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Analysis of Multi-variate Recurrent Fall Risk Factors in Elderly People Using Residential
Assessment Instrument-Home Care
- Comparisons between Single and Recurrent Fallers -

Yoo, In-Young

Assistant Professor, Department of Nursing, Jeonju University; Jeonju, Korea

Purpose: This study was done to determine the risk factors for recurrent fallers (2+falls) compared to single fallers. Methods:
Participants were 104 community-dwelling people 65 yr of age or older. The data were collected from June 1, 2008 to June 30,
2009 using the Residential Assessment Instrument-Home Care. Results: Over the past 90 days, 55.7% of the 104 participants
fell once, and 44.2% experienced recurrent falls (2+falls). In comparison of recurrent fallers with single fallers, there were signifi-
cant differences in scores on the following factors: gender (*=4.22, p=.040), age ({*=5.74, p=.017), educational level (*=5.22,
p=.022), living arrangements (*=35.02, p<.001), cardiovascular diseases (X’=17.10, p<.001), hypertension (*=4.43, p=.035),
diabetes mellitus (\*=4.44, p=.035), glaucoma (X*=13.95, p<.001), Minimal Data Set (MDS)-Pain (t=-2.56, p=.012), fear of fall-
ing (*=4.08, p=.034), reduced vision (t=-3.06, p=.003), MDS-activity of daily living (t=3.46, p=.001), MDS-Instrumental Activ-
ities of daily living (t=3.24, p=.002), cognition (MDS-Cognition Performance Scale) (t=3.40, p=.001), and ‘difficulties entering
and leaving the house’ ({*=4.53, p=.033). Conclusion: It is important to assess the risk factors for recurrent falls and develop
differentiated strategies that will help prevent recurrent falls. Additionally, utilizing a standardized tool, such as RAI-HC, would
help health professionals assess multi-variate fall risk factors to facilitate comparisons of different community care settings.

Key words: Elderly, Recurrent, Falls

M E

moy

1.

re

T

PARE AO) E F7 oA AR 4= 9lom] Rl Sol e A}
HpAa s Afazo]ck. 1eglef Qlo] SR A1k ASlE slo R

Sfelao 2 ud 654] o4 1210] 13 o] Abo] YRS ARlska

S 7l Ak Y Al 2o
22lo] Hek u]9] 49

CPAEO 2 Q18] AR AR 3 654 o 1eclo] 0%
oul, Ao 2 QI3 o] Qelat wele] ubzlage] 1d oluje]
A IERHaber, 2004). 1219] SPARS ufsix) St Zof s

xoo.l- h:°| XHH" I_MI'

B e 2.0 2009 AFfERL Q7] X918 dol 3 Q1L
*“This work was supported by research grant from Jeonju University in 2009.

Address reprint requests to: Yoo, In-Young

Department of Nursing, Jeonju University, 1200 Hyoja-dong 3-ga Wansan-gu, Jeonju 560-759, Korea

Tel: +82-63-220-2759 Fax:+82-63-220-2054 E-mail:yiny@jj.ackr
FE1:20108 4 129 AARR] Y2010 49 16

© 2011 Korean Society of Nursing Science

AR Y 20116 29 259

www.kan.or.kr ‘ ISSN 2005-3673



120

20505171 110 BBl ] Aol B Ao o) ¢
2lubere] 79 20081 654 o)A} 101 O] EH|= 102 4,9049] Yo
2 %) o209 oF 30%S AAISRL 9, wole] e & olat
B4L 99) A2H7} 14 8 B2 el SleKim, Bae
Park, Gu, & Hong, 2003).

ko] 98] Q018 WolAl Q<l(intrinsic factors) T} 2]Q14] Q91
(extrinsic factors) ©. 2 U}=0] R o] T Qo]o] Baka] Ba s AN
2 9o 7)) Bk ofeft 2915 0] ¥He 2 Yol TR
WhAF 9130 Z7)3r) YRR Thofs A7MRA| 25 E 2eiE tha
o170l A7 AN (multifactorial health condition)2] A¥}ebar & 4=
ek 5], SRS T A 97} 2k Akee] i

of st AlojAl] 712 keRle] 337} AL s, A 5
42 4% 7} A4S 75k tHFletcher, Berg, Dalby, & Hirdes, 2009).
= o] dro e SRR 53.8%71 23] o] WAt BT
thal 3}t (Park, Chang, & Park, 2008). SA-& 4@ 3 19

E AN
Eﬂi 2l 5}01 RG-S AARE ARISH AL o]

AL
o%

e
oo rlo o

=2

ox

it
rO
ol

e
i

1%"& S]] S 2 gl o tigh AR 3 F3s
Qlof| Higt S0 Wol o] ek X HANS] A5 mqlef o
e STl SR Y O Y HHE A 2
B9, 71574, A7 2 AE], A7 ol St
S FS VA ol i FeS A TIEA AEe B

4, HE& 52 9714 A8} B2 (Blyth, Cumming, Mitchell, & Wang,
2003; Choi, Lim, & Jun, 2007; Kim & Lee, 2007; Lord, Sherrington, &
Menz, 2001; Stephan, 2006)2}+ 2-42] 918 821(Lord et al., 2001; Yoo,
2005)0] B 1Egick
TR RS =
29 FF8RNE W9l
of thgt S A7 2%l BHol= Sl At o etk TS
2 3} Choi 5(2007)2} Park 52008)<] ﬂ?i APAE 5 dHel g
ATk EAJSIRAL, Tha Al A
7] gEth Bhd = 9fof| A= 23] o]
R012 15} A} 6= A5LE (Buatois, Gueguen, Gauchard, Benetos,
& Perrin, 2006; Chu, Chi, & Chui, 2005; Fletcher & Hirdes, 2002; Gap

A}
o

oA
[e]

bmann, Rupprecht, & Freiberger, 2009; Lipsitz, Jonsson, Kelly, & Koest-
ner, 1991; Matteo et al,, 2002) A|&AFS] eQ19] A Aol gt A sH
177} AL ek o} 5] QAo] Sfsi £, wh A §17, 2
S70] B, AJ2), A1) 4k el LAIEE, 55 A5
gigiasle 2 W) 23] o
Aol Al Hrecurrent faller) @} 13] YAtAloll djsh & 8Q0S

m =4
s S0l Aby BB S ol

www.kan.or.kr

o0
S01%

Hahs A2 AL =
2002; Gapbmann et al,, 2009). ¥z SAlouf A2

T AAEAS AL 4 9l SIBA0] S Atk Fletchers}
Hirdes (002) 15] SAHE ZR)2 58 243 02 5 9l &
Qg A% 4+ Sl v, A

(comorbid) AFEjO] AL} A7 350l 4448 BgbE 0 2 77 3

OFRh 1Rl o & T A] S ol ol gt Hf o] BE He = 3

H)

of| A] w2 = Q35}ch(Fletcher & Hirdes,
FO UALO 7 o)

L oy poletan sjgick 28] o] Aol chat 918891 A}
Az} Apash obkel GAre 2 elat RgEel Akel) 19l

& AMYE 59 S7hE A
11 A A3}k Buatois 5(2006)-2
w13 YAatof| A= E5to] EabAo)3] =
wolle BIHE YERA] ¢hot 19] S =t Wi wdatol] et 2t
o) Pt vk dpatol ot s
Blsict
R PN A 8RS A= bl AolA Aol el F2f shub=
B2 Aol A AREEE Wt mghE o]l Y (consistency)o] -
Slth= Ao]ch(Fletcher & Hirdes, 2002). Hauer, Lamb, Jorstad, Todd
Becker (2006)= 90sH2] YA AYPALE B A5 A} A}
EH 7(—]49,]_ X?H H]—H—]o] ]‘4—01:?51- 212 01-14{—1]- 1:2_'] Ot]?—_/] 7:] o
8l R S S A
FZotE Ao " QsHe: Aotsleit) Residential Assess-
ment Instrument-Home Care (RAI-HC) (Morris, Fries, & Bernabei, 1996)
© = B AN AR 918 71s A A EE =
T o 7 Wrishe IAA 0 7 §231E Tt A A ASo] ot
e AhollA] 1ol AT 9IRS Wl AT A 7l
54 ek R RALHC 352 1elo] chulalel ol 71t
Q= F| A HH(Minimum Data Set, MDS) 0.2 1A %] o] ¢l o
S 2= (Scales)7| =] Qlo] S AIER H B7 A2 o
Alo] oA 9& Qe gyt o 7 245} 4= 9)-C0] H 1E|QIT}
(Fletcher & Hirdes, 2002). @AY u|=, o|efjg], &, 7jvc) A=, &
B A7VE2 5 BelolA= RALHCS o] 8510] LAIE 2210
gk A5 9 kel Q77 2ars] ololA| 3 YATHChen,
Hwang, Chen, Chen, & Lan, 2008; Fletcher & Hirdes, 2002; Fletcher et
al, 2009; French et al,, 2007, Gapbmann et al., 2009; Matteo et al., 2002),
Qoo 3o =)
whebA] 2 Atofl A A 4] 0 = FESHE RAFHCE AHg-51q 1
3] Ak} 28] o) AfbAkRke] LHARIE RS vl i Afato]
A dAtell tiet ApEshE et SA e A 91t 7124t

FE AN BLAL A=A

rbl
ot
ut)
o
i)
B
o
s
=l

1 g

_EL JlNl < 13

o2 m

I

DOI: 10.4040/jkan.2011.41.1.119



S o8t AR A7} el o
a7 figrolet FAlAe] H 42 o

P
=
i
_i
o,
N
B
o
[39)
to
o
o=
ok
=
1
o
X
1o
=
Y
1
£
o,
o
juid)
fo
ro
1o

S, 18] A9} 28] o) AaIRe] o)

Aol mporick

)
I

Hag1e]

2 o 52 18] SAkRjet 28] o)A AaAte)
P 91%16219] ol 2 mos17] $I5F HEH THAZALAT Cross

AT AR C 0] JAIGF 1] JAIof A B M0k A
ol S50} PG M0k 275 A AE W A7)
O R B A7 HHOL A, ZA, 24} 4RI Fo1 1
PR ERE R TEE CER P ES - EATR R
28 A5 F 4T Fololat of 2 Shelsto]
ool S0I2F 1042 25 chAb2 Shaich Sl A712-2 65
A ol w910 = 222 909 o] o] S 4k A2k 2l
AeAgo] G AMPAEHS W) GRS 1910 2 SAfAFo) 755}

o] ArE o)} 7}—6} Az ﬂ‘i“iﬂk

Z 6 Z2aF AL8-5k

PR g
Shol 522151 oirk ZAPAIZEE Q7 AR 191 60-805 HIE 48
]t A5 27 7172 20089 620014 20099 687 24
o] QTHE ISk A =S ol7] Slste] AT T
ARG, ARSI 28l r II‘HUHHTXV‘# S

DOI: 10.4040/jkan.2011.41.1.119

121

3. g7 =7

ALt = 24| RAIAFES] (interRAD)O)| A] 7]dtst RAI <= Home
Care-8-2 3+ RAIGITLE] o)A A3} A|7}=0] 71 5A ] Hrle
?—0 RAI_HC 2.0 Version (Morris et al., 1996)2 AF-8-5F5Ck RAI

L AAH0.2 teole] 7)) B Sja EFRA 1
oS S ) A
222 opAL WM, OFEEQ 317 0]8 9ol = hoFat gJolo] ]
A ZFA O & HrVek 42 Qe 35071 oAk AFEy HEo g
A= 7|12 A EFH(Minimum Data Set, MDS) 2 2 =]o] 9)tk MDS
F7h - RAL HC oo ket 571e] 2|300] oh - 4alp]
2ol 7o) Wol & Hsiat - glow], Bl e 2 el
7} HZEICHKim et al,, 2000; Morris et al., 1996). 2 G 5Lof| A=t
AFo18] QoS 2 45]7] oJa Al Tol A K g Ul . 92 Akt

A ES RATHCE ST 4= Q= A s ARSI
(Morris etal, 1996). RAI-HC 3} 2= UA)O] 931 Q01 0 & 1oty
S ARRIAANA, AR, A7 S S B Ao A A9
5193 01 o= RAI-HCE AFE-SH 413§ 71(Chen et al,, 2008; Fletcher
& Hirdes, 2002; French et al,, 2007; Matteo et al,, 2002)0]| 4] &= 3E31E] ]
aiens

—

) LhALZ45
o

- oo
S RAFHCE] 57} 7]z uhaf A 9027 vl oj =4

&l ;q"‘ﬂ ﬂ u}ﬂgg u| TR AL oA AL Hoj] = 52
A3 3] At Morris et al., 1996).
2) LIM QI

12

(1) 21751 EM(demographic characteristics)
e o1y 28 2|7 HE 98 W AT S APYsIATk

(2) 27=(history)

2 RAI-HC2] MDS-Pain scale
2 AF8-5}9tH(Fries, Simon, Morris, Flodstrom & Bookstein, 2001). ©|
Hres SHEY 54T 5 27119 w32 FHAdE0] Qo] =7
of wreh § 0] e 49074, 718 S A 170, okl oFspAt
S AE 550l = A5 24, i AskAY HARE Frel

www.kan.or.kr



A GV 75 AT el AlE, B, e o), Bl At
S5 QAT FA S, b QAT A S,

Qe AL o] § o ek Qe 2 sk

@ LAAIZ 52 =852 (Activity of Daily Living, ADL)

ADL2 RAT-HC &-59]| 7123+ MDS-ADL Hierarchy Scale 2 &7
SFATHMorris, Fries, & Morris, 1999). MDS-ADL Hierarchy Scale-2-
ADLE] 47]12] (&3, AAFsP], T3 o] 5], RIS
o2 245} 7| 5k] YRt ol e} Akl U} dApe g
Mg 7 912 9 of4jel 7% 4ol A] Faslol
=92jel A9 0402 243 T A kel ufe 471

am0| A 430 O3] WA 47} Zelo] HAOR

ok ol 5 Aol Gl 0872 T B AT
oA zestol Wk e s S eo] W RS oulg

of| 4= Cronbach a= 953t}

® 4HA] AAAY 52l 423852 (Instrumental Activity of Daily
Living, IADL)
A WA EE 2 28522 RAI-HC S MDS-IADLE: AHE-
SEoAT AAREH], AR, HBIARE, o]t o8 407, A ke,
o

o
OFEAH 5 7/hel BT TAEo] glom 2 B gl o

www.kan.or.kr

Al o ER2el A9 37102 24
Ak S 7Y 2 A g AR AR 021 R b
S5 FRsEo] BolA= A& Itk & oA o] A==
L=

® JA71E

QIA]7|%5-& RAI-HC gF50f| ZA5E] Morris 5-(1994)2] -
Hoj] w2 MDS-Cognition Performance Scale (MDS-CPS)E- Ak
STk RALHCS] 57132 Fol4] B717]e), olabad ¢, o
ARl AHA19] 2} FRSHS 52, 7] 5 ) o] 7
H Sare|Fof| wpet @A 0. 2 ko] Q1A|7]0] A/l 7

of

b
ol
S

ol
ii} B Ho nZ

&
i)
o
1
-
rir
=
mII,
i
o
>
B
)
2]
i
9
>
2]
U
)

).
N
N
N
Ehl

3
Iz
a2
o
ik
ot
>

[l
A
-

=]
5
[>

)
Al
-
N F
ox

>
4

o] 3% o411 4%
t}. o] == 7iE A Hamilton®] 22 w02 A7} 69-
700131, DSM-TV $-& 21k} vl as}o] 91%2] W= 9} 69%2] &
Ol E BT} (Burrows, Morris, Simon, Hirdes, & Phillips, 2000). -

o)) 2] A2 == Cronbach a=.82%th

3) 2l

o aclo 2 1HRg ARAES 1HR fiHas) 48
Aslct 7HE $1$A == MDS-Environmental Scale&
So] 24steick Y8 FRAEL whe] S0 2 AuA]
of 2%, v}eebal ATk AL shbAl A, Sele, i)
L ZHRIQE, A5 S W FU = st Ao siEA
U olzgol 9li=r] ofitol uke} ool o 2 Z4519ick 748

7 91800 S 40 B2 3 o2 SR G ST AN

o ™ oo

DOI: 10.4040/jkan.2011.41.1.119



RA-HCE 0188t =010 Thoix afihat SiziRol 24

Table 1. Demographic Characteristics of Participants (N=104)
Variables Categories n (%)
Gender Male 28 (26.9)
Female 76 (73.1)
Age (yr) 6510 80 76 (73.1)
81 and older 28 (26.9)
Educational level No formal education 56 (53.8)
Elementary or higher 48 (46.2)
Living arrangement Alone 73(70.2)
With family or others 31(29.8)
Health insurance Health insurance 36 (34.6)
Medicare 68 (65.4)
Fall experience Single fall 58 (565.7)
Recurrent falls (2 or more falls) 46 (44.2)

BT AR} 7 AlZ I (inter-rater reliability)+= Intra-Class Pearson

correlation coefficients (ICC) r=.66 (p<.05)0| Itk
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Table 2. Differences in Intrinsic Factors between Single and Recurrent Fallers (N=104)
Single faller Recurrent faller
Variables (n=58) (n=46) tor )@ (o)
M=+ SD or n (%) M+ SD or n (%)
Demographic characteristics
Gender Male 1(19.0) 7 (37.0) 4.22 (.040)
Female 7 (81.0) 29 (63.0)
Age (yr) 65 to 80 7 (63.8) 39 (84.8) 5.74 (.017)
81 and older 1(36.2) 7(156.2)
Educational level No formal education 7 (63.8) 9(41.3) 5.22 (.022)
Elementary or higher 21(36.2) 27 (58.7)
Living arrangement Alone 7 (46.6) 46 (100.0) 35.02 (<.001)*
With family or others 1(63.4) 0(0.0)
Health insurance Health insurance 1(36.2) 15 (32.6) 0.14 (.702)
Medicare 7 (63.8) 31 (67.4)
Medical condition
Stroke No 48 (82.9) 41 (89.1) 0.84 (.358)
Yes 10(17.2) 5(10.9)
Cardiovascular disease No 58 (100.0) 34 (73.9) 17.10 (<.001)*
Yes 0 12 (26.1)
Hypertension No 36 (62.1) 19 (41.3) 4.43 (.035)
Yes 22 (37.9) 27 (68.7)
Diabetes mellitus No 52 (89.7) 34 (73.9) 4.44 (.035)
Yes 6(10.3) 12 (26.1)
Arthritis No 6 (27.6) 22 (47.8) 4.53 (.033)
Yes 42 (72.4) 24 (52.2)
Osteoporosis No 42 (72.4) 32 (69.6) 0.10(.829)
Yes 6 (27.6) 14 (30.4)
Cataracts No 53 (91.4) 46 (100.0) 4.16 (.050)*
Yes 5 (8.6) 0(0.0)
Glaucoma No 58 (100.0) 36 (78.3) 13.95 (<.001)*
Yes 0 10 (21.7)
Pulmonary disease No 46 (79.3) 46 (100.0) 10.75 (.001)*
Yes 12 (20.7) 0(0.0)
Number of diseases 251+2.05 2.52+1.42 -0.01 (.990)
Perceived health status Good 0 10 (21.7) 13.95 (<.001)*
Poor 58 (100.0) 36 (78.3)
History
Number of medications 0.89+1.00 1.39+1.65 -1.88 (.062)
Pain (MDS-Pain) 1.15+0.85 1.56+0.74 -2.56 (.012)
Incontinence No 42 (72.4) 42 (91.3) 5.89 (.013)*
Yes 6 (27.6) 4(8.7)
Fear of faling No 33 (56.9) 7(37.0 4.08 (.034)
Yes 5 (43.1) 29 (63.0)
Physical & psychological functional status
Reduced vision 0.72+0.61 1.26+1.14 -3.06 (.003)
Reduced hearing 0.65+1.33 0.58+0.83 0.37 (.708)
Unsteady gait No 5(8.6) 2 (4.3 0.74 (.325)*
Yes 53(91.4) 44(95.7)
Use of assistive device No 11 (19.0) 7(15.2) 0.25 (.795)
Yes 47 (81.0) 39 (84.8)
MDS-ADL 1.93+1.02 1.32+0.66 3.46 (.001)
MDS-IADL 8.44+6.10 4.95+4.47 3.24 (.002)
Cognition (MDS-CPS) 2.55+0.99 2.04+0.20 3.40 (.001)
Depression (MDS-DRS) 5.63+3.53 510+3.76 0.73 (.463)

*Fisher’s exact test. MDS-ADL=Minimum Data Set-Activities of Daily Living; MDS-IADL=Minimum Data Set-Instrumental Activities of Daily Living; MDS-
CPS=Minimum Data Set-Cognitive Performance Scale; MDS-DRS=Minimum Data Set-Depression Rating Scale.
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Table 3. Differences in Extrinsic Factors between Single and Recurrent Fallers (N=104)
Single faller Recurrent faller
Variables (n=58) (n=46) tor ()
M+ SD or n (%) M £ SD or n (%)
Housing Environmental Hazards
Inadequate or no lighting in living room, bedroom, kitchen, toilet) No 32 (65.2) 21 (45.7) 0.93 (.222)
Yes 26 (44.8) 25 (54.3)
Holes in floor, leaking pipes No 21(36.2) 39 (84.8) 24.80 (<.001)
Yes (63 8) 7(15.2)
Inadequate environment for toilet and bathroom No 0(17.2) 12 (26.1) 1.20 (.273)
Yes 48 (82.8) 34 (73.9)
Inadequate environment in kitchen No 42 (72.4) 9 (63.0) 1.04 (.308)
Yes 6 (27.6) 17 (37.0)
Inadequate heating and cooling No 47 (81.0) 86 (78.3) 0.12 (.726)
Yes 1(19.0) 0(21.7)
Personal safety No (91 4) 46 (100.0) 4.16 (.065)*
Yes 5(8.6) 0(0.0
Difficulty entering/leaving home No 42 (72.4) 24 (52.2) 4.53 (.033)
Yes 16 (27.6) 22 (47.8)
Difficulty entering/leaving rooms in house No 30 (561.7) 21 (45.7) 0.37 (.538)
Yes 28 (48.3) (54.3)
Number of housing environmental hazards 3.22+1.33 3.04+1.76 0.59 (.554)
*Fisher’s exact test.
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