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Factors influencing Alert Fatigue in Clinical Nurses
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Purpose: Recently, as the use of medical devices has increased in most departments of general hospitals, alert fatigue
among nurses has increased. This study attempted to identify factors affecting alert fatigue among nurses. Methods:
Differences in general characteristics, alert fatigue, clinical nurses, burnout, self-efficacy, job satisfaction, alarm
awareness, and alarm priority were analyzed using t-test and ANOVA, and Scheffé test was used for post-mortem
analysis. Their correlation was analyzed using Pearson's correlation coefficient. Hierarchical multiple regression analysis
was conducted to identify the factors affecting alert fatigue, clinical nurses. Results: In this study, the medical devices
with the highest alert fatigue, health personnel were physiological monitors and infusion/syringe pumps. The factors
affecting nurses' alert fatigue were identified as the level of alarm awareness, burn out, the effect of unnecessary alarms
on work efficiency, and the nurse’s department (special departments: intensive care units, emergency room, operating
room), and the explanatory power was confirmed to be 23%. Conclusion: This study identified the types of medical devices
that cause alert fatigue in nurses working in special departments, general wards, and other wards. We suggested
developing a medical device alarm menagement program to reduce nurses' alert fatigue.

Key Words: Nurses; Alert fatigue; Health personnel; Hospital equipment

M = 945717 | AR&o] S71slA B o S0l A =29 QFdA,
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L= HAA R A AH B So| H1E|Q) 0™, Alarm hazard
= ZUEY 71719 25E &, 27 52 gulsh= Ae=
A Hsirtl 2 oA A] o, MIHSHA BilE =
& o] AtH(Choi et al., 2015). =St &2 7]7] B/H FQ HAA}
A=3S5A A7 7)7] AR B S A e, 24, 2
), FEET 9 71719 2}(EF, 221F), TAFYHZ
A, aoltd 977)7] W HsiAbd, EUEE 71719
alarm 2.5, 717] W Al o] B2 HgHujR], A =5 2 A
&, 927]7] #H 7d 5 97HA] & A = A| A = AtH(Choi et
al, 2015). 53] 9| g2 vidist g agtdgtoz =
Qo A 72~99%, F oAl 63.8% 22 B E Yct o]
9 ST TR 4 S B 4 2 SR
A 47 A 2 el AR o] AFE7EA) 2 ke 4 ik
(Cho, Kim, Lee, & Cho, 2016; Johnson, Hagadorn, & Sink,
VIEEEEREAREEL TR LR EEr Y
Aok A Z7He QAT Y e BE S-S A
A "tt(Kathy & James, 2020).

U2 QRIS =t dFo] BHEEE= 2 oA
T 2 of| 3t Zm|ef Ab=o] Fraxshe] AA| A, HAA AR
S8 o] st FH = A, FA A 7 A AR E= B 2 =27
719] &2 S rilEolA ARt st o] 2 Qs
ROA AP AL 4= = T8 CHS FA D 5 A
(Kathy & James, 2020). £3| 7} SA52 &0 29 9= 3t
AFol= B8k, o= 7]7]19] dto] W SA] gt
A 7bA e F7 L A A7, fF =S B, 19

ETAS SRR, =7]7] dHI L 2ot BT 24
=SS 2= A2 uf 9 5 2 3lth(Lewandowska et al., 2020;
Salameh, Abdalla, Alkubati, & ALBashtawy, 2024). ©]&
3t 4gko 2 2024 =7} 3kx}ekA 914 3] (Joint Commission
National Patient Safety)2] Z% 2 oA Skx}ollA] oHA3H
ARE AT o BA 2l=717]e) de E3, B
0 2 -85l A o] EEE T The Joint Commission, 2024).

2| BolA 9 2=7]7] AHE2 TR oA = 8.221],
PP Fol A= 5. 11 24 SEAHE BT ol 2t B Eo A =
Z719)3 Sleh(Lee, 2020). 2 7 o] S7)eh w AT
272 Q18] ol FHANL g Y BoIAE |2
717] AFgo] Z713to)| = B73k 1 (Lee, 2020), T HE 9] o=
72 T A SRR 2R 1BAEE e
o] 2o Hth(Cho et al., 2016; Christensen, Dodds, Sauer, &
Watts, 2014; Clodfelter, 2024; Lewandowska et al. 2020;
Salameh et al., 2024). Y¥H 5 E35H |2 7]7] B A3
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AFoA L 7HEAte] ol2717] B A7t 3508 0
& HoIGIT, WO ST L 2R Ao 2 &
2.9 Aol Golm, Agake 91271717} 4 il 2
$= 4~8efo] vla] GG =7} WolrhLee, 2020). Tejm
FUALE ohfe} Aol DT NTASE EAUTH
Srgralzo] og A7t wasic.

25 AL) Qe 2] e HAATE F Yokl 2] o
A0S Toleh AT glela, HEATH Aol A
487 S U Rt A o] 63.8% 7t ARG H O R iy
AL ¢ E= FAESA AR E ST g2
B T, 2EY A7t EkeE gt 20} Zobeken

37} JAATH(Cho et al., 2016; Christensen et al., 2014;
Salameh et al., 2024). 28|31 Z+E AP} Q2 7]7] S &
HARLE T B = 38.8% = A HArE 1L, 90% o
o] SHAV Y 2 2 el U =3 H g ujEdEt
TS 4= QL S AR olu A7 EH|, e H 2B
Y& 5718 23ttt 3 oH(Cho et al., 2016; Christensen
et al., 2014; Lee, 2020; Lewandowska et al., 2020; Salameh
etal.,, 2024; Yoo, 2020). 71 9] &]&2 77| & AT HHE &
A B2 gtolh Aeel] AR 44, RAA% 49 @
5, FAE AR B Aol 97 7]7] dea A H P
3 50] A AtH(Clodfelter, 2024; Johnson et al., 2017). o]
PRI B E SR A S B Y B[R o] 23 Y S
F3ALe] detu| =, A AEH A S FTHA 7| AL, dE
e ol = R A QA G2 £ o YUrh(Clodfelter, 2024;
Lee & Hwang, 2024; Sim, 2024).
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FHRE CA FTHUNA 7 ol
Fol g BN R A

o
a5hA) g o) Foll 2R sHE 1Ak

= o5t Aol FLR A HO| RESITH 2 A7]=
G* Power 3.1.9 T2 7L 0] 23191, 2314 713 ALE
o= o g u]of et Q141 m] 2 of T3 A3 A (Yoo,
2020)0]] ZAst] AT =27] 15, F-24= .05, FAE 9, o
5 QA IVHE AESHAT 2 Ao et A =3
166002 &2HE 10% =S 12ste] F 190 oA
AEAE W Z5H AL, 18775 3]ste] 735 o] A
U EAAR A7 285 AlQJsta HFH g 185585 4
Elpil=g

L |
A S H, AT 2 B HE A, FE A7
£ S48, 78 e 188, 53 Likert 2= ()
g vhmick 27, B ol 3%, Hjm A ot

717] &g AT B B3 RN A o, 92717
e AR R S 4 5 A o, gl 7 R
F e ow)7), do Aol st 49 du AL
A oy, g zest b e 0w, g B B
Lot agro] o] QR B4 mIXE G, dEeAEY)
£ 24819, T BAe] B as Aol 1] 4R B EA
of X% Jake 129, 59 Likert {22 ZAshg o] A4

=2
£9E Adl= Aoz, YASTZ A (clinical alarms

survey)E stojA o2 =4 - Bt Yoo (2020)9] =+

=24
=T =
2ol ol E 2918 PAR T BRS ABIYT BRY

o] L& 19158 991711 o] 4412 Hofstgint.

2) &3

A %12 Pines, Aronson¥} Kafry (1981)7} 7@ts}at, Pick
(1983)0] gr=of 2 HIQkgt =5 A &}of|A o|H| Y= -2l vt
© 3 o] g3tol 2SI B B F 2023, 5 Likert
A% 2 TAE T, A7t E2 s 2700] 28 gt
Pick (1983)2] doj|A] AlF] % Cronbach’s o= 8601911,
B Lo A] Cronbach’'s a = .830]%ith.

3) A7 a5

2}7] & 57 Hong (2009)0] 7jaet 27| & 57 24 =1
2 Aol ole A 591L e F o] g3te] ZYTHAT}. 2
E7E 5823, 549 Likert 5.2 745]0] glev], 447}
948 M| B3] £ uatth A ThA] £ 7] A
Z= Cronbach’s a = 9431 (Hong, 2009), & HLo) A
Cronbach’s a = 910]3it}.

9 AFREE

A B = Weiss, Dawis, England@} Lofquist (1967)
o] 7i&3tar Kim} Jung (2007)0] Sh=o]2 % - Hekdh &=
T-¢1 Minnesota Satisfaction QuestionnaireE A Z}oj|A| o]
MY 59 B2 T AREste] S5t AT = F 9w
POz FE ol Jon AF g, JFE, TA(EA AL F
=), A A=, Fo, 5713, 27 @ 0] 23HE o Qi
F 232 Likert 53 =5 AMESHRL, 47t w245 4
27} 5.8 AL oulsleh. Kim} Jung (2007)8] €i52o]
Z% Cronbach’s a = .800|9)a1, & ¢7Lo]|A] Cronbach’s
810]Ach.
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5) g =
AT AT = n]Fo] AAHA o]7|&At(Healthcare
Technology Foundation)of| 4] 7ia}ar, 2016\ 714 H 94
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&2 AK(clinical alarms survey)E Yoo (2020)7} H¥slar
U ARl SHA] 2 10232 Al Qste, NEE 142d=
AFg3ho] 24315 THClark, 2016; Yoo, 2020). THEE] 124
7R 128542 Likert 58 FE= 8 245191, 13817} 148 9]
2BgHE o], R e, " mEA 2 S48tk & o]
A] Cronbach’s a = 654t}

6) Y=

&2} 1] 2= Charite Alarm Fatigue Questionnaire (CAFQa)
EARESE 243t (Wunderlich et al., 2023). #]Z}of|A] &
A70) £ Aot £ AFgol chet 1S E-mail2 ¥
itk ATANE © B8 SR 13 W9 F Goje} Htol
SEgHes el Quleg o|=she, nhxjeto 2 75 s}
A 181, B AL 29100 A Aol et HE& 28t 7 -
B34t Charite Alarm Fatigue Questionnaire = 3 98
%, 54 Likert HEZ N, 1AL I A2 52
I & oA 48 o =2 LA E o] Itk (Wunderlich et al.,
2023). 47t w25 2ol Et FY A= =55 v
3t} A TLo A 9] A2 %= Cronbach’s o = .74 3 (Wun-
derlich et al., 2023), & ¢ Lo A]+= Cronbach’s a = .74t}

B g daele 2HRE CAl 24 23] 7]
I8 Y Y 3] (Institutional Review Board, IRB) 421
(KUCH: 2023-12-014) & HHe- & 238w CA| £3h49 715
30 5218 W F A A FHE o4k hEAF S ATE
OAE W 7BALE gAHo R TR A7]7]94] HEE
AZF AN AT, A4 ARAE o A e RS B2
AESrh A4S 2024 28 1938 29 1520714 159
2 AEt. 97 PRl A A=) drEHo sy
ARGE ], ZofshR] ohotte F0]9 > gL, 2 g2 HjE =
5tm, 24 ol A AAEA] oA E YehA] FAU Ab= A
& ol 5ol tisf AR 4= rh= W&ol TE U A7+
o 227} = A7 A A S A AT A o2 o
AT F> A HFYE T HYstglon, A7 ERH A
HollA 3zt B 3 HdsH #H71d AYS &aFSich

5. XBEN

39 2F2 9] H4]8 SPSS/WIN 25.0 Z2 IS 0|83}
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Aom, FAA QN AU theat At
o hARLY] UubA EA W o 27]7] & BE B4, 24,
A7) &3, ARNEE, delAg e 9 g2 A
HALZ B4 ST
o Rbe] dubA S o mg] O B B whE

>
o
=

T
I
o,
£

|
=]
N

dPgAe] e, 24, A7) K, ATREE, 9
A A & o] AFIHA| = Pearson's correlation coefficientS
ol-g3fo] 21819,

o] dgTEe] R T 8912 et 9
Shof 91 & T3 TRA S AAISL

2 QAFUAARE 3 185901908, UiHY S48 ok
ZtH(Table 1). AFHAIRR) 924% % o] o9l BF
2300)7} 41.6%, 20T)7} 33.0%, 40t] 0]A}o] 25.4% © & 1}
Wk 2FE2 AR 971 73.0% 2 718 BT 27
22109 o]Ato] 44.3%, 3 w]qto] 24.3%, 54 o4k 104 1]
k0] 20.5%, 3 o4 51 m]wko] 10.9% HaL, LA = LRt
HE 60.0%, STFRAEEAY, el 34)0] 27.6% A
i, 7| A (M EHATE, SAEA, WA A) 124% <=2
2 Uehg} 2R 9 o 2RA7HL6% 2 7P k.
2 3 S R T 4 e 0] 1699, S
A7} 6.6%, 7/ER A7} 9,58 ol Ak, 29 A AEfE 27
$F0]524%2 717 Wttt

QztEste] o|aly] g B SHES thedt 2
(Table 2). 5 % ©th 87k §4) 32l o2 FR2E
A2]s}a U E|(patient monitor)7} 81.7%2 713 &3k,
FAFQHE (infusion pump/syringe pump)”} 64.0%,
2153 & 7](ventilator) 26.3%, 21| 77l&2kQ H(High
Flow Nasal Cannular, HFNC) 11.3% £ 2 et} 5%
FAE g A7 A S Y=7717] = Bt 7IEHEA
6.10 o, S 74 4.11df, ¥t -5 315t ol %l aL, L 2
W AR S Sk o)R7]7]= A Ejshd] U E 7} 58.6%
2 7P wokal, ol 271 51.6%, HENC 36.0%, Q1%
5357]323%ct.



Table 1. Differences of Alarm Fatigue according to General Characteristics and Alarm Related Characteristics in Clinical Nurse

(N=185)
Alarm fatigue
Variables Categories n (%)
n (%) or M£SD torF (p)

Gender Female 171 (92.4) 3.04£0.49 -0.11
Male 14 (7.6) 3.05+1.48 (-909)

Age (year) 20sa 61 (33.0) 3.06+0.52 0.32
30sb 77 (41.6) 3.061£0.43 (.726)
40sc 47 (25.4) 3.00£0.51

Education College 30 (16.2) 2.98+0.42 0.76
Bachelor 135 (73.0) 3.07+0.48 (:473)
>Master's degree 20 (10.8) 2.96+0.57

Total clinical career (year) <3 45 (24.3) 3.04+0.46 .0.15
B25 20 (10.9) 3.08£0.45 (:928)
5~10 38 (20.5) 3.00£0.64
>10 82 (44.3) 3.07£0.40

Working department General wards® 111 (60.0) 2.95+0.48 4.05
Special unit® 51 (27.6) 3.20+0.47 (.008)
Other unit* 23 (12.4) 3.07+0.39 a<b

The form of work Shift work 151 (81.6) 3.03+0.49 0.92
Full-time 29 (15.7) 3.12+0.45 (:402)
Other 5(2.7) 2.82+0.45

Number of patients in charge in the last month General wards® 16.9 3.03£0.45 112
Special unit® 6.6 3.04+0.41 (:327)
Other unit* 9.5 3.06£0.47

Subjective health status Poor® 73 (39.5) 3.07+0.49 0.52
Moderate® 97 (52.4) 3.01£0.47 (:597)
Good* 15 (8.1) 3.10£0.52

Experience improvement of patient symptoms Yes 119 (64.3) 3.09+0.48 1.92

associated with medical device alarm setting No 66 (35.7) 2951047 (.056)

Alarm reset experience Yes 163 (88.1) 3.06£0.48 1.22
No 22 (11.9) 2.92+0.47 (.226)

The impact of unnecessary alarms on work Low" 19 (10.3) 2.97+0.50 9.39

efficiency Moderate” 71 (38.4) 2.87+0.46 (<.001)

High* 95 (51.3) 3.18+£0.48 b<c

M=Mean; SD=Standard deviation.

OJ&27)7) AR L e ofl ti e A7 w52 A &

o2 Qs gl gt A7}

GA12] 81.6%7F 47| w&o] Fasiria Aztstgitt. o= 7)
7] o AAT AEE A AT FAHLe Q= ALt
91.4%F L, Q57]7] Y& AP HAHE A TS FE
2 64.3%2] SEA7} QTkaL skt

dol 7H AF 8= d=7I7Ie AEEE 2YUH
57.5%, SNFEQE I 242%, QBB 5 7] 10.2% <o] . &
HO2 =7t 7Y 2 R7)7)= AR ZUE746.9%
27 0k, SAFYH LI} 254%, AFEE7] 141% R
1, A o] D asto] Algt A o] = E--7H88.1%
2 Uittt Qs o wr)7] EE-Aed] F 159

Atk G, el A A-l@owman} 7k 2%9)
orl, Ul FHERT oIl ofdeh ) e

57} 7}7(1—14-0 ‘361-0 “ol—%‘ /\E]E'-

= Aol
UYL AePRE] TESH FBAPETH E4EA
RS 7h8A} 4281 ST (F=4.05, p=.008), BL Q.
3 o] PR E R A T A o] REQ 7hEAe) o
92t B e dgo] dRa el vAE Jae] Ertu

o 75 Ab T G ofahA) RekTHE=9.39, p <.001).
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Table 2. Clinical Nurses’ Characteristics related to Medical Equipment Alarms (N=185)
n (%) or
Characteristics Categories M=SD or
Ranking
Type of medical device Patient monitor 152 (81.7)
maintained by the patient Ventilator 49 (26.3)
in charge Infusion pump/syringe pump 119 (64.0)
CRRT 6(3.2)
Artificial kidney dialysis machine 12 (6.5)
HFNC 21 (11.3)
Other 36 (1.6)
Number of medical equipment General wards 3.15£2.36
Special unit 411+3.52
Other unit 6.10+1.87
Medical equipment training Patient monitor 109 (58.6)
received within the last Ventilator 60 (32.3)
2 years Infusion pump/syringe pump 96 (51.6)
ECMO 13 (7.0)
CRRT 32(17.2)
HFNC 67 (36.0)
DVT pump 30 (16.1)
Other 10 (5.3)
The need for regular training Yes 151 (81.6)
No 34 (18.4)
Patient safety incident experience ~ Yes 16 (8.6)
associated with alarm setting No 169 (91.4)
Medical equipment that alarms ~ Patient monitor 107 (57.5)
most often Ventilator 19 (10.2)
Infusion pump/syringe pump 45 (24.2)
ECMO 2(1.1)
CRRT 4(2.2)
HENC 1(5.0)
Other 7 (3.8)
Medical equipment with the Patient monitor 87 (46.9)
highest alarm fatigue Ventilator 26 (14.1)
Infusion pump/syringe pump 47 (25.4)
ECMO 4(2.2)
CRRT 14 (7.6)
HFENC 2(1.1)
Other 5(2.7)
Importance ranking of issues Frequent false-positive alarms reduce alarm and response to alarms. 1
related to medical equipment It is difficult to identify the cause of the alarm. 2
alarms It is difficult to understand the priority of alarms. 3
Over-reliance on alarms to detect changes in patient condition. 4
There is a lack of training on alarm systems. 5
It is difficult to set the alarm properly. 6
When an alarm occurs, medical staff cannot respond appropriately to the alarm. 7
Noises such as non-clinical alarms or phone rings compete with the alarm. 8
It is difficult to hear the sound of the alarm. 9

CRRT=Continuous renal replacement therapy; ECMO=Extracorporeal membrane oxygenation; HFNC=High flow nasal cannular; M=Mean;
SD=Standard deviation.
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Table 3. Correlations among Study Variables

(N=185)

el Alarm fatigue Alarm awareness Job satisfaction Self-efficacy
1) r(p) r(p) r(p)

Alarm awareness .35 (<.001)

Job satisfaction -.00 (.961) -.05 (:493)

Self-efficacy .05 (.486) -.04 (.629) 41 (<.001)

Burnout .29 (<.001) .29 (<.001) -.29 (<.001) -15 (.041)
Table 4. Influencing Factors on Alarm Fatigue (N=185)

Variables B SE B t p

Alarm awareness 0.25 0.07 25 3.66 .001

Burnout 0.15 0.05 22 2.92 .004

The impact of unnecessary alarms on work efficiency 1.02 0.38 19 2.67 .008

Working department: Special unit 2.23 0.61 .25 3.68 <.001

R?=.26, Adjusted R*=.23, F=8.79, p<.001

SE=Standard error.

USAte LEm2e A%
E, OEPE|=.I|-0|AIX-IEQ| M-EI-JE}“
AT GRS} 27, AV|asH, AFUNEE,
SN = o] A E E£43t A= Table 337 .
dm R L dRIAAE (r=.35, p <.001)T} 27 (r=.29, p <
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83 do] Jragol v &
Ho2e EZat do] dFagye

T3 7EALR T g ofabA) Wt oleiat Ak ANk
2L £ g dHYRE STt A9 T4E
o} FU3FATHCho et al., 2016; Christensen, Dodds, Sauer,
& Watts, 2014; Salameh et al., 2024).

B A7 25 2AE g9 817 47 F91 9=
B2 7IeHEA 6.1, 474 411, Lt 5 3.151 =
1, 28 2 g 37t 82 29 9877 2EEL A
2Jaky = E7F80% oS AR|5HE, 1 2ol 4015l
I, AFE57], HENC 0] ith. o|2|3t A= 2T 52
FNEFRA A E ¢ 27]7]e] Abgo] Bo] 2715w glon g,

Hof| ZF3te Be ZAREA 9=7717] ol tigt i
Fd FA T we-o] S ARt} (Jeon & Jeong, 2022;
Lee, 2020; Lewandowska et al., 2020). 413} & Lo A = 53
Ao A de Bol HEshe 9r7)7=2 d82E7],
oz g, AJalakd mUjE, | 2ubabasgA] So] 1
et 2 Aol gl 7 AF &El = Y rT7I= A
2] HyE, fRFAdET £o 2 BIE I thMosch et
al, 2024). o] B QLo A= E4RA] Qo RE HEo 2
Bl AL A0 B T, ESRA S Etet BE
Solu} RAGIHE 55 Bxe] 4ejE mUEalAY Fag
g FofT 1) 71y ol A8 3HE &A1 A =
Yo} iRl g ek A ou]dtth(Mosch et al, 2024).
eist U 7V o] AL EE =717 Aka
15 5L 1, W) 554 ol 4ol ol &, ofef
YIS At E = RS2 wEA AEshs Holle =
o] HX|ut & Y2 E F7H7I B2 At Aol Bh= 2
St &g dAo] 2 FETH(LI et al., 2023; You, Stawnychy,
Song, & Bowles, 2024). T3t U H I = oFEOLA B A
A TS 7= & &7]7] 24, 20249 ECRI (The
most trusted voice of healthcare)o| A 10d] A77& Y&
24 F 792 AAE T S5 thFoiA| 1L QITHECR],
2024). o]2f3t 4N F B LE Ao L ZAH o 3
Apofl Al Hste] 21 o] ofn| & ghefsh= Aol Fof o2&

ek o i % 25t}

2 A7 ATA 9 27]7] A3t $4149] 971 Fol A A
e 4 Ao U SN e A} e
o} 7H 14912 et o] F 8T S0 2Rk
G R e o] B 0 AT A B

Eo] 7]-_-@/\]_94 o}

2|3} %ITH(Lee, 2020). £2
o] B,
| 13 o] e

2
X2
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o ZAIAL AAsEAT o] H g Adks o777 HE T8
QAR pAFERAFH O 224F, HYETY 7]7]9] alarm
QESo|RUE T QT FIFQ AdFAHAA L B Yok o
H e dHYEE danA g7 A4S w0l o)1= )
ol gt 73] aede STHIZE & S ARG
(Cho et al., 2016; Clodfelter, 2024; Johnson et al., 2017; Li et
al., 2023; Yoo, 2020). 18] 11, 24=9]Q] ‘oFto] 91918 A3}
7] ot & S-S g oo 9=7)7] T 2o
gL | A BAHTHCho et al,, 2016). £ ALof A
A=v7]7] & T 54 F WA SEA] 81.2%7F B s
o] Wasith s, ek wal el HAAT AE oA
el A e g, HA % *f‘& 9|=7]7] /\l~9~ =l
= QI FAER Y dHEe

2 I ]l A o] of2 9] A& ]l A} mhefo] ¢F H, ¢
FaEEO| Hase2YE 2T+ YR AIAE
A& Q1 A7 7]7] T W AR A w50] RS A

AFgtth(Johnson et al., 2017; Li et al., 2023; Yoo, 2020).
B ATo)A 7HEA}e] YT 2L AAANHET 84
% 25| RS B ol B0t Al
o14]0] 7hat4 ek Bo) BRIskT, o) 2 I3 et
BeAE QI7are] S711EA eretu) 2o} 47o) FEhe 2
ZF= th(Clodfelter, 2024; Sun et al., 2024).

2 A72 3 G 2ol FFS A= 890 dEAAA
&, 27, B52adt deo] drasAdd viAe 9%, 27+
A ETTA)Z Uehal, dH92E 23% d¥shs A=
Uebgth A AT 5 G 2o v X = 9SS oot
A= ol AR HlaE oY R o A Aol A S8R
oA S u 27t 7S, EAbA B2 et sy
oz E HEsh] 93 58 SRRt AFo| 715t
LAk} X x5} rHSim, 2024). Thgk & o ol A 2
AP =T} o5 20| F7hstal, e =7} 576k
ATko} Tre) UB HPYATHE ATo0] SRS B
Helaky) o) FAT Y. ol 7aAte] AR}
2= FEEAZE QAT A R Fof R
g $37]5oll= ABHA 7 gltk= As 2u|gth(Nyarko,
Yin, Chai, & Yue, 2024). 71831 A8 A28} Zro] dru] 2 of

FEFS A= 8ol 7 ERA FRs= BT AAE

AL ST, S5 S22 EFRAdes5 AL E
o} 9| 27]7] ARg-0] Sk}, 2hAFE] A Hsto] whE Aol
wo| &8= AT} A HHCho et al., 2016; Christensen et
al., 2014; Lewandowska et al., 2020; Nyarko et al., 2024;
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Salameh et al., 2024; Yoo, 2020). Thqt 2| LutyF oL} 7|
ERRA M= 22 7]7] ARg-o] F7F8EAL QLo B R o] A
o eh= TBARES dEA G g e o F4
Aog HEd3: Ia3slth(Yoo, 2020). RO 2 EHQ
o gl ofet AR EEA Ashe dHY R A2 ST
7 Skx} SFA of| 41245 AukS 23 4= 9Jch(Christensen et
al., 2014; Cho et al., 2016; Salameh et al., 2024). 418§ F L]
A e gel o BraE galo] glA e theb o] 9l
£ A9 75Ae) dgtr 7} Zadhs ATAY (Choi &
Yi, 2024; Kathy & James, 2020; Lee, 2020; Lee & Hwang,
2024; Rayan, Al-Ghabeesh, Fawaz, Behar, & Toumi, 2024;
Nyarko et al., 2024; Sun et al., 2024; Yoo, 2020), 255 &3
= HJaA717) 9% - ws 9 w77 dE i %

2 AISe) AR RS AT B 7HEe) A
A 4= & Aoltt

lr_]

[e>

B AT 3 WA RE R4 9=7]7] AHgo] 27
ol wet o4 7_@ bo] ezl v AL ARG Bil

A A EE T £ A7 AT e R Es} A L o))
EAEebs my Em Mﬂzesr«azi e 21 2

Fulzo] N AL GFAIOR YA, 27, BYRF
o] YR aSHe Ulﬂ% G, TERA(SRAVE B
A= 9lm, A e B%2 SelE et H2 TIT L 1
% B9 gedo] F718h T, FBANL T B4RA 9o
= QuhEET}7lehgEolE o217 Aol F7HEE 7t

I ) QPSS TGS B TR A 92717 4}
SRS AT, QBN ST AT A 9
o7} glet.
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