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Effects of Nursing Interventions for Fall Prevention in Hospitalized Patients: A Meta—analysis

Kim, Yoon Lee' - Jeong, Seok Hee?

'Department of Quality Improvement, Jesus Hospital, Jeonju
“College of Nursing - Research Institute of Nursing Science, Chonbuk National University, Jeonju, Korea

Purpose: The purpose of this study was to identify which nursing interventions are the most effective in fall prevention for hospital-
ized patients. Methods: From 3,675 papers searched, 34 were selected for inclusion in the meta-analysis. Number of fallers, falls,
falls per 1,000 hospital-days, and injurious falls, fall protection activity, knowledge related to falls, and self-efficacy about falls were
evaluated as outcome variables. Data were analyzed using the Comprehensive Meta Analysis (CMA) 2.2 Version program and the ef-
fect sizes were shown as the Odd Ratio (OR) and Hedges's g. Results: Overall effect size of nursing interventions for fall prevention
was OR=0,64 (95% Cl: 0,57~0.73, p<.05) and Hedges's g= - 0.24. The effect sizes (OR) of each intervention ranged from 0,34 to
0.93, and the most effective nursing intervention was the education & environment intervention (OR=0.34, 95% Cl: 0,28~0.42,
p<.001), followed by education intervention (OR=0.,57, 95% Cl: 0,50~0.67, p=.001). Subgroup analyses showed that multifaceted
interventions (OR=0.76, 95% Cl: 0.73~0.79, p <.001) were more effective than unifactorial interventions, and that activities for pre-
vention of falls (OR=0.08, 95% Cl: 0,05~0,15, p<.001) showed the largest effect size among outcome variables, Conclusion: Falls
in hospitalized patients can be effectively prevented using the nursing interventions identified in this study. These findings provide
scientific evidence for developing and using effective nursing interventions to improve the safety of hospitalized patients.
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Total 3,675 studies identified
Korean studies (n=1,112)
English studies (n=2,563)

) 1,681 studies excluded due to duplication
1,850 deleted due to irrelevancy

144 studies
Korean studies (n=45)
English studies (n=99)

95 studies excluded by inclusion criteria
28 non-hospitalized patients
62 non-experimental studies
5 qualitative research studies

—

49 studies
Korean studies (n=9)
English studies (n=40)

15 non-eligible articles

e ) .
15 non-relevant interventions

34 studies
Korean studies (n=4)
English studies (n=30)

Figure 1. Flow of studies included from database search.

o
£
N
N
o,

9 7} 2o tiel ‘o 2l FrlEls AL Wiko]
AL ougit}. RoBANSE AMdl, A3y A3} 89l g By
3]
S

o ze
Mo o Tl

°

£ N

B ol 24 =R 5o el QAo b HARKS
2% hision 7 2, owz:m

s 2
o rlo it

s o
o
i
)
E‘LI(
=,
o,
N
=
EJ'L
0
E“%
Hd
&
1o
i,

=
=2
1o
)
ed
ne
Rl
o
Ra)
o 52
rr

www.kan.or. kr

R 01%6}%4. Tolng BT Bt QEANE ROt

59 T B¢ °ﬂ

E
%
[e]

M
3=

At oo ju

(p<.001), Higgins [?=89.05%2 L}E]-L]' 04-]1% | ]2
1F5 A0 2 Ueltt oo 2 A o Hgaey
sto] AA| a313715 AEsigion, FAEA 2 FEHA
SHOE &a7] B4 Aldle guiEo s A

2 olgsigirt

o
o)

il
rlr
5]
i

=]
i
oft

3) 2ATAE L EA A

& At A7) 9 5E43 A8E #1581 Comprehensive
Meta Analysis (CMA) 2.2 Z =213 (Biostat, Englewood, NJ,
USA)S olgs%ion, 1 9] BIIAQl $R]E5S Excel T2 13

& ol&SIGitE Yo 7tesAl et BAls| Sl AT
¥} AT et A Y FEERL 280 W Ak S 5E YE
3ho] M| 34o] AAFoM F 112719 AR aA7](k)7} AHEE
°43D4 SHE Ba=7] BA Aelle ant=7] igk)7t 2 ol

SOk £4 9 ¥ an=7|E AHESIGIT B Aol
@ oM Gy 2taFAe] antE Het ¥ BEHAL o
A U 4 AIEY 1,000 B U B U & 5 ok
o s 73]’\]"L AIEE 3N anar|=2 B flotod
2H](Odds Ratio [ORDE AHESIGen, A7ES] 2270
b We 2aAU]E ws| fiste] AHEE anarlE oAl
Hedges?} Olkin®] 54123 &85l Hedges's g (A E=7]
)& Hskste] AMAISIYE Hedges's g2 MAIE &7437]9] sjAd
2 Hedges's g 0.2 ©)3~0.5 u[ehe =& 53} 0.5 ©)%4~0.8 ulgt
2 F¢ 53k 91 0.8 ol & &5 oulsit}24]. & At

Fa

[}

=

rllo

o e ox x

ook

=
ol EY] Rat Fause] Faa) Yol U Aye &
A5l7] Sfstel B4t Hess PR AL ouloks ‘Slnega-

tive) ¢ WO & AR|SIGIL) AHEH a3ta719] FAES Snle
F¢E 5% (p<.05) 7152] A EIAS (overall effect test) =
2 95% 412|797 (Confidence Interval [CI])%IEE Tk, St
H|E o] &3t Qo= 95% Cloj 10] Z3+e 73 qolst xtol7t ¢l
= 702 wokg

http://dx.doi.org/10.4040/jkan.2015.45.4.469



g Zr=SA = 210i| Ciet HIEREA

7H3el| 71zt At A71eF anta7|E dezel Udsize 2
wj7] T 3% (funnel plot) & AHESISITE &, Y7L §l= 7
aa71Ee] FErt tigE e & e, S8H7L
< HdRd o & Yepdt aut=7|59] 237 Hididd
© 7M3e] ftol digk Axt ghel A5 FES 2ol °o1F 1%
‘Trim—and-Fill' YHE AMHES10] a3ta7]18 B4 4= ok BA
< OiFE a7 7L Foh HRER] %t ATES AYsH
o7 WA Fo| Egl gutHy| o] BA A} v|wste] Wile
10% ©JUiQ] 73-9oll= EWHA} Gl AR HIFSHH25].

rlr
A h)

+ A= Coistal el slde]e] $2l(RB No. 2014,
04.004)& "ot A=A

|19
rio
rlt
XN
=2
N
J.)r'.
r°|'
OE
=2
oL
[~

I
ofN
=
re
4
10
Jm
0x

2%t

e
re
-
=2
>
r—{[L
317

Mgk A SR} dide] Wil s EAaT 34
}51% Table 131]. 7H:} 71- E}\-haﬂi Pt E—'Z‘% H]%
AR A= 20049 ©1%(85.3%)7F 7P
3 h= TF(35.3%), ER 48 & 1(97 1%),
A7AlE RCT (47.1%)2 JEebth =5k A5 A% Als 43
17+ 670E~19 o1U(38.2%), A7+ thAAE & 2,000 o4
(32.4%), TVERIS] B AL 80t 04H(29.4%), TR HEE
3 FATEB5.3%)0] 7P =& vlES UeRh tsEAe]
BN T 7N o3 sAE AR thadld FA7L 58.8%=
FAUEERE AR, us 2 S8 A A F
o AlZet A7} 113(32.4%) 0.2 7P Btk A3
Aol gt aHE FolMs YAt 471 25%(28.7%)

i)
o
ne,
rlI
)
0,

ol

a!
-{; r
ru]o At

g o
Ta 3
,ﬂ
43

Q:

rlo

N2 52
3

5

2 N
[ o
i &2
30
o
ﬂ

I o
>,

ol
% il
o

lo
ftl
N
o7
52
rlo
re.
-
2
R
7?5
0|

ul
32
_EL

15¥S] RCT AtollA 72k
158 (100%) 1o, ZroA}- 01:rL7:} R AL
(46.6%), B3t H7IRF E71EE Alget A 13H(86.6 )
Abfr Admer AT 113(73.3%), F3t Buvh ®Ee
(100%) 0.2 JeR} FMubso g ol o] Fo] &AEst 7o g

http://dx.doi.org/10.4040/jkan.2015.45.4.469

473

B7lEgick 19%89] NRCCT A0] WPHES & rlola] dbgat
A7go] AEsA o]zl AT 108 (52.6%)0100L, wHFE
gelstiL olE AP fol HE W AHET A= 158
(78.9%)°11ct. 8%(42.1%)¢] AtolM FAl=Zol tigh &<t A
BE AFolaL, 15%(78.9%)9] $itolA At g7t Als 470l
tigt w=7kgo] ol Foixlth AFAL Hw—m FAY AZ)7}
et gt olft Weelal ¢9 A
lom, Apdo] AZsId Ae Eets) =
8 =7 15W(78.9%) 0.2 HNHE 0 2 nlEgo] W Ao

7FEE,

3. 2 B210)|7| 283t Latoly 2SS |
137

1) A =22t37|

% 340 |79 FA a337])= $4H] OR=0.64 (95% CI:
0.57~0.73)2 Aol dizztoll Hlsl Hdol BT S4to] 0.64
HjE Uepigon, ol2fgh xtol= SAR R 513t (p<.001)
(Figure 2). 4H] 0.64E Hedges's g2 #Hgst 23} §3t97|=
-0.242, Cohen?] &3+=17] sjAzslol] 24T w] U Shx} GAt
o ke FAe] a7 2R a2 Ve

2) MmO
2 Ao £A tiido] ® HA| AFES £35S Funnel plot
< B3l FIst A} oS o] FA] ool FuHL Yl AL

2 Ut olo] &3] BAE 9ol Trim—and-Fill 3HE& &
goto] njETE A 7] THFY antarlE FYsto] B
dap, Py 7resAe] A &%=7]= OR=0.76 (95% CI:
0.66~0.87, p<.001)2.2 B ARt 18% 7ASIH O SAF S
= oHs| fefeict(Figure 3).

ol ZieSAo| SA2H

A SRS tFo R gF Yol tsEAle] Waat FA] 4o
e AeFA aa7] #4 2= Table 29 2ok A ol o}
2 g#37)E= geA A OR=0.76 (95% CI: 0.73~0.79,
p<.001), &< A1 0.84 (95% CI: 0.79~0.90, p<.001)Z LFerst
om o5& BARCR {53t o1& Hedges's g2 WgolH
ThROIR FAe] R -0.15, ©Y FAE - 01002 &He
BHA7|E Bt

www. kan.or. kr



‘[el] P9||0J1U0D PazZIWOopURY = | DY ‘|l |eIIUlD P3||0JIUOD PIZIWOPURY-UON =1 JDYN JUBUISSISSE XSIy =Y '9SIDI9X3 =XT ![elJuswuoliAug=N3 ‘uoiednpi=3gd3

SI9]|e4 VY4 ‘N3 ‘a3 91Ny 6L LSE'L 9 1524N SOA eljensny (£007) "[e 33 Swel||ipn
W S|[e} snounfu] ‘s13]je4 's|[e4 vd ‘N3 Sy (8 68 4 1524N SOA AN (#007) |2 13 OJ|esseA
mﬂ S|[e} snoun(u) ‘skep-|exdsoy 000" | 4ad S|jeq ‘s|[ed N3 ‘a3 91Dy - Y4t 4" 12024N SOA vsn (¢10?) ‘e N1
siied N3 QndY - 0L 6 1od SOA vsn (€661) '[P 12 JeESHISPIL
S||e} snounfu] ‘skep-[edsoy 000" | J2d s|[eq ‘SJajje4 ‘S|ied wd ‘N3 X3 ‘a3 oMY 78 661 0¢ 1od SOA UsPams (£007) '[e 12 ||PAUR)S
s|[e} snounfu] ‘skep-|endsoy 000" | 4od s|[eq Si3]|e4 's||e4 N3 ANV 1'6G 2L9'LT 8l 104 SOA vsn (2107) |19 Lioys
S|[e} snounfu] ‘skep-endsoy 000" | 4od S|eq ‘si3jle4 ‘S|led vy ‘N3 X3 ‘a3 ANY  GCL 607 1% 1524N SOA puBlSZIMS (9007) ‘(e 12 UURWIPUSMDS
skep-|endsoy 000" 4ad Sjjed v ‘N3 AMY  £7/9 TL6'7E 14 124N SOA pueLszIMS (1) 9007) '[e 19 UUBWIPUSMLS
S| snounfu| ‘skep-|exidsoy 000" | d s|jeq ‘sia|[eq ‘s|je N3 ANDY 98 6€8'1 97 10y SOA MN (€107) e 33 BIOYES
s|[e4 snounfu] ‘skep-endsoy 000" | 4ad s|[e4 ‘s|[e4 vd ‘NI ‘a3 Sy €08 vsl'L 0¢ 1524N SOA Auewiso (£007) '|e 19 UiBlusy
S|[e4 snounfu] ‘skep-jendsoy 000’1 J3d sjje4 v¥4'NI‘a3  dwoiyd 08 00C’€ 4 12524N SIA AN (2007) '|p 12 1300
skep-|endsoy 000" | 42d S|je4 's|feq vy ‘NI ‘a3 ANV 865 667°€ Zl 1024N SIA ueder (¢102) PR 3PYO
skep-|endsoy 000" | 42d S|4 vY¥ ‘NI ‘a3 ANY 'L - 4k 1DDUN SOA eljessny (9661) B33 []PYNIN

159} 1s0d-aud
SIIAIDR UONUBARIJ ‘AeDIY4T ‘DBp3jMOoUy a3 Ny - 89 9 dnolb auQ SOA 2310 (S002) ‘[P 19 Wi
SOIHAIDB UOIUBASIJ “AOBDI14T “8Bpajmouy a3 9INdYy - 0L l 1DDUN ON €310} (€107) 997
skep-|eydsoy 000" | 43d S|je4 di3 Sy G99 Gel 6 1DDUN SOA vsn (8007) ‘e 39 Ssneuy|
S||ej snoun(u] ‘skep-jeudsoy 00" | 4ad S||e4 ‘sjjed N3 ‘a3 SNy - a4 9 1Dy SIA aJodebuls (6002) ‘e 38 yoy
fediyy3 X3'a3  dwoiyd - 09 1 1024N SOA €910}y (0107) ‘e 12 buemy
SIied (€E| 9INdYy LL LLL [4 104 SIA eljessny (6002) ‘P32 |IH
S|} snounfu] ‘skep-|eydsoy 000" | 4ad S|leq ‘s|led v¥4'N3‘d3 odwoiyd 718 759'1 7l 10y SA ellessny (7007) ‘e 13 fo[esH
S|[e4 snounfu] ‘sAep-endsoy 000" | 4ad sjje4 ‘sis]le4 ‘sle4 a3 91Ny - 065 4 104 SOA eljensny (€107) ‘e 12 Souley
S||ej snoun(uj ‘skep-|epdsoy Q' | 4d s|je4 ‘siaj|eq ‘s|je4 a3 /Yy €6/ 8/ 9 10y SIA eljessny (110?) ‘e 19 SauleH
shep-lendsoy 000" | Jad s|je4 ‘s|jed N3 9INdY - €31zl 9 104 SOA eljensny (0102) ‘|p 32 SoUIRH
skep-lendsoy 000" | Jad sjje4 ‘sjje4 (€E! oIy [43] 929 9 1od SOA elensny (9007) '|e 13 S3uteH
s|[e} snounfu] ‘skep-|endsoy 000" | 42d s|[e4 ‘si3][e4 ‘s|je4 N3 X3 ‘a3 91Dy 08 929 8 154 SOA elensny (7007) '[e 12 Seuley
S||ej snoun(uj ‘skep-jepidsoy Q" | 42d sjje4 ‘s|je4 vy ‘N3 ‘a3 91NdyY YAVAS 6£0°/ 4 1DD4N SOA puejal| (1102) 1219 Yeigeo
S||e} snounfu] ‘skep-|eudsoy 000" | 4ad s|[e4 ‘s|[ed V¥4'NI'‘a3 dwoyd 78 196'€ 124 1524N SOA ellensny (9007) ‘e 12 epUOS
s|[e} snounfu] ‘skep-endsoy 000" | 42d sjje4 sia]le4 's|je4 V4 ‘NI ‘a3 oIy 59 ¥97°01 9 1od SIA vsn (0107) ‘e 1 so¥Aq
S||ey snoun(u] ‘skep-jedsoy 000" 42d S|4 ‘s|ied vy ‘N3 X3 ‘a3 SIndY 6L 866'€ 9¢ 154 SOA ellensny (8007) '[e 19 BuiluwIND
Slled (€E| Sy €0L 1444 6 1524N EEN vsn (2107) le12 e
SINIAIOE UORUINSI DBP3|MOUY a3 AY  LCL 4% 1 12524N SOA €910} (€107) bunud
s|[e} snounfu] ‘skep-jendsoy 000" | 42d s|[e4 's|[e4 v¥ ‘NI ‘a3 IIndy - LLY'6L 9¢ 122UN SOA eljensny (6661) sipueig
S|[e} snounfu] ‘ss]je4 ‘s|[e4 N3 dluoiys 18 8CE 144 1DDUN SOA puelel| (1002) ‘e 1° Aueg
S|[e4 snounfu] 's|je4 vd ‘N3 ‘a3 91y 0L 'L 8 104 SOA alodebuls (1107) '3 buy
S3W0INQ SuonuUaARIU|  3sessiq wmmﬁww_\/_ m_/_ﬁWEmM_m D %M% m%ﬁ ublssg  uonedland Aunod (4A) Apmis

474

(FE=N)

S9IPNIS PAPNPU JO SHSLIFIeIRY) | B|geL

http://dx.doi.org/10.4040/jkan.2015.45.4.469

www. kan.or. kr



U At ol ko F 2] 22tof| Chst BiERE A 475
Study name Subgroup within study Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit ZValue p-Value
&ng et al,{2011) Combined 0368 0.154 0881 -2246 025 ——
Barry et al.{2001) Combined 0575 0459 0722 -4785 000 E 3
Brandis(1999) Comnbined 0782 0679 0901 -3398 .00 |
Chung{2013) Combined 0033 0013 0082 -7.307 000 —B—
Clarke et al,(2012) 40,000 0152 0008 2700 -1.283 .199 =
Curnming et al.(2008) Combined 1.107 0914 1342 1038 299
Dykes et al.{2010) Combined 0798 0B45 0987 -2081 037
Fonda et al.{2006) Combined 0858 0780 0944 -3135 002
Galbraith et al.(2011) Combined 0679 0501 0919 -2508 012 -
Haines et al.(2004) Combined 0712 0584 0868 -3.364 001 ]
Haines et al.(2006) Combined 0705 0425 1171 -1.350 177 =T
Haines et al.(2010) Combined 0712 0589 0860 -3520 000 ]
Haines et al{2011) Combined 0904 0732 1.116 -0940 347 =
Haines et al(2013) Combined 0562 0.404 0781 -3.427 .00 R
Healey et al,(2004) Combined 0B47 0544 0770 -45926 000 [ |
Hill et al,(2009) Combined 18965 1026 3505 2041 0OM —il—
Hiwang et al.(2010) 9,000 0.145 0050 0425 -3520 .000 =
Kaoh et al,(2009) Combined 0478 0405 0563 -8825 000 [ |
Krauss et al.(2008) Combined 0BB9 0285 1567 -0926 354 ——
Lee{2013) Combined 0331 0199 0551 -4263 .000 — =
Lim et al.{200%) Combined 0075 0.042 0132 -8914 000 —f-
Mitchell et al.{1996) 100,000 0567 0176 1829 -0.950 342 —lbGr
Ohde et al.(2012) Cormbined 0805 0756 0.858 -6.724 .000
Oliver et al.{2002) Combined 0875 0652 1172 -08% 370
Renrein et al(2007) Combined 0692 0621 0770 -6748 .000 ||
Sahota et al,(2013) Combined 1.062 0857 1317 0553 580
Schwendimann et al, (2006) Combined 0735 0544 0995 -1995 046
Schwendimann et al (2006(1))  Combined 0900 0461 1760 -0.307 759
Shorr et al.{2012) Combined 1089 0935 1203 1658 097
Stenvall et al (2007 Combined 0310 0215 0449 6218 .000 -
Tideiksaar et al,(1993) 109,000 0228 0024 2151 -1.291 197 =5
Tucker et al (2012) Combined 0.452 0267 0764 -2964 003 — =
Vassallo et al,.(2004) Comnbined 0707 0559 0893 -2902 .004 =
Williams et al,(2007) 58,000 0841 0327 2162 -0360 719
0644 0570 0727 -7.114 000 &
0.01 0.1 1 10

Favours [experimental] Favours [control]

Figure 2. Forest plot of effect size by fall prevention intervention.
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Figure 3. Funnel plot of standard error by log odds ratio.
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Table 2. Effect Sizes of Interventions by Intervention Characteristics and Dependent Variables

Characteristics Categories K ES (OR) 95% Cl SE Q 0
Number of Unifactorial interventions 42 0.84 0.79~0.90 0.13 231.13 <.001
interventions Multifactorial interventions 70 0.76 0.73~0.79 0.04 308.52 <.001
Contents of Education & environment 9 0.34 0.28~0.42 1.78 111.90 <.001
interventions Education 25 0.58 0.50~0.67 0.37 154.02 .001
Education, environment & exercise 4 0.68 0.54~0.85 0.05 2.94 <.001
Risk assessment & environment 3 0.71 0.56~0.89 0.05 1.49 .004
Risk assessment, education & environment 40 0.79 0.75~0.82 0.01 67.67 <.001
Risk assessment, education, environment & exercise 1" 0.81 0.69~0.95 0.25 49.06 .008
Education & risk assessment 2 0.90 0.46~1.76 0.33 0.02 759
Environment 17 0.93 0.86~1.01 0.04 46.92 .070
Types of Activities to prevent falls 3 0.08 0.05~0.15 2.56 16.42 <.001
dependent Knowledge related to falls 3 0.12 0.07~0.22 0.27 1.81 <.001
variables Fall efficacy 3 0.23 0.13~0.40 2.44 19.54 <.001
Falls per 1,000 hospital-days 34 0.75 0.62~0.90 0.08 10.84 .002
Falls 34 0.76 0.73~0.79 0.04 287.92 <.001
Faller 12 0.87 0.81~0.99 0.04 22.19 038
Injurious falls 23 0.96 0.86~1.08 0.07 53.27 310

K=Number of effect size; ES=Effect size; OR=0dds ratio; SE=Standard error; Q=Homogeneity.
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