Advances in Psychology ‘U>BR2EHERE, 2026, 16(2), 57-67 Hans Xt
Published Online February 2026 in Hans. https://www.hanspub.org/journal/ap
https://doi.org/10.12677/ap.2026.162061

MImREFT R EBEABFERITARER
RERI N

K%, NEHK, BFKR, £ T
W ERRAE G, SN X

Wk H . 20254F12 H26H; #HHEM: 20264F1H16H; KA Hi: 20264F2H2H

HE

BE: ATRBEERBSEERRE, EEFRABEENLT, IOMBITRAEE ARG B
REFEREFAYMW; REMEBRNEEANETRE. SFITRREN. ik FHUCLATURER.
BENAETERBAE N (CASP-19) ZE NEISEFHEE WA, F7 @B 5% M 48 T
ZIET . BT RSS2 MEFEANETHN, EHSPSS 27.0fProcess EREFF X HIEFHT B 5 2HT -
ZHR. (1) TOMRSEERE (@ = -0.774, p < 0.001) R B EH AR, IMRSEVMEREHNK(r =
-0.413,p < 0.001) 2R EFAAMR, FEMMERFHNKSEERE( = 0.416, p <0.001) 2 ZE IEFHR
(2) RAISPSSZ ProcessififFModel4, X34 KA A BHCZEIUMIR 5 A4 15 5 & 17 1Y R A R T A
Iy, SZERFHIMIREE B EFNATERE(P = -0.73, p < 0.001); EXHER MM -KAEIMR S 47%
RERFEERNBN, ZP RN K Bootstrap95% B 45 X ] i_E T BRA 40 (-0.075,-0.015), EIFIM
BT LB S R AR AR TRANZEEANRERRE. 419 TOHRER 5w 83 T 435 R
B, ENHERMEHN KA S &G RE FEF M ER.

X 5in
ZEN, B, IO, LERE

The Influence of Loneliness on Short-Video
Engagement and Quality of Life in Rural
Older Adults

Lu Zhang, Guilin Liu, Kaijun Gong, Qian Zhu*

School of Management, Zunyi Medical University, Zunyi Guizhou

Received: December 26, 2025; accepted: January 16, 2026; published: February 2, 2026

EIREE .

SCES| TR, XUSTHE, JETTR, A T(2026). PO AT AR NS AT B AE3E RO IS O PRS2l
16(2), 57-67. DOI: 10.12677/ap.2026.162061


https://www.hanspub.org/journal/ap
https://doi.org/10.12677/ap.2026.162061
https://doi.org/10.12677/ap.2026.162061
https://www.hanspub.org/

£ S

Abstract

Objective: To investigate the impact of loneliness on the use of short videos and quality of life among
rural elderly people in the context of highly developed technology and increasingly enriched life-
styles; to propose suggestions for improving the quality of life of rural elderly people and alleviating
their loneliness. Methods: The UCLA Loneliness Scale, the CASP-19 Quality of Life Questionnaire for
the Elderly, and the Short Video Use Questionnaire for the Elderly were used to measure the loneli-
ness, quality of life, and short video use of rural elderly people in some villages of Zunyi, Anshun,
and Qianxi in Guizhou Province through convenience sampling. The data were processed and ana-
lyzed using SPSS 27.0 and the Process macro program. Results: (1) Loneliness was significantly neg-
atively correlated with quality of life (r = -0.774, p < 0.001), loneliness was significantly negatively
correlated with daily short video use duration (r = -0.413, p < 0.001), and daily short video use
duration was significantly positively correlated with quality of life (r = 0.416, p < 0.001). (2) Using
the SPSS macro Process plugin Model 4 to test the mediating effect of daily short video use duration
between loneliness and quality of life, the results showed that loneliness can significantly predict
quality of life (§ = -0.73, p < 0.001). The mediating effect of daily short video use duration between
loneliness and quality of life was significant, with the 95% Bootstrap confidence interval of the me-
diating effect ranging from -0.075 to -0.015. This indicates that loneliness can negatively predict
the quality of life of rural elderly people through daily short video use duration. Conclusion: Lone-
liness can significantly negatively predict quality of life, and daily short video use duration plays a
mediating role between loneliness and quality of life.
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R A R R, B OREE N AR R S R R AR AL B b, 585 Rk N R RR 1A G
B, St AR AR R X N T A B RS . N 2 A 2 A S T ) — N TR L, BB -bik A
N Ay BoREE 7R, 2020 SR E 60 & K LL BN DBk 2.64 12N, 5B NI 18.70% (H % Gi it ),
2021), HBHH 2030 45, SFEA SO EZRAEE RS REXR, 5420 EEE AL RN Z
AR, AR Rl . X EE 45 IR RN RN AR N IEAL T — AN AR 55 5 i M AL,
IR PR A 24 N 7 E AL 2 B0, T RN EE NPTl 2 8, A 3RA]
IRV

ERE R LA X, HTAOSEERR 2 E A0/ A 2 4 A IO ) 8 H 28 2.
PEAA S —Fp DRSS, B SSTAMARIE S . 1T AR R B AR RE R . BdE 2o,
o EA 7S BCE NIRRT 2 N AR S TR R R 7 (2019)) L FE HE T — 2P 1) mke 2 R AE
TEABR(TE L 10, 2019) AT B RTEMERTEYI R Kt #2255 2 /N J5 TR TR 56 21 (136 Rt S8R =2 A Jak
FEE . ARG T B B AE N AT AR AR W B R AR, TR T SRR, OEMERE. S
5. ZFRNEZA T . EFR, BRI Z M TR E 2 F AR S BTG R EZ AR, A
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WIS, BB 38 A A Fl Bt 2 2R V0 R A R B (Han et al., 2020). BFFURIL, #h4r. OEE. Z3FIK
A~ AR R AR VS R E N R . BS54 S, BTt R R it R B 3h 1K
AT S T, BN EZFEAETLRLEZ, BT KBTS SEH—RIME, E54
FL AR 2 A TR ) 8 ATOMURRAE g O B AR SR TR — DA BRI K, 2 — R R IUE L,
XA N AR TEAFAE S ZORE BN, e REFRFEEMIEZFE NN EETE. —IE 5 | Tl
LU NATNAR RIS 55 A 36 S5 R ORI 78 s, IR 26 38 o i 2 T 52 SRR SR (B, /NG, i
M, K, 2024). POMUZ—FRsRZU A2 O BLER J3R, BEAE RS 3G, i S BOR A
BR, KIASHHE NARYERE NPT IIRE ST, 7™ H 5 By O A A 35 JiT 2 (Cam et al, 2021). $EIEHEH
Bk 1. =S RECR A E 9 NAEE T E TR

FEE LR A 2 08 RFFAE R — PR B IR A . 4R NI AR 2 4% m] B AR 2 48 N At B i 42>
HLANR AR R E AL 2 K R RN 2 R R T ARG N F E D e —. i
Mz, ZFENATLURSEIR . BEE AT AT MSCRE, W RE 3RS bl 2 S AN E R 1% A TG . R AT
Tl P Ak 2 DX 28 2 R PO 50 22 4 N ARV T 0 B At . SR, D N B4R 5 AT AL 2 X 4 2 30 H R
WA/ B b, B AS T RE IR AT I T 22 A A 2 D 24 S8R N 22 A N AR TS TR R ) £ T RS
RIS N BORE SR SE T IX — 5, HOPe g R IR, 8 R AL B [ DA R AN 0 S A R A T &R
HORIE, HAnAE 5% 1% K7 ERE: AR Gtk RECH T, BAE 1%7KF B85k,
i, 2025). WAL, 5AME AR 245 NAHEG, A3 F A A0A ) 22 48 N PP R 3 W =2 A E K
SR, VSRR REREAR . X OESRB Y, ERSE] T AR B S, RS R G AR S R
ATE R R AR AT R FVE o FHER R 2. FEALAIAE A 4R SR A 2 AR NIAEVE T R . S B
RIPE K, HET, FAICE SRR H RN R ZMEZE TR  EX—RTRT, &~
ZAE NN AR R, JLE AR AT A D232 3 e N BIWF R AL b . #8 CNNIC (HFEH
BRI R ) RATHES 49 VAR EEHE B, #% 2021 4 12 H, T EMEMEE 10.32 12, #2020 4
12 A& 4296 15, HIEM KCRIER] 73%; Hr, 60 % LA EZBFEH P CORIEMG . KREGRERAR,
BT BahumB AR H o, e 7 — Mg iRk X—— . A, 2 e A
M. BRAIFHE (2018 437 AL R A I AN B EEE D) — b et 248 W BB TE FLIDE M
LA 24, 5 IREZ WA AL S BLR B 8 OC(YR P, EH, 2019). HEATRAEH, RS
KFEVEZ @, R AR NI — ARG 7, OS2 E NNATE S, X TosE
SR NIANE = T — AR B RE o T A R TN AN D 6T 248 N IR 18 T A% 0L IR B F IR AE 8 T
B, ARAESCHI FEIE R R AT AT & B RN 548 RO FT A R i SC R Il L R AR
WHEALARAE FTO 248 N AR RIS . B BT BRI R R, M3 X TR ik 5 b 2 AR A 1 i 7
Z KM E R FMT7, FEOTIRNE REEP TGRS NI RN, 208 2 i SR i
FRI R, FRfRMe . BT RS Tr . B G AL 2 SR IR, & AR B A R 4 58 S F A% L e 50 2 2
FHIVE . DI B R AR T4 NF 2 7 K £ (Milovich & Burleson, 2020), UNZERAMIE. ThAEEIR
FE 2 B RS S5 ) . Hor, A A A AR TE DD 22 A N I AIOMUBR B 25 B9 25 7 T B A B RCR (Kusumota
etal., 2022).Khalaila 25 A\ Ay 90 26 45 FH AT DA 3ok sk /> 4 i ) e i 2 v 224 N TR A 30 o i o (L
XA S AE A AR AR B R 0 2R, TRV RURL 2 PR B, B RS B2 5 KN A B [ PR s
(Khalaila & Vitman-Schorr, 2018). HfF 783 F15L B34 B 12 5 1R 13K LAH BLAE 23 5% 2 45 A0 OB RN A= 3
FRE T AEAE RN . K30 (Zhang etal., 2021) BEARF(BLACE, XX, XS Ik, f=3Hg, F4i%, 2021)
S E AR, AL F S AT 2 (8] 2 AR AR ORI . BT DK i b o vl ) &5 2L,
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DA I T A EAENBR IR, St B 3. AU SR ALAE AT A 200G, Rk 4. FEALIAE
FIAT AR IR 55 A3 o (ke rh A AR

LT, AR TE WA S B B 18] 5k R BT U B TR A, R AT rp 2 R 48 R T 7 2
WRED T EEMEERT TG, PEFEMSEWY. PZ2ERBFOLEESESENIHIRE. hE
FHANFRIR FEEMREEIRR F R mm SEE R m L, BHEAT A S K T EZ 0 T RCR IS 2 AR
Bb, M HAMGRN . AW IS AR MBS TR A ZE N EASE AT s, DURRS TR 22
FENEFEFREEW, N TRERMNZENEFRE. ZRIMEEEZE L. £z, ABTR%
B 25 NAE BT AR RS A 55 R 5 ATV 3% REJV SO A 1 X 2 48 N A0 B Ji i s UK
SR TR EN R RSB IRAE 5B S %, g et R AL S AE R R 5FaE .
KRR, F& 7 TRNZENNTII, Na RN ZF N7 A

2. R 57
2.1. #%

2.1.1. fARKR
FESTMNAE T ST 22T DAL P4 T R A7 ORI 7 30 55 60 % e DA_E TR F R SR« IR
RETCRERG . B RENS A B 2N, IR 333 43, Uiik.

2.1.2. fARIH

UCLA it % (Loneliness Scale, UCLA)

KH UCLA &R, ZE RPN BT &304 10 3 5 S PRk P 1 22 B 7= A2 U8k, 33X R
MAE A E SO — 4R . JREAEH) UCLA &% (Russell etal., 1978)f 20 N H . XL HAEHFLKHE 20 1
OISR IS I HR , B4 — 3k [ Eddy (196 ) EE . BN HAE 4 THEES: 4. REHH
P ; 3. AR A 2: RIBDH IS 12 RMNKRA S BHEEH o RECN 0.89, 45
1=1%r; 2=24y; 3=3%r; 4=44y, Ho. &HU, 5, 6, 9, 10, 15, 16, 19, 20 BN FFit4(R1 1
=4, 2=3, 3=2, 4=1). REKEANKEH M. SRR IMER. KT 44 75 3 IUMERR 3, /D
T 28 MMUERAR TG, KIS AT 33~39 Z [0 45 BRI 8 0 FIARUE T 433047 AT

ZAE NAE I U I 2 W] 45 (The Control, Autonomy, Self-realisation And Pleasure Scale, CASP-19)

AR N ARG B 2 10 45 (CASP-19) 1 Hyde gl (Hyde et al., 2003). ZRFAHE 19 NTH, S5
AP HAT - EI . AR BAHL R T RIS #36] 1~6, PN TOASIRE ) A 7~11
W& SCAN ANAZ AN TR AR 12~15 FEFRICI 16~19, #iHE 71E ALK T3 &S 2,
AT RN Sy BB gALDA “a% =37 . “AEE =27 . B =17 A A4 =07 . T
H 1. 2. 4. 6. 8 F19 A Agihd. MAVERE 0~57 47, 0~30 7 RUIEIS TR, 31~45 HRKRAEFRE
&, 46-57 SH AR R

TR FH i A

TR PR T 1) 45 o 602 14 ANIUE L 8 E A2 {8 P TR AT Y B I A7 3 L R e AL AT P 5 ) 7 T
ELA AT b T A 4 N R R AR AT A5 L o 20 AT B G N ABLEE 1 f A7 350 Jom A A B AT

22. FESSR

2.2.1. B G *
AR, TR,
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2.2.2. BIES T
{E R SPSS 27.0 Giit ikt nt B #H TR G it L7 R Z R B8 A o2 T K2 A RN AR I
3. &R

3.1. RS

A G BHEYR BT 08 SCT 22 TT DAK S 7 T AR AR S i DX 3 A N SR B 5 EURE T 92 R ) 3
IS %R 333 £, HA BPE 168 AN(50.5%), Mt 165 AN(49.5%). fE#PJ71H, ¥ Fid2=i 118 A
(35.4%), i /N1 161 N(48.3%) o JEAEHBAE AR AT 288 N(86.5%) . FEMLE FHANAN T 1H, H 159 44(47.7%)
ZHENE LA, WE R EE— R E b . fEIUMUR4ER, /N T 28 7311 85 N(25.5%), K
T 40 7389 172 N(51.7%). FEAETEFRE4ERE, B507E 0~30 0H0 110 A(33%), S7E 31~45 4710 146 N
(43.9%), BAITE 46~57 177 N(23.1%)

3.2. XFEFERERE

BRSO B 1 e A AR LA IL R DT A 2, A Harman B R4S 3000 MU 8 2 5 2
YR AT RS, SRR, T 6 MIEER T 1 AT, Hr iR K77 ZRER N 14.74% (i
T 40%llm FHE), VLA U AR AE ™ A IR R T i 2%

33. BEBEANF ENERKCWRBXSH

NBE S AR BAEME ER AR 2, AT MO t ke, 25 RN DR B
At (333) = 0.27, p = 0.79]+ fd I [A][t (333) = 0.28, p = 0.78]- f# FHIREL[t = 0.57, p = 0.57]5{# F FHK [t
=0.96, p = 0.34]7E M LA 22 S EAR T , AVE Rt =2.26, p = 0.02]FIHIHUE [t = —1.98, p = 0.05]7EPE
BERERER . W&EEES TR Z R AT RN 200, S58ROLE DER, 25 EIF
(4, 328) = 14.35, p < 0.001]. i FIIFE][F (4, 328) = 18.79, p = < 0.001]. 8 FHXEL[F (4, 328) = 27.60, p <
0.001]. ff FHEHK[F (4,328)=39.62,p=<0.001]. A=iF )i & [F (4, 328) =25.66, p <0.001]5 UK [F (4, 328)
=18.99, p < 0.00117E5 ] b7 B3 o R &AL B AE Jo A 0 J7 T 1) 22 S AT SRR 3R 07 2 00 i, S5 RO
DR, RS EAAF (3,329)=10.67, p <0.001]. I EI[F (3, 329) = 14.24, p < 0.001]. i VcE
[F (3, 329) = 21.38, p < 0.001]. {# I K[F (3, 327) = 37.62, p < 0.001]. ZEIEFHE[F (3, 329) = 24.31, p <
0.001] 5 AMIK[F (3, 329) = 20.33, p < 0.00117E EAEHLIX L2 R AR R % . X &40 & 70 R AE 5 0 7 TH i 2
AT R TTZ 0N, SiROLE DEIR, 25 HEBIF (6, 326) = 0.68, p = 0.67]. & I AI[F (6,
326) =1.45,p =0.20] 1 FIXEL[F (6, 326) = 1.86, p = 0.09]7E JEAEE WL LA 257, 1N K[F (6, 326) =
2.15,p=0.05]. AIE U E[F (6, 326) = 4.43, p < 0.0011 5IMHK[F (6, 326) = 5.27, p <0.00117E BAERH M %
ETE N

XTAIBUER AR FH I AR VG ot & 2 TR AT AR O 20 AT, 5 RO AR 2) K I AIUBhER 5 R A0 R A FH
IR R ARG, SANE S R W3S TG, R KA I K A 3 o B 3 TR A K .

Table 1. Analysis of demographic differences across variables (N = 333)
F 1. ELEAEAOZ ENERSITN =333)

A ) ETER A AR AR (TS GRS P
H(168) 1.52+£050  223+242 131151 143+£1.69 37.79+11.03 37.76+12.54

PR 22(165) 1.51+0.51 2514237 122+1.41 127+1.51 3502+11.22 40.4+12.05
t 0.27 0.28 0.57 0.96 2.26 -1.98
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w(118) 1.66 +0.49 1.41+£220 0.68=+1.10 0.78+126 31.19+9.71 44.11+10.75
NE(161) 155050  2.02+233 1.19+144 1.16+1.41 3738+1028 38.09+12.02
g #H(25) 1.16+037  420+1.90 2.32+245 220+1.16 39.60+9.04  39.60 +9.04
= H(8) 1.13+£0.35 3.63+£2.10 238+141 3.00+1.70 38.88+1.50 34.00=+11.67
KEQ21) 0.00 495+022 343+0.60 438+0.97 53.67+7.18 53.67+7.18
F 11.35 27.60 39.62 18.79 25.66 18.99
Wi(11) 127+047  3.64+234 200£041 236+1.69 44.09+423  26.00+8.05
HIR(15) 1.04£020  476+1.01 320+091 4.04+140 51.92+894 24.72+932
Eﬂf ZH(9) 133+050  2.89+232 1.78+1.56 1.78+1.48 38.78+10.66 39.11+10.45
LhH(288) 1.57£0.50 1.89+£233 1.05+136 1.07+1.37 34.70+£10.40 40.83+11.65
F 10.67 21.38 37.62 14.24 2431 20.33
PE47) 1.57 +0.54 1.66+2.30 0.89+127 096+137 32.00+9.96 44.40=+11.14
ZAE(T5) 1.59+0.50 1.79+£233 097+137 1.04+141 3481+10.04 41.76+11.09
ZHETZ(39) 1.44+£050  2.51+£228 1.51+1.41 146+135 36.03+897 3831+9.71
gg flf; TR TR 470050 2564245 1514156 1734187 40321136 3498 +12.07
ZAEANT 42 (48) 1.52£0.51 2314248 1.35+1.50 1.27+1.44 3542+113.02 38.25+15.01
HAh(9) 1.56 +£0.53 156+2.19 1.00+1.32 122+171 32.67+1051 4589971
F 0.68 1.86 2.15 1.45 4.43 5.27
E: MOV, SD NbriEZ, *RFE p<0.05, **LFE p<0.01, ***LFE p<0.001 (FFE).
Table 2. Correlation analysis of loneliness, daily usage duration, and quality of life (N =333)
2. R, BXREAMKREZRRENEXSHIN =333)
P BERAE I K A TEIR R
P& 12.35 1 —0.413%* —0.774%*
FERAT I K 1 0.416%*
A TE B 1
3.4. RER

SKH SPSS ) PROCESSv4.1 7 U (Model4) 73 At F AR Ak R A FH IS R AE AIUBUER 5 AR 3% BT B R R P )
FAER, 4 ROLER 3) AR LA A= 7% 5 5 (1) 6 308 2 3 (total = —0.702, p < 0.001, 95%CI [—0.764,
—0.640]). P J ML RE R A FH I AE 7R 2 32 571AH 5% (b = —0.054, p < 0.001, 95%CI [-0.066, —0.041]),
5 A 3E R B AR AE B 2 UM 95(b = —0.659, p < 0.001, 95%CI [-0.726, —0.592]), FaARAAE R Ad i K 5 4=
TR ATAE B IEA9%(b = 0.810, p < 0.01, 95%CI [0.291, 1.328]). | NI E RN E# (b =-0.659, p <
0.001, 95%CI [-0.726, —0.592]). Kk, FEARAARE K A FH B AR IR 55 28 5 o &2 [B) 1 20 R AT 2 Fh A
1 FH (indirect effect =—0.043, 95%CI [-0.075, —0.015]). 1% BL4E RN (—0.659) T A 2R (—0.043) 73 531l i 5%
N(—0702)F) 93.87%F1 6.13%. Hiff 5T 45 AN B 1 Ao o
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Table 3. Decomposition table of total, direct, and mediating effects

F3. DM BEENNEPNEN S ER

BN AE FRUEIR LLCI TR ULCI k8 BN B
JBRN —0.702 0.032 —0.764 —0.640
BN -0.659 0.034 -0.726 -0.592 93.87
RN -0.043 0.015 -0.075 -0.015 6.13
MA&ERAS I K
-0.4126%*% 0.1157%*
XAk YA E
-0.7267%%x*

Figure 1. The partial mediating role of daily short-video usage time between loneliness and quality of life

B 1. s E X EARKAIIE RS S E RE 2 BRI T ER

4. RFEZENERIAERITRTTR

12 44 AN AR N TS AT N HEAT Ui R R, A 4 A\ B WUAT INF TIBEAS AR, P
TE—tER AT, HERAETFLRE T LB T, SROEIRR AR D% AT, . 5%, ¥
ML SRR, W EENFRA EOB PR, SN S NS n % .
P T ARHIRRIX B T e LU S ABATTs A A A R AT B 1A 3 0 A2 0 BB 1) 2
LRI B i NESEAE s T IR I, RERCEENE R R, b RN AAT
HAb B, Ekh R, BENIERAEE TR T AT AR, AT FHUE A
SEAME, HMELURIE, BTEREGA ) T, AR — R, R AR eV
BAENT, WA IR, A RAOAT W, 68 AT i A o 2 i — s e Y
AR IHESL B fEMN1E R, SO BB TR E 2SR, TR, HRLERSS
SIS, A A TR UATUROR 1 T AN A, 3 £ A NS R IO K4 8 R AR R A,
I HFR B ST A A R ZAEN
5. Wig

AT 5 3R P 7 (5 BURE VR FEE U ¥ 140 7 490 A 248 A 0TI < ST 47 S A 375 R B 1 0
AT TR, A T AT A T R A F KA A T A A R T — AN, R TR
A RLATAE FE B 7 IR 5 2 3 A (0 P AR . RO SR, FIOMUR 5 /R B B B 8 UM S,
TG AR PR K 7E B PR e R s 4 sh AP

5.0. HUGERMEERBEEAOFEE LHEROH

5.0.1. EMAEAEANFTEE FHERSH

AWFFCRL, AKS B NI FEAIAE AT GRS IR (I 8] A Pk B, o P IR A2 128
A EASFEREZER, Sar NIFFgs R —8 (0078, 2023), X 0] e 5 A 248 NI ARG 7 ORI E 2 M 6
K, BN EZENTCRR BMEER L, HAF RN, HAZEN S P E A 5 TR,
A AT A B2 1) PRI ) ) T I50 SR AR SE o LI D — P (R (1 40 SR AN BRI TR, RERS I A2 AT
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REE S

TR R 55K, IR AT O ERRILM B MV 22 5 . BRILZAh, ARKZEE AL AL
H I #EA R RIARINZ Ak, wr e 2 T 2 B R AR A AL RS 75K, AN 55 W m T S S 2257, i
REEFR IRV SBUAEME AT LA BFER . 20070, A ZENEIE AT A
55 2 5, S T o A P PR HROB, A P AR B vy, T — T U 4 RS AT AR FE A — B A T4, 2021) 0
IR NI I (LR, 5 DI I N S JE AL AU R L I 77 T 0 2 v T
MR NAE, H A N A A ) eI 2 RE 70, NS APt AR R 4, AU RERZ 1N
AATRE AT o AT B A R oK, sk A #5055

50.2. £ ERBEAOFTR EHWER I

AEVE R R E S T A, sk, UL, 2025), XARERHTREMHEFEANEHESSE5E5AN
PRAg 7 s B IS, AT RE M WILF s R R AR TG ), T 22 Nl TGS T K E A G, 4
RS HITHBEY, WA ERE S R LA, IS BUEEE S B AR E E R .
KA EFENETE RS FWAAEREE R, PG 2 N AT R85 (Rey-Beiro & Martinez-
Roget, 2024). 22 JIRIIZENTTRENE — k71555, QTR BEIR, 7E4E B Ry BN es,
FEUEE BT AUIC o 5 3 DX S R NS TR (R DR 3R, AR DX A i i R Y A T
X745 R 5 /AR WA — 3 (Baernholdt et al., 2012; Li et al., 2016; Vogelsang, 2016). A&AT i [X I fi:
BRI T 22, A0S B AMER AL ZZ (R BRE AT e & S B AR TR L BAFE E 7. B2 T, T
WIRAE RN 2 NRIH E R r RS, X —45 R 550 AR RAHRT & (Rey-Beiro & Martinez-Ro-
get, 2024). JUJE (R N ] Re o s 25N sm ZL i IO, B RN RIS 2 5 BI04 7 T B I B AIG

5.2. FIIRREXT FHLEVLSRIE R 1T AR

AT, HMEORT F U AU AL A I B S R B A R 2%, st 3 R BI50E, X S5HTA
(Zhangetal., 2021; BEACTAE, 202 D) FLA R — 2. AR T4 AU AT e B 48 ol OB
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