superior with 

the treadmill training method (Wu et al., 1995; Ivey, Hafer-Macko and Macko, 2008). 

 

Walking on a treadmill is one of the popular new methods used to re-educate gait and treat 

walking impairments in post stroke patients (Manning & Pomeroy, 2003). Gait training on the 

treadmill can be applied with supporting the body weight completely or partially by using an 

overhead suspension system. Hesse (2003, cited in Moseley et al., 2009) reported that the stroke 

patients can walk up to 1000 steps in a twenty minutes session when using the treadmill while 

they will only perform 50 to 100 steps in a twenty minutes traditional gait training session. This 

finding can be considered as a benefit of the treadmill training.  

A review conducted by Van Peppen et al (2004) provided evidence of the efficacy of 

treadmill training as a physiotherapy treatment with stroke patients considering the balance as a 

part of the review. Van Peppen et al found that the effects of the treadmill training were 

restricted to one aspect that the patients meant to do such as improving the gait. In other words, 

treadmill training improves only the level of walking. However, the balance impairment after 

stroke caused by affecting different systems in the body and it is not possible to isolate the 

system or the aspect that directly influences the balance. Therefore, improving the gait using the 

treadmill training will consequently enhance the balance as both aspects are related to each other.  

A randomised controlled trial (RCT) was conducted by Ada et al (2010) to compare the 

efficacy of the treadmill training with body weight support (BWS) of enhancing the independent 

walking within six months to the traditional physiotherapy treatment. Ada et al identified that the 

treadmill training was more feasible and resulted with better outcomes rather than the traditional 

physiotherapy intervention. Another study compared the treadmill training with BWS to the over 

ground walking in terms improving the gait and it was found that the treadmill training was 

better than over ground gait training (Franceschini et al., 2009). 
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 However, in the previous studies the functional balance was not considered as an outcome. 

Therefore, there is a gap in the current state of knowledge as there is no evidence about the 

effectiveness of the treadmill training on the functional balance in post stroke patients. Individual 

RCTs about the effectiveness of treadmill training on functional balance are available.  

However, these studies were not evaluated or reviewed to produce evidence. Thus, the 

importance of conducting a review about measuring the effectiveness of the treadmill training on 

the functional balance is to evaluate the available studies and produce evidence to clinical 

practitioners. 

Therefore, the aim of this systematic review is to evaluate the evidence about the 

effectiveness of treadmill training on functional balance in individuals with stroke.  

This review will be a quantitative study as it evaluates the efficacy of an intervention and 

the studies that will be included are RCTs.  

 

 

 

 

 

 

 

 

 

 

 


