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The brain is a complex organ—a network of nerve cells, or neurons,
producing thought, memory, action, and feeling. How does this complex
system change from childhood to adulthood to late life in order to
maintain optimal behavioral responses?

These questions were put to the test by a group of University of Miami
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psychologists who studied hundreds of fMRI brain scans, from two
separate datasets, to see how the variability of brain signals changes or
remains the same during a human lifespan.

The UM team analyzed hundreds of brain scans of participants, ranging
in age from 6 to 86, who were all in a "resting state," which means they
were not engaged in any particular task while in the fMRI scanner. The
publicly available data, which is freely available to neuroimaging
researchers, was acquired from the Nathan-Kline institute.

"Resting state is a misnomer because intrinsically your brain is always
doing something. There is always something happening in the brain,"
said postdoctoral fellow Jason Nomi. "The scans we are looking at
represent the baseline variability of ongoing activity in the brain at any
given time. No one has really characterized this baseline across the
lifespan."

Lucina Uddin, an associate professor of psychology in the UM College
of Arts and Sciences, explains that studying the brain when it's in a
resting state allows researchers to "basically look at the organization of
the brain as it is without any extra stressors or stimuli. What we are
looking at is the intrinsic organization of the brain and how it changes
across the lifespan."

By analyzing the resting-state fMRI data, the researchers were able to
see how regions of the brain change from moment to moment and how
those changes show a pattern across age and participants. Their results
demonstrated that, instead of an overall decrease in variability with
aging, as earlier studies showed, the brain displayed regional differences,
with some areas of the brain showing increases in variability across age
while other areas showed a decrease.

"As certain areas of the brain become more variable, it seems to
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compensate in some ways for the other parts of the brain that are
decreasing," said Aaron Heller, an assistant professor in the Psychology
Department and senior author of the paper.

"These patterns of variability that we notice in the brain signals are what
we think relates to the ability to respond to new challenges in the
environment," added Nomi.

Heller says that the next step is to test whether these patterns of
variability have an impact on behavior in ways that are important to
understanding lifespan, aging, emotional regulation, and developmental
disorders such as autism.

The study, "Moment-to-moment BOLD Signal Variability Reflects
Regional Changes in Neural Flexibility Across the Lifespan," was
published in The Journal of Neuroscience.
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