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FAZMEANBEGRN TR X R, b RAETHHRBEFRELFANIER S, MVPA $9% &
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BT WGE AR NN RIBE T Y e A4 g 1% 2l 5]
WEAERS, P EIREARIIES (Moder-
ate to Vigorous Physical Activity, MVPA) #J
DAY S 0 2 A N BN RE T, (HA 48 R AR
J1153h (Light Physical Activity, LPA) Xf3#4E
NINFIRE Ty A MR i R /E T, MVPA 52
K. Zhu FF NMIWFTE &, Z4E AR MV-
PA Y 5INAI) 8 Z [ A7 7E 7)1 8O0 R, B
1) MVPA Y 5 36 %6 355K 4 A 61 B A XU AH
ML geAh . B RIS R 2 8OR A IR
e A TG s s . T RESZ 04 25 . fE R
RO AR R, R AR AR,
N7 vk A B ARG AR R, T 20
TR B )05 sh B E B W eeoR A (EATS AR X A
o IF BUBUA B T 00 R AR BB M X g N
Tt AHFFREETF ActiGraph GT3X+ i & &
FIRERKE EFE MMSE (Mini-mental State Ex-
amination) WY E &4 N AR T3 3 5 A
RE T, HEMIARSTAA T 16 3 5 R E 8 A N RE

Z A A 3R] SO0 G 2R, DU A 6 R0 98 3548 Bl
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T iy 9 R A A il E B AR B AR 05 BT
ESIe = S

1 HRMNZE &
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K 22 B AT B AR T v, AR e T T Y b 3
PUERR A, oAEE R SR, XRX ., #
TEDX . R X R 3k B A A 7 X AL 5 ANMTELIX, T
2017 4 3 H&E 2018 4F 6 A, A 5E 400 52
IWHIEE S (MMSE 1§40 78 10—23 49" 1%
EN. AR Fi =60 %, HHIRE.
LT3R 3 Fo 0 58 B M R, B IE H I
W, HEBRARUE R . 2 WA B R 2506 BRE DL M
RG> 2408 . ™ F AR SRS MO s
ORI RS L A A2 A B A
WA, R AR v 2 0 WA A3 ] B i 6 4%
R,
1.2 WikigsRTn 7 %
1.2.1 =mXEARLE

W2 H S A SR AE R, E
BAREER . S5, KE, BMI, fm#i. H
B A

1.2.2 kA EFHKFMNF

K = b hn ok 3 ActiGraph GT3X il &
ZAE AR TG SR D AR T A
EER, AR 7 K, HA AR 5 AN TAER R 2
ANEARH, BRUESE . BESE . WUk ZAh, FHoAd R ]
HEMA . TAENRAE 7 RS R 2 J5 5 8
KA RS, IR Actilife (BRAS 6. 13.2) %k
X B dlE R AT AR B

T B 0 A AR T S B SO E X
BER L€ S NVIRER b €/ QU S 1 B U i
PO AORH DGR 9T 1 AR AR D7 3% 2h I & 7 1, M
W M AR . BB SR E
Horb FRALSERAE B G . ARRE )2 L, X
i E% 2 D afE BD o ARCH 2 LR A RO 90
NGt ANESREEFUE S, BRSO E I

£ 1,
F1 MEETHENEHVNESHIZE
SN SRR
R 1] B 10 s
A AR B ] 7 Troiano 5 %
B RAMI £ /b 11 (8] )
=480 min
B 4 A
2D IJURA B B3R, 2ANTHEH
LN AR s +1 KA
LPA: 100/min<<Counts<<1 951/min
NG e
MVPA: Counts>>1 951/min
1.2.3 A% AE Al

KR CFR 2088 MOk B PR R (MMSE) )
rh RO 8 AR N RTRE D AT IS, xR B
iy SIS s @ A N LR O i I3 NI To VA N
WREAME T, HICRET) . EF eSS 5 Ik
HIGUE I, AR SR 30 4,
1R 26 BN BE 7l
1.3 HESZITE

FIFH SPSS19. 0 # A4 %) B4 #4174 11 b 22,
G TE 2 40 A0 09 804 ok 7 34 50 £ b ik =
(Mean£SD) #EATH#IAR, ANFFH IES 5310 195K
PR U o3 2 A BE AT HE R . WA B] LA, TEAS
A3 A B R K g, AR S A A By BUE SR
Mann-Whitney i %, F] FH 20 B9 B8, £REK
NP RS 2 Y NS ING S 1 -3 el 5] U B ey @ I
KER,
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2.1 ZREBERXRER

FEFRZER 400 Z 4K BAE N, (K176 sh fn
AN AE 7 B 1 o8 B A o 3k 350 44, JLrp
Bk 168 4. &tk 182 4., ZiIXFHAGFEN

2, WHRENTES ., Tz LREFEESR (P>
0.05), V&K LPA, MVPA fiy i} &) 43 5] N
168. 53 min. 45.02 min, ¥ FEH%E K LPA B
BB ERTHEME (P<<0.01), 1 MVPA i &t
BEESF (P>0.05),

*2 ZREEFERR

ZH B (n=168) & (n=182) SR (n=350) P 1A
£/ year 69. 2445, 20 68.2345. 46 68. 6645, 37 0. 100
B %5 /cm 167.43+6. 88 157. 4445, 71 161.69+7.95 0. 000
R ke 71.16+8. 93 66.26+50. 22 68. 34438, 54 0.271
BMI 25,3842, 87 26. 72420, 07 26.15415. 33 0. 452
EH# 15.6 23.7 39.3 —
BMI 434/ % i 18.2 23.1 41.2 —
JIEL e 8.8 10.7 19.5 —
INFE R VLT 3.6 8.4 12.0 —
BRI wih 14.9 23.1 38.0 —
m T 13.3 22. 4 35.7 —
KFERL E(ERE 10.7 3.6 14.3 -
500 JLLAF 1.9 2.3 4.2 —
500—1 000 JG 3.2 3.2 6.5 —
HAFEEeA /% 1 000—2 000 J& 2.3 8.1 10. 4 —
2 000—4 000 J© 25.3 38.0 63.3 —
4000 JCLL | 9.7 5.8 15.6 —
LPA/(min/day) 158.32446.71 174. 4660, 32 168.5356. 23 0. 005
MVPA/(min/day) 51.03430. 32 42.154+32.11 45.02430.13 0. 062
NHIRE T/ 53 20. 9842, 64 20. 6743, 34 20,7743, 24 0.133

2.2 ZMEEESWER

M 3 A, RV, TR OR A IE A
i, LPA. MVPA X &4 AN A fg J) 5% i e 2%
(P<C0.01), HiIZBAIGEME B & 4E N Ge ) A48
SR 56. 4% FERIR 2 i, KLIE TARRY . BMI,
EFE . A FHIRARZE G, LPA, MVPA
5% A NN RE D) = A B R (P<<0.01),
AR e R A TN BE ) 48 Y 65,4 %%,
LPA, MVPA XIAFIHE T2 B B 250 5k
0.006, 0.061 (hriEfb &L 0.107, 0.635, P<<
0.0, RPRRTE— & BN LPA, MVPA
B 10 min/day, #4F AN NHTRE T 3 B4 51 1
fm0.06 4r (95% CI: 0.02—0.09), 0.61 43
(95%CI: 0.54—0.68), MVPA XJ #4E kM
RE I B RO T LPA,

TR R, UCH MVPA XA R 6E
TH S % (P <<0.01), 15K IF & 8,
MVPA XFANHIGE J1 52 B RECH 0. 048, R
IRAE—E L HE N MVPA 31 10 min/day. 9
PEZAE N RE I 4550 3 249 0. 48 43 (95 % Cl:
0.37—0.59) ., fELHAha R, LPA, MV-
PA ¥IXARIAE Sy = A B 252 (P<<0.01), fF
KIEBEI . LPA, MVPA Xf ik %1€ J1 5% Wi 19
B ZHBSr M 0.007, 0.071, BRZR/RAE—E
W LPA, MVPA #3110 min/day. @PEEF
NINHGE T3 45 43 43 5138 n 2y 0..07 43 (95% CI.:
0.03—0.11), 0.71 43 (95%CI: 0.62—0.80),
Ah, mARHELL BT R AT A, MVPA X2 o
AR NNHGE T W BGE ORI T 5B 1% (0. 693>
0.548),
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R3 EABRFDHAMENZWHEERFSHTER 2.3 mAhBSHEEZENINMENNF =M
A R R*? wAsh B R Mk RE P A Xz
| oser A 0006001180008 e AT 3 k0 4 MVPA (9 5 1A 45 5 % 18
™ MVPA  0.071  0.734 0. 000 g e - N
- s o e LPA  0.006  0.107 0.002 LS VA~ @ LTI o 75 R~ R N TS I T S
’ MVPA  0.061  0.635 0. 000 FE4, HE 1 ATH, MVPA 524 A\ANHfE
. 0. 465 LPA 0. 006 0.102 0.116 jjzl\ﬁjﬁﬁﬁgﬂ “uU” ﬂﬁﬂ%ﬁ?‘ﬁlﬁj%% i E 4 /I\
9 MVPA  0.059 0. 668 0. 000 - ) .
» oLseo LPA  0.002  0.042 0.476 AL, Qz 4l (21.13 min/day<< MVPA <
0 MVPA  0.048  0.548 0. 000 34. 49 min/day) MVPA ¥ iAFIGE I WK B
| o.gzs A 0.0060 0121 0-010 REBOK T HAM 3 4, X—g50F%H, 21.13—
MVPA  0.079  0.771 0. 000 _ . "
* . o LPA  0.007  0.135 0.001 34.49 min/day [fy MVPA 3f 4= A AHIGE T 19
: MVPA  0.071  0.693 0. 000 I E S e

A 1 RARE A 2 AR ESFE BML RS FH A TR

F 4 MVPA 3HiAF0&E

B B BE (95%CD

[ Ql (MVPA<C21.13) Q2 (21. 13<MVPA<T34.49) Q3 (34.49<<MVPA<61.12) Q4 (MVPAZ=61.12)

M1 0.057 (—0.038—0.152) 0.100" (0.024—0.176) 0.091" (0.043—0.140) 0.032" (0.014—0.051)
M2 0.063 (—0.033—0.159) 0.100" (0.024—0.177) 0.096 " (0.046—0.146) 0.029" (0.012—0.047)
M3 0. 090 (0.000-—0.179) 0.099" (0.023—0.175) 0.090" (0.040—0.141) 0.029" (0.011—0.046)
M4 0.089" (0.003—0.176) 0.091" (0.009—0.172) 0.079" (0.036—0.122) 0.031" (0.014—0.048)

E: xR w P<0.05, HAERFMHEF; ML ARKRE, M2 ARERS, M3 HREWRS ., F&, BMI, M4 AREMRZ | F&#&,

BMI, &&%F5H. A-FHKRA
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PR 33 3 5 22 AF NRIRE ) Z 8] A9 K R 2 4
WA MR — IR B BA 5 BF 5T 1Y
meta 7P AT 45 R R WL 5 ARACE K 715 S AR H
195 7V B8 1R 35 Sy T AR i S5 A R B 2R 2 T BROAE
AL KU 23 ) ARG 2890, 4506, [HH P g A
16 WA 5% ¥ % A A AR 8 289 0k 7 3 3 2
i ARIE N2 Z B A NCIL, Bk
ARDLAE R A0, A3 58 25 SR A7 AE— 52 1 fid

%, M IR LPA XN MBE I m, H
Ty ik B R AR A IE XA SRy R, — S8 20 Y I =
JrEB RN, AR F ] =Rl ok %
WL 4R AR 36 3, THBR T ARG TE X
A BB R BV AE AW 25 . BT & W B T 1Y — gk
MRS A B 3% BR A 2 A N SR DA R I e R
JRURS: B A2 . ABFIT 4 R BoR, K i s e
WEWEZAENGNARE ST, BAATEER 2 5,
MVPA X 2V B ROR 5T 5 1% . LPA {URE
BEWE LW ZAENRINARE T ¥ MVPA %
HE DO B 18] BE 23 i 4 40 & B, MVPA 5 2 4E
NNFIRE T Z A7 AR “U” RUF R R,
21.13-—34. 49 min/day i) MVPA X &4 N A Al
RE 7 0 B0 AU e A

MVPA 0] DL B & 2 3% & 4 A %N A1 B
Sy AR S RN BB g 45 R — 8, LPA
XPTFAENM . & HERIE S 2,
PR s A e Y | I = D I o S I ORI A
A, HAET. LPA X4 AN ATRE 1 /Y 5w i
TG M AETE /. Kerr 2838 35 % 215 44 65 %
Ph b2 A4F N A7 B 58 R B, LPA 5 2 4F
AL BE 1 22 T S AF R R OGO R SR,
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Stubbs FFIEH 274 ZBAE N BRI G, ELL 7
FRARE 2 B 3, I A ADS & R 17 @ Hol Al
A1, S5HFEW, LPA 2 &4 A\ kE
f— A Sr 2, LA R A SR A
BT R — AR 5T 38 . LPA 524 N E iy
AR T A L FRATIRBEAS T AR LA 45 5
BEVATT . LPA X 4F A AR 6 77 7] 7= A= i
Erpm, (A(EMREFEENE, BT H . 020
GEBT R B, AR SR AR A RTRE T 1 5% e £
TEMEN2Z S, Bl MVPA X2t 248 N AT fE
B R R T B, LPA A 25 T 4tk 4
No —SEUEHE R, K706 3 5 2 AE A RE
A A B T A PR S A E0 R U Bk
H I AN 1 2 AR 5 16 Sh XA HTBE 1 169 52 e 47 76 1
MESWHERIERK, BESTCAMREZEIN
SR 90 Ry LA ) S I =0 S ORI [N A=
o —BAER T, 5HEEML, e i
P (TS AT i =D O R E ARG R U B QR
B, SR B R ORI 25
S. AWFCARN, ATREHM T . LZEE Eh—
TR LR R G RO TR 3 3l |k
M — 250 N A7 A 25 5 YL O RN 56
FRo AREBIE R R, LN LPA B¥E & T 5
P, R S AR A HTRE 1 14 SC 56 8500 1] BE
T BB —E M, W Martinez ZFHF5E & B,
XPINHE 55 BB A, A BLAE R AR B 2 B
P B R Rt

AT E R R, R E s S5INMaE 1 Z
[ A7 7E — 5 1Y 5 & &N 56 R, Zhu 55 58 3 %)
6 452 ZZFE NSATI M BF S HE . 2 W Y
MVPA %5 45 NN FBE T 2Z 18] 47 76 5] & 200
K F, BE K MVPA Y% AU FI T 8 4 H
Y45 BN RIS AT I RE . T H BB B8 R
AR A B B RO KU . AR BF S R B, MV-
PA 52F NINAGE I Z AR E “U” RUF &
BN R F, 5 Paul 55 5% 32 W00 & 75 ¥ 15 2] (Y
W ge 4 B — &5, A, AW 45 R BN,
22.13—38.79 min/day B MVPA X &4 A
e ) By R OR S A, AR 98 I bRk 01 6 2h 8
Wt br e, 24 N8 H 2D FHFZE 150 min 1
MVPA, A58 45 3R 3 H7 1 bRk Jy 3% 3h 46 1)
A7 &=

1A 773 20 AT fe 38 2ok 22 B AR BAL R Ay S o0 2 AT
NINHIBE T = A 52 . B 58, IR 1T 3 AT L3 i

W Re s E . I, SR P e
WESE . R J7 0T B Re A8 Tl o A AR T L BB
LA A R R 285 R D RS AL R A S X
HIRE 1 7= A U FE Y L Jk, R T Bl i
i 34 5iR Ml B BT T SR, BIVA ) T S e] BE A B T
A7 3 S A 2 IR AT M R b 22 W B P N T e
WA FER I K, LPA 554K K 4 i
WRIEIREY ¢ RIWEH (CRP) A X5,
CRP 245 RIEMIRE, X —KHERY, #ik
MR . I ST RE A R TIHBR R v R
i 175 A B SOTHT S A . PRI, RRE LB TA Ryt 5 e
WS FINRBE I KR — P RER, &5, A
W Ha . A2 o 5N AR A 0T B
BN E S S E R L AR EL LT, T X
) LPA ATRECRE Z Ry ks gh, M5 HE
2 > VMR 2l i R FT e A T PR A 20 2 R R AT
GFENRIRE J), X B AT LA B LPA 5l JIfE
NZE K FR, H5 -2, AR kR,
21.13 min/day<<{ MVPA <34. 49 min/day %I #
AEAHIRE I 9 28 ROR T 34. 49 min/day<
MVPA<61. 12 min/day fl MVPA=61. 12 min/
day. ULHIAE R 24 NNHIBE S J5 . MVPA
FrAE 2 B, PSR, B R A A T TR
Il 2T IR =R AR SO N B s Y ate iR ]
B B, AR AR AN B R A, iE
> <27 1 SR EE 04 A T I 3 ok B0 A R RE
21.13-34. 49 min/day iy MVPA X — | & 19 1%
TG S BHERE

B GEABAFAE — 2 Jmy B, Qnfin 3 TG Al
R EBGEE), A RE ARG MVPA B E s A HfE
T PPA B — DA R R B T BT . I, ARORAT
ST B P RN 1] S 50 R BIF 5T DA — 2D B TR A T 3
5 BENNHBE I Z AR PRERKE R,

4 it

(1) K71 2l B 6 35 o3 0 B DA s 1 22 48
ANHINEIGE S, MVPA HIBCERCR LT LPA,

(2) A& J73E %t 5% B A B A5 22 47 AN g
JI B AFAEE S 22 5, MVPA #4275 10 min/
day, Y. Z0INFNRE T3 15 43 43 48 5 249 0. 48 43
0.71 4%; LPA 442 10 min/day, ZVEINAIfE
TS REL 0.07 4. BT R EAEL.

(3) MVPA 55 A B B 1 22 48 A
fefy z W A7 AE 8] “U” B 8RN KRR,
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Study on the Dose-effect Relationship between Physical Activity and Cognitive
Function in the Elderly with Mild Cognitive Impairment

WEI Xianjun', ZHANG Yu’

( 1. Ministry of Sports, Nanjing University of Finance and Economics, Nanjing 210046, China;

2. Faculty of Physical Education, Qilu Normal University, Jinan 250200, China)

Abstract: Objective: This paper explores the dose-response relationship between physical activity and
cognitive ability in the elderly based on objective measured physical activity. Methods: Actigraph
GT3X+ is used to measure the physical activity of the elderly, and the cognitive ability of the elderly
is evaluated by the Chinese version of the Simple Mental State Assessment Scale. The dose-response
relationship between physical activity and cognitive ability of the elderly is analyzed by using a linear
regression model. Results: Among 600 subjects, there are 512 (245 males and 267 females) complete
and valid physical activity and cognitive ability test data. The results of linear regression analysis
show that after adjusting for age, body mass index (BMD , highest education level and monthly aver-
age income, Moderate to Vigorous Physical Activity (MVPA) has a significant effect on the cognitive
ability of the elderly (P<C0.01), and the improvement effect of MVPA is better in women than in
men (standardized coefficient 0. 693>>0. 548). Light-intensity PA (LPA) only has significant effect on
the cognitive ability of female elderly (P<C0.01). When MVPA is divided into four groups according
to the quantile interval, it is found that there is an inverted “U” type dose-effect relationship between
MVPA and cognitive ability of the elderly. Among the four models, the B coefficient of MVPA on
cognitive ability in Q2 group (21.13 min/day<S{MVPA<C34. 49 min/day) is higher than that in the
other three groups. No regular dose-response relationship is found between LPA and the elderly
women. Conclusion; Physical activity can significantly improve the cognitive ability of the elderly,
and the improvement effect of MVPA is better than LPA. The effect of physical activity on the cogni-
tive ability of the elderly is different between men and women. The cognitive ability scores of men and
women are increased by 0.48 and 0. 71 points, respectively, when MVPA was increased by 10min/
day, and the cognitive ability scores of women are increased by 0. 07 points when LPA is increased by
10min/day. There is an inverted “U” type dose-effect relationship between MVPA and the cognitive
ability of the elderly, and the MVPA with 21. 13 min/day<< MVPA and 34. 49 min/day has the best
improvement effect on the cognitive ability of the elderly.

Key words: elderly people; physical activity; cognitive ability; dose-effect relationship; MVPA; LPA



