Effects of exercise on event-related potentials: a systematic review
Rationale and contribution
The rationale for conducting this systematic review was to investigate the effects of aerobic exercise on cognition measured as event-related potentials (ERPs). Studies have shown that physical exercise improves brain functioning, both brain health and cognition. Although the beneficial effects of exercise on brain functioning are mediated through many different pathways, we have focused on ERPs as it is an informative dynamic method to investigate and monitor information processing in the brain (Sokhadze et al., 2017). We divided the studies in two groups; studies that had chronic exercise and studies that had acute exercise as interventions. It is theorized that the effects of acute exercise are shorter lasting and that acute exercise possibly affects cognition in different ways  than chronic exercise does.  As an example, one study has shown that plasma brain-derived neurotrophic factor (BDNF), which mediates some of the beneficial effects of exercise (Etnier et al., 2016), was increased in response to acute exercise but that the effects of long-term aerobic exercise were less clear (Huang et al., 2014; Tsai et al., 2021). We also subdivided the studies in subgroups according to their exercise intensities, as studies have shown that aerobic low-, moderate- and high intensity exercise affect the brain differently and an inverted U-shaped relationship between exercise intensity and P3 amplitude has been proposed (Kamijo et al., 2004). Moderate-intensity exercise has also been shown to be most effective in improving inhibitory control and electrical measures in methamphetamine-depended individuals post-exercise (Wang et al., 2016). 
[bookmark: _GoBack]Exercise is a cost-beneficial way to improve brain functioning. We believe that there is plenty of evidence on the beneficial effects of exercise, but that the issue should be investigated more thoroughly to be able to conclude aerobic exercise to be an efficient way to promote brain health and cognition.

The systematic review contributes with added knowledge on how aerobic exercise affects the brain. A previously published systematic review, comparable to ours, included studies where P300 was investigated post-exercise in elderly. They found that “physical exercise, especially those involving aerobic or resistance training, seems to have marked beneficial effects on P300 in the elderly. Evidence shows that physical exercise positively influences cortical activities related to cognitive functions, as indicated by P300, in elderly people” (Pedroso et al., 2017). These findings support our results, but we investigated in broader populations and concluded that the effects of exercise on P300 also extend to a younger population. We also included studies that examined other ERP components, which led to the finding that the effects extended to more ERP components than P300.
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