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Clinicians and practitioners have used passive exercise to improve mobility; however, research 40 

designed to systematically explore its effects is not well developed. This editorial will highlight 41 

evidence from studies of acute bouts of passive exercise that could be leveraged to understand 42 

whether regular passive exercise could maintain and improve brain health. 43 

What is passive exercise? The evidence for current use 44 

Regular active exercise (i.e., volitional aerobic/resistance exercise) has numerous health 45 

benefits, including, but not limited to, improved functional abilities (e.g., mobility), reduced 46 

risk of developing diseases, improved brain health and cognition, and facilitated recovery 47 

following a medical event (e.g., acute injury) [1]. For example, active exercise can improve 48 

clinical recovery in individuals with a recent traumatic brain injury and reduce the risk of 49 

persistent post-concussive symptoms [2].  50 

For individuals who are unable to actively exercise (e.g., unconscious, paralysed or sedated 51 

patients, stroke or spinal cord injury, Parkinson’s disease), passive exercise is usually 52 

prescribed in settings such as in hospitals, rehabilitation clinics, or care homes [3]. Passive 53 

exercise is completed independently of an individual’s volitional effort and relies entirely on 54 

an external force to move an individual’s limbs. In this framework, passive exercise involves 55 

movement through a specified range of motion, often via therapist-assisted movement and/or 56 

via a mechanically driven flywheel or stationary tandem bicycle. In this context, the 57 

overarching goal of passive exercise is to maintain or improve mobility and prevent further 58 

musculoskeletal complications. However, the specific promotion of brain health via passive 59 

exercise prescription is often overlooked.  60 

Promising early research from Ridgel and colleagues [4] reported that passive exercise 61 

provides a benefit to cognitive function in individuals with Parkinson’s disease. However, there 62 

have since been few further advancements in the field. The role of passive exercise in 63 

supporting, maintaining, or improving brain health remains underappreciated and its potential 64 

benefits on brain health remain to be fully explored. Further investigation on the influence of 65 

passive exercise might open new avenues to support the brain health of individuals with certain 66 

medical conditions, as well as of those who find it challenging to engage in structured active 67 

exercise. For these populations, preserving or improving brain health through passive exercise 68 

might result in better overall health. 69 

Passive exercise improves brain health 70 

In previous work, passive exercise performed via a mechanically driven cycle ergometer 71 

flywheel improved the executive function (EF) component of cognition (assessed via an 72 

inhibitory control task) for ~30-min following exercise cessation in young adults [5, 6]. 73 

Furthermore, passive exercise buffered the negative effects of a mentally fatiguing task (the 74 

psychomotor vigilance task) [7] and provided a benefit even when performed concurrently with 75 

an EF task [8]. The latter result is particularly noteworthy because it diverges from previously 76 

documented effects of active exercise [9], and intimates that passive exercise does not entail 77 

dual-task cognitive demands. As a result, passive exercise looks to support increased cognitive 78 

(attentional) performance to support high-level EF demands. Furthermore, passive exercise 79 

using muscle stimulation — via lower calf muscle pump activation and whole-body vibration 80 

— reversed cognitive impairment and regulated blood pressure in hypotensive elderly adults, 81 

and improved EF, including inhibitory control, in healthy young adults [10, 11]. It has been 82 



 

 

previously hypothesised that these benefits are related to a passive exercise-induced increase 83 

in cerebral blood flow related to the activation of mechanoreceptive muscle afferent feedback 84 

that stimulates the activity of primary and somatosensory cortices to increase stroke volume 85 

and cardiac output [5]. However, other potential mechanisms should be investigated in future 86 

studies (Figure 1).  87 

Acute bouts of passive exercise elicit postexercise cognitive benefits similar to those of active 88 

aerobic exercise, without intense metabolic and cardiorespiratory demands [5], and provide 89 

cognitive benefits during exercise that are distinct from those demonstrated with active exercise 90 

[8]. These findings provide an intriguing framework for evaluating how regular passive 91 

exercise may support brain health in individuals who are unable to engage in active exercise, 92 

as well as in healthy individuals. 93 

 94 

 Figure 1.  Graphical representation of the definition of passive exercise, its benefits, potential mechanisms and 95 
potential next steps. 96 

The next steps: Multiple populations may benefit from passive exercise 97 

Passive exercise may serve as an effective adjunct treatment for individuals who are no longer 98 

able to safely or confidently access/perform exercise independently, including those with 99 

mobility issues, and behavioural, psychiatric, or neurodegenerative disorders. For these 100 

individuals, regular passive exercise may serve as a means to support functional abilities and 101 

slowly reintroduce active exercise. Furthermore, this modality might be effectively leveraged 102 

in the daily lives of healthy individuals with restricted mobility to support brain health (e.g., 103 

passive exercise during sedentary activities: office/schoolwork, video gaming, watching 104 

television). Although this is not an exhaustive list, it presents several promising research 105 

streams that could prove impactful and should be prioritised in future projects. 106 

The investigation of acute and regular passive exercise will also serve as a platform to better 107 

understand the mechanisms by which active exercise improves cognition. For example, 108 

experiments that examine passive exercise by assessing changes to lactate, catecholamine and 109 

neurotrophin concentrations, rates of cerebral blood flow, and/or neural activation will allow 110 



 

 

us to recognise passive exercise’s impact on brain health. These results may have implications 111 

for both healthy and chronically ill or impaired individuals.   112 

Exploring the potential of passive exercise 113 

It should not be expected that either acute or regular bouts of passive exercise will replace 114 

active exercise; rather, it will be a salutary adjunct for those who are otherwise unable to fully 115 

participate in the latter. For example, passive exercise may be integrated into treatment plans 116 

designed to meet the specific needs of patients.  117 

Although there is extensive evidence for its utility in physical rehabilitation [3], the effects of 118 

passive exercise on brain health remain understudied. In this context, regular long-term passive 119 

exercise may be an approach, among others, to preserve brain health alongside functional 120 

abilities. Optimally, passive exercise may also prolong the health span of an individual by 121 

reducing or delaying disease progression. In prompting future research directions, we propose 122 

additional mechanistic studies, as well as the investigation of passive exercise in multi-lab 123 

“mega studies” [12]. This will allow us to robustly identify effects and perform subgroup 124 

analyses to understand the influence of different moderators (e.g., personal factors such as age, 125 

biological sex, disease types, socioeconomic status, and racial groups) and potential mediators 126 

(Figure 1).  127 

We recognise that implementing passive exercise in real-world settings can face several 128 

challenges that need to be addressed, including its effectiveness compared to active exercise, 129 

equipment costs and quality, recruitment, motivation, and adherence issues, as well as safety 130 

concerns for certain health conditions.  131 

Overall, however, we believe that passive exercise may be a powerful but underutilised 132 

complementary exercise modality to promote and preserve brain health. We advocate 133 

additional research in this field and on the mechanisms that underpin these putative benefits. 134 
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