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AEF, FWHE, B
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REAHE"

(1. WA KEF¥K, ZK400715; 2. HEMEFR KF ¥R, HE FH 848099;
3N AERY A KEFR, W L 625014)

H E BN RKRTSAESNESAAZH T RERFELG LT AR, TESH AT alpha KR x4
(frontal alpha asymmetry, FAAY®EFAER, FRATH, KA A EZANZLLERFLBENR, 7k ¥ 576 £
R EF NS AR EEHA, I EEHREH AT RBA, »HELL. T4 A8 AEHAHZRE
BATH % Stroop 4. HESEEfos R LT FHMNE, FRFIFELLEKF, ER: DTREAREH A
I 4 AT R G5 B 4L & B B 7R & & (selfrating anxiety scale, SAS)#F 4 F= /2t £ J& % 5% & & (generalized anxiety
disorder, GAD-7)#F4¥ 2 &K Txt@, H Q8 AMRK T 48, DA FTama, T8 AEHA RiEFhufi
oy 45 BT B35 B 4069 47 /B £ #5 4 (standard deviation of normal-to-normal intervals, SDNN). 3§ 75 #& £ {& (root mean
square of successive differences, RMSSD)#w & 47 Y2 — 4L 3 4% (high frequency component in normalized units, HFnu)3j
B EF 5, &2 —1L 4% (low frequency component in normalized units, LFnu) % % # 1&k; Fl 8, A A5 3h A Fobi
AR BB 4% Stroop AL A R BT R FE T RA, EAELS, A8 AWMKRKT 4R, meBAHK
PR T, KL AT &2 A M AT et alpha 3k (F3-alpha) 3 2 3% % T &M 47 i »t alpha 7% (F4-alpha), Bp & & &5 & 237
Foett MLt ki8; T8 AJS, % -F A4 F3-alpha #= Fd-alpha # £ & 1 47 41 v+ 49 alpha s A T F 45, R
B3 T LA AT AR et 69 alpha Wk S R B F & T AT, delta Jk . theta J F» beta sk 2 3 2 FK T B4, DA%
BWOMERB T, MALESHAEFHETA S BB H T X alpha %5 SDNN, RMSSD. HFnu #= 4 £ Stroop iE
HMAEMZIFEMKX, HSASERF MMk, LRXKEARBHMA PR, LESTRAT RIS, &#: H4
8 Bl e A R AE S An b 2h 45 &0 BB 3 T IR s & BRI AT B 0d BORER, JHA Z0A T a7 et 4R AL o) 48
(2 E FAA K47, EZE RGO f A TAAE0%, HENLESALZHGAEFTEEAN B ERGRILE,

KABIA: HE 5 AR ks B A RIE S AT BT AR eH R AL

HE 5> ES: G804.8 SCRRFRIRAD: A

£ 5 R 1A Sl — b DL RE S M B2 DL R AR AE RS B
W, ELA e SR R e SOk Mk 1 R A, S S AR Y
H & ¥ B8 Al A= 16 7 Bk CStein et al., 2008; Tyrer et al., 2006)
O B A BUHL D B M 224 1 X, DG 2 AR M Bz 2 1
1% 28 U815 D Re A, 3R B A Ok B SRR A 3 AR ) R EA N
¥ % it (Kenwood et al., 20220, 1 £ B A= BEIE 85 3 1H ,
£ J8 5 15 H A7 TE T U alpha 3 R X FR % (frontal alpha
asymmetry, FAA) B RFAE, B 22 0015 45 i alpha 3% ) 28 46 X
B AR TE S A, X 5 48 R SRR T T [ 8% DDA 6
(Adolph et al., 2017; Lin et al., 2021), [Kt, 24 IE FAA 218
BB IA ST R IR R AT AV AE R A o A, HE IR A R
A B ERZDIREEEL, RIA 0 F A 74 Cheart rate varia-
bility, HRV) BEAI, S B 78 B 45 2y B vl 55 A 28 J8%pp 28 o5 1
e, JETTAN YR ARTE IR A 25 5 A M B 553 ( Cheng et al., 2022;

Goessl etal., 2017), A WL, fIEBEMR W R Pk s, A £
12 MATHEZ RGN, T NIRRT 475 T,
1B )T, JoH SR A s 3 T VR A R 25 Y BRI T
T B, A6 Tt 00 P I 4 B0 T AR B 3 (PN 5, 2024
TR %5, 2024; Smith et al., 2021) . {E R HLHZ 1, 44
12 By T 3 4 R U -3 Sk R G T BE I 4R G A RN 4R
Tl BE 1, 4T L B AR 1 T e i A R 2 1
TR M 22 5 5% A T (brain-derived neurotrophic factor, BDNF)
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FEI5, R A 2 AT A ME CRAVREIE 25, 2025; Wang et al., 2020),
IF 18 3 WA y—% K T R (y-aminobutyric acid, GABA) il 5—
¥4 {4 1z ( 5-hydroxytryptamine, 5-HT) & Gi I BE, AR A1 4%
1A 3k BE BTG, AR 28 0 TS A Y b 2 Tl B T B
(ff & 5%, 20245 Coxon et al., 2018; Malvestio et al., 2021)
B Ah, A iz Bl ] I R FAA 3 5% 22 0 fi 45 3 3 ik
hy 1 £ R 5T 1Y P22 T 3 1 4 HIE 4 ( Wilhelm et al., 2024) .
6B F 2T, 32 3 TR 0 AR Sk | B TR R GE A 4
5K 7 R 5 IR R 5 IR AR Gt B A A, AT A K fi £
JEAH G 1 ren A S0 B B K AAE AR (SRR %, 20215 Shanks et
al., 2025; van der Zwan et al., 2015), X S8k & R I N
A Ay B3 A 455 e R I — T P O 6% %) 9 5% LA
AT M, T4 o T R R T I

WELIAE A v B A 0 B DR T N2 —, D BOETE

A I S S R R R R AR B S A

H IR RRAS (BREK R 45, 2024), R4 20 42 90 AEAR
A 2R RE T B A B AL BEAT TR IR R OB R 4R
1994), {052 BT 75 12 SRR F5 A, MO HUR R e 5 1R %
BT . AR, METITE G2 A B O 57 RIS B 42 R 45
DRE Ty WIS B T 72 G, JUHAE IR Y A 28 A L IR
A i LI T Bl A R 2 R G Y T RE I R S — R Y
W CERAR, 2019; 5Kk #EB, 2021) . 41 1E 45 (2019 BIF 55 %
B, =R 2o BE T 190 68 8 35 B0 A ROIR S R A A 10 AR
e, I A 25 PERRAR L R AR 220 T 1 5 LA
FARE A V-4, A B T 2 g RS . REHE
Ty BB I FH T 005 45 FEE (AT 98 oM A PR, (R B BF o8 6
W, HA ISR B D B R T B (R ) KRR = ARIIE
D TAE 57 5 JEORE AN B P 22 R L AR Uy TR I i
TR By 2005 (ABIE 2 48, 20215 208 28, 2021; TR I 14 45,
20210, BRI, RAE D) 546 468 sh 46 T WALH L 7T fig
AN, RIA 402 Bl 0 R A B bl e 5 M R, AT T
HOHABEY S A FmaTigeiti, (A8 arie= ok =%
A REVHAEHE A S A B A AT A
B I RONE B 5, BE T 55 4 RS B 7E AR R R R R Y 25
A Rt — 2P B IE

BT, AW S AR R A His 3 DL R BE D 45 6
H Az szJF?ﬁ2@*%%5(1%}%5;6?%%%@7%%%
e 2R S S L L & = S T R NS
(electroencephalogram, EEG) W il Rij 45 i fixi [X. TEF SR T
Bl), F 5 G alpha H Bt 2 56 Ty LA XEBRPE AR 4k 7120 R 4
HRV 48 45 LA VP4l B £ o 2 D68 TR S, IR 4 & 15 4
StroopE%EftYf%ﬁéﬁﬁﬁF WA, 38 5 A G 43 BT R
GERMTE 20 . 3028 RN 5 AT Ay 2% B 22 T Y P ] A0
SR P, B BRI 5 A Ris s S A iz g
bR IR 2 BRI AR .
64

1 HRINKE5HZE
L1 ARt %

55 62 Bl IBIE B, TR S 5 EH WA A
HEBRARAETRLL, e 285 57 BIRTE bR i) S8 35 9 AR 581 3k
WL (R 1D TR 32303 Hii o 8 pR T v e K 2 it
JREBEHATIASE . 25 tRE AIRR B AR AR OR M B 1512
Wi 5 811 F M AR ) (Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition, DSM-5) $E47 i % 187 1 R 5 1%
LIS o ANARRHE: DAFIGTLH 18~50 5 2174 DSM-5
b B R IR RS 12 W bR v s 3) #R I A 1T 4 3R (self-rating
anxiety scale, SASFR fE 43 =50 43, |2 M MR B B A i F
(generalized anxiety disorder, GAD-7) V¥4 =5 43; 4)3T 6 1~
AN RS b 45 K DL L8R A A 3 BB LA B AH 6 1)
B ES R SHM B IEM T IER, TEE6S; 6) R
SINABFRIF & Z A FE T . HEERRTE: DS DSM-5
Al T 2N PR A2 Wb v CANAAAE | P B A  E I AE
KA o3 BLRE 45D 3 2)AFAE ™ H 1 A ) s XU CHh 250 42 5
PRGBS T4 8 DA )5 30 SR ™ FE AR AR B 0 A5 R 1
Z 38 B W AS SR E 5 40 4 Ui S99 s 2L 2 M )2 N iR
FHSHoE 8 . Hamas sLhims om 254

F1 ZEERFHE

Table 1 Basic Characteristics of the Participants

5g HEBFHW MALAFTR R »
(n=20) EHA=19)  (n=18)

FIA 10 8 10 —
F/A 10 11 8 -
F iy B 24.85+3.13 2532+294 24.83+2.77 0.851
BMI/(kg'm™)  2279+298 2325+329 22.79+231 0(.853
VO 42054521 39.124632  39.48+596 0.240
(mL-kg "min ")

S B R K 4RI R HERE: 1) FRS RS 2

XU AE 2 HEAT A VRN, B ORI R L @A 2 S

38 Bl T 1, IF-HERR B AU AN A 2) Wk 52 181, i 2o g S Bt U
W 32 3 4IRS SR RO 5 3) il B A A I vk
PR, #2103  BURE IR 3 A A AR B R E )
CORBETH B, W &R S5, IR A 2R R B AR AL
FEZARUETRYT o ASHIESE T 58 KR ) 3 CHTAf 25 0 XU |
RO B 22 445 it ) © 3K 8 PR i 5 4 30 B o0 A8 325 DA e it
W CHEVE S 5+ 2024-KY-039-02), FT A5 3 P 406 (i 2R
HE )
12 AR &
121 =R

AR 3CAL: A RGZ sh AL WEDh 25 64 Rz Bl

41, A RRAT) X33OI d i) ] 0 B4k . T W4 5. T8
JAJE O XU &R 5L 86 % it K42 & 41 45 EEG. HRV FlH 44
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Stroop S5 bR; T A Z X E BENLSY 3 4. A RIS a4 L b
D aA RS A A, 2 o7 LR,
RN DG BORE | AR R R PP AG | R R A I
EEG Fl HRV 45 R 42 % 5 B 5 38 A 4 8 J] 9 T i 5 56,
IE53 0 T T4 JE A 8 J i R A AN R I 3K — B 4R A
B 57 ) B8 B AN AU 53 BT, AR R AE AR ST
&1 #Y G*power ZE T Kz 58 J1 (1-p)ik 2 0.97, £ W 5L 5
W EA oo PR ] S

122 FHF%E

BB AT R 8 AL 4 K/JH | 30 min/AK (¥ B A0
Hliz 3l A T AL S 2 min 45 8 (4 km/h) | 25 min 2) 2
Hi(8 km/h) | 3 min(4 km/h) Pk & 1 ; 32 By 5 BE hy o A5 0 B
Xt 1 46%~ 63%V Onpeo T HLIt i, {8 FH 00 2075 WA 8 51
BE, B AR D T X 8N 65%~ 75%HR 0 (HR,,,=206.9-0.67 X
A4 ) (Wang et al., 2016) .

WET 45 6 7 402 s AL A R R S5 R B R 4B B Y
Fenh L, JEAT A0 8 JE L 4 YR/ L 30 min/R Y =I5 =Xk A
W%k, &8 4 K, AR 30 min. EARR R W T . ¢, 635
S BT 52 B — YK 30 min Ay = [ 2 A 2k 2 5 BE R KR
2 30 min, 18] 32 34 4 HHARE, L b FEAK 43 0T 58 BT LR
)il fea, BT 56 iz 3 4 R 19 30 min H 4 5R
FEHUEHLT T, TSR = S8, HAED) 54 His 3h
B4y F IRl — R B Y5 74 22 3547 (Polaski et al., 2021) , HED)
G5O A SEAE B 45 G — BRI BB 9T N B Bl B4 R R
MR Th #2548 T 45, IR 4 B4R 3 F kAT e 5%, T
BRSNS TAEME B, R A 1
PR AR . S50 S BEJS A9 IE T BHA SN . H R AR T
T, AR SUPATE R AL

Sy 2 AR T TR A2 I 9IRS fer A, 32 3 0 3R
BIGHEAT S 0. SRER, AREhH SIS S
i 43z 3 21 A B2 LS B S 3800 B A 0 3R KT
Y58 FE (%HR,,, )3 JC B 3 4 18] 22 5 (P>0.05), H. 344k +5
E T 1Y v A5 5 8 X [B) 5 BE DD 255 iz sh A AEME S 45 )
100 100 258 B 5 B 4R b 1 W IR T I LA P P B Y
XN E (P<<0.01), H.Ab T B sl AR5 B2 Y [, W 1 AT
A A AV A= 8 7 7 B0 RS T Bl & 1 (3R 2D

Ry P T TS B A v 5 T AR, T T AW

HE L %5 > 4 1 2 5 05 S0 5E 0 ol B AR v AL 2 HAT Al R

HEAT B BT VPG, A S BT KT DU RIS R
SFRHEENEARIE . BRIURT 0~2 43438k, Wil 43 20 43, =
16 73 H5E 3 M (32 3) o BT BUAT i I 2535 B 4%
PG — UK, SR 2] & XU 5 R W) 58, 18 25 (e i, B 44
HL FARSE o WU 2 2 i E K F, TR T R B T
JA IG5 TR, IR Sk Bz, HOCSR AN AT, B R
Wl 5 M DR AR TR S s AR 1) N, ) I b A A A Ao e A

TRES F ORI B AL B BRI, LU AR R £, %
PR AR R E, AR, HEWRFE 2D 15 min, RHEf
£ % /> 30 min(X) K 4%, 20165 Lee et al., 2006; Yeh et al.,
2006) o BRG] JE 180 0, R ION T E AR T 2,
SR A E R AR S 3~ 5 min,

®2 THHEEHRELEER
Table 2 Monitoring Results of Exercise Intensity during

Intervention

HRE A (n=20) A LEASHLEFHE(n=19)

i B HHEH  BFEAN A
P #3 F/bpm 131.05+5.97 134.34+5.83 81.26+4.75%
WS Zbpm  142.45+1.70 142.05+1.54 87.40+5.12%
& £ 58 /bpm 118~144 120~144 62~106
¥R 68.9+3.2 707431 42342.5%
(%HRmax)/%

FEMESBELAREBFHAN, BT IEH L RS LT A, &&
P<0.01,

123 MEHAFRE
1.23.1 EEG &

Sy T AL L T30 4 5 K T390 8 JH UG 3 A~ H ) s 7E
BRI S R A R RS I B o Oy e R U R
S hl I T8 81k alpha 5 AL 5F A & M2 4R 5 10155 5
i, T BURE A RS TR BREBIRSE — T IER
SLHTFAAHTAY F A 8 R T HUR B GE — T — e
13z 3l T IR AR 45 R 20 24 h 5 (8 F— ok % HEiz st
PR E H OB AR R Bk 4R, DUAG DR AR BIDIR S E 58 R
BEFRKT . IS S 2R AR B AT LIS AT

% FJE4k OpenBCI Ultracortex Mark IV JT Ui fi, 18] 3k 2%
116 i 1& Cyton Daisy A 4 1% 124 ( OpenBCI Foundation, 32
ED #E A7 il L A5 5 R 4E, Bl A 5 T MNE-Python 9 5 il FF i
Bt R AE AT (Glazebrook et al., 2023) . LS 5 REER Ry
125 Hz, I3 it Python AR S B 10 56 Ak ] 8 LA 02 550008 7]
Bk, SHEMNTATIE, B Al TAEE, RE
AR T AR B BB T S kQ, HR A itk ie &
T AR AR AL AR 5 SR A A80%, [) IR sy o 00 3o P ) 6 3 2 o
T I 8 A S Wi AR F- 21465 19 delta 3 (0.5~4 Hz) | theta
W (4~ 8 Hz) Fl beta Il (13~ 30 Hz), I T &5 5 1 4= I Hi 451
it CF3) 1 A7 0 11 45 i (F4) LA S5 79 alpha i (8~ 13 Hz),
Rl F3-alpha Ji #ll F4-alpha J% .

1232 HRV il &

Sy TR T4 S R T8 JA S 3 A i ] AR
B ZUHE I HRV B2 B0 78 1F 20 52 30 IF R i R 2, %
FLA 43 G T 32 1 1Y A AL A Bl Th R A s T IR
J5 W EE S BEG MK [F] 26 647, M Ky 5 min, ZEoR
ZIXF LA TR T L, B EIEh s Kam A,
FEL PR B8 AR 5 22 0 O JC oA -2 T4
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R3 HEELERITMAR
Table 3 Standardized Chan-Chuang Posture Assessment Form

A AARE R

WA

S35 M

SKTEAR . FTHMOK . FAEA 00 kMBI, BWREH; FRBARXZ LN

RodiE 15 KEARHE b E, 1208 A KK KA ;
/7]\

2
AR AY BALET 7 AW, AP FFe, 47 0
£

AN

N}

JB I, A 2 IRIIK T AT, 0
5 Fek @ W

AMFEE

Y ¥y

Ne}

STARE, A B R T E 0

Y ¥y

N

AR A, B R BT AT 0

Y ¥y

N

Wt g, RERR, X5 AR 0
K o

T ST
¥ $ ¥

AN

BARK, X PR A £

S N

$ Y5
v Y

RAPRFRA HERRSH . FEK

S N

Yy Yy

R RE BRI, Fub—

N

shaEnt ¥ B RA R 3EZ =15 min, R 0

% =30 min

anaNa

[\

L RAMAATAE, T G LR 2 E, THA K RIK, FiAm L E

c BB, KRR ARG A 25 IR ROR HHah R4k

s HEAR A BALET 5 AR M, AR IRAY R 4B e, AR E

cBRTH. EA. A, AR EET

AL B R, FAEPMER R, RRIRIEIK;

CEREREH AR . FR— B EIRRALE R

CRETRAKB TR, B A KT &, WERE, FERDNE, K LRBES
AR AL E AW FEEAREL;

c KRB SR T, 2R 8 &, A B KA

AR, FAATRE, A AERE ARG AW, X TN T EXBERE
JEIREMRAT RIEHE; BIEIK, B A BATM SRS I

: SRS BN, 425 A R MR

JEIAHN, WA L BB, R AR BT, ECEA TR
RESART ST ERIHER; WHESIRXIE; WELERG;

s AR R o X AE B K A, A W B kA SR B R AR A

MR B AR, R R R SU-FAE, 5 R BT, e Bk 3 ok

PR AEAR . FEL, REA, RAEAAMX PR

PR H R RRBIRKI A X PR R R A

SRR B K. R RK, AEIRK A L FHEXPEALE . AW
HBRARERB LGRS ; AR mERERE,;

AR, SR REY, RE Mt Il AR R SRR A 2 Bh A

CEBAE AR R RS ; AR B AR
s GRS AP RS BRI, S BRI,

RBEIA R, 2R BRI ER R AR FCARZE, MBH 5

MAN, BE, ZENEPTHREZ, A5 G OH—RIKRE
POk Rk 15 min, X B it K430 min;

: B REF1S min, 2t A2 P HALARR B LB M S RP AR, RE S KRF AR
s ORAE H L =15 min AR K AR, SR T ARE B Rt =30 mintd $4E 5

SR EY LM, R R I

HRV %4l 5% I B 7 HRV U5 Il & 4% (HeaLink-R211B,
THEDWCRE . BRI 8l 0.5~ 40 Hz, RAESH Jy 400 Hz,
V5—5, M2 R Ag/AgClL I — IR PE BECG Bl o Iil&
HEbR FEALHE: DI BAE AR, 71 2% 45 40 (standard deviation
of normal-to-normal intervals, SDNN) | 77 R 22 {f (root mean
square of successive differences, RMSSD); 2) 4 18l #5 #15 , {545
5 — 4k B {3 (low frequency component in normalized units,
LFnuw) ., =453 — 1k 8.4 Chigh frequency component in norma-
lized units, HFnw) | fik35 51 %% (low frequency power, LF) 5 &5
Bt 2y 2R (high frequency power, HF) . LFnu=LF/(LF+ HF),
HFnu= HF/(LF+HF) ,
1.2.3.3 544 Stroop {£55

i 25 Stroop 1% 55 2k H .0 B % 4 72 K 14 PsychoPy-
2022.1.2 BT BB, F T PRl 5243 0 S P A 4 I Y
TR R 1] o AR BT A AT B Al (R VI 45, 2017D, 1145
TR A 4 20 A 57 P A 4 3R Cln < AR R < I AR

B ORHRT “ARLC wp g AR 20 A M IRC Can B b
25 I -l = 5 TR - K 72 P D B 25 h i Y R W
66

S0 EAREIGZ LB, WD A S BN
ToiE SOOCHE . BRI e 40 MKk, Bk e
TN B, 2R 23X 2 W ) A SO 2R, AR 3R]
T I P T TRV A AT AR S SN AL AR T, R
e, masg ), mesE o7, AR K 2 B )
M 2 000 ms, %32 R 7E 2 000 ms P AAE B, W H shit
AT —ilik o BB TIT AT, A 321l M58 0 — 4 %%
2L 55 IR R B 92 00 BE0R , 2 ) B B AR A 3235 21 70% LA
RO A ER S . SRR T AGE RIE R S R Y B
W BN B 55 E 8 2R, T S ST 2B i . 1 45 Stroop 1E:
% 1SR A I 8] 5 EEG A1 HRV AH IR, AT 45 LUK €8 5 %6 h e
B IALE 7R, RESBDPERZIXFE T EIE
rhy, RS ) [ B I 2 e, HLR Y SR AR A A 1R .
1234 fEIEREIN &

o AT Al 32 13 0 e R AR R R A, SR 2
Tz A8 A bR AL B 3T & 3R SAS Il GAD-7 #4701 & .
SN FEEL . T 4 85 R T 150 8 J8UG 3 A~ i ] d 2647 )
i, BRI R FM A LRI T S — T, EiRl
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T SE 1) 324 TR 2 U B R) o ML R, SR R AR A O 4
JE N S bR R AZ VR . 2R ST SE AR 2 S IR
A BT 5~ 10 min. SEUS, 045 i 323022 3 ik
ety SASHL 2014 H, R 1~4 43 4 sy, &4 H
o3 AR A LA 1.25 BOREBGHR 43 45 B AR il 43, AR 4 Y5 1]
0~ 100 43, 43 BUHR 5 3R 7R £ IE K7 85 ; GAD-7 38 7 4>
ZH LR 0~3 47 4 P4y, ST 0~21 45, 43 EU
FORFERAEAR BT L TR BE Y i SANT SRA O
T2 X 5 A — B 2, e 2R 308 B thid s B IE, LUE
LT —HEA 1 53 BT Al 4

ki
t th

T

Led
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Figure 4. Changes in HRYV at before and after Intervention
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Figure 5. Differences in Delta, Theta, Alpha, and Beta Band Power before and after Intervention
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Abstract: Objective: To investigate the efficacy of an 8-week aerobic exercise combined with Chan-Chuang intervention in patients
with anxiety disorders, with a focus on its regulatory effect on frontal alpha asymmetry (FAA), and to explore the underlying
mechanisms from the perspectives of behavioral, cerebral, and autonomic nervous system. Methods: Fifty-seven patients with anxiety
disorders were randomly assigned to either an aerobic exercise group, a combined aerobic and Chan-Chuang exercise group, or a
control group. All participants underwent an emotional Stroop task, resting-state electroencephalogram, and heart rate variability
measurements at baseline, 4 weeks, and 8 weeks after the intervention. Results: After intervention, both of the aerobic exercise group
and the combined group showed significantly lower scores on the SAS and GAD-7 compared to the control group, with greater
improvements at 8 weeks than at 4 weeks. Compared to the control group, the aerobic exercise and combined groups showed
significantly higher SDNN, RMSSD, and HFnu, as well as significantly lower LFnu after 8 weeks of intervention. The emotional
Stroop task reaction time was significantly shorter and the accuracy was significantly higher in the intervention groups at 8 weeks, with
greater improvements than at 4 weeks. Electroencephalogram data revealed that all groups showed significantly higher alpha power in
the left prefrontal region than in the right (F3-alpha>F4-alpha) at baseline, indicating dysfunctional prefrontal emotional lateralization
in anxiety disorder patients. After 8 weeks of intervention, intervention groups exhibited a more balanced alpha power between F3 and
F4 compared to the control group. Additionally, the intervention groups showed significantly higher prefrontal alpha power and
significantly lower delta, theta, and beta power compared to the control group. Correlation analysis showed that, after 8 weeks of
intervention, prefrontal alpha power was positively correlated with SDNN, RMSSD, HFnu, and emotional Stroop accuracy, and
negatively correlated with SAS scores in the combined group. These correlations were weak in the aerobic exercise group and no
significant difference was observed in the control group. Conclusion: Both of 8-week aerobic exercise and aerobic combined with Chan-
Chuang interventions can alleviate anxiety symptoms in patients with anxiety disorders, effectively regulate prefrontal emotional
lateralization function (correcting FAA imbalance), attention bias, and autonomic nervous function. Moreover, the aerobic combined
with Chan-Chuang program demonstrates superior rehabilitation benefits.

Keywords: Chan-Chuang; martial art; anxiety, aerobic exercise; behavior; frontal alpha asymmetry
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