A g erE) A QA W A& http://dx.doi.org/10.22172/cogbio.2016.28.4.004
The Korean Journal of Cognitive and Biological Psychology
2016, Vol. 28, No. 4, 675-682

(o7 °
w3 L= o = [e) e .
=319} T4 7154 UEHA R4
= O = *
THAPAES AL ZE 3 du|AF
- = +
A 3 49 3 A 4
At Aelsta) gt Azl
Azke) o MEGIAE ARAY EEHS TR g8 Beso Bdolgs T K E deld] weh zsHEc B
ATE FATH MUE ol §3] Felo Bae] EA YEAD ZHN WA B8N TAH ESHL FHO
2 2 450 wald Be ¥ AZ4e WaE Ausit A7 Aol Ae ol 147, wol o4 2ol
QIS HE ol wa) ANA ERHE A, TAH ERHES T Ao Uehdth £3 wolSe] KDRS2 H4
o A BRAS A4 AT AWAS TAA ARAS fold B4 RS BT dde] 27K weh ¥ yE
A3t AuAel EdAe] Aishe @9, 2ATe] 2A4 AdHe] ZASE Ao AMNET £ YEND AuA
E340] B3 2AH AAe] B4R B X% He Ao YT

(Brief report)

Aging and Efficiency of Brain Functional Networks:
Preliminary Study in Korean Women

Hoyoung Kim Jeanyung Chey
Department of Psychology Department of Psychology
Chonbuk National University Seoul National University

The human brain networks are organized with two fundamental principles, i.e. segregation and integration, for efficient information
processing. This study investigated age-related changes in the brain networks of Korean women, using resting-state fMRI and focusing
on local efficiency and global efficiency that represent segregation and integration respectively. Fourteen young adults and 28 old
adults participated. Old adults had lower global efficiency but higher local efficiency in the functional brain networks compared with
young adults. In addition, global efficiency of old adults was positively associated with the KDRS-2 scores at trend level, and their
local efficiency was negatively correlated with the KDRS-2 scores. These results suggest that global integration of the brain network
may reduce but short-range local connection increase with aging. In old adults, lower network integration and higher local connection

seems to be linked lower cognitive function.

Key words : brain aging, functional connectvity, graph theoretical analysis, global efficiency, local efficiency
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Figure 1. Average global (left) and local (right) efficiency curves as a function of network cost for
a random graph, a regular lattice, and brain networks of young and old adults.
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Table 1. Age-group differences in global and local efficiency of brain networks
Young Adults (n=14) Old Adults (n=28) ¢ df p
Global Efficiency M (SD) M (SD)
.10 0.38 (0.04) 0.35 (0.05) 2.68 32.13 .012
15 0.48 (0.01) 0.45 (0.04) 4.18 37.84 <.001
.20 0.54 (0.01) 0.51 (0.03) 4.64 39.96 <.001
25 0.59 (0.01) 0.57 (0.03) 4.27 40.00 <.001
.30 0.63 (0.01) 0.61 (0.02) 3.84 39.92 <.001
35 0.66 (0.01) 0.65 (0.02) 3.41 39.78 .001
40 0.70 (0.01) 0.68 (0.01) 3.33 39.94 .001
Average(.10-.40) 0.57 (0.02) 0.55 (0.03) 3.83 39.50 <.001
Local Efficiency M (SD) M (SD)
.10 0.71 (0.04) 0.72 (0.03) -1.13 21.29 272
15 0.74 (0.03) 0.77 (0.03) 247 25.57 .020
.20 0.76 (0.02) 0.80 (0.03) -4.08 30.38 <.001
25 0.78 (0.02) 0.81 (0.03) -3.86 30.80 <.001
.30 0.79 (0.02) 0.82 (0.03) -3.38 31.88 .002
35 0.80 (0.02) 0.83 (0.03) -3.58 33.13 .001
40 0.81 (0.02) 0.84 (0.03) -3.69 35.38 <.001
Average(.10-.40) 0.77 (0.02) 0.80 (0.03) -3.42 28.93 .002
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