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Analysis schematic. Our network psychophysiological interaction analysis (nPPI)
approach builds off of the dual-regression approach in that in consists of two key
stages. In the first stage, the functional data from each participant is regressed
onto a set of spatial maps reflecting common networks found in both resting-
state and task-based data. This spatial regression results in a set of subject-
specific temporal dynamics for each network. Note that the spatial maps shown
here are derived from prior work (Smith et al., 2009). In the second stage, the
temporal dynamics for each network are included in standard general linear
model along with the task regressors (temporal regression). Regressors
corresponding to psychophysiological interaction terms are created by
multiplying each task regressor by the network of interest (i.e., default mode
network). Credit: NeuroImage (2022). DOI: 10.1016/j.neuroimage.2022.119398
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Researchers have reported findings that add to our knowledge of how
human behavior may be shaped by the default mode network, a specific
network of brain regions with both resting and task-related states. The
article, "Reward enhances connectivity between the ventral striatum and
the default mode network," was published on June 18, 2022, in 
NeuroImage. The authors are Ekaterina Dobryakova, Ph.D., of Kessler
Foundation and David V. Smith, Ph.D., of Temple University.

The default mode network (DMN), which comprises the posterior
medial cortex, medial prefrontal cortex, and lateral temporal-parietal
regions, has been shown to be engaged in several task-related behaviors.
Studies show that DMN activity increases during inward-directed
thought and decreases during externally directed tasks requiring focused
attention. Despite evidence for a role for the DMN in shaping behavior,
little is known about how task-related changes in the DMN influence
connectivity with other brain regions. For example, while some
observations indicate an indirect relationship between the DMN and the
striatum, how the DMN and striatum interact during tasks remains
unclear.

To further explore the functions of the DMN, Drs. Dobryakova and
Smith applied a novel analysis to the reward task, using behavioral and
neuroimaging data from 495 randomly selected individuals in the Human
Connectome Project, an open access database of healthy participants.
The goals of this network-based psycho-physiological interaction
analysis were twofold, according to Dr. Dobryakova, a senior research
scientist in the Foundation's Center for Traumatic Brain Injury
Research. "First, to test the effects of reward on connectivity between
the DMN and the striatum; and second, whether such connectivity is
associated with behavioral and personality characteristics relevant to
reward processing," she explained.

In line with other studies, during the task, they observed decreased
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activation of the DMN and relative increased activation of other
networks. "Most notably, we found that the experience of reward
enhanced connectivity between the DMN and the ventral striatum," Dr.
Dobryakova reported, "an effect specific to the DMN. We were also
surprised that the strength of this connectivity correlated with personality
characteristics relating to openness," she added.

Greater understanding of the workings of the healthy brain will influence
future research and care for individuals with neuropsychiatric
syndromes. "Improving our understanding of the interaction of the DMN
with other brain networks has the potential to aid clinical research into
better treatments for common syndromes such as depression, substance
abuse, and schizophrenia," Dr. Dobryakova concluded.

  More information: Ekaterina Dobryakova et al, Reward enhances
connectivity between the ventral striatum and the default mode network, 
NeuroImage (2022). DOI: 10.1016/j.neuroimage.2022.119398
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