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Life Stressors and Coping Strategies of Homeless Adult
Males in Taiwan

Yu-Hsien Li*, Hui-Jen Shyu®, Chang-Chih Kuo®"

Abstract

Purpose: This study aimed to explore the life stressors and corresponding coping strategies
among Taiwanese homeless adult males.

Methods: A qualitative descriptive approach was employed to collect and analyze data.
Seven participants were recruited through snowball sampling from two organizations in
Kaohsiung. Data were gathered through one-on-one, semi-structured, in-depth interviews
and analyzed using thematic analysis.

Results: Seven key themes emerged from the interview data: financial strain, limited
employment opportunities (predominantly temporary jobs), prolonged unemployment and its
associated failures, the negative impact of unmet occupational role expectations, emotional
trauma that caused negative memories, being victimized and forced, and inability to accept
oneself and feelings of hopelessness. The coping strategies employed by interviewees
included problem-focused strategies, emotion-regulation techniques, cognitive reframing,
and adapting to their circumstances.

Conclusion: The life stressors and coping strategies of Taiwanese homeless adult males
are shaped by both individual and environmental factors. Therefore, when developing
interventions aimed at improving the health and well-being of homeless individuals,
occupational therapists must holistically consider the multifaceted factors impacting their
lives.

Keywords: Homeless, Stressor, Coping strategy, Qualitative research
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Daily Walking Activity Patterns and Associated
Factors in Community-Dwelling People With Severe
Mental Illness

Guang-Hsing Liu*", Jung-Hsuan I, Ming-Hui Kuo‘, Ming-De Chen®"

Abstract

Purpose: This study aimed to investigate walking activity participation among community-
dwelling individuals with severe mental illness, analyze their 24-hour step count temporal
patterns, and identify factors influencing step counts.

Methods: A cross-sectional design was employed, recruiting 128 adults diagnosed with
schizophrenia, major depressive disorder, or bipolar disorder from 12 community mental
health facilities in southern Taiwan. Participants wore accelerometer-based pedometers
(HJ-720ITC) for 7 consecutive days to collect data on daily total steps and aerobic steps
(continuous >10 minutes). Paired # tests compared weekday and weekend step differences,
while stepwise regression analysis identified predictors of step counts.

Results: Participants averaged 9,451 + 4,183 daily steps, indicating moderate activity
levels, but aerobic steps were generally insufficient with 31.3% on weekdays and 50%
on weekends recording zero aerobic steps. Weekday steps averaging 9,906 + 4,359 were
significantly higher than weekend steps at 8,231 + 5,225 (p < .001). The 24-hour analysis
revealed significantly higher weekday steps between 8 AM to 4 PM and at 7 PM compared
to weekends. Regression analysis showed smoking (B = 0.31, p = .001), higher stages of
exercise change (f = 0.22, p = .013), and physically demanding rehabilitation work (p =
0.20, p = .025) positively associated with weekly step counts. College education negatively
correlated with weekday steps (B = -0.19, p = .027), schizophrenia diagnosis negatively
correlated with weekend steps (B =-0.19, p = .037), while family exercise support positively
predicted weekly aerobic steps (B =0.22, p =.022).

Conclusion: Community-dwelling individuals with severe mental illness achieved moderate
activity levels but engaged primarily in brief, intermittent walking, lacking sustained
aerobic exercise for cardiovascular benefits. Weekday structured rehabilitation activities
enhanced step counts, while weekends showed reduced activity due to lack of structure.
Recommendations include developing personalized lifestyle interventions that emphasize not
only increasing total steps but also promoting sustained aerobic exercise. Leveraging social
support systems and rehabilitation work characteristics can effectively promote physical
activity participation among individuals with severe mental illness.

Keywords: Severe mental illness, Physical activity, Temporal patterns, Community
rehabilitation
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Al S

B 44 5 s (Severe Mental Illness) » ¥ L e 7o 320 50 4 34k ~ AR
Fammnt A BHES  REMI Bms (HERRY) S¥5 0 £5
SEERPOR G S PRERAGFHE B F M- 44 F (Allison et al., 2009;
Walker et al., 2015) = F]p* > oL bl g chd i B e = 5 £ & cho & d (RAL -
REOL M EE R F L MR DL R R R s bl R - R
I G R ek A 5 F (Firth et al,, 2015; Rosenbaum et al., 2014 )

Koo HRE AP FARBY FEYPRPI I DI MERORAE L B
T X 0 T FF AT A mp?—?Fé*ﬁnw (Snethen et al., 2021; Stubbs et al., 2016) - 2¥ % 4
FEEFLNH Y RF LIRS P ES R Y RF IR e

MEFHEET & LHFINBF S > FdpdFEgsa oo @ R
FAIFA PR EREFET O AR B FERA LR 2 4§
HRE b AL CPERYE 0 b (7 s R i 4F 0% #5 48 A (Snethen et al., 2021;
Subramaniapillai et al., 2016; Ussher et al., 2007) » F]g* > ;};@7 HAap¥2isde i
e TR T AL T 72 53N EL ek (Naslund et al., 2016) o

P g ﬁw~gb%;éﬁfﬁﬁ>~%$q;§z+§, BEERFE @
B T o R A ERE ¢ﬁﬂ§ﬁ%§a$aapﬁ,ﬁg

HRRNGE AR B TRPR o Gl 8 B g R R L
% > & ® @ 391 % (Richardson et al., 2005; Browne et al., 2015) o 4pfiez. T »
SRRV RREL S BB AP N W B Ry PR
B d " BRBFTRE BIMEERr P ¥ 2ERR? 9 RS
BRI TAIWEF LD G B T FEATRELATEFH TR
(Snethen et al., 2021) o ¢~ *F » & & 3] 7 £ R —“zﬁx#xfa‘é; RE A HFHL
5 #2558 (Ussher et al., 2007) » B 38 # Fiad @B~ F G2 B84 -
W EF i » Lt IMEL -
T FRNEE (o3t Bfok b iE ) 2 7% & B 3 (mobile
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G I

health, mHealth) 37 & % © & % RGEHF 1% & 476 8 fo 4 45 2 55 ) fi o % g
-

I E o ig 3 R AT R - KAl RITBALICPHE T KD
HiF #6480 4P f4f fe et i B (4o Actigraph ) LER R P B

-
HFE@[E s S ARM > P BRIy A7 ERY Y L LV ANE
(Naslund et al., 2016; Snethen et al., 2021) - @ - 2 25 7 LRI 3 EHE &
FIRRFFDEFER > ROFrFAhEE- AP A RFER (0T p EEp -
PRERE) iz EREFRSF -

B ie R BF AR Ar1 (Rl o ¢ BRI 2 o P g o (temporality)

F
¢ 37 %\ it A & (occupational patterns) = ¥ 4/ 4 & -T {§= (habituation/life balance)
(American Occupational Therapy Association [AOTA], 2020; Taylor, 2017) o F]}- »
ARG 2 FA A FR B ek o Fr AR R Oh 7

R R HRER ARG - P HNE P ed R R (Omron HJ-
720ITC) > 3% % % # e 4% ¥ i H /| £ % ¥ (Lecetal, 2015) » # £ & 17 =
el fr 24 ] PEIE PR i BEE AL 0 A0 50 e R 3 RO e I R -

AEF AR P e () EARRAMHRE - S EE G F ()
W T P EIRp AR T AT X 24 EER 0 BicA R S (B) R

WEEE TP B - BHh G §FHEDOFELRFF]F o o h v B R
T RmE AR SRS PREFREG ENFREIMIHRETRLER

FeenB A A BAIEA ~ Wk o MRGEH DRE R T L FHER
REA

FHoeass
AF T BB ¥ m A7 § (cross-sectional study) & 3t 3t & B e %12 R

BR UM B PRLT P FRB GRS R L
(KMUHIRB-20130055) ~ & z& 7 = gv ’&Pﬁ = (KSPH-2015-16) 2 # & -Tﬁ 3

R

NS

(THMH-RES-13111102) shi# 45 % 4 % i ¢ (Institutional Review Boards) %8 -
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HEHR

FLHEHOp~EEFS () SR PEPFFZEILELAAE A4S
# & (major depressive disorder) & F4p F R aERE 5 (2) A G 3AET > 2 &L P
A AL R AR BEIRTE oAl B R EY S p BB S 5 (3) E& 4020 3 64 2
BS@aAanRESfFerEd °#E“$Jf%%i€ﬂ'lé#é SOREAE L 38
FHEHSF S Q EPEIARBRSE L FTEYG F 0 Q) v i df§
3m2 Iﬂ’ﬁ*ﬁﬂ R 2 p T R
Fr AR (B3 &Rk TR R b LB RS LS
4) 4 ﬁp{gﬁﬁﬁﬁﬁﬂwﬁw?ﬁ’rﬁlwmﬁmﬁ CREALIA S ko
135 A NaeiE o B ) pE F;“ésiiri::&\ﬁa%?ﬁ:'z»]'zﬁst‘ EA

l,\UEIﬂ
-5 E

AAT Y E 45 B4 37 (Omron) HI-720ITC #5834 B kpl £ H B> L 8 715
g«ﬁﬁ“%ﬁuxg%rﬂPWTﬁmiz’“%wpfﬁéiéiﬁﬁiﬂﬁd
4 B0 E T 35 B rr R £ 4 B (Silcott et al., 2011) » 3% 3K # = dhATid R R A
(2-dimensional axis microelectromechanical system) 4v i& S © 2 75 if * >N ¥
(Dondzila et al., 2012; Silcott et al., 2011) = :Z% # H &7 F.F * = VR EH gt
Booede s p - i dcied oM - H U §ORBE 2T AT ik
B FF RGeS S ) (TAZE 10 4 4P A B
# e JB i § = = pe g Omron HJ-720ITC - % 7 OpER ~ RN R P AR
(Heigiio) ’PE‘*F’B""‘/?;?T e o PN BT EEBEEFNWLATA UL > PR
#% 7 ¥ 1§ (Tudor-Locke et al., 2011) o %42 ﬁ R OE R B AT T P g
foR-E st e oo A F AU TR EEGpT Rl o o Ry R

h
—
5
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S AfSew A Bk BIndcdp g FEET R T O BB ITRIF R
¥ 44 (Omron Advanced Health Management Software) T §¢ & % 1 5 Excel
;T =3 1’9 ég_/”\ *"T °

- AOZEERRE AR %
AFIBEATERSREFEFDAATHE > N FiRFEL S EE L
WT Lt 28 g opE e RV AR ~ B OESFI  Bashkin s L3

A AN A G TAENE P s DRGSR BT R 2
&ﬁﬁﬂf CABRUBIRGEEHTABR TR Ep RS A
$ BRI B LR BT R o A T R 0 LR RE R

frek > I lﬂﬁlrﬁéi%j\/”\éﬁé‘?" H- %7 %"\ v iﬁxr’ﬂ ¥ Ag 1 1% > f;lJ—i(\."’ﬁﬁ
1 (e e R LRl ) YR (Al T V- L ERAE A

o 1R
5 s i 1 1F f;rl]{-zr"}%"'}ﬁ’ NIER AR NS R E B S HpE o

—

- BB HIEAL B2 & 50 & (Brief Symptom Rating Scale-50, BSRS-50)

BSRS-50 £ L% k=l 5 M4 R DR L > o EMHHRY - vRlE 10
BopmaaRg e g P Rl A ERE R B DL CRIE S
A+ A R A R S %18 50 78§ it k=% (Lee etal., 2003; Lee et al., 1990) -
BSRS-50 £ § 24 initL R RO P A% 7RI FRHE T ARBEH A
ﬂ‘%}"s’i—‘ﬁ B2 "eypb &5 5 75% ~ AR B 66% 2 ## 2 12.86.7% (F4 =~ ~ ﬁKJo g -
R HER O E AR 2002)

- BRPREEBEENSR B K - BREE (Clinical Global Impression-Severity, CGI-S)
PAEFT AR AR EMEERR o REFF L A B anel 4
(Guy, 1976) = d & 3 > 2 44 G F 0% 02 & BAEL (74 (0B o
FF AR SNGETREF ) o o B A S N A (2% R 2R G ) ITA (F
AEABEEEL - #HLELABEEHE > CCLSEFHA TR 2 T HE
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A=

EARE AL R R AR SR (M5 Gk
Heens B » = 3% 0.70 (Haro et al., 2003) -

5% 075) > Bl p B

- LUF A A0 BB TG B 5B % (Patient-Centered Assessment and
Counseling for Exercise Questionnaire, PACE)

AL LR EPEY L NE PWEE DT R (Calfas et al, 1996) 0 ##7
BRI ER T RIS AL v 51 BIED o R GNP ER
g f?&”‘ﬁﬁﬂffm e Bde R A 111 A (4 BAR R A om T R DR R A
i) o B E 43R5 34 #1058 (Transtheoretical Model of Behavior Change) » #-4" #c
RN BREE w3~ B7H ~ 768 2 23FP £ (Smith et al,, 2011) -
BEAR R T BN HRCERH R R TR i3 ¢ J AT ST R B MR
*%% (Vancampfort et al., 2014; Vancampfort et al., 2015) -

- e X IFEIESRE (Social Support and Exercise Survey, SSES)

AEE TR R A o) A LB R T AR > S E K G ) EEE 2 B
TRFARAHEBERGT L2 2 FEREOF AT SR 1S A
e IR E T AL | 58 THEF4 | «SSES e 7 A Lo »
A 4FA3 Br &% oSSES ik A ¥ By &4 R {or R (Sallis et al.,
1987) » = * 30 Ao B 87 ¥ (Zechner & Gill, 2016) -

BB B HILFEE R (Self-Efficacy for Exercise Scale, OEES)

AEAPNRIREBWEE LWER SRS ¢ FOBAED BT A
PREGHP T FHE - AR 0-104 > B2 0 & TiRBARS ) >
10 /%% T4 5 G ) (ABARF AT RERBERT $8 LMER DT o4&
) o - MEFESY L HP - RML 0920 FARR 5 0.38-0.76 (Resnick
& Jenkins, 2000) ° * § & » ¥ ¥ SN B EH A7 7 ¢ (Bartels et al., 2013;
Zechner et al., 2016) o
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B4 E AR % (Outcome Expectations for Exercise Scale)

RRET RS R 0 B AP F 9 MR B hkkit o £
WHPEHEESSOR LR o A BRF RARIERF KRB HA 2
M oT AR B E e ¥ 2 51 OEES £ 3 if § 71 ~ »t & (Lee et al., 2011) - 82 2R
OEES - S AFHI B IR F NG AfrocR > By @7 LFE 40
WHREFE DL R 0 AEA DL AL SR LR N % E (Zechner et
al., 2016) -

- BEEF 2R KA EZR (Exercise Benefit / Barriers Scale)
ARAY MR SEF S EER 2 p L E s Eahn o K434 A
P4 A FBEER T R T F 0 29 4 B S TR X T a0 F e (Sechrist,
Walker, & Pender, 1987) c A% 4 4% H ¢ [Ezgg F] R 4L 2304 > TR B 4 2%
BFIFAGABRE BPARHESFTLBHORXE @R (4o Fd 3
ﬁ?f&f‘“&%i\'@f'ﬂ;ﬁ% AR B AEE TR ) LT ILRAF ED DR

Eh SRR b BRI R RA ik ¢ L FAR R AT e R
iiﬁééﬁﬂi&ﬁo MEFECRIAS S EIAZAS(EF I RRIZETRL )
£ jExnhk o HRREREF L 649% 0 BE L PP IR
M2 BB S 0952 BAEFRA 5 0.953 » rezgp§_0.886 -

=tV
HBEIRGA I EPHIRPH DAL EE TP foRp > T
HBRATAEE G e h RS 1B PR P DAL R T
Pocip » LA BRAERTHE 3 *’iﬁiai“ R AERA 8 AN
ST UEFAI TR A A - kAR R PR S RTHELS SR
pgrTop s g 47 * (Hilgenkamp et al., 2012) o
#1345 Tudor-Locke & Bassett Jr. (2004) & & 42 R a2 3Kk > #ies 5 7 Bagw):
BRAE (&P 5350004 ) 5 KEdE (5 p 5001-7499 4% ) 5 ¢ £ FEE
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(& p 7500-9999 # ) : 28 (& p 10000-12499 # ) ; 224 258 (4 p 426
12500 % ) o

et 45 SPSS 19 %R (7 o fp i A kA4 A ¢ F dcdh o gk o
2 A £ H LA Wilcoxon #ELE g 1 kot T p 2R p b B (RE e
401 ) PRl o FHSERA R AT - 40 B S Shapiro-Wilk # 2
At EAGER G LR SHBRES 2 at §FHEALTRLBAG
T ARRE (TP 313% B S0% hEHEG F hs 0) i F K
Bk o ded * &3 fice Wilcoxon 5% e TE 7 A 17 0 24 ] BEH i N
PRAHE B RSB IHEA Ao

E A Eﬁ? & 17 (stepwise regression analysis) * &35 &1 82 5% #leen B A foik

4y

o

FlF o AL & A 17 BRFFHCD > A B EF T p s R - A R
K] %ﬁpw%ﬁoB%ﬁs%Afﬁ%ﬁ(ﬁw\ﬁw\%fﬁ§~%wm
s BRI PR R g R L SR TR C TRA %A
(% %7 ~ BSRS-50 ~ CGI-S ~ Jep Pl ) ~ AL & < ILgIE (EHecrEe
PAREA CEBGEFHR L A EAPFLFFE L2 FRA LA ES
24) oFFwiFahi  REL p<.05- %%“ﬁﬁ%'—’??ﬁpklOfﬁ BERFAITD
At sk £ SR A 0 AT p % IE h% R #PE F15 (Variance inflation factor) 2
3210 0 % L A (tolerance) 32+ 3t 0.1 » Bom & B £ AR AR o SF LRI
B LIRERE  TRTRF DT e g BT FRER L FE
a=.05-

AT B 15T g o B P 29 i (18.5%) FIFR A A A g
Wh MY RES R 12 5E FEGRETH FE oS ARPYFH A
ﬁﬁ’”lM&%ﬁéﬂ?ﬁﬁ—m?%ﬁ°“ﬁﬁ%$@*¢ﬁﬁxﬁﬁw
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AAFRAELE 1> 20 T30085 410499 & » L fhag 5507 14
LEILAE A AR 5 A (83.6%) o TRk B G TSR A S 267 5.1
kg/m » H ¢ 422% & 357 agg B o 2 CGI-S:ER >3 TIofkF B @A 526411
61.7% ez % 4308 5 1 5 AR A & &R i 5 BSRS-50 3218 & Bl 5 0.8 ¢
0.8 o B >tB B e HIFE 0 8 % 5 R At LY W (55.5%) &% B (25%) -

52.4% ﬁ”’ﬁ‘?h”dzl«ki 1o [ T e R R

21 AAFHEEN=128)
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AR
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LBk (1) 20 (15.6%)
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(Fr4)
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o #
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(F212)
g Avei B4 3925
Eh R IFHR L 3.9+£0.7
Mg A FHeERE L 23.5£8.5
FAASE A 27.1+12.1
A AR A 20.0+10.0
BRES S8 ek ERE A 27.4+73

BSRS-50: Brief Symptom Rating Scale-50, BSRS-50 ( f§ s\ 44 Jg & A Mt & % 50 4E ) ; CGI-S: Clinical Global
Impression-Severity ( f&/& F & % € & - Bc£ & ) ; PACE: Patient-Centered Assessment and Counseling for
Exercise Questionnaire ( 1/ eI LPERELERAN L)
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Investigating the Application of Augmented Reality in
Enhancing Daily Memory Function in Long-Term Mental
Health Inpatients: A Pilot Study

Siang-Ruei Li*, Li-Yu Chen’, Shih-Chen Fan*®, Chia-Hui Hung"">"

Abstract

Purpose: Memory impairment is common among individuals with mental health
conditions and undermines social participation and daily functioning. This study aimed to
examine the effectiveness of augmented reality (AR)-based cognitive training that integrates
the Multicontext Approach in enhancing everyday memory performance among long-term
inpatients with mental health conditions.

Methods: A total of 25 long-term inpatients with mental health conditions (hospitalized for
more than six months), who scored above 24 on the Mini-Mental State Examination and
had identified needs for memory training, were randomly assigned to an experimental group
(n=13) or a control group (n = 12). The experimental group participated in six weekly AR-
based memory training sessions incorporating real-life contextual scenarios. Intervention
outcomes were assessed using the Contextual Memory Test, focusing on immediate recall
and self-perceived memory ability.

Results: Following the intervention, participants in the experimental group demonstrated
significant improvements in both immediate recall and perceived memory difficulty (p
= 0.004; p = 0.005). Between-group comparisons revealed that the experimental group
showed significantly greater gains from pretest to posttest than the control group (p = 0.000;
p = 0.0006), with large effect sizes observed (v» = 0.92, 0.65), indicating high intervention
effectiveness. Additionally, several participants reported enhanced work performance and
concentration, suggesting positive functional impacts of the AR-based training. However,
some participants experienced physical discomfort during AR use, such as dizziness and
visual strain. Future system optimizations, such as reducing the rotation of virtual objects
and encouraging seated operation, are recommended to improve user safety and comfort.
Conclusion: The results support the efficacy of AR-based cognitive training, grounded in
the Multicontext Approach, in enhancing memory function and strategy use among long-
term inpatients with mental health conditions. This innovative intervention demonstrates
strong clinical potential as a cognitive rehabilitation tool in occupational therapy practice.

Keywords: Augmented reality, Mental health, Memory, Multicontext approach, Cognitive
rehabilitation
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LIRS ,?u,ii“%\i R 2 PEREAEMLEET R RFARE AE
# it (Wood et al., 2019)

TRk ¥ T R AR BRI A PR T AL R
(compensation) ¥ }x4g 14 (remediation) & #f o * F M KR BF R R A K=
GRS RREED 2 FEA RS A RGP E
R F ERY o MG R R g navi 4 (Velligan, 2008) o 4345 ¥ R dE 0 1%
BRI ERD B ERaD F5 Y foie il (verbal learning and memory) £ & ¥ 5%
% o 1 TRt REITH F o » 48% (Cella et al., 2020; Revell et al., 2015) -
Ra paishi» 3 HER S KL Hiv> & 2RI F 8 " L4d
f# 4% (transfer) »x% - F]pt Cella et al. (2020) #% 1) & ke wh i > BT 8 & B
ERERBINTHLAERIPFAE

3 F 8 (Augmented Reality, AR) & i% b= 5 38 (* A R 022 3u4viy 4
Zrk: AR IF - O LN SRV A R WER KT PREVE § g h b AR R
F Mo p ¥ 2 E (Arenaetal, 2022) c AR 4 i AE R R &
e #4485 # (Mystakidis, 2022) > 1343 Azuma et al. (1997) % & > AR 4_-
BUERP ST AL L PG i T BB Ak AT
FREISfoZ BE R 2 EET B (Virtual Reality, VR) % 25~ E 9 %
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HS G A B AR B S RS R DL ¢ G S F R T
PRI F R O NFEG VR ﬁ exh it & IR o 54 > De Cecco et al.
(2023) F * £ 3 3% AR T HK & £ hE e 3 UE  (task-oriented
training) > RIS H L BEAV ER TR - BFFEETERY P EFI SR
B MR O SRFASEARTEERERR O AT L, LHFR 4
THLoFR AR 2a (HESHEERIEI E R BES
LR EAER Y O BRI 2 s b hp ¥ 2 B E
BoiZik o AT RE T AR BB E EREINESNHR D 6 DR > TG B
F i BB R E- BE AR GRERE IR o b s AR TR LB A E B
(74 a0 e o 540 > Yoon et al. (2024) B 3 — 0B 7dé * ch AR & 3553
BT L HHFUAFERRIEFZY 12090 A 2P FiRERY -5
FHED S RATER A EE A D U E{oEd o d LW L AR R B

a~

AR B R RAR IR B R ¢*%%Epﬁﬁ‘:ﬂﬂ£oﬁx%ﬁﬂﬁ
K3 2RI TPRAT IR L FFRELE RN LRI LES 4
B RS- B DS AE s &
Toglia (1991) #t# f1 e % 3% /5% ;% (Multicontext Approach) » H & & $£ 4
FRGEDPAAIEARY CBEREY ~ BRRITYVRNE LG A RFE
WAoo B AR €‘U'fﬁ€”'3ﬁ%ii SIEBERE BBV RS rew B F 4 S

HA 2t o AT ARBFE B tiEl - Rars e hd s
T OUH R /p}%(z_mﬁ%’}fptig\, o F| > AFT T ;pm,?;ﬁd AR %
ﬁ@%gmﬁuﬁg’agzﬁzkﬁﬁ\%xmﬁﬁiG%é#’ﬁﬁ
R %o 10 i & @46%47lﬁﬁﬁﬁ%ﬁ%m%%§’i@—ﬁﬁmARi
fik b T S E AU o AT A R AR O R AIRTHC
st AR BATBRGL A R TRR Y 2 R EAR

o
:
3 |
T+

5

i
W
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0] WaRES

HRER
AL SRR AR AR IR B R RS B R P F
Fo oo d Rk B o R B R Bk Rt~ IR R R A IR E JRE A T A
B IR E R SR BR B BRI PRT R FIAFT RS
BHERABE ARG AL RRIETERE > LK - Rk i 4 F
BENEERE > R AR A THLE G
Hoodm 2950 BE ARG LD P AR B O a4 l%iv‘“ ’
i % Fr i £ 4 (Mini-Mental State Examination, MMSE) & & % 24 & 11 F ¥ 48 5
sRArH R (397 % 5 2025) o FEAh o~ R RS MMSE (94§20 24 A %
E&%%@ﬁ@%%gﬁ:ﬁ%@ﬁ?éﬂ%ﬁﬁ Bl & B PR ¢ o i
R FEFER S A RIFREEHRE  AFTEY LFEF L F R
Fres- A hngd a4 i §30E G %y CS1-24082) » # %4k
** ClinicalTrials.gov (ZE %L : NCT06964477 )

#indrr o F (A

\\ﬁr

i)

WHE T H

ARB BEESCIRIESN

AT D K S AR fr’ﬁ o P A2 AR K50l MAKAR > iF
;g,}]& BHFEIRENLIE oAy : ¥ R AR A AL
B@gE3 \wh\m@vﬂ\&#\ﬁ%%+ﬁ$m’vawu11®ﬁ%&

¢ 5 xR

&% AR E o % — 4 o " Sketchfab T 5 W # ¥ EB4p b 3D HA E H 0 #
ZH o~ MAKAR $088 7 2 (73 B2 5 25 S feak st U4 & 2 iz en

BAEYHRBE $=20 0 R3HeBRyRPE R S ek B
WX e Rp 3o e ()l A FY ER- B3 f g
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AR T FaES P PO b B - PRSP GFERL > NEEY
He cha s p o Q) 2RM G ¥F 0 FRs
Sl o Gl R L P Sl o B F
SRR REAS R AR A FRENF SR A LY o (3) Ml ¥
FLAZR-ERY LMD RRERS @’$?ﬁ‘f”ﬁﬂf s
PARESRY - () BRI SR FRFARS B4R EJ%:}‘S’_@M;%‘
Wik P R o fey
L ERELEE RN S S SO T ER
MARE SRR o R FEFT AR R A g A g e
BEETRAL B 1T 0 BAR B Z P B 2T 0, ¥ Ty
Hﬁl Peli o f THEGFHFHIp LI FE > mRP TR 207 % o
R E DT B 5 Y Mk -

k-
=N

kl

[ BpxEEEGRERE |
8 REROBHAR
”gMﬁﬁmm@ﬁa@WI

I ARzefgd i~ e (252 A2 ARFSE ~ 1 2 eRyAR
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PR EEA AR TE Y BT AP ARER LR
éié@ﬂ‘%%ﬁéﬁ%l%ﬁﬂﬁi%@%i%xﬁh’u Yok il

e S N il B B KRG e gl TR SIS ALY Nt
S

Faze i  AH A F o FiE- S0 &
El R GEEFAO A EH AR FZ B Y (104 4) ~ARER
PPR(2044) 2 SEEAT VA (10448) © FRAFEFEILA
AP IRVERBES MR EFIRL o A AR R PN c TR AP A
ERES SUE-Xt BN SR R '\lJigé\:fnﬁkwt’ g = 3z (Revell et al.,
2015) 0 FoE AT 24 G- mREPHR BiAA L - BLZA A
o BRI OB &%ﬁ&#’”ﬁ@ﬁﬂﬁ,ﬂ%m%%iﬁﬁ@ﬁ%
Ead o T EBRNBA PR AL ﬁ AR BT s RiE
e B FEFHEERS AT ER TR TR PR B R 0 R
BHITHE LER T - H P FRB G SuE Y Sk e

\4.\

HZLEER
% A& 4 & Folstein et al. (1975) #7% E e der it 1 & > N %)
FRAR LR RS ETAS T ERIE LR BB Ea e o
Bl A S 30 4 o ln\ﬁié’} BN A RLATH O & IFL4 o AT MY REFLFAEA
Wi S P TR e e =R A RS gt.ei?%z;,afr kw2 g E TRy 0 T
F’

&3%?24;,,\-:]!5 (382 =~ »2025)

BIRsCIRAIER
Fr¥ e i ? Bl% (Contextual Memory Test, CMT) &_#* 11 3%& 15 % I?J'?:]z P
AENFEY BRI M RN AR U E BEY BB R FRaoand o p

FEpieht BERIK - w RIS Rk Rk (40 E > 2018) - TR
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R Ad SRR f R plE s AL EY CMT sl FRERIR
Ben T R U w RIS el (FAAMRE A1 L
B - mBREA B ARAS § R EATIRA > KR e R TR
ik RS REEFEr A

Rl ARACT 0 B AR - KR A MO RTEAN S KRSV
BRlE  Bls LR — R BEP 2 FERRAR L Z2 3 R0t @ * I
Lowmplminas i TR RR, & TRRE ) AARE+ 0 3 BARY AR
BIE BRI F ARl R B ERREF R E F200 2R APM P & o
CEEREGE R R R S R e U S R SR S b Ry
R hd SR TR ms iy bAYR-AFSTE- 42 kFL 5248 o

BA GG 0 - MBRENAS A LR FEAE I K EARAE R TEA
B A 529 BT ARARR LT RIHIRG P e delhd p A 2
BARIEAE o p R EATEAPEF A S 120 B MA 5 30 AR A on LR
Finh v R FE e KB R N EE G A A AR (1) B S
B H A ke 2 () B BEI- BHR A KRR RE

DI

AT R TR SBRFALAEFPABG > RBEFLE LR
MEPEERGEN S ER R SRy TRR LI EORT LI B
BRpARIBEL Y 2 114227 oFF 7 7 kg CMT 2 % 381 ;
5228 A Fw AR BRI A A ER o B

A2 @z AL %4 FPIEFT CMT (8B & g £

BRI EE D

AT IR 25 =% PRI BFEH e ES S E s RTER
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fi]‘%-'&?l’n ERES-08 NP 3 S —‘ﬁ,fé;]% o FAE A N T A N8 A b
B CMT » 1% 5 A& Sandpih o 37 E’&ﬁ”’f‘i"t’* % * AR efF25 0 F 3

MAKAR i 52i8 ofe b 32 F 20 ARFEE? 2 (T g F2) > ¢ 7 T F L fas s
B EER R (F5 8V SRS L BB AR
BFENTEAR BEHSE LR KRG REPF AT M8

{8
5

1%
2

% h—t
w
N (\\

~=y

W

e

Ik

4
|

T

55l

)

1%
e
I

LBk o TR ¥ 1A 1772 (thematic analysis) & 7 SLfF & &T%p\ o

TR A 4745 * IBM SPSS Statistics & 7 % f8 22 4§ 2 3t IR o 5 ¥k LY
VR e IR LT LR R o FIU R A 2 MMSE & it 7
fo it A2 S & B3R U % (Mann-Whitney U Test) 2 + = #& @_(Chi-square
test) o & |13 wadaMzelhd AMAFAG  RAFL AR AR 0 2
Shapiro-Wilk # % 4 mEnlicdh v 224 B A G > 45k & A PR U R
A CMT wp] s e Z B AR R © GF SR 63Fcefid 1~ 18 B w30
250 A X LR Bk 2 (Wilcoxon Signed-Rank Test) i& {7 2 b i 3 257 %
BAV RS mERE LT R4 R~ #o T4 Y Mann-Whitney U Test t T3 &
BEHRELERERLILATHFLE 0 2ER G Skl B TR
4 AF 73 Rank-Biserial correlation (r) 1% 5 #c% £ 4p 4k » A % st
BEB A7 ek nmR a2k gL 7 AL (0)~7 (03) 2 % (05) =
Foo AT RF AT U EERT FEFREXRTS p<0.05-

WHFEAS R

BRIZEFIZIRD S
ﬂ\lﬁfﬁ»f;ﬁﬁp\% 25 fiﬁ;t—%i’iﬂ‘ P XA R I3 (8T 5 A
TiaE #5292 ) w12 (4989 1 Ti0E# 5808 %K)
FHF P RIELBAPBRLUR I THRESHBEDESL L2 dfrs
B EREFAR (2D ATk ABFEET R
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1 pmE v RAAFR

P % R .
(n=13) (n=12) P
Eat 52.92 (11.276) 58.08 (7.566) 0.479
5] ° 0.158
91 8 (62%) 4(33%)
2 5 (38%) 8 (67%)
KT AR
s 0 (0%) 1(8%)
YS! 1 (8%) 2 (17%)
3 8 (62%) 5 (41%)
e 3 (22%) 2 (17%)
=R 1 (8%) 2 (17%)
o e 5.06 (7.569) 7.01 (6.483) 0.237
2t
T 11 (85%) 11 (92%)
o HEmwE  2(15%) 0 (0%)
£REWR 0 (0%) 1 (8%)
MMSE* 28.54 (1.450) 27.67 (1.969) 0.444

ChRFR Ut B F T RN SRR
Pk e Bl SR BN A A

@ 22 MMSE (p = 0.266) 2 CMT (p = 0.682) i jp| » #ici & A4FR U
BRI EFREF I EHFLR 478 2 HAEMRR T R4 2RASR
g e

- BIRECIE AR AR

M E B BER T RN BEE A  FShe CMT i T 1A K (p
=0.004) &R AR (p = 0.005) B ERZ > = T w 8T i #iE 7.00 &
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31015 @ p F EAFIEAEBTHEF LE (p=0.075) ° @ 342 CMT ez
w j A HKk (p = 0.007) P& E T 0 T304 #€ 8.00 T L 6.17 0 R FIEEA £
AR EIAFIERER Flo R 2 SR A B A BEE ] > FILrEZTEpE o UE AER
Uk T RIReaHReETw BRI A ELE S5 2 TrBodk(p=
0.000) 2 ze B FEAE (p = 0.006) ¥ S w30k ¥ B4R e 5 @ p f T57)
BAEY Az BRI al¥E LR (p=0313) (£ 2) - i&- #3*5 Rank-Biserial
correlation (T2 722 % % » = v B o #ic~ R FIEA L § F TAFIAE F sk
FAu5 0920652 024 A& Tw A BB CRFEAE TR EE
mop R ERFEARNG Y BockE B HUB2ERBETS LR TR
BhTe BB eRFEAOL S ZHEFIL > TN AR EFEA L L K
AT o APRZT O HBEAZESIET B AR 4~ H R

F_

4

v

i

L\
= !

ed '
G4 R
22 W R RIE SRR
$IE a1 3p] (T1) is B (T2) W {8l L Wilcoxon Signed- Mann-Whitney 7
(T2-T1) Rank Test U test
Mean (SD)  Mean (SD)  Mean (SD) (p- value) (p- value)
e 0.000 0.92
F ke 7.00 (2.86) 10.15(3.58)  3.15(3.61) 0.004
PR e 8.00(3.49) 6.17(3.07) -1.83(1.57) 0.007
e fR FIEL R 0.006 0.65
F ke 19.69 (3.31) 22.92(3.45) 3.23(2.89) 0.005
¥HPR e 20.83 (3.69) 21.08 (4.83)  0.00 (1.83) 1.000
A EIFIELR 0.313 0.24
Fke 738(2.02)  6.46(1.39)  -0.92(1.64) 0.075
HEe 817203 7.67(1.89)  -0.5(0.65) 1.000

TR OABR U B TIO0 R SRR L
R LRE ST 3 REEUN,
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30
O 5a |
25
- I\;Iggl;ié%o Mean=10.15
=3. SD=3.579
Mean=6.17
®# 15 Mean=7.00 T SD=3.070
& SD=2.858
10 T N = I
1N N
T —
N N
5 > 1 RN
}_ o
0 L Y J
AR p=0.004 L
30
° 1
25 T T
N
NN \
N \\
20 = \ RN
NN \
NN
® s l
&R _ Mean=22.92
Mean=19.69 \fean=70.83 SD=3.452
" SD=3.314  §p=3.693 Mean=21.08
{ Y SD=4.828
p=0.005
5
0
Al el
30
25
20
i'i 15 Mean=8.17
% ~ SD=2.034 Mean=7.67
I\;[Bafz_gfog Mean=6.46 SD=1.887
0 : SD=1.393 __ |
o N
NN
W\
S T
\ )
0 Y
AR p=0.075 &R
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- AR SEBNER DT

Fryrtledhgaw Frmifetior FEFLEFR FEF v F L
FES G F R e A i o T A% T FE PR E > 5 B RIMET % (R
3) o RZR e kT or FEFPERHE G S § - R ES A

¢y F R e o

120

100

0
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Mean=90.5% Mean=93.9%

Mean=90.6%
Mean=83.3%

N
o

Mean=56.7%

Pl AR E & 5 % (%)
3

20
Mean=36.7%

S
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%—iA %= %= ki $HA %
B3 AR E#I FiiTE )

- BEERMEIR

AL R WL R e B Pl en g Ty U0 A A
BEFSFZMARAR (DR K@ DB~ Q) 1~ FEHP
FeBARP PO A28 12 Q) HAR R RET R £ o

GRERRGEY 25 SHTALENF AT 0 LB ENAR G

f3g B CMT ¥ %™ 578 Rog o blde t P 4RI e S (7 e i~ 8
Wi'ﬁﬁ‘?é"’i\« ’#]‘E ‘511?'/4“5&;);‘3%{%0”3@7‘&%—% ﬁi']’%‘}ﬁ
AR+ 203 o RARGED ¥ 4B EF Rl o guf b
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ERt R eha (ered o dodr b By L ERBIFFT A o & A p B R PR

CB R AR

Ka o F A S w A Bk T AR KB N B G Gl B P R
HH RS RS SRR TR RSO

P4 AR G R E oo gtk o I R TR R TR T AR WA 282

FFPRAEPERRY TRAFEEERIMENGAF EF R -

RE

*EF R E 5B K2 (Multicontext Approach) 5w I A& 5 K E p ¥ A
FEBROHHET BRI VRER > TR AR R B R KR
- A LR B EAIATIE R N Y o AR RO A S BT g RE TR
FENILFK TR B & gugfk 0 4o Halkiopoulo & Gkintoni (2025) w kg AR &2
VR &Rt BARR hs® g > GBIV BB R B FOERERRER
B RRE > Ay p FREFDEHALFS HEALEAIRS 2R R
ARG R SR RS P o AR LA AR R P
4 g AR & G BT o & Hanetal (2021) 824534 AR fseli+ 24
Foft > RHEPRPA FABEEF A EFBERE 0 W0 K ES LG Y

TA TR R GauE 2B F R "EEL TS
M AR 3 % MAEB R B F 4 5 ° e hidr a4 r]“’d\f—ﬂ;f?
AR % AR B b fRik oo T & Vot W OEIR S DA KARRE B i E
TN AR A A

AT RERT O M AR K AFERS A r Fd g oocH Ao Bt R
el F S YT CMT i) A AR

T iR o AR 0 hAT

=
v

Baezsfp+ 2 H° 3

TR R FRD FRALERBRG I ZLIREE g o 5 2F 0
%g&d&ﬂfré&ﬁ%;#f&,S’E‘_—}bi;}ij\lu'ih%—m)J»7 AR/T)\ :t:!;o
o a o RS AR G ET L ER 2 AER b »ﬁﬁﬁéﬁﬁ
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i ey R G oonee el o EEALR O FEF AEEN LD
Tiaw ERERFR G TAR oA HhIam T A BHP A SR AT

IR R UEFRELZL > FEROPEERENIIBF AN 5

P MR EARS e R EH D T B BREEELEED R
*»{ FEREFeRE YR EAEE T EPER o

1235 Nwobodo et al. (2025) %7 3 45 1 » AR & * ¥ LR £ eV R p

Hii R4 37 BAL R BBIER  Tit- H B TBET S o Ra 277

ARFARB PR R Y F AR o FU 0 AT R IR G A RT RO Bk
WL D AR FEY o BB R R F AR 2L B - B
By FEERE NS 2 BB B o g Bt U e TR iR S —‘km;,’:;frfﬁﬁi’
4R AREY AR EFEAHN -

FEEE CMT 2 MArslR AR D 7 e A%l ¢ 3 (1) AR L 3v
s oSt hEART 0 EARRRY 0 BEV U ERET BafEc
FORAFRLALFLDRG Q) FEFRIVRS AT URELFEFEY
B S Rz g 3) %”‘é?i 8+ # »<J& (contextual interference effect) > R
PRy v oA g Y o i v (Magill & Hall, 1990) ; 2 %2 (4) %ﬁr} BE i
BFEOS R B v SR KT LBEP AR (self-estimation) * 3= g %k
H A (SR BaBIe R Lk enp 1 o b il s 22 Toglia (1991) #13% I en % -
BRI R R LD PR DAY R SRS EER

£
*fz?ia%wﬂ%%%ﬁﬁbﬁ#@’ﬁwivﬁﬁﬁ;ARwﬁm
?%“A\Kb%iﬁﬂimﬁﬁFi@’rﬁfﬂ’{ﬁ]}‘?ﬁjﬂf@s%ﬁ“%éﬂ@-

RS EH RSB EF S AS R EDRFPN o WL AR TR IFRES S
G L FITT FOFRAERRF o B A RN AR SRR T
A gk @ HW kg XY e AR 2 YR KE R
B Sk R e ac ¥ ken@| (£ 5 4ods & JE (motion sickness) £ fJR (Lundin
etal,2023)c T b > kA KA ¥ U4 AR f sehw 4] 7 ke ¢
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By A § PR T 0 tAe S F B (7 p A w4 (Toglia, 1991) - 4 £
RY VRIS FRERS EEERE R AL EREARS L kR
ik F R ERURH e E A R e R - DR R (figure-
ground) # & P * K o
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Exploring the Effects of Sound and Light Therapy on
Anxiety in Patients with Schizophrenia: A Pilot Study

Wen-Sin Liu®, Shang-Yu Yang"’

Abstract

Objective: Up to 65% of patients with schizophrenia may experience anxiety symptoms,
which negatively impact the overall course of the disease and functional recovery.
Recent studies have shown that sound and light therapy (such as binaural beat music and
rhythmic photic stimulation) has potential effectiveness in reducing anxiety. However, its
effectiveness in patients with schizophrenia remains unclear. This study aimed to explore
the effectiveness of binaural beat music combined with rhythmic photic stimulation in
alleviating anxiety in patients with schizophrenia.

Methods: This study adopted a repeated-measures design. All subjects participated in three
different frequencies of binaural beat music combined with rhythmic photic stimulation
interventions, each lasting 20 minutes. The three frequencies were Theta, Alpha, and Beta.
Before and after the intervention, subjects underwent heart rate variability (HRV) and
brainwave measurements. Data analysis was performed using the Wilcoxon signed-rank
test and Friedman test.

Results: A total of 22 patients with schizophrenia participated. The results showed that after
the Theta and Alpha frequency interventions, the low-frequency to high-frequency power
ratio (LF/HF) of HRV significantly decreased (p < 0.05), and all brainwave indicators
(Delta, Theta, Alpha, Beta, and Gamma) significantly decreased (p < 0.05). After the Beta
frequency binaural beat music combined with rhythmic photic stimulation intervention,
there was no significant difference in any HRV indicators, but all brainwave indicators
significantly decreased (p < 0.05).

Conclusion: The results of this study indicate that binaural beat music combined with
rhythmic photic stimulation intervention may have a positive impact on the autonomic
nervous system regulation and brainwaves of patients with schizophrenia, with potential for
preventing and improving anxiety.

Keywords: Schizophrenia, Rhythmical photic stimulation, Anxiety, Heart rate variability,
Brainwave
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BEIEAS B2 B AR FR I o Mg E SR R AR ¥ 5 (relative power) i (T A 47 0 10 R K
BRFARLR ZRBECNPHAT Y @ * & h7 7 L1 (Kaur & Singh,
2015; Lee et al., 2019) » F]} ¥ iT 5 Pl 1L L1 B o @ % gt iR v 17
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% High Gamma ¥ #ck > § %A R T R Delta L efe + 2 pF > R A X FH E I
St iR B PERHP  Theta L i fe b = % > % & X334 & IR % - T8 B pER
et~ Tk 5 Low Alpha j i@ b= pF > i & SR PHRR S BRI
4, ek 6 ~ High Alpha L #icid + 2 pF > (X & % giwz s s R G ek £
Low Beta j& #icie F 2 pF » (X £ % z?J ot 4EA B¢ ik~ High Beta & #ic i@ b
o ix%\»%;ﬁjg/%@?;;;r@% cERKE O EEF %f?&é'fr@¥ @ 3 4v ; Low
Gamma/}iﬁzml—lfﬂi’akz\hpéi il T e L PR E A M- S 1Y) )
RS 2 B~ High Gamma 4 #icig F 2 pF > 2 & 2 i FEgdms (f

Tl ) el B A S aniiAost i3 B (Kaur & Singh, 2015; Lee et al.,
2019; Puzi et al., 2013; Ray et al., 2008; Yang et al., 2020) -

ar

ity

~F7 7 # * IBM SPSS Statistics version 21 5 & i€ {7 3 4 32 &2 53t 4
FooMP TR RER (p<0.05) SR G HFLLE - @7 gy
%5 IR ;é-ﬂﬁ 2.4 v B F e 42 ¥ 12 Wilcoxon signed-rank test vt fi = & 4~
% HRV %-#c (SDNN, nLF, nHF, and LF/HF) £ #4;4 (Delta, Theta, High Alpha,
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Wi RET G EF LR R F Y Friedmantest L E = A4 ¢ LAtk
g v 8 (Rl R) £ 8 A~ 47> % Friedman test 23+ 7 B ¥ L 8 > B
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£ iﬁ@ﬁi%i;ﬁ—ﬁ/}q\ﬁ'@@‘i (0-13 %) 225 & (142111 ) &

&— A4 -

-
i

ARZEEH

ERE TS s LT o T 8 52 Koo g £ 8255 f o %
BEEF R AN PES (£ 1) B LG BB 0BT D
*

21 gAFR

R LR EPp A e ALY
e g 15 68.2
& 7 31.8
£ ¢ (v A k)
52 (46.25-55.50)
7R/ R 7 4 27.3
g 18 723
FpEs () 10-15 1 45
15-20 4 18.2
20-25 5 22.7
25-30 5 22.7
310 7 31.8
BopE e (B ? o (v A i)
25.5 (21.25-30.25)
JR* AL L 4 A 22 100
® 0 0
EF R A £ 12 54.5
= 10 455

250



R A SE B B 2 K

(F212)
AR PR (E) voirde (v A i)
1.63 (0.98-3.19)

LK AT o 2 2L

e 5 27.7

v g 8 36.4

% 4 6 273

% 4 1 4.5
P BWE £ 0-13 » 12

14-19 » 5

20-28 A 3

29 0 R 2

T ARIEBIEE
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~ s> MHR~LF/HF % 8% =% ~nHF § 8%+ 2 » %t #c#% (Delta, Theta,
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%2 973 BERBLAREIA DR ERLE
Theta /i » Alpha 4 » Beta /i »
N=22 Loy o d o ol d b 4 oy ol 4
aplY mdc Y e p-value  wmp|Y e f0R]Y ik p-value  wR]Y e (SR ¥ p-value
(w i izdc) (=~ idk) (m & idc) (=& idkc) (w & idc) (24 dk)
MHR 77.45 76.40 0.05* 71.70 71.95 0.08 74.20 72.50 0.13
(bpm)  (63.73,85.08) (61.60,79.65) (67.63,85.20) (64.93,82.65) (68.48,85.78) (66.23,81.60)
SDNN 27.85 27.60 0.25 27.90 34.75 0.23 27.2 23.95 0.73
(ms)  (15.60,34.23)  (25.45,36.80) (13.93,42.13)  (25.53,44.28) (21.98,31.90) (18.45,39.43)
nLF -0.69 -0.30 0.22 0.44 0.11 0.94 -0.45 0.19 0.41
(-1.67,021)  (-1.10,0.28) (-1.00,1.08)  (-0.88,1.63) (-1.10,027)  (-1.53,0.52)
nHF -0.58 0.57 0.04* 0.39 0.67 0.55 -0.04 0.38 0.88
(-1.62,0.54)  (-0.36,1.11) (-0.51,0.98)  (-0.83,1.44) (-0.85,0.92)  (-0.80,0.90)
LF/HF 1.47 0.72 0.00%* 1.63 0.76 0.00%* 1.24 1.66 0.67
(ratio)  (0.71,3.03)  (0.47,1.12) (0.96,2.70)  (0.48,1.38) (0.68,3.02)  (0.31,3.71)
Delta 34381 7208 0.00%* 59708 6353 0.00%* 47117 5238 0.03*
(12731,1972190) (4395,18299) (13161,452040) (93449,10582) (10876,181195) (3339,12698)
Theta 24868 7519 0.00%* 30560 7511 0.00%* 29904 6095 0.02*
(10580,53757)  (5021,17325) (11114,81507)  (5647,9879) (8813,47353) (4345,11382)
Low 8352 5809 0.00%* 11646 4480 0.00%* 9331 3912 0.01**
Alpha  (6011,14144)  (2769-7751) (5281,19774)  (3366,5978) (4457,12501)  (2769,6847)
High 7216 4466 0.00%* 10873 3929 0.00%* 8557 3579 0.01**
Alpha  (5148,13583)  (2692,7560) (5307,18068)  (2978,5331) (4904,11328)  (2457,6144)
Low Beta 7433 4702 0.01%* 9900 4617 0.00%* 10254 4537 0.00%*
(4514,14231)  (2788,10083) (5747,18588)  (3311,5429) (4842,12378)  (2827,6357)
High 9010 6000 0.00%* 11343 5039 0.00%* 11039 5311 0.00%*
Beta  (5355,17480)  (2864,8873) (6520,19152)  (3574,7339) (5074,18747)  (2778,8312)
Low 6024 2291 0.00%* 6226 1845 0.00%* 11039 1729 0.00%*
Gamma  (2610,10201)  (1285,3644) (3436,12279)  (1184,3301) (5074,18747)  (1132,3916)
High 4119 1499 0.00%* 39867 1302 0.00%* 3414 1469 0.00%*
Gamma  (2091,7836) (997,2780) (2659,8259)  (985,2354) (2526,9088)  (858,3146)
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23 ABEBIRLIRHEIA > ERPLE W=12)

Theta /i » Alpha 4 » Beta /i »
244 SHopl e (e shal g (e o : o = s = Y B
WPl Y g (SpY e p-value  wR|Y mdc fEp]¢ B p-value wplY i (S0R)Y ¥k p-value
(w i ixdc) (= ~idk) (wmidc) (=& idkc) (w & idc) (24 idk)
MHR 78.60 77.10 0.13 71.20 70.00 0.13 73.90 74.50 0.31
(bpm)  (63.40,86.10) (66.10,80.40) (67.70,88.60)  (64.70,85.90) (70.40,94.30) (66.10,89.10)
SDNN 27.00 26.90 0.69 20.20 32.10 0.29 26.60 22.40 0.37
(ms) (15.10,37.10)  (22.40,32.50) (11.80,40.40)  (20.80,36.30) (21.40,31.20) (18.40,27.90)
nLF -0.58 -0.31 0.37 -0.42 -0.19 0.66 -0.80 0.03 0.79
(-2.30,027)  (-1.46,0.37) (-1.41,1.04)  (-0.97,0.40) (-1.36,-0.17)  (-1.79,0.47)
nHF -1.20 0.34 0.09 0.43 0.82 0.65 -0.03 0.35 0.53
(-2.04,0.56)  (-1.01,1.30) (-0.51,1.52)  (-0.83,1.56) (-0.29,0.87)  (-0.80,0.86)
LF/HF 1.14 0.94 0.05* 1.50 0.60 0.01** 0.84 1.56 0.72
(ratio)  (0.69,3.56)  (0.54,1.61) (0.652.44)  (0.28,1.36) (0.61,3.00)  (0.24,3.90)
Delta 36417.00 10139.50 0.00%* 61313.50 7502.00 0.03* 20315.00 4529.50 0.29
(22928,276504) (4382,36757) (1661,254321)  (3674,10599) (9217,102744) (2382,6016)
Theta 30374.00 9378.00 0.00%* 31108.00 7620.00 0.03* 12619.50 5386.50 0.21
(12009,56102)  (4732,22328) (12919,56214)  (5764,9972) (6855,39637)  (3015,6196)
Low 11886.50 5897.50 0.01%** 12008.00 5397.00 0.02* 5665.00 3834.50 0.21
Alpha  (6016,13697)  (2759,11647) (5290,17988)  (3246,9577) (4055,9590)  (2636,6398)
High 11856.50 5154.50 0.03* 11485.50 3967.50 0.01** 7025.00 3597.00 0.18
Alpha  (5380,12254)  (3442,8857) (5164,15657)  (3460,8043) (4206,9332)  (2333,7934)
Low Beta 7982.00 5701.50 0.06 10344.50 4716.00 0.00%* 7365.50 5447.00 0.09
(4844,14368)  (2822,11959) (6031,16163)  (2788,5440) (3685,12363)  (2442,7252)
High 8912.00 6080.50 0.02* 13729.00 5576.00 0.00%* 9777.00 5749.00 0.03*
Beta  (5376,19229) (2709,12964) (7945,18090)  (3551,8460) (3941,19460) (2095,10507)
Low 5959.00 2153.50 0.00%* 7048.00 1906.50 0.00%* 3850.00 1668.00 0.04*
Gamma  (2640,11706)  (1195,6347) (4113,11165)  (1155,4060) (2802,8569)  (925,4512)
High 4553.00 1706.00 0.00%* 4079.00 1378.50 0.00%* 3044.00 1406.50 0.06
Gamma  (2033,9736) (947,3270) (2874,7712)  (864,3008) (2270,6151)  (718,3574)

MHR: mean heart rate; SDNN: standard deviation of all RR intervals; nLF: normalized low frequency; nHF:
normalized high frequency; LF/HF (ratio): low frequency/ high frequency.
*p <0.05, **p <0.01
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24 BEBEBIARESAOmERILE (n=10)

Theta /i » Alpha 4 » Beta /i »
L AplY g fS0R)Y ¥k p-value  wp|Y o (SR]Y ¥k p-value  wmplY e (2p]Y dc p-value
(m A imdc) (=~ i) (mmidic) (242 idk) (m i imdc) (A izdk)
MHR 76.10 75.70 0.19 73.4 73.90 0.26 76.30 70.50 0.21
(bpm)  (62.15,83.25) (59.80,79.05) (67.35,80.00) (65.70,75.35) (64.95,84.65)  (65.56,80.45)
SDNN 28.70 31.70 0.17 342 43.40 0.51 30.10 33.50 0.11
(ms)  (15.95,32.40) (25.80,41.70) (21.55,54.05) (25.90,50.70) (21.35,33.50)  (17.70,49.00)
nLF -1.03 -0.28 0.28 0.83 0.81 0.77 -0.01 0.27 0.59
(-1.66,0.19)  (-0.89,0.43) (-0.56,1.22)  (-0.36,1.72) (-0.81,0.51)  (-0.74,0.99)
nHF 0.16 0.61 0.31 0.35 0.59 0.77 -0.35 0.53 031
(-1.41,0.53)  (0.03-0.96) (-0.94-0.88)  (-0.96-1.20) (-1.62-126)  (-1.09-0.98)
LF/HF 1.84 0.65 0.86 1.65 0.92 0.01%** 2.59 2.00(0.73,3.50) 0.68
(ratio)  (0.73,2.95)  (0.42,1.02) (126,5.10)  (0.63,2.72) (0.71,3.2)
Delta 29558.50 5772.50 0.01%* 40477.50 5742.50 0.01%** 164767.50 7336.00 0.03*
(10280,152953) (3912,12322) (8024,589347) (3274,10891) (29959,300239) (4534,21161)
Theta 20790.50 6520.50 0.01** 26609.00 7401.00 0.01%** 47489.00 9074.50 0.03*
(9056,52731)  (5192,11051) (8518,100708) (5169,9760) (24097,81434)  (5116,17564)
Low 7424.00 5071.50 0.04* 7981.50 4185.00 0.01%** 11263.00 4497.00 0.04*
Alpha  (3957,16143)  (2484,7202) (4986,26479)  (3281,5536) (8843,19320)  (2983,7921)
High 7149.50 3514 0.07 7122.50 3889.50 0.01%* 9935.50 3561.50 0.03*
Alpha  (3548,14568)  (2231,7034) (4639,25983)  (2543,4804) (7721,16835)  (2701,5790)
Low Beta 6883.00 3985.50 0.03* 7866.00 4479.50 0.01%** 10643.00 4534.00 0.04*
(3987,15642)  (2410,7117) (4949,20862)  (3380,5840) (8218,15537)  (3335.,4859)
High 9107.50 5920.50 0.03* 7762.00 4920.50 0.04* 11678.50 5289.00 0.02%*
Beta  (4364,13534) (2889,7396) (5049,21918)  (3291,6344) (8829,18712)  (3811,6829)
Low 6089.50 2427.50 0.02* 4531.00 1819.50 0.04* 8466.50 1790.50 0.02*
Gamma  (2332,8956)  (1408,2707) (2024,14745)  (1184,2406) (4805,11706)  (1225,3436)
High 3684.50 1483.00 0.02* 3894.50 1205.50 0.04* 5050.50 1532.00 0.02%*
Gamma  (2013,7298)  (126,1744) (1362,12973)  (1020,1793) (2893,9845)  (882,2191)

MHR: mean heart rate; SDNN: standard deviation of all RR intervals; nLF: normalized low frequency; nHF:
normalized high frequency; LF/HF(ratio) : low frequency/ high frequency.
*p <0.05, **p <0.01
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T Bk AL RAE S A O~ chic ¥ £ B > Friedman test » 47 % %
- % * Wilcoxon signed-rank test

BEEBBRT P REERIFIARFLE o
A RBE T B AHRV 2 S B R e R R R
Friedman test 4~ 7% % 4r - @ B X ;éﬁ (£5) » 2 BHEF A » 975042
nHF -~ Delta ~ Theta % * £ 7 8 ¥ £ £ - i£- % 12 Wilcoxon signed-rank test i&

-
an

FESH T B IR Theta 4 » #7512 2. nHF + 2 # Beta 1 » % o y* ¢t » Theta
Ao~ iral g 2 gk Delta ¥2 Theta ™ % §& Beta /i » 3
s Delta 7 Theta ™ *% 7r§iz Beta 1 » 5 - X é_ﬁlﬁ;\pé—ﬂ (£ 6) » 2474
Rdp iz il R R Rl FELR -

; Alpha fi » #7514 2_ 7%

25 ARWBIBRLIIRMEIA LR n=12)

BIES N /IER Theta /i » Alpha i » Beta 4 »
FEY e SINLE S LS S p-value Fi R
(= A ) (m A ) (2 A k)
MHR (bpm) -2.50 -2.30 -2.00 0.34
(-4.10,0.40) (-3.10,0.40) (-8.00,2.60)
SDNN (ms) 6.00 0.60 -1.40 0.23
(-6.50,12.10) (-4.10,11.00) (-12.70,5.70)
nLF 0.50 -0.44 0.62 0.76
(-0.42,0.75) (-1.34,0.94) (-0.85,0.86)
nHF 1.04 -0.02 -0.07 0.03* Theta> Beta
(-0.10,2.16) (-0.59,0.39) (-0.51,0.33)
LF/HF (raito) -0.66 -0.78 -0.20 0.70
(-1.95,-0.09) (-1.27,-0.16) (-0.82,3.02)
Delta -28150.50 -52895.50 -7486.00 0.01%** Theta>
(-222672,-16017)  (-250947,-8306) (-28515,-792) Beta ~ Alpha>
Beta

255



BIELfR B &

(21 2)
Theta -15469.00 -23783.50 -3322.00 0.01** Theta>
(-39340,-4551) (-49928,-6418) (-10524,-152) Beta ~ Alpha>
Beta

Low Alpha

High Alpha

Low Beta

High Beta

Low Gamma

High Gamma

-1796.00
(-5929,-705)

-2840.50
(-4130,84)

-2802.50
(-4726,885)

-3750.00
(-6151,705)

-2840.50
(-4765,-447)

-2689.00
(-4078,-327)

-6611.00
(-13971,-1005)

-6071.50
(-10287,-2526)

-4740.00
(-10723,-3243)

-6177.00
(-10385,-4121)

-3837.50
(-8489,-635)

-1829.50
(-5141,-691)

-1405.50
(-3304,-279)

-1129.50
(-5496,2)

-1254.00
(-7542,623)

-2439.50
(-8986,-980)

-1848.50
(-3761,-828)

-1777.00
(-2578,-433)

0.06

0.15

0.18

0.18

0.91

0.91

MHR: mean heart rate; SDNN: standard deviation of all RR intervals; nLF: normalized low frequency; nHF:

normalized high frequency; LF/HF (ratio): low frequency/ high frequency.

%p <0.05, **p < 0.01

26 BEBEBLZIREST A »aecg LR (n=10)

BEFSV/ER Theta 4 » Alpha 4 » Beta /i »
2 LN : LS ;e LN i p-value
(A ) (m i) (m A )
MHR (bpm) -0.70 -3.00 -1.30 0.90
(-4.30,0.55) (-8.35,4.30) (-4.40,1.45)
SDNN (ms) 2.10 0.10 1.40 0.17
(-0.55,12.05) (-3.65.,9.20) (-3.65,16.25)
nLF 0.21 -0.13 0.02 0.46
(-0.59,1.04) (-1.00,1.27) (-0.23,0.86)
nHF 0.23 -0.06 0.12 0.64
(-0.22,1.09) (-0.34,0.35) (-0.33,0.80)
LF/HF (ratio) -1.19 -1.15 -0.06 0.24
(-2.07,-1.56) (-2.61,-0.47) (-1.06,1.57)
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(Fr4)
Delta -20916.00 -29946.50 -161488.00 0.90
(-127587,-3344) (-561329,-2924) (-282580,-12430)
Theta -12857.00 -18019.50 -43381.00 0.90
(-30149,-3547) (-79477,-1294) (-63870,-9926)
Low Alpha -1578.00 -4167.50 -7875.00 0.72
(-8241,-874) (-18464,-687) (-12044,-2961)
High Alpha -2907.50 -3698.00 -7204.00 0.46
(-5869,-1092) (-17779,-1003) (-11806,-2426)
Low Beta -2549.00 -3789.50 -6461.00 0.37
(-8078,-796) (-13839,-909) (-11562,-1660)
High Beta -3002.50 -3321.50 -6618.00 0.24
(-7263,-1165) (-15826,75) (-14192,-617)
Low Gamma -3654.00 -2490.00 -5725.00 0.37
(-7062,-919) (-13130,32) (-10520,-774)
High Gamma 2201.50 -2486.00 -2935.50 0.10
(-5755, -728) (-11966,117) (-8997,-616)

MHR: mean heart rate; SDNN: standard deviation of all RR intervals; nLF: normalized low frequency; nHF:
normalized high frequency; LF/HF (ratio): low frequency/ high frequency.
*p <0.05, **p < 0.01

GBE

ﬁ-iﬁﬂ?i <~ %i@&*H- BBM 2 RPS /i » B% » * % 4% Theta & Alpha
DB % Beta M KR ML AR ha ke AT B BB S
BBM & RPS /1 » ., ¥ 4 2 é,—?,’"i FEFT Y 0 F e REEY = 84 5 (Theta
Alpha, Beta) % H w2 o A3 B&dpd o LEADRF A= BT 00 1
$ HRV 2% 583G - TRADPTL - 5 F ¥R 5 > %% Theta &
Alpha #f & Bk e Beta #7 5 { a0 "F M AR A LA B H DRI N EFEME
BRGA  m Z R S R Y A R P BT R %ﬁiﬁﬁﬁ‘-”g‘] o
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Fi%%dnd o 3% A4 < Theta & Alpha #f 5 e #-£ 5 » & HRV 2
LF/HF 7 % % ™ % >}t 233 3 - 3R (Gantt et al., 2017; Kumano et al., 1996;
Lin et al., 2024; Sung et al., 2017) » #& * $ ™4 5 7 BBM & RPS » 3 243+ %%
MARH GFEERIRH S EEERE R ?aﬁﬁ-ﬁ o ¢h A MR K b
Bk fr 0 4o Theta & Alpha #f & fieat @ BAIE » LT Favk it » R T %R

E RSt P PF 0 4o Theta 2 Alpha jk fipF » 7 2 @ 3R &8 F IR R S EUK 1
(Ingendoh et al., 2023; Puzi et al., 2013) » iz &%k > & » A& F B &g I3 56
R #% Theta ~ Alpha £ Beta #f F ek » % § R T % » LB %22
3 %% 7 - &k (Ingendoh et al., 2023; Nomura et al., 2006) - # i, Jn F1# 3 :1(1)
A B ER T LA TR ER TAYG TR L EHw A e i
#% (Garcia-Argibay et al., 2019b) > F]!* 2 F R EFFR T 7 T2 F %% 5 (2)
REARRLF G F ek A2 k> % 3 M7 # & Alpha/Theta
Bt 3 &2 ¥ (Akbar et al, 2016; Kan & Lee, 2015) 5 (3) #F# £ 4 # 5 +
B Tl o FIt B AT Y B 20 A4 N BRED A F T
tHFFTEERELH WRwr 2 > FRL-RPOFHELEF FRE-HEY
75 PR REGE Bk R R e I R AR o

o FRR 5 o e Theta #f F b oy R 2 R WX F ¢
AP (LFHF) (3 5 %) L3 25 420 @B LF] 8% - R
Theta #f F e Bk v 2% 2 Bl 2 B A G e s K2 B4 5% 1 (Gantt et
al., 2017) - * & ﬁ‘@’%;ﬁ‘jﬁ’ﬁ BF e iRt B oF s o T2t 420 Theta #F 5
kBT e R O TR g e #53:»5:' Alpha #f 5 #-% F chj &
W2 oWy ed®E >0 > 5 cgandpihn s (LF/HF) $4pkF > 2
PR Ak RHEA T RRY - R EE L EE R Alpha ¥ ek
LR g o T8kt (Sungetal ,2017) 0 ¥ - 26 0 RERERLF PP L
W i am & 2o HY - 18R Tk L s Alpha i & PB4 (Akbar
et al., 2016; Kan & Lee, 2015) » ]t % % 4 Alpha #f 5 ek 5 5 ¢ 2 &
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Alpha j /&% o

B RW 2 BERWLEE %2 6 0 X Theta » Alpha #f & %
Kt 0 2 # % & 4p % (Delta, Theta, High Alpha, Low Alpha, High Beta, Low
Gamma, and High Gamma) % 7 8 ¥ T " > % %2 H I PUHF L 7 - R
(Ingendoh et al., 2023; Nomura et al., 2006) = }* £ B ¥ it & pt 1 2/ E#H ahid
PR ARERFRORE ML EAARLF ANAD S  BEE S
LBARF R ARFELFEELEYE SRR SRE KRG T
ELO R ] o

F-25 0 3 RE2 W ARy LEE Beta i AR R 1 H ik
Rk T B ﬁ-’@“xﬁﬁ“‘ﬁ ErfA T  REF TR R AR
;é«—'ﬁ‘ LA F{&‘,;‘pﬁ:}ﬁ 4 Low Gamma % High Gamma 7 3 % & ' > it g % &
2 # 7 (Vernon et al.,, 2014) ¥ % 7 — 3k o Vernon et al. (2014) R > E B =
£ A4 Betajh 22 BBM {6 » BEREIG L ST A < tpees o ¥ o 2R R T
RFFa i~ (ot H- R% B ~Beta AR chig * o fl) 245 B o
ARTFLIARMAL G- B -

NTAZEERTE

rAETHFER ERE R ;éiﬂ" aow R 3 g5 > Theta %k v Beta %
R L e nHF » 282832 7 7 %% - &k o Ganttet al. (2017) F‘*?Z:}ﬁ RiD SN
@@ﬁ(%ﬁMm)a%ﬂﬁﬁaﬁﬁ%@b@ﬁ%\éﬂ?%%ﬁ’wF¥’
BrF i AF (4o Beta) 4t 49 8@ 4 L b en % 1 ?T‘fw“é (Chen et al., 2022) - i
4 ﬂ#ﬁ%?‘/ﬁ%i"?k—l‘l REARERF S HL LEAARLF L BT
NE- RGN I ARMAEL SN ED -

7 Jﬁ s ¥t B e ;éiﬂz » AFF T % % BT Theta &2 Alpha # Beta %
£ Fr L #c i % 3#F o Delta 2 Theta "ok ™ "% > R @ &2 Vernon et al. (2014) &

RELFEFALY OREE T - RGP HT 0 b Alpha T o 4p gt
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Theta &2 Alpha # 34 » @ Beta # 5 T ' o AT T REI AT HER &7 5 &
pmLELD ﬁ.—"” BRI R AR A 2L R (BHFP T vs. P

¥t # %) (Vernon et al., 2014; Ingendoh et al., 2023; Nomura et al., 2006) -

PR !

AP ABEREEFEMG SR %—,ipfﬁ£§ﬁ“%
peIREREARZ O S RAEREY fﬂﬁ“’v’fﬁ%‘f%“fﬂiﬁ%o 20 A
FriaegiEimEgi®s (HRVEGR) » T A7 imig (g€ i)

o

TR R o AT HNES 20 4480 0 > EAAXRREZ TRE T

E-)
Z
3

ZERIGEREORERF® LA FIY o ARFIVEELEEL 4 pFF S
SRR HO MARFRA R IR OR S B o AF R 20
Agr HRV plEK K o2 e L P ™ LR & Gock > e i Fof s
%ﬂﬁ@ﬁﬁww,m?ﬁ@&ﬂﬁ&ﬁﬁm&%£’ﬂﬁﬁi%%ﬁ%ﬁ
BFE 5T AP Ry DEFEIEHF H BBM) > 4 LS L&
;}ﬁ] CREERA H AR Ak o AR ET R P FLRMSEE 2 Tk
Lﬂ%am; SR W A4 BBM aocfy 0 a2bBd A S a2 E R o

A
H A

'ﬂlll’

n

AL ERRN O LEARRLE AREZ B R FOE LR 20 4
6 » #% Theta % Alpha 4 5 ch i 5 &0 6 £ 384 % MR A g % A
RFRARA GRS EERERgERTI L F FXRFFEHG R
WomAt RlzE k@ % Alpha #f 5 Bk 2okt - Al > 6 0 A7 58
= AR R R A O~ 180 ARG # 5 (Delta ~ Theta ~ Alpha ~ Beta »
Gamma & ) 357 TR G o L RERTERICHBRAEH AL RPT Ly
%2 & A Bk &8 T Theta/Alpha F 2 efics8 7 o> Tt H B B p kgL
cb B - IR e
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