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Effect of long-term highly active physical activity on memory updating ability of postmenopausal women
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[Abstract] Objective To study the behaviors and characteristics of memory updating ability in postmenopausal
women with highly active physical activity, so as to provide evidence for slowing down memory loss and preventing injury
in postmenopausal women. Methods The Chinese version of International Physical Activity Questionnaire (IPAQ-short
volume) was used to evaluate the long-term physical activity levels of postmenopausal women, and the involved
postmenopausal participants were divided into 2 groups: highly active physical activity group (7z=20) and normal control
group (n=20). We collected the behavioral responses and electroencephalograph (EEG) data of postmenopausal women
with different levels of physical activity during the memory updating task using event-related brain potentials and
behavioral monitoring techniques. Results In the graph matching n-Back task, the reaction speed and accuracy of
behavior in the high and low load task in highly active physical activity group were higher than those in the control
group. In the process of coding, matching, refreshing and short-time storage of information, the amplitudes of P3 in two
groups were decreased with the increase of the memory load. The latent period of 3-Back-P3 was significantly shorter

than that of 1-Back in control group, indicating that postmenopausal women in control group were more sensitive to cognitive
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load. In highly active physical activity group, the P3 peak of 3-Back, 1-Back and the D-N450 amplitude of frontal,

central and parietal area in highly active physical activity group were higher than those in the control group, indicating

that the cognitive load had less effect on postmenopausal women in highly active physical activity group, who had a

strong ability of mobilization, allocation and application for cognitive resources. Conclusion Postmenopausal women

with long-term highly active physical activity have stronger memory updating ability, including better ability to respond

to movements, stronger adaptability for perceptual requirements of different cognitive loads, and more flexible and

efficient cognitive processing capacity for coding, matching, refreshing and short-time memory storage.
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Tab 1 Comparison of behavioral accuracy and response time in n-Back tasks between two groups

Highly active group

Control group

Index
1-Back task 3-Back task 1-Back task 3-Back task
Response time ¢/ms 711.666+124. 790 * 891.372+151. 216* 4~ 882.118+105. 936 985. 909+110. 809~
Behavioral accuracy (%) 94, 743.7* 80.8+£8.5*4 87.1%7.6 74,619, 14

* P<C0. 05 vs control group in the same task; £ P<C0. 05 vs 1-Back task in the same group

2.2 ERP#XR W E-FHBIEE 8 Daf L, 2
BRI K P3 LAY, ARG (1-Back) Fl & £t
faf (3-Back) . FIZH Bl 7E 400~600 ms B[] % 11 P
LI R IE B P3 B4y, 25 5 HUAr D-INAS0 S i
Her (3-Back) i ERP ¢ JE i 2 A% £ i (1-Back) ()
ERP Y% . L 400~600 ms B[] B P10 0 .

2.2.1 P3R4 HBUEIX Fz 8 g X FCz, e [X
Cz e T X. CPz FITHIX. Pz [ P3 8 0 FE £R 109 , i2F
AT 2 2R09) ey BE TR BRAE S EE X HRZED X2 A 55 B fif (1-
Back, 3-Back) X 5 B i (Fz, FCz, Cz,CPz, P2) () H 5.
77 2290 M. P3 B or B4l 2R s AR 55 B fr 32
BN (Fy 3 =4, 324, P=0. 044) FIZH 5] 500 (Fr55 =
5.786,P=0. 02D A Geit2% 5 3, MAT: 55 54 5 4151

LHAER IG5 X (Fis = 0. 197, P=0.899),
Fla kg (Bl 2,38 2) & 3, W04 B 7 8 64 (3
Back){T: 55 H 11 P3 08 24 /N T 7 fif (1-Back) {T: 55
(P<<0. 05) 5 /51 BE TG BRI B AL AR AT 55 11 faf P 1) P3
P A AT 38 X BR 2] (P<<0. 05)

P3 R I T 25 5 B - N S5 4E 55 o (1 58
HAEMAE Gt X (Fys = 6. 487, P=0.015),
W25 Fa BRSNS T (B 2.3 2) e 3, 53 Xof R 41
PR 7 407 (1-Back) /T 45 9 P3 R HIK T 3-
Back(P<20. 05) , & JE 1 BR4H 9 F AT 5 170 fof =2 [ 2%
S IG5 2 S R B AT 55 A E RN (Foss =
0. 373, P=0. 545) FAL 5| F R (F 55 =0. 340, P=
0. 563) LG 27 Lo



BTEEIR 2017 4R 1] 5 38 4

Highly active group
1-Back
3-Back

Control group

b

200 400 600 800 —200 00 600 800
S

200 40 200 40

B 1 ﬁﬁfﬁ%&ﬁt?"qﬂ% 5 MRS HY ERP 2 iR E
Fig 1 Grand average ERP waveforms for five midline
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Tab 2 P3 amplitude and latency for two groups in n-Back tasks

P3 amplitude ¢/pV

P3 latency ¢/ms

Electrode

Highly active group Control group

Highly active group Control group

position

1-Back task 3-Back task 1-Back task 3-Back task

1-Back task 3-Back task 1-Back task 3-Back task

Fz 4.482£5.128* 2.748+2.346*4A  2.00441.269 2.01041. 8234
Cz 4.827+3.969* 2.990+2,490*4A  2.66642.405 2.086+1. 8224
Pz 4.688+3.271% 3.80042.653*4  3.61943.095 2.942+2. 87540

CPz 5.33943.353% 3.644+2.597*4A  3,45543.047 2.85542. 6364

w

FCz 4.032+£4.368* 2.631+2.113*4 1.63241.636  1.35341. 2294

467. 400467, 439 501, 050459, 153  493. 200+66. 301 471. 20064, 0704

526.300£62. 975 528.45062. 078 538. 750+67. 321 514. 750475, 4124

534.050£50. 787 535, 20059, 646  548. 900450. 702 522. 500457, 9504

a1

528. 35051, 668 529, 650455, 332 556. 550437, 891 548. 35057, 1104

484. 450475, 617 521, 850465, 984 535. 300E69. 584 492. 50074, 8484

* P<C0. 05 vs control group in the same task; £ P<C0.

3 i g
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05 vs 1-Back task in the same group
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Fig 3 D-N450 waveforms in five midline

electrode positions for two groups

*3 MAHRKES KRR n-Back &
R B D-N450 T3 18
Tab 3 D-N450 amplitudes in high and low levels
of n-Back tasks for two groups
o/pVs n=20, ks

Electrode position Highly active group Control group

Fz 2.932+3.259* 1. 92340. 891
Cz 2. 606 2. 608" 1. 5584-0. 968
Pz 2.362+1.677* 1.439+£1. 327
CPz 2.612+2. 008" 1. 28740. 829
FCz 2.73542.789" 1.58240. 981

* P<C0. 05 vs control group
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