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A ZR T e AN F el Ao A A BT/ P de i ) R I R A R ARAR . 3) AR F AR 3T AR R AR AE S A2 0 vl £

B RERBEE SR | zﬁT@ﬁazﬁ#’@y\zﬁvﬂzE P aniE sh R o9 R RRAR G RO ) A8 %, T @) 69 R R ARAR

5x&Ekimt AP ae kR kG 2 ER
KRR R B AR A R AT
hE 4K S:G804.8 XERARINAD : A

0 a4 ) 2 AR R B sAS IS 2 0 S, I iR oK
AH G B 43 B 2 7 0 S SR s R RURR AR 51 R 1Y R i 5
B g 2 AR ) (T B S PAT S RE ) i i — A %
77 ifii (Barkley, 1997; Miller et al., 2001) . 311 #i ¥ 1 3% 4k
P DN AT AT A A 0 X4 R T L
A LA Ak Sy 527 40 1 A0 T A0 1 (Bari et al., 20135 Wost-
mann et al., 2013) o JZ L 100 i 4 3 ) S — I AH X 7 58 0
FEEM R, X R s O AT IR AT B Y 35 L R
52 11155 51T 55 (stop-signal task ) (Logan et al., 1984) 1 Go/
NoGo 1% %5 (Donders, 1969) i 47 PP Ak o T4 41 il &b 21 1)

B AR A A 3 B, LA e Y R i P S i 5 Y E
T3, 33 g SR H R A 56 LS A 200 RO AR S 1R Y .
X A 2 A %) 410 i) 4 3 38 H B Stroop 4T 55 (Stroop, 1935) .
M 310 1 4T 45 (Flanker task ) (Eriksen et al., 1974) | Simon /T
% (Simon et al., 1967) 4 X AEATIFAG . AT LA 14T
5530 AT BRI —Fh BN LA AN RS S R, (H

BRAG HIF 5T 3% W I A7 0 184 S SO0 41 ol 32 o iR R SR B
T B2 A AH 5€ A9 4T 55 b (Rey-Mermet et al., 2018) .
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1993) o A1 & 2, W2 S i B v il ] 5 2 2 5 35 A
R A AR W 25055 00 s B, S O S, AR TE R Y
B o SR, b 1 19 45 1k A5 5 4T 55 9 A RE R it — A B
R AR bR o DI, BE TR E RO AT A4 Rt
Y 55 1A 5 s N B ( stop-signal reaction time, SSRT) 4 14
AT SRR AT LA 0 7 490 ] ) 45 98 R A TR XU B, TR G
ZAT EERARMEN . A WS I8 R B A B
0 LR W K2 N0 ] D RE L RIVEE W8 B A 7, L T ik
HEBR 122 8 i 2 ph T A AR A S A AT REE

TE B AR A 5 0 7T R 1 2 R T S L A o BN T B
R 2 AL B DT Y . Sharp 45 (2010 )38 33 76 bR
15 1R A5 5 1 55 51 A — A8 904 il 4% 44 (continue {5 45)
J I M DA 5 2 07 A R G R 28 15 5 v o3 T R AR
(Sharp et al., 2010) . J& £ 2 WU 78 X5 1% 5 e 1Y 4 B
HEAT B UE 55 #h 75 (Lee et al., 20165 Sebastian et al., 2016,
2017) , &5 2R S T S Al T A R AR ) Y PR
P, P IS B9 K R G A [R], Bk B A A
] 3= B 54T 55 M OC A5 5 B9 T Al AR ¢, i 4 Bz 3h
DR B 5T BN B AT R A

I TR & 1 T8 5 2% (voxel-based morphometry, VBM )
JIECHTZ T O R ARTE O B R AL 2 A7 0 05 T
f4 45 AL, A0 D — A CR B 28 45 0 5 A (Hvid et al.,
2021; Zhang et al., 2021) , BA7 AT & WA ] & &2 5511
oo RBUARTRIE VBM J5 vk T 0 4k Jm) 3 0K 5T 4% JEE Y
BAR AR, JF 2 B A AF I 1% KON I 25 4 (Elliott, 2020) . H
oV B SR, A K BT A BR Y 25 4 SO BT . (Fell et all.,
2013) , 3% Bl A S J2 KM By BE FH A 415 3R A9 JiE A (Erickson
etal., 2014), B By VBM J5 125 8 58 1 5 8B R 52 ) o 4
VNN IR R P oy S e | DV i1 N DR O PR T IR N
SECHR OO T2 AF N 10 A0 3 a8l DX A% I DX K
B A — % {2 ¥ /E FH (Colcombe et al., 2006; Jonasson
etal., 2016) , SX 1l F Fi i B A BT 58 A2 A JEEIE 521K 7 6
2 A TR YN FAE LN 2L

N T DR b AR TR, AR ISR 3 A R M 1A S AT
55 (19 A2 PR Ok 43 18 BN A A 5 T A AR DA B AR
8 AR NS A A B A R AR PR A IR T AR BB i AR
X A T BT R AR, T B VBM 5 B R DA F AR
5 W) S O 0 A 55 2ok AR A R R LR o 4 e 4R Y BE ST I
B -1z gl 418 AF N BN AN ) K i T A AR B 0 A T X R
S5 BT X R, 32 g A A 5 R 0 0 A A OGBS X (i
Bl Byiz 2l X)) K B 57 R A AR A Ml X CAn R ) vh e 5k
B HER B R AR R

1 Fik
1.1 ARt 2 A Hm
AT N LTI A X328 B R b SR AL X R AR

N WITEARE R < 1) AR 60~75 % 52) Z B H MR =6 4F ;
3) 52 RN (montreal cognitive assessment, MoCA )
Vo322 43 s A) A R T 5) L BUS IE AL ) B, W ) OE
5 6) O E YRR O BB , JC N 4 R G (B dE ™
HRIR) ;7 W R RIGARE R IRE &1 8) RS
AW, WA AT 55, R4 8 i R . AR
AT IR T R A8 B 22 B 2 At ifE (102772020RT054 )

T 2 DL b S5 0 0 Bl U R A1 2 20 65 M 8 2 45 SR HEAT 4
M. BN AEARAE, A LA AT I 3 R T H
U VAR R LD B ), O B2 T e Fas sl s A DG Y 4
N5 B, IR A IS o 45 9 & 3% (physical activity rat-
ing scale-3, PARS-3) P2 45 H o “ h 4552 Bl i " F1 - Kz 8l
7Y B X B B A e bR D 2 B AR B )
W AT W BRI R Y R 25, A B 5 1
=Bl b B 1 ( ActiGraph GT3X A+ ) il 4% i 38 75 B HL i —
i) o A% 3T B 1A Sy 5 R RS )l T e g EE B A
1 3J) (moderate-to-vigorous physical activity, MVPA ) 3= %
g AR T, AW 5T E A2 3 21 Bl B i R T 5 TR
H AU 0 2 A N R JE 2 /D AT 150 min (Y SR TR B
PRIT5 3 (Bull et al., 2020) o AR5 %5 70 bR, i 2 3130
25 0L 5 PARS-3 W25 43 4 45 R 15 6 I S B AR g A
JREEGEE BT . B2, SEBR 5 T g HLOA AR SO 1 Bk
WABCHIZsh A 32 A % R4 30 A,

12 E¥iEs

3 TAT Ry 5L AT 55 S AE b U A R R il AR 0 1Y
A7 A 92 0 2 v 5, A S 6 S R R B AR LR T
3L AT 55 g Erika %5 (2014) MBFSE IS IR T
LR 4 (2019) W B AR i — 20 58 3 . MK R P R ) E-
prime 2.0 2w F2 , 47 4 B3 [ [ v B} (reaction time , RT) \fE#f
I AT B SR o BEE S R 4% 60 em L

T 1 A MAE R F S 55 (K 1a) , #il e F 3 A2 sl
A 50 I B PR Sk B S BN A s (2 T B AR CF
AR R AR LW A" A TR AR R A
KA R AEPOR UL B 20 A 8 S AT R Al
TP T SRR Y B SN o AT 55 il 3 SSRT PFAN B i 1
B A BE 01 o B0 IR 45 1R 1R 5 4E IR (stop signal delay,
SSD) i # 4 200 ms, #7 2 Hij Stop i U i 2 W, )R A4~
Stop 1L X 1) SSD 4f 4 34 ms, )2 2 SSD 34 /il 34 ms ( £ Z K
4§, 2019) . SSRT fAHFER AN T 230 : SSRT = (nX1)" Go
RT-SSD, ... HH, 1 Stop i K 45 1R %, + - Go il K 1E
4 B S A5t 0 i, SSD,, i SSD - {H, 4 1E ) S Y
GoislIk RT H/NEIRHET , BUER (n X O SL Y RT, FE SSD,,,, 75
| SSRT.
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A B b A5 B A2 3 45 Mkl o e, AR B AR A B
4 T A AR R 58 S S FUIN T DGR . Ak, SR 2 4
SEH 1AL b A B O s A A PR /IR R L IR Y 2
P RT . W& 1b T/, 7 T Sk bl bR 40 (4 57 Sk 4T Wi
A Bl ARl € S Y e e T e mioA e AR
b 0 A SRR R T RN o S5 2 1 B2 g R 0 B e )
WAL 1 A rh 2SI EE, RSk E 5050 1 9 Go ilik
Hh AR R AT, (A5 Bl 3 ol g B A1 T /) BE % F 40 68
Sk XTIV A 455 1 4 B 4 T 2% 5 2 208 A0 4 B A )
Az gE I SEEE 2 Hr Y Stop itk H B SR A, A A
B 20 T S 157 L 4 S 0 1), O s /0N E 56 1) 1 0 3 S oF R 11
/g5 RO R N2y A AR ol | ok /1t (1 L DA R U L N N
TR 1, S5 2 K R A AR 4L Sk O Bk
B, T G B B TS AR R b A T A A R
o PRI AT LU b Go 33Uk 1 RT ke i A~ 1A % 21 68 i 3k
SOREEE i EINTE

SE 3 L) ZE 250 2 M il I Fr gl b 3 — B
5228 - S RO o A PR Sk B R AT
SATW A IR, 4 T AR AT 2R (0 A Sk (9 8 9% R A7
A A A BT A U TR R o 12 S B i Tk
14 RT S oy 56 0P Ak Bl 30 7 O IR A r B BE . 5856 2
53 19{5 5 1R {E (312+115) ms BfiH1L 2% 1k ( Erika-Florence
et al., 2014; Hampshire, 2015) .

TE B U2 BT, AT B AT 55 1 SN R,
Z 40 A BRI IR . SR SR R B 0 Sk
e AR T AR AT 55 10 BN F0 . AN SR A AR
NI TR G o AL Z MR L 10 min. %
5258 58 WU 7E — 21 g b G2 2h 4y 16 A, 4 B2y
15 ) B 45 TR BRI 20 1 o S 1.2 0 F 2 AL, A
AL e 60 3R UK, HEA S 4T €5 5 S BB 40 YR (li L i R
H200) . SEH 3L E 3, AP 60 Uik, BN
By 2 A8k B 60 WK (1l b 1i] R 4% 30 1K) &
1.3 FE3IRHHE R S B VBM 441

i 96 A B K I R P 0 Siemens 3.0T MAG-
NETOM Prisma f# 3:4% i RGEHEATH . TS 14 F
{4 4 3D MP2RAGE J¥ 41| (iZ 3 91 7] L) 345 38 14 5) H JC
TR 00 TR L) SRR, B SHO - EE N (TR) =
3 130 ms, 5] i 8] (TE) =2.98 ms, il % ff1 (FA)=4° , #L 17
(FOV) =256 mm X256 mm, i [ (matrix) =256 X 256, {A& &
K/h=1 mmX1 mmX1 mm, Z=176)Z,Z/E=1 mm,

45 4 B4 79 40 31 AE BE T MATLAB R2020a /1) CAT12.8
o 5E B, TR B1US 09K B 43 5 ELR T 8 mm T AR AT A
[ SF-¥ o 7€ spm12 HFEAT B 43 AT, 3 F AAL fiki B
(Rolls et al., 2015) , K &AL 55 G X ()55 1~28,31~
34) VR I IR I H mask. 3 KV 8 SN I HKE T
FWE (family wise error rate) %7 1F J5 P<<0.05, k>500. ¥
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HA 2 22 55 00 i DX B 5T A R B R4 >k, 7E SPSS 27.0
AT R ST
1.4 it odr

K FH SPSS 27.0 % 52 45 B s AT AL B . SR HT 2 X2 3%
P 25 42 000y 2 40 BT A 96 A 2 B R 7R SE 56 2.3 R Go iRt
WHIATE 5 S22 5 0 SR A 2 X3 XK 2 5 &2 0 i 5 22 o0 #r
6 56 1 20 B AR AR SE B 3 Y 3 S LR Go IR I AT 55 A 4% 2
5o I, R BRI AR OC 43 BT R 56 spm 12 T B 3 25
47 B0 I o A R 3 IS B AT 55 R I AR O . et i
FE B E A P<0.05,

2 H#R
2.1 AiRAFIE

R n NS R = S 1 (1 W NG o8 (I e R 1 E
) Z HH AF R MoCA .4 \BMIJE i 3% 2 5, i I
A IF T .

22 RS ESER

S BIAT R TEAREE AR 2 IR o SUREAKG 0645 51
L A Z A IR E TR I R B E L F (1, =
0.70, P>0.05, Cohen’s d=0.18 1 EL4E T 50%, ihi B AT 55 %
FHBYIE RS 2 H] T R B 48 ARFK . 12320 /Y SSRT i %
INFF B¢, =—2.05, P<0.05, Cohen’s d=-0.52 ]

23 EBWRESFLR

WE 2 7R . FESCH 2,32 3411 Go RT i 25 F X i
#H[1,,=-2.07, P<0.05, Cohen’s d=—0.52]. Go WERHZHRLEHLH
2B L5, =1.63, P>0.05, Cohen’s d=0.42],

24 A RAEHFHER

LLIZ Bl 20 Rkt BE 2 g Bl Ia] R 3R S5 255 Sl gl g
U2 (S0 2 R 9E 6 3) , >R 3 &2 0 &5t 7 22 40 M, B 4X
4 Go 1 Uk 2 P BE 92 g X BE S i A5k . AR R L TEME
R L, SR R W (F ,, =81.32, P<<0.01, ;=
0.58 ], L4 3 FYMERT R E R T4 2. FERT |, 5080 &
BB [F o, =221.81, P<0.01,7?=0.79], 521 3 f) RT
T 2 A E O W (F L, =8.43, P<0.01,
n.=0.12 1,38 Z 41 (1 RT W A8 T X R4 . ] B 20 4 B
T, TSI 3 H, 32 Zh 41 A Go I IR RT i 3 08 T X e 41
(P<0.05),

LUz 2y 2 A BB 20 Sy i ] 1R 22, 5230 3 A 2 oA
WA (L1 2 13) R 8B I0 & J5 22 50 17, B 4%
PIALTEAT 55 AN TR B B Go il ik (R A8 Ak . 25 R R0, 78
e b RO B [, =469, P<0.05, n’=
0.07 ], iz 3y 20 1y Wi 1 % 1 25 v T 0 MR o TR S0 4 BT
FO 18 S AE B 2 B9 Go 1 YK VE B 2R 0 35 T R 41
(P<0.05;3), 7ERT b, ERLN 538 B &0 ¥ A i 3%
(P>0.05) . ] 5L 43 Hr R W], 32 Bl 41 7E 4 e 2 R 3 11y
Go IR 7K RT & /N4 IR (P<0.01; B 4) .



RS, A ERARAE AT B R A AR S o A A IR - — D TR SO - E T

a GoiXk: 67%
Stop XK : 33%

+

=" -

\,500 ms
\ SSD
000 ms—SSD

\ 1
\

B

b Go XK : 33%
Stop KK : 67%
:
ki -—)
: “‘
1500 ms |
) SD ‘ .
= V1000 ms—SD T~ =
) 500~1 000 ms
2+ 500 ms |~
Sto - _1_0(_)0_rrls _____
Gofz %
i‘ﬁ
B 4]
%
C Go XK. 17%
Stop XK : 83% +
D I ﬂ
\500 ms
\ S +
=} \ 1000 ms—SD =
) 500~1 000 ms

B 4]

E1 #EHi&itRiRiE
Figure 1. Task Design and Process
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BEUARF (total incranial volume) MBS, RT 51, fEFE 15
AT, SSRT 55 42 Mk Bhiz 8h X i A G (=-0.36, P<
0.01) . 76 7E R IRAT 55 P, Go i ¥k RT 5 45 M4 Inl 2
FH K (=037, P<0.01) . EEZ=ME5 T, Go ik Ik RT
A3 9045 2 0 B8 3 X (=037, P<<0.01) A5 % T [#]

(r=-0.32, P=0.015) . A7 fll & L/ I8 (7=-0.31, P=0.018) I
Fi0 B\ (7=-0.28, P=0.034) .3 M1 56, #ERR I, I
A ARAT 55 19 Go iU HER R 5 47 AR T 1] 8 38 0 56 (=
0.39, P<<0.01). TER 2255 H, Go ik UM 5% 5 A7 i 45
T FE A (=036, P<0.01).

F1 HAERERR
Table 1 The Characteristics of Participants in Each Group

iE 34 (n=32) *F FE40 (n=30) iy P

F Y 66.47+4.33 67.17+4.65 -0.61 0.54
PR (5 /1%) 9/23 8/22 0.02 0.89
THH IR/ 9.25+2.78 9.77+2.84 -0.72 0.47
MoCA % 27.5642.11 26.9342.42 1.09 0.28
BMI/(kg/m?) 23.5942.33 24.447+3.60 -1.11 0.27
IR AT 2.2240.42 1.4340.50 6.64 <0.01
i5 3 it A 4F o 4.341+0.60 2.51+0.58 12.35 <0.01
B FIRFAT 5 4.534+0.57 1.87+0.63 17.54 <0.01
PARS-3 ¥4 33.47+9.63 3.83+2.20 17.03 <0.01

G R F BT
MPA/(min/d) 49.85+13.43 13.1945.79 14.11 <0.01
VPA/(min/d) 3.014£2.22 0.54+0.50 6.15 <0.01
MVPA/(min/wk) 370.16+103.02 96.09+42.58 13.83 <0.01

& :MPA. PR E G IRES  VPA. SR S IRED

®2 EBLEESESHITAER . B
o]

Table 2 Indicators of Stop Signal Task

AR EFh xR 2R P
Go RT/ms 595.62+76.78 602.87 +84.09 0.72
Go /f# & 0.93+0.07 0.934+0.07 0.85
Stop /& # & 0.56+0.07 0.55+0.06 0.49
SSD/ms 348.27+103.59  331.30+101.31 0.52
SSRT/ms 211.76£72.16 247.72+65.48 <0.05
*

900
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., 800 -
= 5
&
S 750 o
]
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650

600 T T

EFHM
B2 FERRESHRER
Figure 2. Reaction Time of Attentional Capture Task
E:*P<0.05,)5 Fl .

x} RR41

34

]

Go /f##%
o

0.0 1

1 2 3
FiE7S

B3 SXESAEHERKERE
Figure 3. Accuracy of the Go Trials in the Three Blocks of
Complex Task
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AWFGE R 3 AT R 250 5 58 T R BB AT BN
i 1 B2 VR R A5 U T A 7 SR i PR AR AR i AR
T A AR, OS5 B A5 M R L IR R IR R T IR & B
M J52 1o 490 6 A 45l B A P e ML o AR S5 1 AR TR
W2, 32 2h 41 68 % 57 e s 40 1 Stop 15 5, A 51 4 1Y
SSRT. 5% 2 T 43 85 1 925 1 b i i Al 4K, 7€ Go &
S 32 B AL RE U LU T IR 2 PR 58 O £ S
7o SEI 12 (2 SR WY A HROR X S 9 Y £
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PEFIE TR & B e 7 XA S i B AR . 7ESER
3, iz ) 4 RE 8 T A b 52 T T BT IR B A3 G L TEAE 55 Y
BEAT I R, JC A8 A A A 2 RT J7 T 300 T 0 B4
VBM 73 Hr % W, 12 3l 41 8 4F A AE H JL R (] Al Blas gl X
v AR N B E N IR 1 BT O D/ AR T NS O
MRALBAE N o B AT T 5 3 AR 45 3 19 A G 70 M W,
SR A0 T Bl 32 Bl DAV T 18] J5 (A BR 23 531 5 B I 410 ot A
TE R AR R B A O o AR B e A B A A 55 o
1155 R B5 T R A H B iz 3 DX BT m] AL /e e R ]
8B T A R 35 O

fek ik
xR 28
*
1 000 - ’—‘ *
900 - = [e|
. L]
~ | o | Tl T
3
800 -
700 . . .
1 2 3
i

B4 SRESTREERE R
Figure 4. Reaction Time of the Go Trials in the Three Blocks of
Complex Task

3.1 EEMEAMRE B R F AR R AR R AL
B A i B AR ME S I PAT i RER R,
AKX Stop {5 5 A 3 55 T SR 40 EL A il B St 52 g

PRI EZEF K, L1 RREH S S5EFBRENEFA
F I BT Y SSRT, X B UE T LATE M WF 78 25 R (Xu et al.,
2019) , Uh WA SR m DA S IR i S i kil R . AR
M0, 5206 19 25 SR AN B B W2 AR 7 BB o 40 o1 52 7 ) 3
YT, 38 238 3t %] Stop 15 5 B T HU AR AR F T 900kl 52 i
S 50 2 3 3 X6 SN R U ) B AR T R A SR AT T 40 L B
AR R, 18 B 4L 22 AR X 0h S AF S i A TR
MR . P, PR F G T DOmAARAS X s 255 i B
i85 A AT 4 T+ B o A o 7R 5 T 22 2 Bk B S I R D) o
A0S 3 I8 B ALY AE N TGI8 TE B 2R 38 2 RT
TR AL L 25 5 1 A B A e A e A A e
Mi7E P PR WS 3 W 3 22 5 . SOl TAEPATAT: 5%
f Ik i rp A B R 2 B W i FE (Sousa et al., 2019) , 7E
B g, PIZH 2 AE N IR &, AT 55 R0 A
285, BEAE AT 55 AT 20 P S W B, i S 4 1 2 4E N RE RS
T S b 58 BONT R IR A 43 TRC T T g M S AT 55

®3 EHASHRARFERERBEMXHIEBLE
Table 3 Peak Coordinates of Brain Regions Showing Significant
Difference in Grey Matter Volume between Exercise Group and

Control Group

. . MNI 4 7 Cluster T
fizi X A )
x y z Size  (peak-level)
M/ e A 300 675 3.0 4436 5.67
A ke £ -195 540 210 2624 5.20
LA A -555 6.0 420 1425 4.83
RTWHER A 600 180 -1.5 1393 4.52
AT/ e i e & 75 9.0 405 1209 5.02
e Fa 45 525 -16.5 875 4.80
WBEFH R £ -135 135 555 638 4.11

@ vt
@ :iimiEaK

E R AR E KR P<0.001, A 3K P<0.05 4 FWE % & )4 4r ik,

3
»

HM R L/ FE AR e

@ = xitw

itk e @ Enae

B5 EzhERNRARREREEERHE

Figure 5. Brain Regions with Differences in Grey Matter Volume between Exercise Group and Control Group
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3.2 ARH BT AR ARG F R

N WA A 2, e S R R 50 T AS o8
i 45 K R L RE (9 RE 7 0 BT i T 8 A SRR AE CREL il
S5, 2008) o R BE G AR5 1 1 1, A7 800 T B B fig
5 e K TR . AR 5 B TSR IX 1) VBM 43 BT 45
SRR, I8 B 4 AR N Fe M b Je i Il | e A B i B X
b ol I S 17 S I A 1T T B 1 = M S | R
T/ AT (] 8 B A AR A 35 R T X B . e e, b
Il Fi Ay B2 2h X 39 )@ 38 8 B2 2 3 2 4 i X2 A2 R i
16 3l F G0 0 E AL SO 4, ELTE BN A R Ak RS 2 4k
bt % B EE FH (Goldberg, 1985) . AMATE #1738 S0 i
T e i X T R BE AT DR s L DA T A ORI X
OD/QDTRE N AR O T = R I3 D R UG
M XA AR 2 A TAEICAZAT 55 3 72 b S 3 900 (Ow-
2005) , HAUE W] 5z gh# A O o AT &
B, 3 o S B PR AG 9 MVPA B 5 45 1 ] 5 5 4F AT
M i A5 i TR FRUAE AE G B (Northey et al., 2020) o 4%
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The Mechanism of Attentional Capture in the Impact of Physical Exercise on
Response Inhibition in the Elderly: A Voxel-based Morphometry Study

ZHU Hao, WU Xueping’
School of Psychology, Shanghai University of Sport, Shanghai 200438, China

Abstract: Objective: To explore the mechanism of attentional capture in the impact of physical exercise on response inhibition in the
elderly. Methods: The physical activity rating scale-3 and three-axis accelerometer ActiGraph GT3X+ were used to measure the
physical activity levels of older adults by cross-sectional design, and then the older adults were divided into exercise group and
control group according to the results. Participants in the two groups were finished three behavioral experiments, and the gray matter
volume was detected by the structural magnetic resonance imaging. Results: 1) The stop signal reaction time (SSRT) of the exercise
group was significantly shorter than that of the control group, and the SSRT was significantly correlated with the gray matter volume
in the left supplementary motor area. 2) The attentional capture reaction time of the exercise group was significantly shorter than that
of the control group, and both of the reaction time and accuracy were significantly correlated with the gray matter volume in the
right inferior frontal gyrus. 3) The reaction time and accuracy of the exercise group were significantly better than that of the control
group in the complex task, and the reaction time was significantly correlated with the gray matter volume in the left supplementary
motor area, right inferior frontal gyrus, right superior frontal gyrus, the right middle frontal gyrus and the right rectus, the accuracy
was significantly correlated with the gray matter volume in the right inferior frontal gyrus. Conclusions: 1) The physical exercise
regulates the allocation of attentional resources and accelerates the capture of conflict signals are the possible mechanisms for the
positive effect of physical exercise on the response inhibition in the elderly. 2) Physical exercise can increase the gray matter volume
in the left precentral gyrus, left supplementary motor area, bilateral superior frontal gyrus, right middle frontal gyrus, right inferior
frontal gyrus, right rectus, and right anterior/middle cingulate gyrus in the elderly. 3) The impact of physical exercise on the process
of response inhibition in the elderly mainly involves the supplementary motor area, inferior frontal gyrus and middle frontal gyrus.
The gray matter volume in the supplementary motor area is related to response inhibition, the gray matter volume in the inferior
frontal gyrus is related to attentional capture, and the gray matter volume in the middle frontal gyrus is related to attentional resource
allocation and working memory load of the task.
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