
Results 
Forty-three studies, a combination of randomised controlled trials (n=13), quasi-experimental (n=28), case control (n=1) and case report (n=1) were included. A total of 1,084 participants met the criteria for inclusion.  

Meta-analysis was conducted for seven studies, which concluded that resistance exercise training, electrical stimulation combined with robotic stepping and lower limb compression were favourable in treating or  

reducing OH; although the 95% confidence intervals for standardized mean difference crossed zero, and the confidence intervals in resistance exercise training were wide.  
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Inclusion criteria 
• People aged 50 years and over and people aged 18 years and over with a neurological condition of the central nervous system 

• Non-pharmacological interventions to treat OH including compression garments, neuromuscular stimulation, physical counter-manoeuvres, aerobic or resistance exercises, sleeping with head tilted 

up, elimination of any offending pharmacological agents, increasing fluid and salt intake and timing and size of meals 
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Background & rationale 
• OH is common in people with stroke and can interfere with and limit rehabilitation1, especially in sub-acute rehabilitation where early mobilisation is recommended2. Non-pharmacological  

interventions to treat OH could enable longer and earlier mobilisation which is recommended in national clinical guidelines2 for rehabilitation in the acute or sub-acute phase following stroke 

• Risk of harm if OH is not assessed and treated as a result of further damage to area surrounding the stroke (penumbra) due to hypoperfusion, a consequence of impaired cerebral autoregulation. This 

may result in increased disability and mortality 

• There is a paucity of literature on non-pharmacological interventions to treat OH in people with stroke, therefore, the review included people aged 18 years and over with neurological conditions. The 

review also included elderly people because stroke is common, although not exclusive, in elderly people. Elderly people are more likely to have OH and multimorbidity3 and thus are at risk of 

polypharmacy (taking at least five medications), therefore, identifying non-pharmacological interventions to treat OH in elderly people and people with stroke is of paramount importance to minimise 

any disruptions to rehabilitation.  

Conclusion and implications 
• The review found mixed results for the effectiveness of non-pharmacological interventions to treat OH in people with stroke. Setting, participants, outcomes, study designs and intervention types 

were heterogeneous, resulting in an inability to include all studies into a meta-analysis 

• There are several non-pharmacological interventions effective in treating OH (electrical stimulation, lower limb and abdominal compression, physical manoeuvres, resistance exercise training, eating  

smaller more frequent meals and drinking 480ml water), but not all have resulted in clinically meaningful changes in outcome. Some may not be suitable for people with moderate to severe  

disability, for example, they may be unable to stand to perform physical manoeuvres or resistance training due to weakness. Thus, it is important for clinicians to consider the patients’ abilities and 

impairments when clinically reasoning which non-pharmacological interventions to implement.  

Method 
• Databases for published and unpublished studies, available in English up to April 2018 with no lower date limit were searched. This systematic review was conducted in accordance with the Joanna 

Briggs Institute  methodology for systematic review of effectiveness4 and, according to an a priori published protocol5  

• Where appropriate, studies were included in a meta-analysis, but otherwise data were presented in a narrative form due to heterogeneity.  
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Limitations 
The primary limitation of this review is the heterogeneity of methods of the studies included. Most studies had small sample sizes which limits generalizability of the results. The methodological quality of the included 

studies varied. The certainty of the evidence was very low for all studies included in the meta-analysis, thus any translation into practice must be tentative. Subgroup analysis was not possible due to insufficient studies 

included in the meta-analysis, as well as inconsistency of reported demographics, medications, and severity of neurological condition using disease specific validated outcome measures. This review was further limited 

by the inclusion of only English language studies. 

Drinking 480ml of  

water increased blood pressure  

Eating smaller, more frequent meals 
was effective at improving OH 

Sleeping with head-up in combination with  

pharmacological treatment was more effective than 

sleeping with head-up alone 

Abdominal compression 

 improved OH 

Physical manoeuvres such as leg crossing, 

leg muscle pumping/contractions and 

bending forward improved OH 

Figure 1: Change in systolic blood pressure from supine to one-minute standing or 
60 degrees head up following resistance exercise compared with no intervention 

ROBO: Passive stepping on robotic tilt table; ROBO-FES: passive stepping on robotic tilt table and functional electrical stimulation of 

lower limb muscles; Control: no intervention9 or tilt tabling only10 

Figure 2: Change in mean arterial blood pressure when moving from supine to one-minute standing or a 
vertical position on a tilt table following electrical stimulation compared with no intervention, robotic 

stepping, and electrical stimulation combined with robotic stepping compared with no intervention 

Figure 3: Change in mean arterial blood pressure when moving from  
supine to one-minute in sitting following compression bandaging compared with  

no intervention 
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Results of interventions not included in the meta-analysis 


