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Abstract

Objective: This study aimed to investigate the effects of Auricular Acupressure Beads (AA) on test
anxiety among medical students, with a specific focus on its impact on sleep quality, state anxiety,
and attentional bias. Methods: A randomized controlled trial was conducted with 62 medical stu-
dents, who were allocated to either an experimental (AA) group or a control group. Sleep quality
and state anxiety were assessed using the Pittsburgh Sleep Quality Index (PSQI) and the State-Trait
Anxiety Inventory (STAI), respectively. Attentional bias was quantified by applying the Drift Diffu-
sion Model (DDM) to data from a dot-probe task, with a focus on the starting point parameter (z).
The intervention period was two weeks. Results: Data from 52 participants who completed the study
revealed significant improvements in sleep and attentional modulation. The AA group showed a
significant reduction in PSQI scores, indicating enhanced sleep quality (p < 0.001). Furthermore, the
DDM starting point (z) was significantly modulated in the AA group (p = 0.028), suggesting a shift in
attentional allocation patterns. While STAI scores decreased in both groups as the examination ap-
proached, the between-group difference was not statistically significant (p > 0.05). Conclusion: Au-
ricular Acupressure Beads can effectively improve sleep quality and modulate attentional bias in
medical students under exam-related stress, offering a non-invasive and easily administered inter-
vention.
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1. 518

WETERY], 296 15%E 22%F1 5 L RER R I H i B2 1025 A R R (Putwain & Daly, 2014; Thomas,
Cassady, & Finch, 2018). fE4ATHE KR RF, WAL O o e 22 AR R R R 1O F B, X
45 K E M BN AR A I A S I SR B AT I o TE RN B R S HE s SR I R I, A AR B B3 1
PR N ZE ST, Fo R AR R (Testing Anxiety, TA)E il A7 76 HLEAT I R 2SI 97 1 17 26 R 56 4652 %
i+

R MAEE I AT, P EITARS R R Y &0 B, FIRURHIER I A 558 2 A4
AN 22 5 5k % 45 (Zeidner & Matthews, 2005). AR 82 — PG SRR S M AR, R BN AE THI I =%
REGPNEERET, o FA RO BT, e, OEREL. Bk KA A S . R
2 NAEH AR 2 8D 2 B2 BRI 28, Rl R /e & Al 5, A2 —F
BEME V) S S I T2 SRR R R O BRAS o BN S S BOMATENRR A R BURAT Y40, IE vl BE 5]
R— B FVEANR BRI (Zeidner, 2011; von der Embse & Putwain, 2015).

BEAEA TR0, 25 pE 2 R 2 AR T P — > B RO BB AG i) /B, S b s D) 18 7SI o P P g
EAMUESBURST NI BELZH, EATREEI K — RIESR N, BFEERARET . RIERTEHRL KL
Sz AR S5 (Gibson, 2014; Duty et al., 2016; Woldeab & Brothen, 2019). {BSVER KIS, 1445 15 HI A1
TE I SEHE, AMYRE R E ST R AR RS, IER IR LRI, b4 v T IR 45 R o
(Maurizetal., 2021). Pk, X TEEFLNAATE, KA RUAIT T T i DA EAE AR AT, X T
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PR AR A RS2 B A 2o B MR L. RS OE WM WA T T B 7T, (HX5
REFEA B M HTF07 R0 RS AST18C8E BR (Martin & Naziruddin, 2020; Huntley et al., 2016; Zhang,
Li, & Wang, 2022).

HOUREGAERN—FPE XTI %, IEIERETS2 )% 5000 . FLIE I BOE 50 e Uy SE I A FR 22 A
HABRAERE . B ANS S — Ul R 745 3 LR G A 8 L ST K BRI 5 e JR T I 2, 45
SR FRLR 4 R SO IR R S, AR T B O 2 26.7%, FRESEREN 43.5%, HARAER
AR %R 25% (Lee & Park, 2023). 53 —WURF FLUESE, XFEAR. MEH. Wil R FAE RSS2 UL
Wk 4 e S T R AR % i R RE (Lee, Kim, & Park, 2021). E2E25 N KL, KEM 2 H S48 44 % 1 e — 2y
AXALFHH X, 5500 ARG (. B A77E 23 [ 5 & (Wang et al., 2021). 585 5 B PAE
e A R T R X, RIS B B2 E A £8 H) (Transcutaneous Auricular Vagus Nerve Stimula-
tion, taVNS) i &% N2 4R 45 2 I BR300 b, TR AR REHIAT IR, % 48 FE DA 0 2y e s
B AEAFIRITIER (YU, Rong, & Zhu, 2017). JCit 2 Al B/ K. taVNS, 182 X Bt in & 71 (Mosavi
et al., 2023), XLLT7 LI AT S SZ R AR RAEIR, B0 HOA RN Dh e 7 A SR 2 IR s e (B P2 72
T T, 2024).

NEE AR, AR FHBEALN RIS 5T, B AERRIE B S0 2 A 28 AR R P 15 2 A e
MR SR B R L 7 0 S SR SR B 97 28 32 4 11 EEBIBE L B 2P AT 4L YR T A S5t iR, T3y
FW KRR B R S E, HRGO X BITE T H U 2 B a8 BA EAEATH (LR A &8, WA
TR )

RS Y HUB 2 (Drift Diffusion Model, DDM),  JRFRIESE SR AU AY, & — o dbl N 28 o 5 i A2 1) - B 5
BHESE (Ratcliff etal., 2016). IZARRIA IR FAT A L2 IS4 R TSR, 2505 — Y
ify 52N (1) AE 7 54 P58 T R R SR BRI BRES , ANAKE BRAT X6 AT i B2 . DDM i it B 27 S AN e ST L A
NARVNBHENAN, HA KBS B R RS R AR FNAIER S, B35 av z. v Al Ter 2240, £
DDM B, a AR 7SR BRME G, somm sk SRR i A i . z ARSRR G A, B RIS
EE—m. IR 2505, EWELE L NAFIETNE, WAKRNwWEA, z 28R 7RISR I8 I,
S PSR (R E AP o v AR AS RIS IR 22 o B R R R I S R S B BN, S24F 55
e S R R RN o v SBUIIR T 24N X R s 5 B BN B, BEmfym vk S /2, AR
BRI R SRR F RS B RIE R, IS Skl f2 . Ter $800 RIS 8], ELFE I P dm AT R [A]
(Te)RIBhE SB[ (Tr). Ter ANEEMAP SIS [A], (HAE LR st fesp R A AT slsh s, 0% 7 dskid f
ARV SRR 3 B 5 B[], gk AR ORI AT B AR IR 1] (G ] 1 BT 7R) o

- 1

Figure 1. Schematic diagram of the drift diffusion model

B 1 RBY AR REE
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2. MREFE
2.1, iR

AHRE RN R T RERE SRR, ITAS5E AR AR E. AL BiEsR, LA
62 4 18~25 S FszilE, FTiL:

Q) o)™ HE KA B HAE S AL s

b) i 1 /NH AREEZ P EEAE BT

C) o FEFERE A0 B SO A (B ARIE . A5 ZHRE . I RYBEAG  XUFH 175 IR i ) 5

d) ARZ5ARWA;

e) ZiXFEERERWS >20 7

2.2. SEHER

AR IS AT R AT AR SRR N 75 58 oK AR JE S (Test Anxiety Scale, TAS), TAS
Iy > 20 P HEANIIFE, OO IR R B R (TAS)#E K2 A Btk b B R 115 FE (Cronbach’s « = 0.85)
AR, o EE AT (r = 0.78). SEIGHHIE], 523 75 AT s ERIIAT 55 1A 5 VT 2% G2 MR R 5 =45
4 (Pittsburgh Sleep Quality Index, PSQI) 5:4R4 - 751 £ 8 & 3% (State-Trait Anxiety Inventory, STAI). FfiJ5
Fe 2 PR BT T s RIS O R R FH T 56 4 1) 0 5 AR PR P, SRR IRt R 4] 2
F-o465 G E I S PRI S5 R

5000ms

Figure 2. Flowchart of the formal experiment
2. ERSEHIRIZE

23. FRAER

N ARG BN G T AL 5 X ML i A2 BRIk, THAATT, Oy i B A
SETAINE S EASBATHRA I HG s kBT R R LG B O B (CIEAT) o« SEBR N B3 Jon AL L BRI < 22
Rok L ZEACHE, S IR B NIRRT A e gl SRR A IER - BRI, 4 3~5 H
U, ST . S2E R H LS E X 15 708, JF BRI ERUEHEEREEE] . M4
G RAOE KL TEAME, A BB & R ERR TN O e BT I S E IS K B OE A A 3
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2.4. THF*

AW B LRI EHE PSOI $8 505 STAI 5. [HIN, Eid DDM S s ERMATE 55 s N I B4 3E 4T
BT, RINZ4ERESE(as 2. vis Ter ) TIRNVE . FTA 8 PR T JE 28 B K ) 1 FUs 3304 T
EENE,

(a) (b)

Figure 3. Schematic diagram of intervention measures: (a) Comparison of images of different types of ear plasters (left: treatment
group; right: control group); (b) Schematic diagram of acupoint localization
3. FHEe =R (2) FEXBEMEGIL(Z: ATH, A: MRE); (b) NMIENRE

3. R

KFFFILIIN 62 BIZ iR E, FENLATEEIATF4(n = 31) S50 (n = 31). 2 ¥R E (62 Hl)NE
[PV ANBEAHT, b 52 191(83.9%) 7 &knitt . fR4% 28 BT UL 5 24 I HALL B 4 5e a3 3
VRESEHRAHT «

31 EETEM

WHFeasErh, o2l Al Emh A I 6 T 4 O T2 7 RS
3.2. AT EMEXIES AT

BT 52 12 5EMIATNENE, X & BT Pearson/Spearman AHSCHERISS . 4R BoR: . R
L2 S Ht AT R e B A K (p > 0.05), VLR 1o BRILAE S Sem b, £Rie . 1) b 5 il s
AMENIEBINGE TR

Table 1. Correlation analysis between variables at the pre-test stage (n = 52)

= 1 BTN R EEE XS (n = 52)

1 2 3 4 5 6 7
1) ik 1
2) 5 0.124 1
3) HilHE 0.092 -0.188 1
4) PSQI 1545 0.063 0.048 -0.013 1
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5) JRAHEIESS 0.137 0.237 0.075 0.259 1
6) FEPUEERES 0.018 0.212 0.094 0.352" 0.833" 1
7) RS 0.244 0.028 -0.134 0.343" 0.260 0.371™ 1

H: "RKR p<0.05, THAR p <001 EKLR).

33. EHERKW

XTI 5 S Ao IR AR TS D AT ST REA t RS S REIR, ARSI R IR
- X0 2 5 (p > 0.05),  HAREEE TR 2.

Table 2. Independent-samples t-test of pre-test scores of variables in the experimental group and the control group
2 2. LIBEFNITHLAZTEFTN 7 HAILIIER t 1018

SEEG4H(n = 28) B (n = 24) t{H p 1E

PSQI 54> 8.45 + 2.85 7.46 +1.86 t(s0) = 1.45 0.153
RSB 53.71 +9.69 55.42 +9.95 ts0) = —0.62 0.536
AR AR O 52.96 + 9.86 55.13 + 10.13 ts0) = —0.78 0.440
AL RS 28.93 + 4.54 28.42 + 4.80 ts0) = 0.40 0.695

3.4. BIBERDH

o AR T B o IRASFE RS SRR R A PR AT 2 (4HL50) x 2 (B [B)) B A 5 2 T o

OIWT A LR PSQI PRSI ¥ 4L 51 5 H6F 1) 52 HL A 2 2 (F(1,50) = 18.13, p < 0.001, M), =0.266), (i)
ROV 2 (F(1,50) = 27.76, p < 0.001, n; = 0.357), 41513 MNA R 3 (F(1,50) = 0.464, p = 0.499, n? =
0.009). RN A IR bLEL: T TAT 40 W3 2 7 (F(1,50) = 2.11, p=0.153); F-Tif5 767741 PSQI
o2 E AT X A2 (F(1,50) = 6.60, p = 0.013), FAIZLRNE: RIS PSQI PE/- 4T Tal i & N %
(F(1,50) = 49.17, p < 0.001), XfR&ZHFFilfif 5 Jc & 3 2 40 (F(1,50) = 0.474, p = 0.494).

RS AR RS AR I ] 3 208 5 3% (F(1,50) = 16.27, p < 0.001, n? =0.245), 4153408 (F(1,50) = 0.84, p =
0.363, n? =0.017) %A HAR(F(1,50)=0.13,p=0.715, M5 =0.003)85 /N &35 ¢ 5 o Ak HE M1 Hef ) 35 20 2
%(F(1,50) = 14.35,p<0.001, M5 =0.223), AL5HIFEAM(F(1,50) = 1.40, p = 0.242, n; = 0.027) KA H A
(F(1,50) = 0.35, p = 0.559, M5 =0.007)/ &3 (# 3 K4l 4).

3.5. DDM &8 57 #h

TEBIE TR IR B, T W I 1 [ SIHIE T 200 ms B8 1000 ms 5 3 K. AR UERRHE A 55 3¢
BRI E X R A R ST I8 R R B — PRSI B, AT A P RO T R i R N B R T B
i FEZEIR 5] % (Ratcliff et al., 2016). KA #7308 T HAE(OMAT)ATHEAU G, % T REE AR E
- KRB AE 5% (Singer & Nelder, 2009) /MR /R R 77 Giih & . B R EENSHE 2 R
JiEE/ME, BRAHH 6 MZ LS HL
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Table 3. Results of repeated measures analysis of variance for each scale index (n = 52)

F 3 BREREBRNESNERENNER(n=52)

Sl R AL L5 x A
RIMI(M £ SD)  JSMI(M+SD)  RiMI(M+SD)  JE (M + SD) F {8 P WRIE(n)
PSQI 154> 8.45 + 2.85 5.30 +2.87 7.46 +1.86 7.13+2.11 F(1,50) = 18.134  <0.001 0.357
RAHEESS 53.71+9.69 4721+1100 5542+995 50.00+10.38  F(1,50) =0.134 0.715 0.003
FiRfEESS 5296+9.86  47.61+1029 5512+10.13 51.21+8.70 F(1,50) = 0.346 0.559 0.007
PsQl State Anxiety Trait Anxiety
x -
3 20- 1 [ control _ o [ control _ - ] control
E - [ treatment 100 Mitreatment 100 M treatment
£ 5] 80 80-
E g g
4 = 60 X 60
§ 10- < <
w % 404 £ 40
= i - ;
§’ s “ 2- 20
-
[}
E 0 T T T 0 T T T T 0 T T T T
L9 N N N N N
\9@ \'Q& .Qoe .Qoe 0\9‘ * & \.Qo ? .Q°‘) & © \'Q‘ © .Q°" ,Qog
Qué° <‘\0“ ,éo\ & & « o\(o & oé° & \@\ &
® «@"\ °o° @0‘& ® «&o I «(0,56‘\ ® «@o 12 «‘o'b

Figure 4. Comparative analysis of questionnaire results between the treatment group and the control group

4. FBTTHS X RA R EE RIS 5

Xfay zv ve Ter HEAT 2 (MARPYBL: RTINS ) x 2 (50 677 A5 IR BRI &7 =0 b, 453
BoR: AU R ) EAH] x i RS HALN 5 (F(1,50) = 5.103, p = 0.028, n5 = 0.093), M [f] 3 45
(F(1,50) = 2.497, p = 0.120, n’ = 0.048)5 415 %W (F(1,50) = 2.239, p = 0.141, 1, = 0.043)I N .
] BN 3 M ZHLR] BRI AT W9 4H 6 % 57 (F(1,50) = 0.030, p = 0.863); T-Ti/m vAy7 4l z 18 .35 i %t
HEZH(F(1,50) = 5.927, p = 0.019); WA VRITATTE z (AR AT 2% FAH(F(1,50) = 7.984, p =
0.007), *}H&LH TR )5 70 & 2 A8 1K (F(1,50) = 0.214, p = 0.646) (# 4 /4 5).

Table 4. Results of repeated measures analysis of variance for each parameter of the drift diffusion model (n = 52)

T4 FHTHBRAERSHNESNERENNER(n=52)

SEIGH X R ZH A5 x I E]
BI(M £SD)  EM(M +SD)  FTM(M+SD)  JEMI(M + SD) FE P MBIE(N)
Ter 0.257+0.048 0.234+0035 0.254+0.041 02310030  F(1,50)=0.001 0.978 0.000
v -0.183+0.111 -0.169+0.133 -0.188+0.102 -0.263+0.161  F(1,50) = 3.06 0.086 0.058
Vs 0.192+0.121 018240134 0210+0.118 0.259+0.148  F(1,50)=3.77 0.059 0.070
a 0.867+0.141 0.785+0.088 0.853+0.115 0.816+0.105  F(1,550) = 1.80 0.186 0.035
z 0.490£0.043 0513+0.036 0.488+0.046 0.483+0.052  F(1,50)=5.10 0.028 0.093
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Figure 5. Comparative analysis of starting point bias (z) between the treatment group and the control group

B 5. AR S B IA SR E ) I L 434
4, g5ig

AH TR, AT R I B TR 2 3 G R B R A R I PR AR AR B R, R B A
SRHI R R ) = AR RS R, RIS SR ZE z AN TA FHICHIE A A M S A

T 167 S5 A RS FEE(STAISS) . Rl £E RS (STAI-T) & 3Lfth DDM 248 ¥R E E R .
PRLLIRASRE AR FE VT A3 BT [F] 52 T Bt , X R IA B 2 2E (AR R AR ML S BRI A U B 2, 25 R
5 Lee SR BA —EtE(Lee & Park, 2023). ARAHEFEZ I 5 51540 SIS MECR, T4 A
FEAE R NSRRI, SUR R EE KN RS T10 mxtT PSQI fa 4k, vay7 4115 B KT lay
SRV EAXGT I ZH (p < 0.05), FLAE B A% AT A il i JIECH B ks 8 /N T 4o 2 i, SR I 2w BhHR DO A%,
5 BEAE BT VR B AR AT 9T 4516 — B (Jun et al., 2024). BEE SRF-TE NS AR BIITVE, 1ESMR
FRETH AR B AR, 175, 2021), ARHFFCNEK T TE M, RGEMEEH TN E
ORSE RS

WX av zo v Ter ZXHES AL, AU FEE/RU N EZRIL: Ter MUY 5 R NPT
Fir et fa), JEl Ter 2 Z T RIM(p < 0.05), BT ATIMZE ST, 320 9eie i S E AR R 41
Ft, BICFHR Ter o EPHAER, AR RS SR T SRR s TR B, i E i gm s/
RMNHAT B v AE RS BACF R E AL QAR bR, SRS R Aol 4 R B S s R A7 7R RAEAR
RS (Andrade, 2021), FHUZ IR LRI S N E Rk BRI E AN 2 R, UK R AR A ek
FE45 (n i 5 MR 34T 55 ) TR AL L RS 26 VP A1 s @ FRAE ST A Hh e S BT 7 V4% 28 AR B 1) =2 240 4 2 (p < 0.05):
BEE RGN X RN S ZR R BN, UEHE 75 R B PR, 2053 3 35008 e A8 Bk S 38 A 55 3
(p>0.05), B RAMASZH TN ; 2 KMRAETRE 230 eI s im, 5] x iR 8
HAANRE, FHEGETH 2 45 EMmAE YRz >0.5), XEVH IR A A 7 Sl 178 v st
T (AT G (i A ) A6 At AT T X e SR B S o i 5 — 3 190 %5 A P8 i B N4 15 . White & Poldrack
(2014)WF 78 T £ X DDM S4UMIEMA, R I mAE FEORAS N IRME a FRAK, HLWIAG ) z o] B o) bl
2k, FLUT AT eI Ik BRI £ R i )

GRAkE, BEE BB, IR T B 2 AR R A R R A W s, W E R SRR B
TR, FH0E LA T 2 I B R IRAR DS B X, 7E DDM BiE, & A w2 [1)
Fhi, RIS FE R S A R DA AN RS B, B 2 3R 55 B L BOR 1 = 1) %
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Je o e P E AT ST R 1, B I PR AR R L SSCRRER SRR, A TR BB B A
BT R, 82 W B S S A4 58 £ (0 DA 8 Y3 B B0 o A 22
5. g

FL R ST V7 B 2 A i B A B TOU R L S . RSB TE R S E S AA X K B S %
PR B LA 2500 . (WU et al., 2024) it WA AA JAIT 7 a e SR IR A7 Ak 5 22 4
Ve, BT T M IEIRBE RO R, SAYIG L. AKRTFRHIRAIRER AA Wil ki i
- B - 2 IR R ARG A TR T RREIR R G, I PR PSR AR A . F
R AA ST BRI BAT — S NUR, (B BUNARAE Mk 22 e ELRE R A TR, SR AR R RAT AA
TR0 2E LRI (R 2 250 HPA iR SBER 22 548, S I RAMMEAL T 1007 RIRTHF TS .
BEAh, ABEICETESTE AA BT TRON, AT B0 ARG, Rk TR AA TN
AEFFRE L AERL IR, G5 VR LSRR b SR

ABFFCEI DDM M IR AA 5 A R A (5 BN B, Bk R i H vk s
TR IR Y AR (R85 2E 2 B TFER), EXT v a % Ter TR WHIMER . X —4 B NEME R T
TR S50 % R S AP AN TR TR R T I T R I - R R
A2 AR ERE, 45 A E AR A G MR B R, T YA (5 A TR B s v S I e . ke T
SRR TR TAEICAZRIE . 5 W P S A SRR A A RO, DL LA IR T (e
54 HE M) 1552 2 R (I 224 5616 ) o 03 F 1«

FAHFTE AT H T DDM B0 SRS AR 1 923630 3K, 33 % TR0 J5 AR A 52 2 U SEAE 55 (B R Ve 38
FREMFEIEES)S 20 vo a. Ter SeSBUN@ BN, KL AA XTI T I% BE 55 e Be 4
RS, AT TUT AR AT AR . B, B A AR AR R R R KR, W R gk
FRHT AA X v 15 a ({7 R 35 2

L5 F TR, AAER— R 8 AR 25T B, 7682 200 B0 BT B LA — e LAY
1. SRS GRS 2 N, e LA R ERALREFe, il fMRIEEG HAR I B AA V85142
R - BRI T AGERE IO E FTE K . TP 2 T RCT BFF0 IR K 17 A8 . TR 4 AA 5

NGB RRNBER s A T R %

AR FAELER TR REA RN =62). T HUE BIECE 2 JH), FTRERISE S M I S %5
W, REFY REEARE, TEKTHNKELRAWAR, ERARS THMR, REWMEE U7 EN
AR 1B 2 JEREIRBE I T U o

SE K
WIESES, TR T, (THIHK, XIZANHE(2024). B UL G iRIRGE B8 TR E T ROW S, 7724, 13, 1133.
A, *X197(2021). HOXE BT AR AA B RS IR RNEE. 7/E K772, 29(15), 32-35.
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