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“The point I've tried to make — that exercise is the single most powerful tool to optimize your EQ I’ﬁ ==

CI=HE

brain function — is based on evidence I've gathered from hundreds and hundreds of research
papers, most of them published only within the last decade.” - Dr. John Ratey

https://barnaclehouse.wordpress.com/2013/04/14/zero-hour-pe/
https://heho.com.tw/archives/21456
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 Older adults (n=59) participated in the walking exercise for 6
months.

* T1 weighted structural image: gray and white matter volume.
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3.0 Mediator Variable
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10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
VO,

Aerobic Fitness = Spatial Memory

Independent Variable Dependent Variable

(Erickson, 2009) »



rreoanzes 7B BB %gﬁﬂ IEMZEANB
%L E I:IE IU\%EE

» A R EFHi (n=60)
38 o o A5 B BB A
o f@EIFHla (n=60)
AR A A4 B i BB 5§

Hippocampus s: i 2 — =
. ] . b —
o 'L G LI —— LI
!49' 4.9 ——
‘ 3‘3‘ ‘ ! 57 l -T
?u, ‘ “ 47 | j |

46 ¢ v ' "o ¥
’EKEfCISQ Baseline 6-morths 1 pwar Baveline G-montha 1-yow
+Stretching (Erickson et al., 2011)

Volyme [mm')
ba
- o



The Influence of Aerobic Fitness on Cerebral
White Matter Integrity and Cognitive Function
in Older Adults: Results of a One-Year
Exercise Intervention

Michelle W. Voss,'* Susie Heo,™' Ruchika S. Prakash,” Kirk I. Erickson,”
Heloisa Alves,” Laura Chaddock,” Amanda N. Szabo,” Emily L. Mailey,”
Thomas R. Wéjcicki,” Siobhan M. White,* Neha Gothe,” Edward
McAuley.” Bradley P. Sutton,”” and Arthur F. Kramer™
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s TABRBE=X - SRA0DELIT
BE) B
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MRS R IEINAT S AR
- FXRIE - [BXE -  EEAETILE
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(Voss et al., 2012)
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| B Brief Communication | Published: 11 October 2009 nanme .
+REFORMAA TR . . neuroscience
e cemrereese Training iInduces changes in white-matter

architecture

Jan Scholz B8, Miriam C Klein, Timothy E JBehrens & Heidi Johansen-Berg

.. Scholz et al., 2009
48 healthy adults: training and control groups (Senolzeta )

« 6 weeks juggling training and 4 weeks follow-up scan without jungling
e Changes in brain gray matter density and white matter intensity.

daz-28 27 26

IPS b e
10 %;;10
§..8 5- 8
*Z zg 6f .
5 D 28 4
4 £ g 8 E
o 4 s 2
3 < ? =k |
2
score 0 o & &
Controls Jugglers Juggl s °q,\>°§ “(Lo@\ s
ontrols Jugglers Jugglers ®) ;,c? 3 4?5 é_’p

scan2 scan2 scan3

Figure 1 Fractional anisotropy increases after juggling training. Figure 2 Gray-matter density increases after juggling training. 28
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Characteristics of Tai Chi Chuan




T K EFKT X7 TI] ﬂff EE " frontiers

Task- SW|tch|ng Performance Improvements "' /:g1ng Neuroscience

after Tai Chi Chuan Training Are Associated
with Greater Prefrontal Activation in Older
Adults

Meng-Tien Wu-z3, Pei-Fang Tang-z <5675, E} Joshua O. Goh-+7s, @ Tai-Li Chou:+"5, ﬂ
Yu-Kai Changs, Yung-Chin Hsu:, Yu-Jen Chen:, Nai-Chi Chen: ¢, Wen-Yih |. Tseng- =75,
Susan S. Gau e, Ming-Jang Chiu:+&7= and Ching Lan=s

Ynstitute of Medical Device and Imaging. College of Medicine, National Taiwan University, Taiwan

2Physical Therapy. College of Medicine, National Tarnwan University. Taiwan - r= =043
*onghe Cardinal Tien Hospital, Tamwan 60— = (.02
o ®
£ b N
10 50 ﬁ *® #
$ ",/"—‘- E ' " I
o L — S E S 40 + -
© i E = R L
% 6 9 30 t Ll
o 8 ey (s
2 E —8-TCC -4-CON .
8 N * p=0.007 0
W 5 | 10 | ; .
o A0 - 1} 1 0 is
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T K EFGRND M = B In —
_ — I NEUROBIOLOGY
A/ OF
AGING
Resistance training and functional plasticity of the aging brain: a
12-month randomized controlled trial Neurobiology of Aging 33 (2012) 1690—1698

Teresa Liu-Ambrose®”*, Lindsay S. Nagamatsu™““, Michelle W. Voss®, Karim M. Khan®",
Todd C. Handy™*

o [:b$&<52,ﬁzj/é£5 A . Insula/frontal orbital cortex
ELRALI TR vs. EEE2 LI T3k
vs. FEE2

« FIEAET2RALIFIEIETEAN - fE
WECEEHIHRITIRERIR ~ T HSERThREME
il

. T insulin-like grOWth factor-1 (| GF-l) Fig. 2. Cortical recruitment as a function of resistance training. Contrast

maps represent increases in activation at trial completion compared with

: baseline for greater activation in incongruent trials relative to congruent
serum concentration : . .

trials. Significantly greater activation was found for twice-weekly resis-
N7 B GBS EE <—<<‘Q N = ? & Q %e:;lj /}C jJA[—_: tance training (RT2) compared with twice-weekly balance and tone train-
° IRAS: = g 3
F'Eﬁ :lj:ﬁ}il_'\'/ = ¥ \z\\I/%§ j< E = e DI E & ing (BAT) in the left anterior insula extending into lateral orbital frontal
" cortex and the anterior portion of the left medial temporal gyrus.
(Cassilhas et al., 2007) - —

Anterior middle temporal gyrus




TRERENEEE e TE Eh Ve 2| 4
(dual-task training)

- 218 (115 (EIF 1T 1B (£75)
EM’H—-%Q

L B TR BHfERY)

e PR+ NEEENE

o oA 1EFS

 GOIE - B - RRERBES



雙項任務訓練6分22.mp4

TR EFGR M i % ES B
sl &E:Eﬁiiﬁﬂl'\tﬁf,ﬁt

* fim R 14

RIER
%,\ﬁ/\

B IR

o OEN+ENME
« SDIRETK
« EETR{EF3
« BI{EECIE
« HIREL EH




{e,

| kAL

@ B Gamification

AL N




"R EFORMDEH 5 55 B

BInEeEARE AT

 smmgave 4

60 min/session

10 min X5 . BEES)
15 min B EE
15 min MaElES

. Be Bz Bk B BIE /ML 1
20MIN e | gmEn i RIE

« $

"3

60 min/session

10 min

20 min

10 min

20 min

Run 1.
Run 1.
Run 2.

Run 2.

& 2 i AR R R AR
& 2 i SR 12

A 2 Al AR BRI 55 AR

A

S hly 2 12



T E KR A B Early intervention for cognitive decline: can cognitive training

be used as a selective prevention technique?

Loren Mowszowski,? Jennifer Batchelor! and Sharon L. Naismith?

T Depaarmens of Pivehodogy, Macguarie Usfoersiry, Syaney, NSW, Awsraka
2 frain and Mind Research Tnsrirure, The Universizy of Svaney, Svauey, NSI, Awnralia

" COGNITIVE s 41
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Intervention strategies to J 1 A
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e

o N R fies AL Il 4R o 1] 151

& AIERE KI5 (A0A EREREmEER AN EREEED
womES) Egt—  RESERDCHEN g EREAEDY
S 5UIRF AR RRAN TN ErMINAERATEEN © MEFH(EINEENE
BEBI B INAE 2 EED RARIR s




ghe Cord

T REBR M 8 b H‘é‘;@ﬁg / nlh\%umUI%ﬂ/EE}]Wﬁ
s B e * * ‘

Decision
making

Spatial 4
constitution {3

Observation,

discriminati _

on. and _ogic and

response thinking ~ &=
: operations ~ ~

speed




TR EFOR M #H S B n.u%l]ﬂ:%ﬂ; gléib
(Cognitive Stimulation Therapy)

- B MEUREDr. Aimee Spector X Dr. Lene Thorgrimsenzgat » £
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Cognitive Stimulation Therapy
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p=0.030
[ E% Blood pressure A ——
&
é 100
® The older adults reduced their systolic ¢
blood pressure on average 7.4 mmHg .«
after 12-week Body-Mind Fitness
training.
(mean * standard error)
I N
SBP (mmHQ) 138.3x22.7 130.91x20.4 2.26  0.030*
DBP (mmHg) 783+116 765+10.7 123 0.227

*p< 0.05; SBP= systolic blood pressure; DBP= diastolic blood pressure
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Waist / Hip ratio

[ 5K M 886 B
Bh = i -
58248 % Body Composition
® There were no significant differences from pre- to post- test =
on Body Mass Index (BMI), waist / hip ratio, and waist 10+
circumference.
® There was a significant reduce of hip circumference from 0 - -
pre- to post- test (p< 0.001).
1.0+ = 100 110 <0.001*
_ g . : —
" % " g, | 1005
0.4- % 40 q_—é—, "
E g 70
0.2- n 207 ; 60
0.0 g 0 =

Pre Post Pre Post

Pre

Post

(mean = standard error)
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ZHE Flexibility

® Increased flexibility of upper extremity using scratch test (p= 0.035)

® Increased flexibility of lower extremity using sit-to-reach test (p=0.016)

p=0.035%

Upper extremity
flexibility (cm)

Lower extremity
flexibility (cm)

|
Post

10

10

T

T

1
o
|

p= 0.016%

|
Post

(mean = standard error)
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Open-eyes one leg

iEE?‘hTIHEHEE

SIZ & Balance / 83 Aqility

Older adults performed faster on timed-up & go test, compared to pre-test.

There was a trend of improvements on open-eyes one leg stance test, but not
reach the significant level (p> 0.05).

*

" faYa X
P<U.001

30 i
longer time | faster

/ 8 —1

N
T

stance test (sec)
2
I
|

Timed-Up & Go test
(sec)

Pre Post Pre Post
(mean = standard error)
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AlA1 Muscle strength

There was a trend of improvements on 30-sec sit-to-stand test (p<0.001).

Older adults sustained their grip strength without a significant difference (p>

0.05).

30—

Grip test (kg)
Gl A

—
T

T

(=]

Pre

Post

30-sec Sit-to-stand test

p< 0.001* Repeated
| | more time

S

Pre Post
(mean £ standard error)



+ X EHOR T B

nghe Cordinal wi ] fa i

PRIEFIFAEZ 2R

* tb@ﬁ?? %;%E L; /5 %’ H;ﬁ @Eﬂ 20— l?;lé{ﬁzfgheﬁ
31@ A 61@ 91@ %E—A B 10755165

~106FEE1-68 R107FEEL-
6ER Y ARPIZHBZRE

- FFESETE B BN ERE KT
Z%f—/\ Hih BB NS EE
NS

FRonES)  FUEe)  FUED)
3(E H 618 H &l A

47



TRERGR M 00

afl Tian Hose

BB THAE (R

Upper extremity
flexibility (cm)

r=0.312
"p=0.060
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=20
[ [ [ [ I I
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Age (yr.)
157 r=0.120
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T

Lower extremity
strength (kg)

Age (yr.)
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O SN ERE EEEAMNNE L EEE AR INEE
2017£ : ’% JAlzheimer’ s disease-8 (AD-8) Ei'f
- 2018% : EAMontreal Cognitive Assessment
(MOCA) =%
& HITINEE Z 42 HIE (Color trail making test part-1
and part-2)

®2018 EIL:\'%I:I %J/ﬁﬂ H%‘#E

e 17TUREZEFEAN ((F1IFEHT78.7 + 8. 6ﬁ)m)ﬂ‘tLCSTnJII£§E
SEARIETIY « FIFEE - 58.8%EEAZMoCADEH#HZE
# L (p=0.042) -
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