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 E: B A RE SRS AR T RREAE L F R AmE T XA
b S B EBOR E T, AT R R A TRF X Fik: 120 % 18~26 % HX (F3 4
WAy 242 F VAL A B EAFE- T RA HEAFERT AA AGAF-RT A A FK
FAFERT RA, KT AR S T, #5488 min B BEAT AT ;4 LLAK I IR H VR B LA
KR A IE A FAUHF T 10 min P 5% R BATFIEF (50% S FAEE+HECF) KA
E 2 RS G BAT G M (WL A% % BATAL 98 T, A R & T 10 min) . £ R
B R FEAFRET HORAF KRB AR Y AT REN TORREIFT THT 25
R (P<0.05), JoAl i 28 3 46 RO AR AT 89 & /R A 2018 25+ R 2% (P>0.05) . AR F R
T REMT , B AR LK Y R AR AR 2K T I & ML 2 RAF 53 A T AR
RF R TIRGEAFEL(P<0.05) ; & LA R 04T 3K R AR 74 AR 26 K -F 4K LF/HF J
% \RMSSD Bfik iy AL G & R TARGAL R A2 Rk 8] R 50 R-F, B4 L BT AT AR
BTN AT R, SENRE SR AL TIRGENER, L& AREZFH P, By &
TR AR AR 2 IR T A R T e AR R WL A 3 S AL AL AR 4% 2 I AR A
W%, AREHT, HEAMFBERT A5 RABAI R 4o &880 M T
AR X

KRR : A BB B AR F R A ARG A T

Abstract: Objective: To compare the restorative effects of different visible green index and music
rhythm combined stimuli in aerobic exercise, and analyze the optimal combinations of stimuli.
Methods: 120 subjects aged 18 to 26 years old (mean age: 24.2 years old) were recruited and
randomly divided into the high visible green index-fast rhythm music group, the high visible
green index-slow rhythm music group, the low visible green index-fast rhythm music group,
and the low visible green index-slow rhythm music group. The experimental procedure was as
follows: After subjects completed the preparatory work and sat for 8§ min, the pre-test was car-
ried out; and subjects in all four groups wore VR goggles and head-mounted Bluetooth head-
phones and completed 10 min of moderate-intensity power cycling (50% heart rate reserve+
resting heart rate), and returned to a quiet state for the post-test (visual and auditory interven-
tions were still required during the recovery period, with a recovery time of no less than 10 min).
Results: Under the same degree of visible green index, the subjects’ diastolic blood pressure had
the best improvement effects under the condition of slow rhythmic music, followed by fast rhyth-
mic music, and there was a significant difference between the two (P<<0.05), while there was
no significant difference in other restorative effects indicators between different music rhythm
groups (P>>0.05). Under the same music rhythm conditions, the changes of the decrease of sys-
tolic blood pressure, the increase of positive affects level, the increase of restorative outcomes
score in high visible green index groups were significantly greater than those in low visible green
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index groups (P<<0.05); the changes of the decrease of diastolic blood pressure, decrease of
negative affects level, the increase of LF/HF, and decrease of RMSSD in high visible green in-
dex groups were greater than those in low visible green index groups, but did not reach the sig-
nificant level. Overall, the restorative effects of slow rhythm music was better than the fast one,
and the restorative effects of high visible green index was better than the low one. Conclusions:
During aerobic exercise, listening to fast rhythm music can significantly alleviate negative emo-
tions, while listening to slow rhythm music can significantly lower blood pressure, and watch-
ing high visible green index natural environment videos can significantly enhance positive emo-
tions. In aerobic exercise, high green view rate and slow-tempo music combined stimulation is

the best visual and auditory composite stimulation method.
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gt SR AT 3 40 3 D 7 4 8 5 ) (B BF L E A FH 77 K 45 4
SRR /EENE AR R EIDE: 3 IR R § ol B i/ N
B 1 B FLAL (attention recovery theory) i\ N, St (L IEH A
B 15 5 MOE 11 2 CH 0D 1A AN 8 a3 2 OB B 0D 1 %
A AT NN FR 9 55 45 B R KL 4815 2 2 (Mason et
al., 2022 ; Zhang et al.,2023) . ‘B A 35 IR AT LA 33 P 1k
JR A R, A T e R 2R b R R TR AR R, R AR TR
FT U (I3 88 45,2021 5 Shin et al., 2022) , A5 4 4F ) 14
T 4 R TE 7B AR (Agres et al., 2021 5 de Witte et
al.»,2022) . JTFHE TR B, 78 P 5 5k AT 02 Bl it
MW 52 B I C D0 D ) I S T 35 O FHOW 5 SR 3R 58
73 1A) ) AH BT B — A0 = W 5 R R, B 7 AR B R 2
B0 JRURA BRE , 5 3 77 A B U 1A 15 48 D5 Ak (Li et al.,
20215 Li et al., 2022; Lindquist et al., 2016; Liu et al.,
20210 . P, A B3 B 4 T I 2 R S A
AT AL “ P [/ %N 7 (Ersin et al., 2021 ; Klein-Soetebier et
al., 2021; Song et al., 2021; Song et al., 2018; Wooller et
al.,2018),

FET T SCER B IE G AT R B, N O IBIR 2 5 H
Fr A PR« s iR 0%, 1E H W &% ML 2 (visible green in-
dex) H H T &M 77, B A RAK 26, i Al AR 77 AR
W Py 0 B 25 2038 (42 BK %5, 20225 Roe et al., 2020) . %%
WA N E B I — M EW R =4S s
VA 8 AR, BB A SL AR BT B AN A X gt 60, A T Y
JECRIRE B CR PR B 25,2022 Ki et al., 2021) - Kabisch 5
(2021 I BIF L2715, A B0 S A0 2 BE 5 A 1 T 1 B2 2%
REIEAEIC, BARE T Ak, AT G RE 3 J5 3 1A O
PETE e AT A IS B A R 3 T I W o A
T AN [R) S B BT Cln 28 [l AR AR 4 T 0 TR OK
V) 5D XoF 8 Mk & Pk 52 20 R 1Y) 52 1) (Janeczko et al., 2020
Rogerson et al., 2016a; Simkin et al., 2020) , &l % A~ [d] 4% &
25 1) L 3% B AR AE CUN G4 300 (11 46 R 38 72 e T AR 38
AT S o AR 5 W 0 O ST U7 T, R A
ML BB — W 5 ) T 0 1 (Katsavelis et al., 2020
Léger et al., 2022) , BL f — 3% #£ 4 [F] 7K “F R B A # 3 (Lin
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et al., 2013) , fif I3k - A5 6] K S A0 58 W o i) e XA &
PRI TG 28 88 ROR 22 ST O .

N UL, AT 98 B AR 45 & 4 /0 O BF SR , T 0
T8 b5 A0 AL B AR bR 4 BT, 8 A RE B A LT B A
T B G B — A B B I 1 2 AR 2 e, R LR
AIBHPHEMRMEE SR T ARSZUES F R EH
& 77 2 NS 2 R e 2 v e M A 7 K

1 HARMEKEFE
L1 ARFA %

LWL E K 2 ARSI A8 PR B e e (AL 5
ZSRT2023005) £ H ] Wiy PR 1 56 3 i A o3 M G5
ChiCTR2300071884) J& S ££ 471K . & T G*Power 3.1 {4 5
FEAS &, 2 I8 A 38 B 70 (Rogerson et al., 2016b ; Wooller et
al.» 2016) 32 BUM % S 402 2 F VK1 o B B N 0.05, R
= W B N 0.25 (Fraser et al., 2019 Litleskare et al., 2022) ,
Iy % (power) B¢ & 4 0.80 (Browning et al., 2020; Flowers
etal.,2018), HE N 4, KN 2, 1HHAT HHERF FE A B
B 23 N, FEit 92 Ao 5B e B B v I RE ALK W
WISFE BB 140 N BENL I 4 4, AL 35 N, S A B A 90
N BT B 30 NCE Do B TR &, 3
T T ] A 2 1D I AT AR A B W L RE R A 2) R
BEAT o A5 58 B RS B, RS AR Ytk S8 M AR AR etk
P 3 LABES B RIS I EE : 4) R L Ch
B LR ITR 56 B VR SEB0AT 55D o w4 AT 2 8 400 26 7 (L 3
T7 i TS BB D) A B AT EBRAE A H bR F A R .
Bl 7E S 5% T B A A IR AG B AR, IS A AR VE B
4% In) % (physical activity readiness questionnaire, PAR-Q;
2002 M2 3T O A= BRI [Fl R 5 BR A W A AKAT 3 d A
5 0 ZU32 By 5 AN W] RS o RS A A, 8 G BN I R S
B .
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HAE K RFF: n=1 HIFERKISF: n=2 HIEHKRFF: n=0 HAEH K RFF: n=1
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Figure 1.
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2) MELR
3) % FH (LF/HF, SDNN, RMSSD)
4) K4 RS ATRE
E: ARG T4 RT A AL T 650~ | mindHE
9
I

\

3minfed- 5 mindfde 10 min#) % 8 47 £ 47
:
TR v
iﬁ 10 min ¥ 5 5% &
e Pryriees
(ﬁvﬁ 50%:s F ik b+ B K
St R VR B Hife AL,
iE 3 P AR IA T
FRE S BE IR
&2
Figure 2.
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Recruitment and Screening Process of Participants

O F i £ + F# .0 % (Duncan et al., 2014; Flowers et al. ,
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T & e O B : T )5, R il I &2 e #
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JE& MR -
1) ARMLPE/IE AR 2
2) RALR
3) % FH (LF/HF, SDNN, RMSSD )
4) Mk R 5 AR E
e ABUG M o R R AT A9 S mindkdE

Q
I
i
10 min¥A £k 4k & |
! \
v
AT
E&
BHERAEEHRE; e
R VR B S f=FAL, S
WA b ARIE H T
355 F IR

KEAE

Experimental Flowchart



T EA B BT XXXX G XX ) 5 XX

123 BLSE I 37 & B R K

SRAN I 4y S AR Uk I B 7 5 2 i R H A (2006)
SN 5%~ 15% NG % 37 5 (Bl 3a) , 50% ~65% A
EaMLFR R (B 3b) . WHEITE NG RITEE TR L
.24 Photoshop 5 Excel # . %% Wang % (2020 [{ i 51

T7id R e RS B % 10 TR A% R > A AT HE A 4
5 IF 70 590 B 48 3 A MR B D) He, B 0 1 A BB AL s B
1 min, R A VR AR S IR W7 58008y fse K2 B PR AR
G TR 2O S 56 RS2 M, BEOR AR BT 2428 VR H B Xk
W LA B (A

B3 R.EFUEENUIBHSVTBERGNEEE

Figure 3.
Ea KM EDF 0. HEMET T,
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R [ Br A & R F IR VR E AR EAT H R SRRk,
27 Lee %5 (2016) [ 5 , i ik Bpm Analyzer #1115 #&
SR52%,60~80 bpm 918 5 5 H IR, 125~ 145 bpm A PR Y
K. WAILERIRTT R 8 B (62~79 bpm) , T
Z2 R 8 1 (125~140 bpm) . Ay 3HE G M 7 6 1 3 i A 5
M, SRR 3 5F FEHL S B 42 (75100 dB.
125 WHHZEBTFHERE

1) BB PR/ % 1 15 4 (positive/negative affects) » 1%
FH 1 B 38 F S I IE 4 6V 15 4+ 3% %0 45 I Cinternational
positive and negative affect schedule short form, I-PANAS-
SE) BEAT PP € » 1Z B R A A 2l A 5 (Liu et al.,
2015; Thompson,2007) . IF 1/ H CBARR L4 25D 73
e AR ARG SR ARG, T F R R ORI 46D &2
gy ke ARG R A2 .

2) K B 45 H (restorative outcomes) . % 1K 2 45 =&
% (restoration outcome scale) i3 17 V¥ 5& (Ojala et al., 2019
Raman et al., 2021) , G55 B H1GE 7 7 2= 77 4G i &
3ANYERT , YR LA 0B, S R K VR R ROR R

3) 0 FAF 7 1 (heart rate variability, HRV) o K A
First Beat Sports /0 28 552 I W5 Wl 5 458 30 4T HRV %04 % 4=,
LR B % AN A R ©LAS B SC BT FT SR IE (Corrales et al.
2012; Nuuttila et al., 2017) « K i 44 J5 0~ 5 min #J HRV %
P AE w00 BOE S o H 5 U TR HT S min ) HRV 20884 A
o M HOE . HRV I #0354k 2 2 % Corrales 45 (2012)
Nuuttila % (2017 A1 5 )11 55 (2023 7 7 -
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Video Screenshots and Degree of Visible Green Index of Virtual Experimental Scene with Low and High Visible Green Index

4 I . SR ER 48 e HEM-7121 18 #5 3% ifin s 43 &
Bl A b B e i e AN BT K 0 B Ak T AROIR
A, FHE AR M REPRCT S0, 951 50 BERFF R — K
o Dy i G R B0 A ) A i LR 3 BRRS T, 25 Ojala 55
(2019 BIF 5 J5 3 , I 3% 2200 52 2 VK, 43 3 B 2 YR W 46 )
FNEF 7K & (P 3948 .
12.6 HIEAHEE it

KH SPSS 21.0 A AT Gitt 7 it e RAF I8 £ 45
HE 22 0T AR S L B AR BMI MU 45 2035 15 AR R AT F ik
Gt o BT s SR A — MR MR Y 2 IR 3R 7 22 43 M kAT 4T
AR [ 25 SR, A A S N 82 HOE R R AR N AR gl
NASEBY SR — M2 1 A Y o8 5 8 7 22 4y W AT A N
R 2 R R . P<0.05 ik B2 E MK, 72=0.01 .
0.06 A110.10 75 531l g /)~ < Hp 0 R 80 R

2 #R
2.1 HUXA KRR

A TSR A B3 TE 120 N i 18~26 %,
SERIER 2425 . FHod, A L& 60 N (K D).
22 BERFAN S G 6 £ FH

HI 2 2 WA, BEAA b v A e - LT 22 2H R R A 4
PR TERITE NG 96 2 R ROR e AR, TR R 18 1 2 4L =
TARAL. BAWWIEE LG22 FREES, PR E
BEBEAE LS. g 5l EREE
PEK P (PO RN B (2> 5 AR 23 LU 18 15 22 8 SR 0V A
15 28 1 B AR R B 5K (P<<0.05) , 200 38 v 48 2008 K T
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IR RIB 1 25 0

(p>0.070) o 7oy 2% A F 05 BB A 17 2 114 372 T M 2 A0 R 2
B R FARERALER , H oy 2 2 - PR 22 4L 1 AR AL i 7

VSR
Z LR Z (P=0.037, 12=0.076) . 5 Il & J5 % 4 H1 45 3
SR 4 LTS VR 4 R ARZE R R B (P>0.05) , LR

K (P=0.005) , 24 W 585 i (72=0.134) 5 i ZR A0 26— 18 715 PG 3T 2 = B35 (P=0.021) .
F1  BEARSERIR ST
Table 1 Descriptive Statistics of Basic Characteristics
T¥ WA SHEME-BTAA=30) SHEMNE-ZTFT EA(n=30) KEMFE-RFAH(n=30) KENFEZF A4 (n=30)
Sl H % 23.67+2.41 24.4740.92 24.60%+1.18 23.5341.77
S 23.7342.02 24.2041.08 25.1341.06 24.60+1.18
4 &/em B 177.73£5.66 177.80£4.83 177.67£3.68 176.67+4.97
2S 162.47+3.52 163.93+4.61 165.80£4.72 164.73£3.88
hE/kg B 72.2045.87 74.67+9.24 72.4746.60 71.8746.99
2 55.47+4.17 54.1346.30 57.87+7.46 54.8745.30
BMI/(kgm?) % 22.84+1.32 23574231 22.93+1.68 22.99+1.62
% 21.04+1.79 20.10£1.73 21.03+£2.42 20.20£1.60
F2 BHEHIVBEYBRBIRERERIRER
Table 2  Differential Test Results of Psychological Indicators in Each Groups
FRAR BEME-T AL HHEAEITT A ARGEMNE -y A REAFRT AA R
AR iy 6.93+£1.91 7.20£2.68 6.77+1.70 7.13£1.83 F=1.223
J& M 5.93+1.36 6.30+1.62 6.03£1.35 6.80£1.61 17,=0.031
20 hAR F=5.241" F=2.568 F=4.327" F=0.540
12=0.087 1,=0.045 1;=0.073 172=0.010
AL S Epl 12.2042.62 12.434+2.92 13.134+3.87 12.9042.40 F=3.378"
&l 14.6343.90 14.30%3.81 13.6043.86 13.10£2.98 1,=0.082
20 A phdk F=8.500" F=4.552" F=0.224 F=0.084
n2=0.134 1.=0.076 1,=0.004 12=0.002
MR ES AT 21.57+5.52 22.674+6.32 22.80+6.02 23.37+6.23 F=4.159"
&l 25.834+4.81 28.0744.49 23.834+4.38 26.231+4.48 12=0.099
20 PhAR F=10.885" F=14.643" F=0.624 F=4.161"
12=0.165 1:=0.210 n2=0.011 12=0.070
W AER-BYFWELE ATl 8.17+2.21 7.33+2.75 7.03+3.54 7.07+£2.36 F=1.094
V=2l 9.03+2.57 9.27+2.21 7.87+2.01 8.43+2.27 17;=0.028
20 phdk F=2.124 F=9.288" F=1.704 F=5.533"
12=0.037 1:=0.144 12=0.030 72=0.091
R EREF N AT 3.50+1.46 4434133 3.13+1.31 4.30+0.99 F=1.025
J&ml 4.03£1.03 473+1.41 337+1.10 4.10+0.88 17;=0.026
20 AR F=2.745 F=0.695 F=0.565 F=0.719
12=0.048 12=0.012 12=0.010 n2=0.013
WA R- B & N U AT 9.90+4.24 10.90+4.55 12.63+3.01 12.00+3.70 F=3.173"
J&ml 12.774+4.04 14.0742.57 12.6043.12 13.70+3.64 17;=0.078
20 podk F=7.129" F=10.894"" F=0.002 F=3.094
n,=0.115 1,=0.165 1,<<0.001 17,=0.053

E G 5 AT AR, *P<0.05,**P<0.01; TR,

LR - R

RERAL - P SR QLRI D e LR L R 187 SR THIR i K (P<<0.01,7;=0.210) ,
z

ZEUHVE R DD YR BT S5 MAS > B TCR B E 2 A B3
(P>0.05). ik EWE 4R EMITERTE EFESR,
H4HBH BFMEZEF (P=0.008,72=0.099) . Xf Lt P{H Fl
ny AT UAE Y a2 -18 5 R AW E 45 R L E S

K2 (P=0.002, 72=0.165) , Ifii 16 Z% A 2 — PR 17 25 2 i 1K«
T X EL A v TR 4 R B ) 2 25 (P<<0.05), RN
B R 18 TR AL 2=0.144, KRG M EF - BT R H
=009 B KR FTIRTEEF R (mBUER-RWEA
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17;=0.037 , R LR AN 2 - PRAT 284 )=0.030) 5 M VE & S 4E L AL
[B) R EH Y LE A gl R 2R B M 2 R (P>0.05) .
S A RS O 4 FE I I A TR 2 S R (P=0.027, )=
0.078) , = R AN 3 (g SR A - PR AT 22 21 2=0.115 , 1= G L
-G R H n2=0.165) ARG R (RS F - P11 2 4
n,<<0.001, & £% L % — 1% 5 22 21 52=0.053) $i& F+ i FE 56 K
(P=0.002,7>=0.165) .

SEERELE QUP N S S U RPN G Y
{1 4 A1 W 2 5 K (P=0.012, 2=0.109) o 15 15 2 Xof &7 7k i
WEE ARG R K 1 B9 595 4R (P<<0.05, 72>>0.080) .« o,
o SR 8T 22 4 B N B (P=0.004) , RN B 5
(72=0.140) ARG F 185 23 4 ¥k 2 (P=0.031,17,=0.082) .
4 SR T B AR B2 22 S AN 235 (P>0.05) , &F 5K K B AR
R JBE 22 57 2 25 (P=0.007) .

®3 BABEWUBENSERERUERIEER

Table 3  Differential Test Results of Physiological Indicators in Each Groups

Ei-t o3 SEAME-BT A HEAF-BV AL MKEAFR-BRTAEAA  KENAFE-RT A4 20 18] He g
M 45 JE/mmHg BT 112.33+8.40 111.07+£8.71 112.03+£9.38 110.93+8.51 F=2.362
J& 108.87+7.60 106.53+7.93 110.80+7.25 109.0349.06 1;=0.059

211 hdx F=3.429 F=6.724" F=0.367 F=1.287

7;=0.059 7;=0.109 17=0.007 1;=0.023
473k E/mmHg AT 68.17+4.76 68.57+6.32 69.43+7.01 70.00+7.95 F=4228"
J& 67.13%£5.35 63.87£6.00 68.804+5.87 66.1316.80 1;=0.101

M i F=0.639 F=8.980" F=0.181 F=4.882"

n;=0.011 17,=0.140 1;=0.003 1,=0.082
LF/HF BT 2.33+1.46 2.56+1.45 2.52+1.80 2.60+1.56 F=2.929"
J& M 3.09£1.57 4.58+3.18 3.1942.00 3.8942.42 1:=0.072

201 e F=3.644 F=10.062"" F=2252 F=6.006"

7;=0.062 1;=0.155 1;=0.039 1,=0.098
SDNN/ms B ] 65.34+22.43 67.51+23.26 60.12+20.94 60.96+25.42 F=2.798"
J& 50.37+15.71 55.514+18.27 53.68+20.88 57.89+25.04 1;=0.069

21 b F=9.933"" F=6.885" F=1.568 F=0.231

17;=0.153 n;=0.111 17=0.028 17=0.004
RMSSD/ms AT ] 64.00+23.80 65.19+28.77 66.78+31.22 58.93+27.64 F=0.612
J& M 52.66+16.72 51.03+18.36 54.02+21.61 51.05+15.23 1,=0.016

20 dR F=4.656" F=5.171" F=4.141" F=1.958

17,=0.078 1,=0.086 1;=0.070 1,=0.034

AR L, E AR LR 8 AT FE AN A1 HRV 48 AR 48 1
JE 8 K. LF/HF ¥ 23 FF#& %, SDNN # RMSSD ¥ &
NREETA . 18T ZE 4 LE/HF 1805 A R B X TR 334,
Forh s M A 18 71T 22 LT 8 W B R (P=0.002) , R4 R
52 1 (2=0.155) , IR G AL 18 47 Z2 4 ik 2 (P=0.017,
72=0.098) . 4 ZH LF/HF A0 8 75 R AFAE W35 1 (P=0.037) .
AR TR SR 1T 23 % HF R, 4R 2 41 SDNIN B& 1 i 42 40
HRATEH p)=0.153, m ML E 18T 22 4 =011 &
FH R TG AN 2 A (IR ZE - PR AT 22 2 0=0.028 , IR 4 AL
H18 N Z2 4 n2=0.004) ; AH F AR FLE T 18T 5= & %
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Table 4 Differences in Dependent Variable Indicators between

Different Music Rhythm Groups

Gk A% F P ,
BHEME W 0.443 0.509 0.008
Ak R 7.066 0.010 0.114
BN 0.009 0.924 <0.001
B 0.599 0.442 0.011
WA LR 0.447 0.507 0.008
LF/HF 4.130° 0.047 0.070
SDNN 0.050 0.825 0.001
RMSSD 0.150 0.700 0.003
ARERALF 4 R 0.880 0.352 0.016
A3k R 4.780" 0.033 0.080
HARMEE 0737 0.394 0.013
A 0.001 0.975 <0.001
WA R 2.480 0.121 0.043
LF/HF 0.699 0.407 0.013
SDNN 1.025 0.316 0.018
RMSSD 1.591 0.212 0.028
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Table 5 Differences in Dependent Variable Indicators between
Different Green View Rate Groups
FRYAER LT F P n,
P 2R W45 & 4.648 0.035 0.078
AF3RE 0.363 0.549 0.007
HAEM L 0359 0.552 0.006
BN 5852 0.019 0.096
AR 6.640° 0.013 0.108
LF/HF 0.049 0.826 0.001
SDNN 1.384 0.244 0.025
RMSSD 0.238 0.628 0.004
1% AF R W45 & 1.691 0.199 0.030
AR E 0.687 0.411 0.012
KA 1.551 0218 0.027
UMY 2.638 0.110 0.046
AR 3.478 0.068 0.059
LF/HF 1.994 0.164 0.035
SDNN 5.408" 0.024 0.090
RMSSD 1.462 0.232 0.026
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