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Introduction
Non-invasive brain stimulation techniques have gained significant 

attention in recent years as a potential treatment for various neurological and 
psychiatric disorders. These techniques involve the application of electrical 
or magnetic fields to the brain, which modulate the activity of specific neural 
circuits. One area where non-invasive brain stimulation has shown promise is 
in the regulation of negative emotions. In this article, we will discuss the impact 
of non-invasive brain stimulation on the regulation of negative emotions, 
based on a meta-analysis of existing studies. Negative emotions such as 
anxiety, depression, and fear can have a significant impact on an individual's 
quality of life. These emotions are regulated by a complex network of brain 
regions and circuits, and disruption in any of these circuits can lead to the 
development of negative emotions. Non-invasive brain stimulation techniques 
such as transcranial magnetic stimulation (TMS) and transcranial direct current 
stimulation have been used to target specific brain regions and circuits involved 
in the regulation.

Description
The meta-analysis conducted on existing studies aimed to assess the 

effectiveness of non-invasive brain stimulation techniques in regulating 
negative emotions. The studies included in the analysis used either TMS or 
tDCS to stimulate various brain regions involved in the regulation of negative 
emotions, such as the prefrontal cortex, amygdala, and insula. The studies 
also included a control group that received sham stimulation, which mimicked 
the sensation of brain stimulation without actually stimulating the brain The 
meta-analysis found that non-invasive brain stimulation techniques were 
effective in regulating negative emotions. Specifically, the studies showed 
a significant reduction in symptoms of anxiety and depression in individuals 
who received non-invasive brain stimulation compared to those who received 
sham stimulation. The studies also showed a decrease in fear responses and 
an increase in emotional regulation abilities in individuals who received non-
invasive brain stimulation [1-3]. 

While the results of the meta-analysis are promising, there are still several 
challenges that need to be addressed before non-invasive brain stimulation 
can be widely used as a treatment for negative emotions. One challenge is 
the lack of standardization in the application of non-invasive brain stimulation 
techniques. The duration, frequency, and intensity of stimulation can vary 
widely across studies, making it difficult to compare results and draw definitive 
[4].

One of the key findings of the meta-analysis was that the effectiveness of 
non-invasive brain stimulation in regulating negative emotions depended on 
the specific brain region targeted. For example, stimulation of the prefrontal 
cortex was found to be particularly effective in reducing symptoms of anxiety 
and depression, while stimulation of the amygdala was effective in reducing 
fear responses. These findings highlight the importance of targeting specific 
brain regions and circuits involved in the regulation of negative emotions. 
The meta-analysis also revealed that the effectiveness of non-invasive brain 
stimulation varied depending on the type of stimulation used. TMS was found 
to be more effective in regulating negative emotions compared to tDCS. This 
finding is consistent with previous studies that have shown TMS to be more 
precise and targeted compared to tDCS, which can lead to more diffuse effects 
on the brain [5]. 

Conclusion

Another challenge is the variability in individual responses to non-
invasive brain stimulation. While some individuals may experience significant 
improvements in their symptoms, others may not respond at all. The reasons 
for these individual differences in response to non-invasive brain stimulation 
are not yet fully understood and require further investigation.In conclusion, 
the meta-analysis conducted on existing studies provides evidence for 
the effectiveness of non-invasive brain stimulation in regulating negative 
emotions. The findings suggest that non-invasive brain stimulation can be an 
effective treatment for symptoms of anxiety, depression, and fear. However, 
more research is needed to standardize the application of non-invasive brain 
stimulation techniques and to understand individual differences in response 
to stimulation. With further research and development, non-invasive brain 
stimulation has the potential to become a valuable tool.
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