
The long night effect on the brain functional 
organization

Background
As we all know, our brain activity can be affected by external factors, such as the time of day [1,2] and 
coffee consumption [3]. However, little is known about how the long night phenomenon influences our brain 
organization architectures. Fortunately, we live in a region where the long night and long day phenomena 
naturally exist during winter and summer, respectively. For example, in the city of Bergen in Norway, we 
have almost 18h dark time and 20h daylight during December and June, respectively. Therefore, the main 
aim of this study is to explore how the long night affects our brain functional organization. 
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Method
For this study, we collected a deep brain neuroimaging 
dataset named the Bergen Breakfast Scanning Club 
(BBSC) dataset [4]. A total of twelve sessions from 
subject 1 were selected: six in May and six in December 
with the daytime difference being around 10hs. Then, 
the individual brain parcellation method [5] was applied 
to parcellate the brain, and dice coefficients (DC) were 
computed where a larger number represents a higher 
similarity between two parcellations. 

Results

Seven networks can be constructed from each dataset 
and two DMN networks were identified (A). Furthermore, 
the salience network constructed from the December 
dataset, encroaching some brain areas from DMN 
networks, is larger than that of the May dataset which is 
manifested (highlighted in red circles) especially in the 
right hemisphere (B, C) with a DC value of 0.68.

The left picture was taken at 20:35 February while the right 
picture was taken at 23:11 in June. 


