ZEAAZSHS|X| M303 M35, 2023 128 ISSN 1975-9398 (Print) | ISSN 2288-789x (Online)
J Muscle Jt Health Vol. 30 No. 3, 218-229, December, 2023 https://doi.org/10.5953/JMJH.2023.30.3.218

HEH dH xS ot HAoUSH 2ol H|luL:
=

HEX3 olEt

D cfeta ZbaTet B4, PHERSE etk Rad

Comparative Effect of Interventions for Fall Prevention in Hospitals:
Network Meta-analysis

Kang, Hyunwook" - Ko, Ji Woon?
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Purpose: This study aimed to assess and compare the effectiveness of various fall prevention interventions in hospitals
through a network meta-analysis. Methods: A network meta-analysis was conducted using the "netmeta" package in R
software (v4.1), employing a frequency method. Odds ratios of fall rates and injurious fall rates were utilized to confirm
the effects of interventions for fall prevention. Comparative rankings of these interventions were determined using
cumulative probability (P-score). Results: Comparative rankings via cumulative probability (P-scores) revealed indi-
vidualized education as the most effective intervention for fall incidence (P-Score 87.8%). Followed by fall-preventing
sensors (60.9%), multicomponent interventions (47.4%), usual care (33.2%), and environmental modification (20.7%).
For fall-related injuries, individualized education ranked highest (P-Score 97.1%), followed by multicomponent inter-
ventions (76.0%), usual care (47.6%), environmental modification (24.2%), and fall-preventing sensors (5.1%). Conclusion:
This study provides valuable insights into the relative effectiveness of diverse interventions in preventing fall incidence
through network meta-analysis. The findings aim to support nurses in making informed decisions when implementing
fall prevention strategies in clinical practice.

Key Words: Accidental fall; Accident prevention; Hospitals; Patient safety; Network meta-analysis

HZF oF 70~100%H38 9] 1 A} Ao WhAgskla 1 At
QA 2504, 18] 1 APY $A} 411,000 o) B3tthn B
1. 9ol ZoXN =] 9ltHDykes et al., 2020). 2k 30%2] YAF AFz ol 4] Abalj 7}
G O F 10%+= 55 Ao 43tth(Hester, Tsai,

‘—).’”3 A NAACZ o] QYT ShRtol obAS 913l Rettiganti, & Mitchell, 2016). GALO 2 Q13 8 Aol =
8 delo|H, AE9 o]k, AMLE, AY7IF AR Y SR QIS AxF] &4, oA - S HIRSY 55, Y

olo W2 9|7 H|-g-0] Z7le} GOt BAT = AR &y A T Lo] ZFHETHCho & Lee, 2017; Heng et al., 2020).
Zth(Beck et al., 2019; Visvanathan et al., 2022). 0] Zo]| A= B oY SAbe) YA SR} QPEARALY| T E R E A F

x
rhu

FR0: Uy, ot z23H, WA, XM, HESLI HEEM
Corresponding author: Ko, Ji Woon https://orcid.org/0000-0003-4349-5608

Department of Nursing Science, Sunmmon University, 221 Sunmoon-ro, Tangjeong-myeon, Asan 31640, Korea.
Tel: +82-41-530-2729, Fax: +82-41-530-2725, E-mail: jiwoon5275@sunmoon.ac.kr

Received: Nov 13,2023 | Revised: Dec 8, 2023 | Accepted: Dec 8, 2023

(© 2023 Korean Society of Muscle and Joint Health http:// www.rheumato.org



S 200 Hl W 29: HIEYS HEEA

L2 AMEE T E HE A& F shueloh

SR o] $iRte FF Tt BRI TA] v
o] 2 A M = B ol dF ez ERE AL QL
A|9H(Halm & Quigley, 2011), Y42 G471 oA LA
Sh= FAARALY] oF 30% S AFAIZHThaL B a1 E Rtk (Ruchin-
skas, 2003). T3+ Cho2} Lee (2017)2] A4 =] L7 A+
FEUEY Y TR 428 o= FFE AR AA
AT}, Oz QR A E246.0%0) o|=2F 1L, o] F
20.4%9] FA7F A0 2 Qg Bt X2 S Worou] B
5 2% A9 YRS 14%5chy B sttt olist §Y
SCEEEEATASUSEERTE PEEPETLE)
NAH, A, AR R 1A Bl ohet 2|2t
ALY F7Het TRste] 7 H| 45l 7] ot E 2 (Kim &
Lee, 2014) - W S A2A7I8 = A42]Q eelo]| e

st}

THERA 9 @A S-S Ay A8l gt SRS
N B AgH gt ol FAE T EE TAle 9

A

e Bt 2 e, AES A7) AR, Y= 1553
(intentional rounding), Y4} %t B3 A} w&, HE =
HAo e A, =2 AAId A8, A ST S5
o] Slom, % 71 olate] FAE W aete] T el
F3% SR (multi-component intervention) = Tk 7 ¥HE] o]
4511 Qlt}(LeLaurin & Shorr, 2019).

Q19 BB SIT 4 ol FAE 4 B 9 4 g
H o} LA 1 F 7P A Q) SAZHFR AR A i A&
o 2R vt ik e SR ohujet o 2w =
HHol YL nA D2 FFRANA S8 o442 Tholx]
Ut T2u s Hok a ARl SA7FFA IR of sl &l
1 a7} 9let.
7 Al A B vEREA A v R E fle, 27
X FASe] BIS ] AL B2 U= o)
eRLA QAT 271K) ol FAE S AYH, 1 2AS T
Keko] 7 ETHE vl W] 9Ig ATHPEoITHShim, 2019). o}
A Y E S veHE A E5to] Tkt e S A At
WL FHT 5 Aok 2 A7) BHL W) 4l U
S W= P S avE A5k ] g 74
A2 A E A+ (Randomized controlled trials [RCTs]) 2} 5
AlFEo] Q= v 2 A E A (non-RCTs) 2 Y| EQI=
HERR A S Foto] YA Yoz AT A EyE
ofet o] chet w9912 AZnA otk

R

ek
LORTS)

o 1

2

2. 24 i =29 ME7IzT Mel7lE

HEL T HEeEAS $3le] £4 PICOs (Participants,
Intervention, Comparison, Outcome, Study)E 7|¥tC 2 T
& =S At At (Participants)> U F¢1
A9l gxjol1 B4 FA(Intervention)+= HAF| R T2 7Y
o|m o] tfgt H] 1L FA(Comparison)i= -5l A BAFA|
of Algsh= 7129 YA 22O e s stk A2
IHOutcome)= F4H HAEL 4 HAH A3l TAER
A7gstltt. AdA| (Study design)= FRHI 2 A F A
(RCTs)&F-EAI O] = B F2HI 2 A ¥ A (non-RCTs)
2 ARt B SH =T Aot B =T A S =
5, dol B AEE A =253 AAsTh AL
A, T, A A, dH|2AA T, Stalof B 25 59
A= ALl sHt

w
HO
rar

AN 2 MY

& Aol A= 20109 -8 2023 84 30U7HA] Wl & =
QoA SHE YL FA T AT T FRANEES A
Z e A =S At AR Y] A 9HA= = 37,
=9 271 221 Hlo| B o] A5 =713 A 31Tt = U Hlo] ¥
H| o] 2 0]l = Sher 114 B A H] 2 (Research Information Shar-
ing Service, RISS), e-article, ScienceOn2- 235} T} =39
glo|EjH| o] A2+ Pubmed, CINAHL complete (Cumulative
Index to Nursing and Allied Health Literature)E A3}
%

T2 7G| 2 A OR Byl 354 OR ‘2
I 323 HY OR YY’ 59 8o E 23t £
AMSIE T ZFooA EE =FL ‘fall’ or ‘fall preven-
tion' ¥} ‘intervention’ OR ‘program’ @} ‘hospital’, OR ‘inpa-
tient’, OR ‘rehabilitation’ OR ‘ward’ 212} 11 ‘RCT’ OR ‘ran-
domized controlled trial’ OR ‘clinical trial 2] A o]S %}

Mo

Vol. 30 No. 3,2023 219



Pl

e

sto] 29 A4S AAISHTE A4 TARE “all adults (BE
49y 2 ARt ek,

7 A} el 908, F-e]ofA] 918 2] Eo] 745
of % 1,08189) 20| FAF Gtk AA|¥HE L2 TY(Ref-
Works)& o] §3he] 1) - 9] i=ie] 2 o0 g =t 23,
827)0) FEi=Eg Al ofaka 999w 0] o] AB T} 25
£ oA Blel ZeEigle 2 B o) ATAHK) AR E 8
of A =g 97 Guls] Telo] ghis =B 9B E A 9f3helT.
ol % 1| ATFAHKHS} K7} 212k 22 2 E5}e] PICOs
o 23517 ghe =2 328E A9l3te] % 338 o] U
£ Aol ZRHEoIth 9EL AT F 497|150 uhet
Sl FAE AP FABAES AN ke

2 - 17

Ho

T8, A ol B o AT 63, FALY] i AT
AR B A7} obd A7 5T EHshel 5 208
o A7 AL = ik whebd HFH 0 2 13749 o] B4
ofl 3= i Figure 1)

4, SEM|A

Ol P
| o =

=

Ho
rar
okl

7t

A

RS

AE 39 A H7}= Scottish Intercollegiate Guide-
lines Network (2021)]| 4] 7]+t Methodology Checklist
for Randomised Controlled trial & ©]-2-5} 9t B 7} 8}=0
= PR, A 29, 71, ETe $7 AR
3} zge] $AL4, AR} e Sol EgEn, 24

Records identification of studies via databases and registers
Records identified from
- databases (n=1,081) Records removed before screening;:
Identification e-Article (41), RISS (30), ScienceOn (19), Duplicate records removed (n=82)
PubMed (542), CINAHL (449)
Records excluded (n=966) by title
Records screened review (n=934) and by abstract review
(I'1=999) (l’l=32)
\ 4
Reports sought for retrieval E— Reports not retrieved (n=0)
(n=33)
Sereent v
reening Reports excluded (n=20):
Reports assessed for eligibility > No valid outcome (n=9)
(n=33) No valid intervention (n=6)
Not valid study design (n=5)
< Reference search (n=0)
Journal search (n=0)
\ 4
Reports assessed for quality .| Studies excluded following critical
(n=13) "|  appraisal (n=0)
Included Reports mclu_ded in review

(n=13)

Figure 1. PRISMA flow diagram.
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AlE 11H 9] A7} 23 tH(Ang et al., 2011; Baker et al.,
2016; Drahota et al., 2013; Dykes et al., 2010; Haines et al,,
2010; Haines et al., 2011; Hardin et al., 2013; Hill et al, 2015;
Park et al.,, 2019; Sahota et al., 2014; Shorr et al., 2012;
Visvanathan et al., 2022). 0] 95 2] E4-2 Table 17} 2t}
Lrol 27k el 20104, 201193} 20139 0] Z+ 2, 2012
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s S WA SAE H-8-35FTH(Drahota et al., 2013;
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etal., 2013; Dykes et al., 2010; Haines et al,, 2010; Hardin et
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Table 1. Descriptive Summary of Included Studies

3 3 Fall Injurious " " " n Study
Author (year) Country  Study design Sample size (n) Mean age rate  fall rate Intervention Categorized Screening Setting period
Dykes et al. USA RCT Exp. (5,160) - 71 7 Fall prevention tool kit MCI MFS 8 medical units in 6 months
(2010) Cont. (5,104) - 89 9 ucC Usual care 4 hospitals
Hainesetal.  Australia =~ RCT Exp (6,113) 186 85 Low-low bed EM None 18 hospital wards 6 months
(2010) Cont. (4,986) 114 51 ucC Usual care
Angetal. Singapore RCT Exp. (910) 7031142 4 3 Targeting edu. + UC IE Hendrich 8 medical wards 8 months
(2011) Cont. (912) 69.71147 14 5 ucC Usual care score >5
Hainesetal.  Australia =~ RTC Expl (401) 7531110 70 32 Edu. +1to1f/u+UC IE SPMSQ 24 Acute or subacute 19 months
(2011) Exp2 (424) 7471117 96 40 Edu. + UC Usual care wards in
Cont. (381) 75.3%101 81 25 ucC Usual care 2 hospitals
Drahota etal. England pilot cRTC Exp. (225 811£11.0 35 8 Thicker floor EM None 8 geriatric wards 14 months
(2013) Cont. (223) 80.6£12.0 33 14 Usual floor Usual care in 8 hospitals
Hardinetal. USA RCT Exp. (4/481) 84 1 Care view (Nurse view +  FPS Intact cognitive Medical-surgical 6 months
(2013) Virtual bed rails)+ UC function units in
Cont. (2,961) 101 3 ucC Usual care 10 hospitals
Shorr et al. USA RTC Exp. (16911)  59.3%£16.8 315 - Alarm system+ Usual care  Fall None 16 units 15 months
(2012) prevention
sensor
Cont. (10,761) 59.6£17.3 408 - Usual care Usual care
Sahotaetal. UK RTC Exp. (921) 85 24 Bed and bedside chair FPS None 3 geriatric wards 26 months
(2014) pressure sensor+ UC
Cont. (918) 83 16 ucC Usual care
Hill et al. Australia  RCT Exp. (1,623) 814193 196 66 Safe recovery program IE MMSE>23/30 8 rehabilitation 50 weeks
(2015) (edu.) + UC or units
Cont. (1,983) 821+£8.3 380 131 ucC Usual care AMTS>7/10
Baker et al. Australia  RCT Exp. (17,698) 68 (51~80)T 937 196 6~PACK MCI A nine item fall 24 acute wardsin 12 months
(2016) Cont. (17,566) 67 (51~79)7 894 229 ucC Usual care risk tool 6 hospitals
Park et al. South non-RCT Exp. (53) 79.7£8.0 8 2 FPP based in King's goal 1IE MFS 3 geriatric 3 months
(2019) Korea attainment theory hospitals
Cont. (45) 814164 3 ucC Usual care
Park (2021) South non-RCT Exp. (27) 78.8+9.5 - FPP based on King's goal ~ IE MEFS Geriatric hospitals 8 weeks
Korea attainment theory
Cont. (30) 78.81£106 3 - ucC Usual care
Visvanathan  Australia  non-RCT Exp. (1,244) 84.0179 130 50 Alarm system+ UC FPS >65yearsold 3 geriatric wards 103 weeks
etal. (2022) (step-wedge) Cont. (1,995) 81.9+83 128 52 ucC Usual care

Cont.=Control; Edu.=education; EM=Environmental modification; Exp.=Experimental; MFS=Morse Fall Scale; FPP=Fall prevention program; FPS=Fall prevention sensor; IE=Individualized education;
MCI=Multi-component intervention; MMSE=Mini-Mental State Examination; RCT=Randomized Controlled Trial; SPMSQ=Short Portable Mental Status Questionnaire; UK=United Kingdom; UC=Usual care;
USA=United States of America; "Median range.
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Figure 2. Network plots and forest plots for fall rates and injurious fall rates.
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EAH o2 ol @tthFigure 2-D).
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o oo 2 A S $)3t 8
%90 2 YEMGTH(Table 2).

7 7041 (P-Score 20.7%)

2) Yo

A7

Y ES S vep Z4 o Aifo] mhE G/ SA S 3
AN E cr8st7] A1t SA 3 Bl EADY =
ol gtao] AAEE SR aso] 7 adba ol
(P-Score 97.1%) WA= 4 oY S T4 ATh(P-Score
76.0%). Tha-2 7]%& ZA)(P-Score 47.6%), YA} i 943t
3+ 7§ A (P-Score 24.2%) 8] A2 G117} Q= F 02 YE}
Wk A ke A o ABE olrgsh] fske] 7 R
& BT Ut SR GAb e 98 AL ARl gtk
(P-Score 5.1%)(Table 3).
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Table 2. Result of Rank Test for Fall Prevention Intervention:
Fall Rates

Table 3. Result of Rank Test for Fall Prevention Intervention:
Injurious Fall Rates

Intervention rank Intervention name P-score (%) Intervention rank Intervention name P-score (%)
st Individualized educations 87.8 st Individualized educations 971
2nd Fall prevention sensor 60.9 2nd Multicomponent intervention 76.0
3rd Multicomponent intervention 47.4 3rd Usual care 47.6
4th Usual care 33.2 4th Environmental modification 242
5th Environmental modification 20.7 5th Fall prevention sensor 51

ot A7 2T, SIS thE aolA = 7IE SAYH
WA 4742 FAE BF FAHLE FoFt aTE UEA|
otk ol= ARE AFEY 71 T &, HYolA grty
© 2 QY FAENA AT == Al el Lso
HEZgEglon, F7tH o2 n| YA 28 H 2
£ 4 A8 S (Barker et al., 2016) AF S W81 &
FEE=ESE Yo 793 ORE UEHA X3t A o=
Heltk FAE9 v w--9] 4 oA = 7 EstE Ao
S| 7M=& 9= et en, Y-S fe /1A
(FAL vt A ARE, W2 5019 J4 A8 (Drahota et al.,
2013; Haines et al,, 2010)2 7} %2 915 H o 7|&5A)
Hrope B2 9ok
NEIE G 2 FA= G
Z

R

g B A AtolA Aoz

a7 Ao2 BiEolgti(Heng et al,
2020). G o WS- SAE O 2 B RIS YA
o2 AAE gl 2 Aol e SR i s S &
Anto] s23FE ek SR} e oY ws - goll= ofE
2], 373 74l (environmental modification), 2= 7]7L2] A}
& Y AAAH, T3 SR EAY G TS 222
TEE 5 JEFE Sl TS Fo] TgHH(Heng et al., 2020).
T2 Yo g A R A AF=E A T2
A B7FtAY B YRt AHofl QtEsto] Wido] WAy
gttty B 1= QJth(Haines, Lee, O'connell, McDermott, &
Hoffmann, 2015; Shuman et al., 2016). ©}2}A] 2 dA7Lo] £
T SEY B TR Bl WA PN BE ol%
sho RSO A E A Q] 9 A2 S YA =S st
YA7I7E S A ESHE ot A2k wSdhs ol
FESU G 1S S 7SS A v L HES o A
Ao 2 JOg A E ot HolA| gtout Yl ut
EAANLYES YA B2 A o2 ek A I $at
S FHAE = UE AL E AR

tlo

=

HHH, Al A o] 8 FAl= 7|2 F A2} HI AL A SRS A
frolgt zpol7E il e, Yo = Qg A ES 2512
Hot 27 Uehgth 2380 2 V&S AE 23R 57HA 5
A5 7P S S At 95 ZYch & Aol =3
AlA o] & SAATFANA= HA W L3S o] 87 A A
(Hardin et al., 2013), ZAH(Shorr et al., 2012) = 32}2] §
H(Visvanathan et al., 2022)0f| A A5 F2}5}o] YARS 28|
4 gl Bl S Ee 1S e =M 7184}
o WhE )& SETHOZA A AL oS A stk
A A7olH BEHLE BTN YRt felat
Zpo)7} Y1tk Morris 5(2022)0] AAIGH B Y4t o8 SA
o] A atof| th3t HlEHE A o A AH]E o] &3 SA = A
AEA dz2 ol Zol7t i) o3 Al AR
FAE Y Ehs FofshA sk BhE w2 AIgH o]
HuE =, A78S o] 83 BUEY S - et =
gtolHA] B S22 Qlsf A3he] Fo&o] mf¢- WteH
(Hardin etal., 2013), FAF == A A B2 54 2] 732 HHSH
Alx o] 0 2bE T A AH G2 Qls) 7h3AEC] 23]2
dHS FABHAY EAbofA F=A SAE ATHEZN
Aoz et sl EAo] S7HE 4= Urkar sHEITh(Visvana-
than et al., 2022). 39, o]&|3t Y7l E= A o AL 7HS
AEE RS ST 4 k= S E7H A7 = 3T S AlA
Ol GA| TTAE2 A&H L2 Al £2dS EYE
ofstuz Qi Reo] FrbE, 7S AR ofy e 1tS
Fefol thiet BUE = ZAE B ITARES AF2]Q 3
oJ7} A|stA A 4= glch(Hardin et al., 2013). whebA] 321e] oF
W APATE B} 15ALS] AT RS AL 4 9]
= 7u) A kel Aol Basl.

] olge] FA) TR LS Fasto] Hea FA)e) A
o] WA R ZholEgkelofl A A EI §len (Mon-
tero-Odasso et al.,, 2022), §/37] =273 9 32} oA &
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A Aol A=(Dykes et al., 2020) FEAYE] F-25HA 7+
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ofyz} YAt 2 Qe At Eol sty 7|5 Ae} Bl
Al Foet 2t gl Ao 2 YTt o] 33t 2 3= Mor-
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A ghot w2 AE HF Hof o8 AT+ dFE e
T Sl& Ao & FrhE Ak B3 At 0] Aol A SR &
e QAR it w7kl o] E7Fs ket 1 es 3F
AT RCT A7} Hop gds] =39 Z a7t 3o

T 2

o

¢

x A

o

42 £

B9 Qg R e 9t 4550 FA)o] st v
EOER EEREE RS
Solgt 2ol7h QAT FAZE HlL9-9]
GA G FAE VR S 2918 ARSI, o)F AA

ol-&, S T TA, 715 T4, &8 7H A FA <ol
[e]

20| 9IR ¥, A 0§ FA 71 AT 052 £
SP7 S AFMPANES LRI Aol w2 Al AL E 7
4 ol st BRI W TS HA A st
2 FAH M e 2918 Uehon], ol B3 54, 71
37, 87 N4, A ol F7) Soldiet. whebd B AT E E
sho] QRN 1HEAFE O] AU B2 913 7w

226  Korean Society of Muscle and Joint Health

2 - 17

Ho

il
ict.

ATATE v o, B AU A FALAE UL T
SaAE B A 18912 WA HAsho] o] 8 24
2 S Al YRS A4 H 0 2 Ao g Aolu,
WA 01§ FA A9 71719 2245 WYES RE1 154}
S0 9 Nk oA £ g el L W Hggo s

A

W ok BT 0 2 BRI AL o 4 9 ROl

5

Jolly FAS AT 5 gl 277} hetE glrh 2 4

CONFLICTS OF INTEREST

The authors declared no conflicts of interest.

ORCID
Kang, Hyunwook https:// orcid.org/0000-0003-0222-1184
Ko, Ji Woon https:// orcid.org/0000-0003-4349-5608

REFERENCES

Ang, E., Mordiffi, S. Z., & Wong, H. B. (2011). Evaluating the use of
a targeted multiple intervention strategy in reducing patient
falls in an acute care hospital: A randomized controlled trial.
Journal of Advanced Nursing, 67(9), 1984-1992.
https://doi.org/10.1111/j.1365-2648.2011.05646.x

Barker, A. L., Morello, R. T., Wolfe, R., Brand, C. A., Haines, T. P.,
Hill, K. D, et al. (2016). 6-PACK programme to decrease fall
injuries in acute hospitals: Cluster randomised controlled
trial. British Medical Journal (Online), 352.
https://doi.org/10.1136/bmj.h6781

Beck, B., Smith, K., Mercier, E., Gabbe, B., Bassed, R., Mitra, B., et
al. (2019). Differences in the epidemiology of out-of-hospital
and in-hospital trauma deaths. The Public Library of Science
14(6), €0217158.
https://doi.org/10.1371/journal.pone.0217158

Cho, J. H. (2020). Theory and practice of meta-analysis. Journal of
Rhinology, 27(2), 83-89.
https://doi.org/10.18787 /jr.2020.00320

Cho, M. S,, & Lee, H. Y. (2017). Factors associated with injuries af-
ter inpatient falls in a tertiary hospital. Journal of Korean Clin-
ical Nursing Research, 23(2), 202-210.
https://doi.org/10.22650/JKCNR.2017.23.2.202

Drahota, A. M., Kward, D., Udell, J. E., Soilemezi, D., Ogollah, R.,
Higgins, B., et al. (2013). Pilot cluster randomised controlled
trial of flooring to reduce injuries from falls in wards for old-
er people. Age and Ageing, 42(5), 633-640.
https:// doi.org/10.1093/ ageing/ aft066

Dykes, P. C., Burns, Z., Adelman, J., Benneyan, J., Bogaisky, M.,
Carter, E., et al. (2020). Evaluation of a patient-centered fall-



S 200 Hl W 29: HIEYS HEEA

prevention tool kit to reduce falls and injuries: A nonran-
domized controlled trial. The Journal of the American Medical
Association, 3(11), e2025889.
https:// doi.org/10.1001/jamanetworkopen.2020.25889

Dykes, P. C., Carroll, D. L., Hurley, A,, Lipsitz, S., Benoit, A., Chang,
F., et al. (2010). Fall prevention in acute care hospitals: A
randomized trial. The Journal of the American Medical Associ-
ation, 304(17), 1912-1918.
https:// doi.org/10.1001/jama.2010.1567

Haines, T. P., Bell, R. A. R,, & Varghese, P. N. (2010). Pragmatic,
cluster randomized trial of a policy to introduce low-low
beds to hospital wards for the prevention of falls and fall
injuries. Journal of the American Geriatrics Society, 58 (3), 435-
441. https:// doi.org/10.1111/j.1532-5415.2010.02735.x

Haines, T. P., Hill, A., Hill, K. D., McPhail, S., Oliver, D., Brauer, S.,
et al. (2011). Patient education to prevent falls among older
hospital inpatients: A randomized controlled trial. Archives
of Internal Medicine, 171(6), 516-524.
https:// doi.org/10.1001/archinternmed.2010.444

Haines, T. P., Lee, D. C. A., O'connell, B.,, McDermott, F., & Hoff-
mann, T. (2015). Why do hospitalized older adults take risks
that may lead to falls?. Health Expectations, 18(2), 233-249.
https://doi.org/10.1111/hex.12026

Halm, M. A, & Quigley, P. A. (2011). Reducing falls and fall-re-
lated injuries in acutely and critically ill patients. American
Journal of Critical Care, 20(6), 480-484.
https:// doi.org/10.4037/ ajcc2011606

Hardin, S. R., Dienemann, J., Rudisill, P., & Mills, K. K. (2013). In-
patient fall prevention: Use of in-room webcams. Journal of
Patient Safety, 9(1), 29-35.
https://doi.org/10.1097/ PTS.0b013e3182753e4f

Heng, H., Jazayeri, D., Shaw, L., Kiegaldie, D., Hill, A. M., & Mor-
ris, M. E. (2020). Hospital falls prevention with patient edu-
cation: a scoping review. British Medical Journal Geriatrics, 20,
1-12. https:// doi.org/10.1186/s12877-020-01515-w

Hester, A. L., Tsai, P. F., Rettiganti, M., & Mitchell, A. (2016). Pre-
dicting injurious falls in the hospital setting: implications for
practice. The American Journal of Nursing, 116(9), 24-31.
https:// doi.org/10.1097/01.NAJ.0000494688.10004.85

Hill, A., McPhail, S. M., Waldron, N., Etherton-Beer, C., Ingram,
K., Flicker, L., etal. (2015). Fall rates in hospital rehabilitation
units after individualised patient and staff education pro-
grammes: A pragmatic, stepped-wedge, cluster-randomised
controlled trial. The Lancet, 385(9987), 2592-2599.
https:// doi.org/10.1016,/S0140-6736(14)61945-0

Kim, S. J., & Lee, Y. M. (2014). Falls risk factors of elderly inpati-
ents. Journal of the Korean Data Analysis Society, 16(4), 2191-
2203.

LeLaurin, J. H., & Shorr, R. 1. (2019). Preventing falls in hospi-

talized patients: state of the science. Clinics in Geriatric Medi-

cine, 35(2), 273-283.
https:// doi.org/10.1016/j.cger.2019.01.007

Miake-Lye, I. M., Hempel, S., Ganz, D. A., & Shekelle, P. G. (2013).
Inpatient fall prevention programs as a patient safety strat-
egy: A systematic review. Annals of Internal Medicine, 158
(5_Part_2), 390-396.

Montero-Odasso, M., Van Der Velde, N., Martin, F. C., Petrovic,
M., Tan, M. P, Ryg, ]., et al. (2022). World guidelines for falls
prevention and management for older adults: A global ini-
tiative. Age and Ageing, 51(9), afac205.
https://doi.org/10.1093/ ageing/ afac205

Morris, M. E., Webster, K., Jones, C., Hill, A. M., Haines, T., Mc-
Phalil, S., et al. (2022). Interventions to reduce falls in hospi-
tals: a systematic review and meta-analysis. Age and Ageing,
51(5), afac077. https:// doi.org/10.1093/ ageing/ afac077

Park, B. (2021). Development and effect of a fall prevention pro-
gram based on king's theory of goal attainment in long-
term care hospitals: An experimental study. Healthcare (Basel,
Switzerland), 9(6), 715.
https:// doi.org/10.3390/ healthcare9060715

Park, B, Ryu, H.S., Kwon, K. E,, & Lee, C. Y. (2019). Development
and effect of a fall prevention program based on the King's
Goal Attainment Theory for fall high-risk elderly patients in
long-term care hospital. Journal of Korean Academy of Nurs-
ing, 49(2), 203-214.
https:// doi.org/10.4040/jkan.2019.49.2.203

Ruchinskas, R. (2003). Clinical prediction of falls in the elderly.
American Journal of Physical Medicine & Rehabilitation, 82(4),
273-278.
https://doi.org/10.1097/01.phm.0000056990.35007.c8

Sahota, O., Drummond, A., Kendrick, D., Grainge, M. J., Vass, C,,
Sach, T., et al. (2014). REFINE (REducing falls in in-patieNt
elderly) using bed and bedside chair pressure sensors linked
to radio-pagers in acute hospital care: A randomised con-
trolled trial. Age and Ageing, 43(2), 247-253.
https://doi.org/10.1093/ ageing/ aft155

Scottish Intercollegiate Guidelines Network. (2021). Methodology
checklist: Randomised controlled trials. Retrieved from:
https:// www.sign.ac.uk/what-we-do/methodology/chec
klists/.

Shim. S. R. (2019). R meta-analysis for medicine and public health re-
searchers. Seoul: Hannarea.

Shorr, R. I., Chandler, A. M., Mion, L. C., Waters, T. M., Liu, M.,
Daniels, M. ], et al. (2012). Effects of an intervention to in-
crease bed alarm use to prevent falls in hospitalized patients:
A cluster randomized trial. Annals of Internal Medicine, 157
(10), 692-699.
https:// doi.org/10.7326 /0003-4819-157-10-201211200-00005

Shuman, C,, Liu, J., Montie, M., Galinato, J. G., Todd, M. A, Heg-
stad, M., et al. (2016). Patient perceptions and experiences

Vol. 30 No. 3,2023 227



70}

rel
Ho
ki
Ral
Ho

with falls during hospitalization and after discharge. Applied sor-based ambient intelligent geriatric management (Amb-

Nursing Research, 31, 79-85. IGeM) system in preventing falls in older people in hospi-

https:// doi.org/10.1016/j.apnr.2016.01.009 tals. The Journals of Gerontology. Series A, Biological Scien-
Visvanathan, R., Ranasinghe, D. C., Lange, K., Wilson, A., Dollard, ces and Medical Sciences, 77(1), 155-163.

J., Boyle, E., et al. (2022). Effectiveness of the wearable sen- https://doi.org/10.1093/ gerona/ glab174

228  Korean Society of Muscle and Joint Health



=r
TH
o
=
m
oF
L}
=
=
OF
E|
=
or
&=
]
=3

Appendix 2. Funnel Plot
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