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Abstract 

Non-Invasive Brain Stimulation and Physical Exercises with High 

Cognitive Demand Delayed the Effects of Mild Cognitive Decline 
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Studies have revealed the efficacy of non-pharmacological therapeutic interventions in slowing or 

delaying the onset and evolution of symptoms. Among them is physical and cognitive stimulation 

(Ferretti, 2016; Hernandez, Coelho, Gobbi, & Stella, 2010), which, in turn, prevent motor inactivity 

through the practice of physical and cognitive exercises through the activation of specific neurolog-

ical functions. So, the non-invasive brain activity modulation associated with the practice of physi-

cal exercises may improve elderlies' functional autonomy and cognition. The aim of this study was 

to assess the effect of non-invasive brain activity modulation technique, associated with the practice 

of physical exercises with high cognitive demand on the functional autonomy and cognitive varia-

bles of the elderly with mild cognitive impairments. The study was registered with the Brazilian 

Registry of Clinical Trials (UTN Number: U1111-1249-0494). One hundred and forty elderly diag-

nosed with MCI, aged 60 or over, of both sexes, were divided into two groups. A control group 

(CG, n = 68, 𝑥̅= 74.6 ±2.3 𝑦𝑟𝑠, and an experimental group (EG, n=70, 𝑥̅ = 71.4 ±3.4𝑦𝑟𝑠) were 

formed. The cognitive and functional variables of participants were measured. Non-invasive brain 

stimulation (NIBS) and physical exercises with high cognitive demand were used for intervention. 

The CG participants remained with their normal activities, which included participation in the 

memory workshop activities. The EG had sessions once a week, with a mix of NIBS protocol and 

practice exercises with high cognitive demand. Both groups got a 7-week period between the evalu-

ations. Although we did not find significant differences in all assessed variables (figure 1), the EG 
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group had better functional development. In our study, there was no strict control as to the intensity 

of motor tasks and no addition of overload in order to actually stimulate physiological mechanisms 

responsible for promoting gains in physical variables. The intervention promoted a reduction of 

dementia effects, despite the lack of statistical significance, the EG obtained more positive results 

when compared to the CG. 
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Figure 1. Intra and intergroup analyses of the variables evaluated in the study. In (A), comparisons of working memory are 

plotted; in (B), comparisons of the results of functional autonomy are presented; finally, in (C), the comparisons made with the 

data of mental processing speed are exposed. 
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