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The efficacy of aerobic exercise combined with sertraline in the treatment of
elderly patients with post-stroke depression, and its effect on cognitive function

and inflammatory cytokine
ZHU Laiyun, WANG Nuan, SUN Lingchen, ZHAO Chao(Department of Neurology, the Affiliated Xuzhou Municipal Hospital of
Xuzhou Medical University, Xuzhou 221000, China)

[Abstract] Objective To investigate the efficacy of aerobic exercise combined with sertraline in the treatment of post-
stroke depression (PSD) in elderly patients and its effects on cognitive function and inflammatory cytokines. Methods 70 elderly
PSD patients admitted to the Xuzhou Municipal Hospital affiliated with Xuzhou Medical University from June 2022 to December
2024 were selected as study objects. Patients were randomly divided into control group treated with sertraline and study group
treated with aerobic exercise combined with sertraline. The treatment duration was 8 weeks. The Hamilton Depression Rating Scale
(HAMD) scores, the clinical efficacy, cognitive function [Mini Mental State Examination (MMSE)], and the levels of
inflammatory cytokines (IL-1pB, IL-6, TNF-0) were compared before and after treatment. Results No significant differences in
baseline data were observed between the two groups before treatment. After 4 and 8 weeks of treatment, HAMD scores were
significantly decreased compared to baseline in both groups (all P<0.05). The study group showed significantly lower HAMD
scores than the control group at both 4 and 8 weeks (all P<0.05). The overall clinical effective rate was significantly higher in the
study group (94.29%) than in the control group (77.14%)(P<0.05). MMSE scores were significantly increased compared to
baseline in both groups at 4 and 8 weeks(all P<0.05), and the study group demonstrated significantly higher MMSE scores than the
control group at both time points (all P<0.05). Similarly, serum levels of IL-1pB, IL-6, and TNF-a were significantly reduced from

baseline in both groups at 4 and 8 weeks (all P<0.05). The reductions in these inflammatory cytokine levels were significantly
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greater in the study group compared to the control group (all P<0.05). The incidence of adverse reactions was 8.57% in the control

group and 5.71% in the study group, with no statistically significant difference (P>0.05). Conclusion The combination of aerobic

exercise and sertraline is a safe and reliable therapeutic strategy for elderly PSD patients, alleviating depressive symptoms,

improving cognitive function, and reducing systemic inflammation.

[Key words] aerobic exercise; sertraline; post-stroke depression; cognitive function; inflammatory cytokine

AR RGN A AV EOE ., 5 =08k
JREEM A2 N E W8 Ak, 26 i Ao R A
o, © R R A SRR Y 28 S T A )
B 1t P AR P (ischemic stroke, IS) 2 F% [ f UL Y 2%
oI RS, 25 BT A A Y 80% . AR S A
(post-stroke depression, PSD)J& IS # WL H ™ H 1) )5
WRE 2 —, RAR R 1% ~ 41%, PSD Yl K2
AL SN A RVR SO0 E A ) T YRR &
TE BRI LA S B AR B 0555, AN™ 82 520 F8 5 1)
RERRS . INFI T RE AR 16 BT i, i3 i | 2R,
H i, PSD WG GG 25 AR 2503097 o T4
ABIEIRFFEEAAAE SN E 1 R4, Rk 5- CUlE
TSR Cangglvg T . WA PaIT L A ARaE) 2R
PEHTIMAR G, & HARAE i R T B 5T AR 2
Wy, RS R U, (RS0, e TR E A
R AR, INIAT YT IRE YT | T AR 2
RERNE P BT IAE QR T 2 gk T PSD IR YY
AL, PRI TR G AR YR TT LR G TR E ]
PIARAS S A7 B PRACR, D8/ R

FEBEMER IS BEH Wy AR 25 YR 7 1
Jiti, T LA 2 b 2 W R, s I T
IAb, S 9 Meta 43171 R B, A7 iz 3l T LL i
FOEg A h B B ARAEAR . HAHLHI T RE S A R
1a SN b R AE R A e BT, O
TH Fiz kG & I ARTEZA4F PSD 85 Th i i H]
BRI, Ao e itk 5 A iz
A ARG YT £ 4 PSD 85 I PRI T 350 B 6T
TA KT BE AN 98 1 40 Bt R i 52 ), Ry 2 4F PSD iR
H WG RGBT DRSS 2%

1 BARERE

11—

PEHL 2022 4F 6 H & 2024 4 12 AHRMERK
2% )& A M T 57 = BE IR 1Y 70 i 3 4 PSD AR
Ho RHBENIE TR R B 53wt BRZH (45 Ak
YT ARG 24 O iz B I G & ARG YY), 45
3541, 57 R 8 Al . X HRALARHS 60 ~ 85 %, F-1
A (70.4627.41) %, i 15 i, 5514 20 £, BMI
17.00 ~ 35.00(23.60+4.31) kg/m’, Z< Fh i 2 12 ~ 20

(16.11+3.03) Ji]; il 1 0% 61 ~ 85 %7, - I 4E 1%
(71.26+5.85)% , 2 ¢ 114, 5 ¥ 24 i, BMI
19.72 ~ 34.60(25.27+3.86 ) kg/m®, 2= H G F2 12 ~ 20
(15.9142.58) Ji] . AW RIS BERL K22 @ 1k
PN 37 B2 B A8 B2 DL S A vE (2 AL HE S xyyll
[2023]003), B i MR E s R B .
12 AANLHRAFAE
12,1 AbRHE

DA =60 % ; @QFF & IS HIZWibR ™) GFF
A PSD 2 WikrifE, H I /KT 1 Al & & (HAMD)
W =17 531 @A BAR IS B IR B2 AR QI
IRBERLTEHE
122 HeBRbruE

O MEIA T QF IO Mg . JHE
R4, A SRt . a8 R . &
PRI 9EE 45 QX & k2 Wit fil s D% ) B o
T SERMERB AL 2 s REH:A FIAR , F i s s
TR A ENA B3,
13 BHF*
1.3.1 EHIARIT

PIZH B 32 0. IR YT ik A v OBk
ARG AT @A . KU HIR; PSD 1Y
B QH WA HTANAR LW i) S B e AL . B
ARG T AR MTT 8 A (RS E i
H20080669, B &% 1F K K g il 254 BR 2> %)), H ik
10 mg/¥K, 1 ¥R/K ; FF Bl &) DC AR B %5 | (b SC5
251 HI20160685, FEEHAFRAF]), Mk 100 mg/
W, IR
1.3.1.1  XFRR4d

XoF B R FH £R I bR (R S E 28
¥ H20204012, FE B 25 A R 2 7 )97, Bk
50 mg/R, 1 /R, 4T A500H 245 7 o, 5 Rl
O 200 mg/K, 4R A AOR B R SR T
8 JH.
1.3.1.2 A5

I 2 e B L LRt IS A A8, B
Wi £ 235 )IE W3 s A iz shilll 4k, B
PRI EENTR AR AR B SEHEAT 10 min AYEA
5, AT AR TUBOCTT S iz 5l SR



RS SRS 2026 4EX A 25 H 44 X
J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026 3

Je DEAT 22 U T A B G S A 38 Bl (R A B 2 ol
B i), BRR 2D 10 min, £E068 3h 22 8] 24K 8
5 min; BiJ5, SEAT2ALT B H IS S 045 L T
Jcizs ) CAnye s . Wil 2446 ), B B4R ik 4 1A B (A2 3
YILEFE, HE4T 10 min AR HIVIZE (< S5
M AT MRS RZE ) . A H 2 8l i for
(A3 - o0 e =F R0 % (60% ~ 75%) o e Kl
F=220— A4 (O KA T VE 120 ~ 140 1K/
min) . Y 2B} ] S 60 min/Ak, 3 /R, LG YT
8 J& . MR A IRALAEFLIE, RSP S (FLHG 5
HAn . H kSl S AF 40300 ), DL F 8 2 B RO
PEo ZiE AdLG, A B AT AR iAE
FERIZ) . WEINIE SR B, PRk Sk o) H Ak, DUfE
BAE VT AR
1.4 WEISFRASF 2O AT

FZPEH T8 bk P IE R A 1 0 L I PR
B INHITHAE., MLIE R P4 /K S LSRN
AN B RN & A O
1.4.1  PAREEIR GRS L

K HAMD Ak P 2 535 7697 1 DL AR IY
J& 4. 8 A ARSE IR . HAMD 7% 17 i
2, BT 54 51, =17 53 RAWAR, S 808 B R AR
142 IGIRITRL

TSP AL R I RYT AL, AR IR HAMD Y
I A 2 R AR, HAMD PE4> <7 4 i o 3 =
T5% FFEERL, 50% ~ T4% H BAL, 25% ~ 49% HA
B, <25% MR . BABCR =R R 4+ BACE
+AHRCE,
143 IAHITEE

K HIR 208 TR 532 (Mini-Mental State
Examination Scale, MMES ) P-4 9 20 £ 27697 1 LA
KigIv)a 4 FL 8 FR N Thge . iz RAL 194>
B, 8530 4, <27 R AN T RE R A

1.4.4 LT 28 1 240 B PRl Rl vk

S E R A AT ABESE — K FLR(6:00-7:00)
RAE, BEAS AR, WU 2 I ER KA 3 ml, 2
> (5min,3000r/min) BT, SR H 2 D) e BER (Y (3£
FEA % 2> 5] A L7 TL-1P, IL-6, TNF-a /K, ¥
DU 73 Sy it EEk B 2 W B )l i = A= 9
HARABRAFLER) o
1.4.5 CEMAIGY TS R RN A A G
1.5 “%it¥Fix

K SPSS 22.0 itk b BRI . IR IE
BT POR A X+ s FoR, 4H1A] Hede Rk ST
FEAS ¢ K56, HNTRIT AT S5 R FH B ¢ K50
TR R LU (%) F7m, 4 1Al Fe 3R o2 A o
DL P<0.05 hZESAGIE L.

2 HR

2.1 EARTH
gl A 70 B, WH4H R R Rl R, 22
S TG E L (P>0.05), WLE 1,

®1 MEBFEREIBEEELENLR

WA Xif B KA i Pl
AEIE (%, Xts) 70.46+7.41 71264585 —0.502 0.618
0 (], %) 0.979 0322
Bk 20(57.14)  24(68.57)
Lk 15(42.86)  11(41.43)
BMI(kg/m?, ¥+s)  23.60+431 2527+3.86 —1.752 0.084
R (E, x+s)  16.11£3.03  15.91+2.58 0297 0.767

22 WUBEBIFTE. 4975 HAMD #F45 i

U2 H VA7 1T HAMD 143 e, 2R 1%
T2 L (P>0.05). FRALBRFEIRIT 4. 8K
HAMD -2 ¥ HIGT7 i B N B, 22 R 38A Seit
R (P<0.05); HMIAH L, X5 4iRYT 4. 8 Ay
HAMD P43 ¥MK T 5256 6 iR 40, 22 S 398 G it2F
B X(P<0.05), W& 2, K 1.

*2 PEEEEDEIEEE HAMD TSR (v, 43)

HAMDES>

25 51 (k3 i PlE
TRYTHI TRIT A JRYT8JH
payiseiil 35 23.06+4.31 18.20+3.80" 13.37+3.40" 13.578/16.351 <0.001/<0.001
X5 H 35 22.51+4.33 15.91+4.40" 10.43+4.72% 22.283/24.451 <0.001/<0.001
el 0.526 2.327 2.995
PlH 0.601 0.023 0.004

"P<0.05, "P<0.01, X541 5 % B4 HLA 7 P<0.05, #P<0.01 5 [RI4L IR Y7 1 LR

2.3 BN REA AR
TR IE ZH I R AT ROR A 94.29%, 155 T4 IR 4
1 77.14%, 225A Geit2# 5 L (P<0.05), WL3 3,

2.4 FMINsI LA
W 4H 5 VAYT BT MMSE 14> [hAs, 2 % 1480
iFE X (P>0.05), M HEFEIRIT 4.8 FGH)



R 5RSS 2026 4E X H 25 4443 X

4 J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026
50 = ® XL =3 MAEBEFEFRINBEEIERZEBELE [ 6] (%)
A B A g el LT A TR BAER
g0 15 . WAL 35 4(1143) 15(42.86) 8(22.86) 8(22.86) 27(77.14)
o * *E RE2H 35 10(28.57) 20(57.14) 3(8.57) 2(5.71) 33(94.29)
1s # ## KIH 9.158 4.200
& 4 s 4 oA Pl 0.027 0.040
= . . )
E 20 H 3 4.
2.5 AR iR KR i
10 = W4 BB EIRIT A 4 R 8 R B L% IL-1B. IL-
6. TNF-o 7K-F-X8ATT R BRI, 27 A 501
0= R X (P<0.05); Al AH e, g 4R 97 e 4 .
Gl TRyT4J RyT8J 8 JH BY MLY& IL-1B. IL-6, TNF-a 7K - H{IK F X} H&
E1 FEEFEZEDEIEEE HAMD 5 ELE 4, ZRE SR L (P<0.05), L35,
*P<0.05, "P<0.01, iﬁ%ﬁ?ﬂ%‘fﬁﬁtﬁlﬁg; P<0.05, "P<0.01, 5 [FH 2.6 FLLTR R BE K &R
T ek
XERRZHA 10, 1 5] g B, 1 5 Bl s 156
MMSE W Baa r AT IR, 22 A0 i 1 %0, | BIVERE, bR R BL R IS 3 7 b

= X (P<0.05); 41 18] A1 Lt , 3 56 41963 97 ) MMSE
Vo TXT R4, 22 R Gt 5 L (P<0.05),

HER, R 32, NS e S o Wag . 4
AN R H 8.57%. 5.71%, 225581t

T4 MWEAEEEFFINNEEE MMES IS ELE (35, 4))

MMESH¥5>
20 51 1% HA PlE
TRYTHI 1BITASE JRIT 8
puylita| 35 19.86+5.23 23.20+4.14" 25.37+3.15" -9.296/-10.688 <0.001/<0.001
155 H 35 20.40+5.74 25.74+4.00* 27.71£3.37%" —9.148/-10.153 <0.001/<0.001
i 0.414 -2.614 -3.001
Pl 0.680 0.011 0.004
*P<0.05, " P<0.01, IR IR 5 % AL LA ¥ P<0.05, ** P<0.01, S5RI4LIAI 7RG LK
5 MAEZBFFEPFIEBESE MBFRMMANEFKFLLE (35, ng/L)
. N IL-1B
Al b i Al — i Pl
pojiicEicl 35 9.87+2.28 8.54+2.13% 6.91+2.28% 6.964/12.597 <0.001/<0.001
e 2 35 9.83+2.09 7.53+2.02" 5.87+£1.91%" 6.004/9.691 <0.001/<0.001
HH 0.084 2.109 2.072
PfH 0.933 0.047 0.042
. ; IL-6
o o il it it " i
R H 35 7.59+1.21 6.40+1.59" 4.95+1.21" 4.645/13.233 <0.001/<0.001
R 35 7.22+1.33 5.61+1.42" 4.01£1.19" 5.473/24.588 <0.001/<0.001
Hi 1.222 2213 3.277
PlE 0.226 0.030 0.002
a5 s —— i Pl
biepag:i] TRIT4JE JRITSJH
X REZH 35 7.32+1.84 6.16£1.91% 5.35+2.10% 5.943/10.933 <0.001/<0.001
XY H 35 7.44+1.69 5.06x1.71" 4.12+1.76"" 10.044/15.762 <0.001/<0.001
t{E -0.285 2.555 2.650
PlE 0.777 0.013 0.010

"P<0.05, “P<0.01, ik I4 5 %) B 2H LA *P<0.05, #P<0.01, 5 [RIZ4H I8 7HT L -



SRS 2026 4E X H 25 H 444 % 45 X D)
J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026 5

60 = ® KR
A G
s

i

04 s # i

MMESPE43

(3]
S
1

W T
2 PBEEEPEIEE MMES TR

"P<0.05, ""P<0.01, ik K41 5 %] B4 HLES; “P<0.05, #P<0.01, 5Fl4]
JRYTHT LR

1HITSJH

SRR L (=0.215, P=0.643) .
3 g

PSD J&A R H H W RIEZ —, o rp iR
ABAE 1Y Az XU 2 1 ANHERY 9 4511, PSD £k
ATFEEFE AN, H, 29 71% (1) PSD KB T2
FiE 3AHWNMY, BFXF PSD i EAMA E, B
WA AU I 8 F I A IR YT, 850 it
S RUTE M H . L, A, R
HHARTT X T /> PSD & A, thoas FRg AR T T
WA EE, PSD AR R I D) BERE AT (PSCI)
B S B, A B, BT R A AT Y
g2k RIRETERFSRNY I, PSD & PSCI Ay M 57
fak N, 32.2% Y PSD & A1 PSCI. Williams
W IS AR IESE, 25 S 6 A H N B AR AE
RGN 2 VA OC . & AR e 8tk 5-5%
ol PG I 5], )3z B R YT PSD, I AL

209 o X HELL
A G4 NS

15 = NS s * 10 =
—~ # #
o ° ¢ 3
) A
E 104 A =
= R
= 2 7]

5 =

ARS8, (H i A D g VR FHRCR AT PR
YRTT G AR IRIT LR G AT el PSD
HRIT LR LT, A3 4808 B AT LA 2k
A R BN T BE), 38 T Lt B A ARE
AR, AHIFFE R A A2 sk G & i AkYR YT PSD,
PRICIZ T S 7 80RO DA ) R AR 46 1k 400 e R 7
(I REM

ZARA TR B TR SR L UG g
2 CE R R R, NS TR DR . A
Az BE R —Fh BRI B2 2 B 1 T T e R &
WG RAEA TP RE W REIRT, A R, A
Az AT LA RS T AR ERE 1, AR TR
PR . ARWFFREE SRR, SXT I tede, RAHA
Aoz kA & ARG T 5 1 f8 35 HAMD 3173 3
fIk, MMSE 1435 i, i PR A ROR 5, SR 46
B S AR B T AR AR, i A k0 2)
AE, I RIT L. SREEMF AR .
VanDerwerker %5 iff 57 W, A iz sk S HE
25 iR T LA Bk 3% PSD HR 3 AU ARRE IR, 21T
RE 14 50% LA b O — S ET B o Y R0,
SRR B YA Sz ol T LR S G PSCI AR IIA
HITEE KA .

JAE SN BN PSD, PSCI J B A= FHALHI (1)
WSSz — o BBESESS, BT Rfd i A8 PN 2 200 i
P I I S it A 5 I (%) % I, TL-1B. IL-6 1 TNF-a
SR A AN B R T RIS, ZEAR AR AL KR h 4
STyt BG4 S I A 5 22 b A1 ] g
20 60 (18950, 2RI G 4 i A RE R IE, DT 3 i
i 5 BB TR L i A B R RO A B A, i oS Ak A
5 o B0 2R RS Y 2 98RE SOV 2 TR PSD
PSCI BT TEHLHI 2 — . Tang S HF5E RN, 4 4&
iZ 33l i #01% SIRT1/BDNF/MTORC! {5 53 1%,

o X RZH o X R4
A 5w A KA
x 15 -
" ok NS %
. ~ . # ula
A ° = ° ##
o 210 o S
w = A i
$ A
o)
Z
5 -

WTET T

T8 pEyadili

TRIT4AE

AL WTH T

o>

T8 )

E 3 MEEFEEPEIEEEMBER M MEEFKELLER
A, B. C o3l 4B ERIT 4 J8 . 8 JAMILTE IL-1B. IL-6, TNF-a 7K,
"P<0.05, " P<0.01, IR HZH X BRZH LA "P<0.05, M P<0.01, S5 RI4LIEY AT L



LS g5

20264EX H25 H 444 X

6 J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026

il L-1B. IL-6 £ TNF-o FFIR, $2 5 2 fihn] ¥ 14
F B nm ELY o A0 B 1, DT A v AR AR
70 —Iahseut™ R, A iz 3T LI
Jin PSD #5754 A BV 5 [X. BDNF/probDNF HL{H, i
HERRZE e Az, MG ERRES TR o AR FE 25 SR
B, I GRYT RE T A A b A AR 5 I TL-1B. IL-6
HTNF-0 7K o AT A A AT 1 IS 9
FHYIEH S, HIXSeFe bR 4t T
WA A B, (HAE e RS, B 1E i
N I B AT BE R W2 Lo ARWRSE g
S EA Govt A2 W R AE I F7KF T B, AR 1T B
J Wk T A AE s s PR G th AR 22 g 1 2 s 1)
G B R SR A, X R R AR FIIA
HIYIREM EZEMLN 2 — o AR o8 vl ik — 2 A
T G PR A8 Ak I DR B R B =2 ] B e OG
Fo AR PR RN EERZE S TG
B, R FB s G & MRS IR R,
GV

g Lk, A Ais Bk G & M MG T AR
PSD A B T AR AR, $2 G RT3, A
HITIRE, W 58 M A - 3Rk KT, BT AR
ARIFFRAETE LT AR AR BB 5%, XE S e 7E
FSEXT G R B oy LR, VIS (A1 | e = T
IR A I R GRS B IZ I . FEA R/, AT hE
T R P R A . T TT R RAEAS . 2ty | Al
HEVE R R BT, #E— 2D B EA s sk & A AR
1RY7 4 PSD MG RI TR

(&% 3Hk]

[1] GBD 2019 STROKE COLLABORATORS. Global, regional,
and national burden of stroke and its risk factors, 1990-2019: a
systematic analysis for the Global Burden of Disease Study
2019[J]. Lancet Neurol, 2021, 20(10): 795-820.

(2] =77, I, Rk, 45, O 10 4E RO iRy T A T
BBt [9]. B BRAR B 2% R, 2022, 30(12): 881-889.

[3] GUO J L, WANG J J, SUN W, et al. The advances of post-
stroke depression: 2021 update[J]. J Neurol, 2022, 269(3):
1236-1249.

[4] CAI W, MUELLER C, LI 'Y J, et al. Post stroke depression and
risk of stroke recurrence and mortality: a systematic review and
meta-analysis[J]. Ageing Res Rev, 2019, 50: 102-109.

[5] ZHANG S M, WANG A R, ZHU W F, et al. Meta-analysis of
risk factors associated with suicidal ideation after stroke[J]. Ann
Gen Psychiatry, 2022, 21(1): 1.

(6] EMAN, XSRS, FIFH, 45 Ik (e B il A< s
B N BT L [7]. T EARBE 2, 2021, 24(17): 2214-
2217.

[7] RAGGI A, SERRETTI A, FERRI R. A comprehensive

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

overview of post-stroke depression treatment options[J]. Int Clin
Psychopharmacol, 2024, 39(3): 127-138.
PENNA L G, PINHEIRO J P, RAMALHO S H R, et al. Effects
of aerobic physical exercise on neuroplasticity after stroke: sys-
tematic review[J]. Arq Neuro-Psiquiatr, 2021, 79(9): 832-843.
LI X G, GENG D, WANG S Y, et al. Aerobic exercises and
cognitive function in post-stroke patients: a systematic review
with meta-analysis[J]. Medicine, 2022, 101(41): e31121.
YANG Z X, QIN S K, LI J X, et al. The effect of exercise inter-
ventions on reducing the risk of depressive and cognitive disor-
ders in post-stroke: a systematic review and meta-analysis[J].
Front Neurol, 2025, 16: 1564347.
TANG J Z, LU L N, YUAN J B, et al. Exercise-induced activa-
tion of SIRTI/BDNF/mTORCI signaling pathway: a novel
mechanism to reduce neuroinflammation and improve post-
stroke depression[J]. Actas Esp Psiquiatr, 2025, 53(2): 366-
378.
LUO L, LI C Q, DU X X, et al. Effect of aerobic exercise on
BDNF/proBDNF expression in the ischemic hippocampus and
depression recovery of rats after stroke[J]. Behav Brain Res,
2019, 362: 323-331.
il /N, AR, 20 R, S AR b P R 4 A B IR AR
(2023 J)[I]. HE2RHEA, 2025, 28(5): 521-533.
BRHaHs, JYEE, IR, A5 T SCRRAURHIAR PP Al o R AR08
Lt AESHE ] P E SR MO 2R, 2021, 47(12): 710-
715.
SONG D, YU D S F. Effects of a moderate-intensity aerobic ex-
ercise programme on the cognitive function and quality of life
of community-dwelling elderly people with mild cognitive im-
pairment: a randomised controlled trial[J]. Int J Nurs Stud,
2019, 93: 97-105.
JORGENSEN T S H, WIUM-ANDERSEN I K, WIUM-AN-
DERSEN M K, et al. Incidence of depression after stroke, and
associated risk factors and mortality outcomes, in a large cohort
of Danish patients[J]. JAMA Psychiatry, 2016, 73(10): 1032-
1040.
LIU L, XU M, MARSHALL I J, et al. Prevalence and natural
history of depression after stroke: a systematic review and meta-
analysis of observational studies[J]. PLoS Med, 2023, 20(3):
€1004200.
LIY, TANG A J, GE L L, et al. The relationship between so-
cial and psychological factors with cognitive impairment after
stroke: a prospective study[J]. Front Psychiatry, 2024, 15:
1403027.
WILLIAMS O A, DEMEYERE N. Association of depression
and anxiety with cognitive impairment 6 months after stroke[J].
Neurology, 2021, 96(15): €1966-¢1974.
VANDERWERKER C J, ROSS R E, STIMPSON K H, et al.
Combining therapeutic approaches: rTMS and aerobic exercise
in post-stroke depression: a case series[J]. Top Stroke Rehabil,
2018, 25(1): 61-67.
Huang YL, Ou HN, Zhao W1, et al. The effects of moderate-in-
tensity aerobic exercise on cognitive function in individuals
with stroke-induced mild cognitive impairment: a randomized
controlled pilot study[J]. J Rehabil Med, 2024, 56: jrm33001.
[Fs AT 2025-08-09 [fEEIBHA] 2026-01-10
[AHE] B


https://doi.org/10.1016/S1474-4422(21)00252-0
https://doi.org/10.1007/s00415-021-10597-4
https://doi.org/10.1016/j.arr.2019.01.013
https://doi.org/10.1186/s12991-021-00378-8
https://doi.org/10.1186/s12991-021-00378-8
https://doi.org/10.1097/YIC.0000000000000532
https://doi.org/10.1097/YIC.0000000000000532
https://doi.org/10.1590/0004-282x-anp-2020-0551
https://doi.org/10.1590/0004-282x-anp-2020-0551
https://doi.org/10.1590/0004-282x-anp-2020-0551
https://doi.org/10.1097/MD.0000000000031121
https://doi.org/10.3389/fneur.2025.1564347
https://doi.org/10.62641/aep.v53i2.1838
https://doi.org/10.1016/j.bbr.2018.11.037
https://doi.org/10.3969/j.issn.1002-0152.2021.12.002
https://doi.org/10.1016/j.ijnurstu.2019.02.019
https://doi.org/10.1001/jamapsychiatry.2016.1932
https://doi.org/10.1371/journal.pmed.1004200
https://doi.org/10.3389/fpsyt.2024.1403027
https://doi.org/10.1212/wnl.0000000000011748
https://doi.org/10.1080/10749357.2017.1374685

	1 资料与方法
	1.1 一般资料
	1.2 纳入与排除标准
	1.2.1 纳入标准
	1.2.2 排除标准

	1.3 治疗方法
	1.3.1 常规治疗
	1.3.1.1 对照组
	1.3.1.2 试验组


	1.4 观察指标及疗效评价标准
	1.4.1 抑郁症状改善情况
	1.4.2 临床疗效
	1.4.3 认知功能
	1.4.4 血清炎性细胞因子检测方法
	1.4.5 记录两组治疗期间不良反应发生情况。

	1.5 统计学方法

	2 结果
	2.1 基本资料
	2.2 两组患者治疗前、治疗后HAMD评分比较
	2.3 两组临床总有效率比较
	2.4 两组认知功能比较
	2.5 两组炎性细胞因子水平比较
	2.6 两组不良反应发生率比较

	3 讨论
	参考文献

