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ABSTRACT

The present study conducted a two-year prospective assessment to define the
intensity of daily physical activity which would have a favorable influence on
neurocognitve function.

72 people over the age of 60 participated in this study. They wore an electronic
accelerometer throughout their waking hours for three months for assessments which
took place during follow-up year. This recorded the number of steps per day and the
duration per day as one of ten intensity levels (0.5, 1 to 9). Executive cognitive
function was evaluated with a Task-Switch reaction time (RT) test in the baseline and
follow-up year. Percent RT increase (%SwRT) and correct response rates (%CrctRT)

in the switch RT trial were considered to study the year related change (or aging
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decline) of the executive function.

Within this study, multiple regreésion analysis detected the amount of light physical

activity (< 3METS) as an independent variable which had a positive correlation with

the year related difference of %CrctRT. Moreover, the amount of moderate physical

activity (>4METs) was detected as the factor which negatively correlated with the year
related difference of %SwRT. Additionally, fMRI analysis confirmed that the higher
physical activity group showed significantly reduced age-related functional attenuation

of prefrontal areas during the Task-Switch RT trials. The present study strongly

supported the contribution of moderate physical activity in daily life to the maintenance

of neurocognitive function, in more specifically neurocognitive processing speed.
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#& 1 Demographic information about subjects

Men (N=31) Female (N=32) Total (N=63)
Mean (SD) Mean (SD) Mean (SD)
Age (yr) 736 (5.4) 719 (5.7) 723 (56)
BMI 23.1 (2.3) 20.9 (2.8) 22 (2.8)
MMSE 28.7 (1.2) 28.9 (1.3) 28.8 (1.2)
3 month -average daily Physical activity indices
Step counts (steps/day) 93311  (3969.1) 77737  (2409.5) 8540.0 (3337.9)
Duration of easy walking activity
Intensity level 1 (min/day) 750 (22.5) 1033 (24.3) 894  (27.3)
Intensity level 2 (min/day) 170.0 (51.7) 1779 (43.8) 1740  (476)
Intensity level 3 (min/day) 29.2 (17.7) 23.2 (145) 26.1 (16.3)
Duration of brisk walking activity _
Intensity level 4 (min/day) 255 (16.4) 22.1 (13.3) 238 (149
Intensity level 5 (min/day) 74 (11.3) 6.1 (6.6) 6.7 (9.2)
Intensity level 6 (min/day) 2.3 3.7 6.4 (7.8) 44 (6.4)
<2 The result of average correct response rates in the task-switch trial
Male (N=31) Female (N=32) ANOVA
Baseline Follow-up Baseline Follow-up {Mﬂi:::?’;ﬁ:)w.up} 1?%;::??;?
. Mean (SD) Mean (SD) ‘Mean (SD) Mean (SD) F p F p
% CrctRT (%)
Switch 586 (283) 638 (233) 601 (309) 585 (2907) 084 036 290 0.09
Repeat 687 (239) 721 (19.1) 695 (236) 678 (234) 020 0.65 198 0.16
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2 3 The result of average reaction times in the task-switch trial

Male (N=17) Female (N=15) ANOVA
. Time Interaction
li llow- Basel Follow- ’
fisetiie Foligw-up aseline o (Baseline vs Follow-up) (Time x Sex)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) F p F p

Reaction time (msec)

Switch 597.3 (45.2) 605.7 (484) 596.7
Repeat 5394 (55.2) 547.0 (54.0) 550.1

%SWRT (%) 111 (48 110 (54

(40.7) 5998 (44.1) 144 024 032 058
(52.8) 5604 (39.9)
(74) 72 (68)

276 011 006 080
077 039 068 042

£ O %SWRT Z N2 h 0 ZAb& (38 Bl -
R—AT A /Ml) 2EREHELT, Zhbil
B RIZTHRES T Ay L LTHK
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% 4 Multiple regression analysis with year related difference in %SwRT as the dependent variable

Predictors of year related difference in %SWRT ] D VIF
Age 120 552 1.291
Duration of easy walking activity in a day

Intensity level 1 306 256 2.245
Intensity level 2 -.193 421 1.800
Intensity level 3 -166 443 1.466
Duration of brisk walking activity in a day

Intensity level 4 395 076 - 1467
Intensity level 5 032 874 1.298
Intensity level 6 -514 021* 1413

Variance Inflation Factor (VIF) was calculated to quantify the severity of multicollinearity in an ordinary least squares regression analysis

% 5 Multiple regression analysis with year related difference in %CrctRT as the dependent variable

Predictors of year related difference in %CrctRT i) p VIF
Age 251 076 1.294
Duration of easy walking activity in a day

Intensity level 1 -.214 162 1.534
Intensity level 2 456 006* 1.719
Intensity level 3 .183 155 1.077
Duration of brisk walking activity in a day

Intensity level 4 -.005 969 1.281
Intensity level 5 -172 226 1.318
Intensity level 6 -.061 678 1.436

Variance Inflation Factor (VIF) was calculated to quantify the severity of multicollinearity in an ordinary least squares rég_réésion analysis
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K0 b B PRI AR S ICA ISR R A M B TV ADEMEESRFE SN TS Y T 234
RIS SN (R7, 1B). LA L%&d RWBRICH AL Z LRI N —K, R
HEEFE G ARESHORVE TIIBIERIICEE INT F =R ADIBEEORFEAC R ET
5% 6 Common activated brain regions of the young and old groups
Young (N=10) _ — od(N=2»)
Z value Coordinations (mm) Z value Coordlnatmns (m_r_r_l_)__
Brain region Side  (Local Maxima) _ x y 2 (LocalMaxima) x _y  z
IPL L 4.69 -52 -30 36 6.87 -52 -30 46
MeFG L. 4.44 -6 6 b2 7.14 -2 20 44
MiFG R 447 42 10 56 7.02 46 30 22

Meanmgq of Abbreviations are shown as follows, IPL: Inferior Parietal Lobule, MePG: Medial Frontal Gyrus, MPG: Middle Frontal Gyrus

# 7 Brain regions which detected as significantly activated areas compared between the baseline and follow-up outcomes for each group

Z value Coordinations (mm)
: _ Brain region Side (Local Maxima) — x y z
Short Brisk Warking Group (N=11)
Follow-up > Baseline IPL (BA40) L 3.7 -64 -40 36
STG (BA39) L 3.37 -62 -60 26
STG (BA22) L 3.37 -62 -60 18
MTG | 3.29 -68 -4 -8
Baseline > Follow-up ns - - - - -
Long Brisk Warking Group (N=10) '
Follow-up > Baseline . ns - - - - *
Baseline > Follow-up ns - - - - -

Meanings of Abbreviations are shown as follows: IPL: Inferior Parietal Lobule, STG: Superior Temporal Gyrus, MTG: Middle Temporal Gyrus,
ns: no significant activated regions

A) Acti

ng group (N=11)
1 Brain activation maps on study specific templates

Images A show activation patterns of dorsolateral prefrontal regions in both young and old groups. Image B shows the significantly activated
regions at the follow-up in comparison with baseline in the less brisk walking group. Capital letters R and L indicate brain sides
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