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Relati30nship between FPN Segregation and Executive Functioning
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* Older adults are the fastest growing portion of the population and
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Executive Functioning
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* Lack of data has hindered previous research efforts directed at sarcellation by Power et al ¢ o Lo B functioning (r=.234
understanding successful cognitive aging and assessment of (2011).¢ | O ' 0<.01)

cognition in the oldest old. ’ gl e ot
* Studying healthy agers enables examination of brain-behavior | s &

relationships of individuals who have lived into the oldest old age

range without being affected by diseases related to aging.
 Cognition declines as part of the aging process with certain

Relati:?nship between CON Segregation and Executive Functioning
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* Previous research has shown that as age increases, network o {0.4 Cngulo-Opercular hietwork:Segregation
segregation decreases as does Cognitive performance. 4 < There was no significant relationship between executive functioning and the default-mode network (r=.1492,
’ . = 10.35 p=.0981) between MoCA and association system segregation (r=.1252, p=.166).
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to cognition in a healthy oldest old adult brain.
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* Network Segregation is a measure of how well the brain's
interconnected networks are distinct from one another.

0.15 * Executive functioning is important in the aging context and can impact

daily functioning in older adults.
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Participants
* N=124, Age range: 85-99

ﬁ;lri?nr;c;crlfsag’icssevgseer’e;g:re]::teij’fgcr.r)merc])crl lcq(fg:i?i\l/ses{ijri:;::;):i? ; " * We observed .that grea.\ter. FPN and CON segregation is associated with
Data collection S 0.05 bettgr executive functioning in the healthy oldest old. | |
* Participants’ data were collected in collaboration with all 4 McKnight 2 0 . Prewous.work (€.g., Chan et al, 2014) has shown that effective brain
Brain Aging Registry sites (UAB, UF, UA, and UM). Group average Fisher’s z- transformed correlation matrix of Systems mcorporat.e strong sub-networks that segregate.d from each
* The resting-state BOLD fMRI was collected in 8 minutes with 2x2x2mm 333 nodes. The Association system consists of the Default othe.r and that b.raln s.y.stems become Ies§ segregated Wlt.h.age.
voxels (TR=2400ms). mode (red), Frontal-parietal control (yellow), Ventral * In this work, we identified .the relat!on§h|p between speuﬂc networks
Analyses attention (teal), Cingulo-opercular control (purple), Dorsal (FPN and CON) and execgtye functlonlng in the healthy aging context.
* Factor Analysis was used to derive executive functioning factor scores. attention (green) and Salience Networks (black). The * The breal.<down of these |nd|V|du.aI netwo.rks.ma.y be pa.rt. of what
* Block Design, Symbol Search, Coding, Stroop, Trails B, Matrix Reasoning Sensory-Motor system consists of the Hand somato-motor happe.ns in the de.cllne _Of executive functIF)nlng n .Cog.nltlve dgIng.
. MATLAB was used for statistical analyses. (light blue), Visual (blue), Mouth somato-motor (orange), * Studying the relationship between executive functioning and network
e .5mm threshold for frame-wise displacement and .2mm for motion and Auditory networks (pink). segregation in healthy agers can help us understand how to preserve
censoring cognition with age.
ks seaTea — T System segregation =ZW__ Zy, . Futu.re resea rch with the entirety of the MBAR dataset will examine the
« £ relationships between network segregations and other measures of

communities wW

cognition within other cognitive domains (such as memory).

Equation for system segregation from Chan et. al, 2014 4. We
References:

! 7?"")»7 adapted this equa_tlon_ to measur_e network segregation. 1 Vincent, G. K., & Velkoff, V. A. (2010). THE NEXT FOUR DECADES The Older Population in the United States: 2010 to 2050.
C T\1{ T~ < > Network segregation is a normalized measure of the mean 2 Salthouse, T.A., Atkinson, T.M. and Berish, D.E. 2003. Executive functioning as a potential mediator of age-related cognitive decline in normal adults. Journal of Experimental Psychology. General 132(4), pp. 566—594.
. X j,\ﬂ \ Connectivity of nodes within a given network minus mean 3 Bullmore, E. and Sporns, 0. 2009. Complex brain networks: Graph theoretical analysis of structural and functional systems. Nature Reviews. Neuroscience 10(3), pp. 186—198.
LIX H A ) tivity of th des t th net K 4 Chan, M. Y., Park, D. C., Savalia, N. K., Petersen, S. E., & Wig, G. S. (2014). Decreased segregation of brain systems across the healthy adult lifespan. Proceedings of the National Academy of Sciences of the United States of
V,3{1- ‘/k\ connectivity o ose nodes to O. e.r, n(?n ne wor America, 111(46), EA997-E5006.
ey JA i/—\ . nodes. When network segregation is high, this means that a 5 Wig, G. S. (2017). Segregated Systems of Human Brain Networks. Trends in Cognitive Sciences, 21, 981-996.
- < f\;".f‘ ) network is well-differentiated from other networks. 6 Power, J.D., Cohen, A.L,, Nelson, S.M., et al. 2011. Functional network organization of the human brain. Neuron 72(4), pp. 665-678.

Thank you to the McKnight Brain Research Foundation for funding this work, Dr. Gagan Wig and Dr. Micaela Chan at the University of Texas at Dallas for help
Disconnected _ Undifferentiated with algorithms, our McKnight Brain Institute collaborators, the members of the Visscher Lab for help with analyses, and many individuals across UAB who
Image from Wig et. al, 2017 . . . . . . .
Trends in Cognitive Sciences have been instrumental to data collection, storage, and processing. Please direct questions and comments to Sara Sims (snolin@uab.edu).




