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FALL-RELATED FACTORS TO TARGET IN COMMUNITY-BASED INTERVENTIONS

FOR PREVENTION OF FALLS

SATOSHI SEINO, NORIKO YABUSHITA, MI-JI KIM, TOMOAKI MATSUO, SONGEE JUNG

TAKAKO FUKASAKU, JUNKO OKUNO, TOMOHIRO OKURA and KIYOJI TANAKA

Abstract

Fall-related factors (FRFs) are classified into intrinsic factors and extrinsic factors. Intervention
programs, which focused on modifiable factors (MFs) among FRFs have been designed to prevent
falls. The purpose of this study was to identify easily-measurable intrinsic MFs for falls and recur-
rent falls. Cross-sectional analysis was carried out on the data from 483 community-dwelling older
adults, aged 65-92 years (73.7 = 5.9 yr, 138 men, 345 women). We measured history of falls in the
past year and 7 domains of FRFs. Of these, 20 items were selected as MFs. Analyses of FRFs and MFs
were conducted by comparing (separated by sex) those who did not report a fall with those who re-
ported any number of falls, and those who reported no falls or one fall with those who reported recur-
rent falls. Using the significant items as independent variables, multiple logistic regression analysis
with forward selection method was performed. The prevalence of falls and recurrent falls was: in men,
24.6% and 14.5%: in women, 26.7% and 12.5%. There were no significant differences in prevalence of
falls or recurrent falls between genders. The following items were selected as the MFs most strongly
associated with falls: climbing 10 steps with difficulty and tandem walk; and associated with recurrent
falls: climbing 10 steps with difficulty, sit and reach, and tandem walk. These results are useful in de-
termining the focus of fall prevention programs to be used in future community-based interventions.

(Jpn. J. Phys. Fitness Sports Med. 2010, 59 : 415~426)
key word : older adult, fall, recurrent falls, fall risk, functional fitness
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Table 1. Potential fall-related factors (31 items)

Anthropometric characteristic
BMI, kg/m’
Sociodemographic characteristics
Sex
Age, yr
Living alone, yes
Psychological factors
Fear of falling, yes
Self-rated health, poor
Self-rated mobility limitations
Climbing 10 steps, difficulty
Walking one-quarter mile, difficulty
Rising from chair, difficulty
Medical history in 1 year
Medication use (4 = drugs), yes
Stroke, yes
Hypertension, yes
Diabetes, yes
Heart disease, yes
Osteoporosis, yes
Low back pain, yes
Knee pain, yes
Performance tests
Grip strength, kg
One-leg balance with eyes open, s
Tandem stance, s
Sit and reach, cm
Functional reach, cm
5-repetition sit-to-stand, s
Alternate step, s
Up & go, s
5-m habitual walk, s
Tandem walk, s
Tandem walk, number of error
Functional status
Barthel index, score
SF-36PF, score
TMIG index of competence, score

BMI = body mass index, PF = physical function
TMIG = Tokyo Metropolitan Institute of Gerontology

MRS AL &b, KDMEIHEBLICAY v TH
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Table 2. Modifiable fall-related factors (20 items)

Anthropometric characteristic
BMI, kg/m2
Psychological factors
Fear of falling, yes
Self-rated health, poor
Self-rated mobility limitations
Climbing 10 steps, difficulty
Walking one-quarter mile, difficulty
Rising from chair, difficulty
Performance tests
Grip strength, kg
One-leg balance with eyes open, s
Tandem stance, s
Sit and reach, cm
Functional reach, cm
S-repetition sit-to-stand, s
Alternate step, s
Up & go, s
5-m habitual walk, s
Tandem walk, s
Tandem walk, number of error
Functional status
Barthel index, score
SF-36PF, score
TMIG index of competence, score

BMI = body mass index, PF = physical function
TMIG = Tokyo Metropolitan Institute of Gerontology
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Table 3. Prevalences of any falls (1=fall) and recurrent falls (2=falls) in fall history(n = 483)
Age n Any falls Recurrent falls
= : n (%) n (%)
Men Women Men Women Men Women
6569 34 101 6(17.6) 23(22.8) 2 (59) 7 (6.9)
7074 39 105 12(30.8)  27(25.7) 11(28.2)  12(11.4) *
7579 40 86 12(30.0) 31 (36.0) S(12.5) 16 (18.6)
80 25 53 4(16.0) 11(20.8) 2 (80)  8(I5.1)
Total 138 345 34 (24.6)  92(26.7) 20(145) 43 (12.5)

* P <0.05 vs Men
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Table 4. Prevalence or mean £ SD for variables for no fall(NF) versus any falls (1=F)

Men Women
Potential fall-related factors Prevalence (%) or mean + SD Prevalence (%) or mean = SD
No fall (NF) Any falls (1=F) No fall (NF) Any falls (1=F)
(n=104) (n=34) (n=253) (n=92)
Anthropometric characteristics
Height, cm 160.6 £ 6.8 1580 £ 6.6 147.0 £ 6.0 146.6 £+ 5.6
weight, kg 61.3 £ 87 60.6 = 9.5 509 = 7.6 524 + 8.1
BMI, kg/m’ 238 + 2.8 242 + 3.2 23.6 £ 3.2 243 + 32
Sociodemographic characteristics
Age, yr 74.1 £ 6.6 745 £ 49 734 £ 59 73.8 £ 5.6
Living alone, yes 8.7 8.8 16.3 222
Psychological factors '
Fear of falling, yes 30.8 47.1 58.5 63.0
Self-rated health, poor 16.5 20.6 20.3 33.7 *
Self-rated mobility limitations
Climbing 10 steps, difficult 17.3 559 * 35.2 59.8 *
Walking one-quarter mile, difficult 9.6 235 * 229 33.7 *
Rising from chair, difficult 1.9 206 * 18.6 26.1
Medical history in 1 year
Medication use (4 = drugs), yes 27.9 29.4 18.2 37.0 *
Stroke, yes 9.6 20.6 2.8 8.0 *
Heart disease, yes 10.6 11.8 83 7.8
Hypertension, yes 356 58.8 * 41.1 489
Diabetes, yes 12.5 17.6 5.1 133 *
Osteoporosis, yes 0.0 0.0 11.5 16.7
Low back pain, yes 28.8 17.6 34.0 47.8 *
Knee pain, yes 18.3 412 * 29.2 40.0
Performance tests
+ Grip strength, kg 343 £ 6.8 296 £ 7.1 * 21.9 £ 4.1 208 £ 46 *
+ One-leg balance with eyes open, s 306 = 227 14.1 = 187 * 27.8 £+ 226 200 £ 205 *
+ Tandem stance, s 274 £ 65 21,1 £ 99 * 258 £ 7.6 23.0 £+ 94 *
+ Sit and reach, cm 327 £+ 8.7 278 + 130 * 356 + 8.0 345 £ 8.2
+ Functional reach, cm 293 £ 7.0 247 £ 73 * 267 £ 64 263 £ 5.6
- S-repetition sit-to-stand, s 72 £ 1.9 89 = 40 * 7.6 £ 3.0 87 = 34 *
- Alternate step, s 45 + 14 61 £ 26 * 50 £ 1.7 54 £ 15
- Up&go,s 65 £ 2.6 104 = 60 * 74 + 3.5 83 26 *
— 5-m habitual walk, s 39 + 1.4 57 £ 32 * 42 + 1.8 45 + 14
- Tandem walk, s 10.8 + 4.3 174 + 110 * 123 + 4.8 134 + 5.6
- Tandem walk, number of error 1.1 £ 19 10 £ 12 09 + 12 16 £ 1.7 *
Functional status
+ Barthel index 99.7 £ 1.7 98.1 + 4.1 * 995 £ 22 99.2 + 2.6
+ SF-36PF 848 + 16.0 73.8 £ 21.8 * 76.8 £ 21.2 69.2 £ 212 *
+ TMIG index of competence 114 =+ 24 103 + 3.1 * 11.7 £ 1.8 113 £ 23
Multiple griatric syndromes 00 353 * 0.0 217 *

(functional decline + falls), present

* P <0.05 vs No fall

BMI = body mass index, TMIG = Tokyo Metropolitan Institute of Gerontology, PF = physical function
=+ Higher values signify better performance or status, —: Lower values signify better performance
functional decline: TMIG index =10

Table 7121, TZAMEF20HE 2B T, NFH DFE R AR U7z, 1o < 28 E NI AN E
CISFHBLIUTSIHE2SFH OB THESEDN FE LT, WEAYOREEM (OR: 2.75, 95%CI:
AONIHE 2 MR E L, i & s o 1.75-4.32), 4 v 7 L 4—72 (OR: 1.05, 95%CI:
BWAERARE LS EO Y A7 4 v 7 BIEGHT 1.01-1.09) @ 2 3HE»S, #HEE=EE 8T )
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Table 5. Prevalence or mean = SD for variables for no fall or 1 time (F=1) versus recurrent falls (2<F)

Potential fall-related factors

Men

Prevalence (%) or mean + SD

Women

Prevalence (%) or mean + SD

No fall or 1 time
F=1D)(n=118)

Recurrent falls
(2=F) (n=20)

No fall or | time
F=1)(n=302)

Recurrent falls
(2=F)(n=43)

Anthropometric characteristics

Height, cm 1603 £ 69 1580 = 6.6 147.0 £ 59 1459 + 58

weight, kg 61.1 = 89 613 = 86 51.1 = 7.6 52.7 + 8.6

BMI, kg/m’” 238 = 29 245 £ 29 236 = 32 247 £ 35 *
Sociodemographic characteristics

Age, yr 742 £ 6.5 743 + 43 732 + 5.7 752 £ 59 *

Living alone, yes 93 5.0 17.6 19.5
Psychological factors

Fear of falling, yes 30.5 60.0 * 57.9 72.1

Self-rated health, poor 16.2 25.0 22.0 372 *
Self-rated mobility limitations

Climbing 10 steps, difficult 18.6 75.0 * 36.8 76.7 *

Walking one-quarter mile, difficult 10.2 30.0 * 232 442 *

Rising from chair, difficult 43 20.0 * 18.5 349 *
Medical history in | year

Medication use (4 = drugs), yes 28.8 25.0 20.5 419 *

Stroke, yes 9.3 300 * 3.0 125 *

Heart disease, yes 11.0 10.0 8.3 73

Hypertension, yes 38.1 60.0 42.1 51.2

Diabetes, yes 13.6 15.0 53 22.0 *

Osteoporosis, yes 0.0 0.0 11.9 19.5

Low back pain, yes 27.1 20.0 35.8 512

Knee pain, yes 212 40.0 315 36.6
Performance tests
+ Grip strength, kg 339 £ 69 290 = 7.5 * 218 = 42 202 + 44 *
+ One-leg balance with eyes open, s 29.1 £ 231 11.7 £ 147 * 27.1 £ 224 16.0 £ 19.1 *
+ Tandem stance, s 269 + 7.0 195 £ 100 * 257 = 7.8 208 £ 99 *
+ Sit and reach, cm 326 £ 94 250 £ 119 * 356 £ 79 333 = 9.1
+ Functional reach, cm 289 + 7.0 241 £ 7.7 % 26.8 £ 6.2 255 £ 6.2
- 5-repetition sit-to-stand, s 72 £ 20 97 £ 46 * 76 = 2.9 99 + 38 *
- Alternate step, s 46 = 1.5 68 £ 28 * 50 = 1.7 58 + 1.7 *
- Up & go,s 69 £ 3.6 108 + 49 * 74 £ 33 9.1 = 2.6 *
~ 5-m habitual walk, s 40 + 1.8 6.0 £ 32 * 42 + 17 49 + 15 *
- Tandem walk, s 114 = 5.2 184 £ 124 * 122 = 45 159 £ 69 *
~ Tandem walk, number of error 1.1 £ 1.8 1.1 £ 13 1.1 £ 1.3 15 £ 1.7
Functional status
+ Barthel index 99.7 £+ 1.6 96.8 £ 49 * 995 = 24 993 + 1.8
+ SF-36PF 83.7 £ 168 723 £ 224 * 76.1 £ 213 65.8 £ 20.8 *
+ TMIG index of competence 11.5 £ 23 95 + 34 * 117 £ 1.8 108 =+ 26 *

Multiple griatric syndromes 25 450 * 20 326 *

(functional decline + falls), present

* p <0.05 vs No fall or 1 time

BMI = body mass index, TMIG = Tokyo Metropolitan Institute of Gerontology, PF = physical function
+: Higher values signify better performance or status, —: Lower values signify better performance

functional decline: TMIG index =10

IBTEEMETF & LT, R ) OFREE (OR: 4.86,
95%CI: 2.54-9.30), ¥ T LT F—72

95%CI: 1.03-1.12), FMEE{EmIE (OR: 0.97, 95%ClL:
0.94-1.00) @ 3TEEANMEIFRIR S 7z,

(OR: 1.07,

1. ARz & m i BE R R o=

V. &

&=

SEATRFZe2Y 20 2 X 2 b BRKREEE O MR
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Table 6. Odds ratio and 95%CI for each fall-related factor, obtained by multiple
logistic regression with forward selection method for any falls (1=<F) and
recurrent falls (2=F) (n = 483)

Any falls (1=F)
Fall-related factors

Odds ratio* 95% CI P
Climbing 10 steps, difficult 2.21 1.33-3.66 0.002
Tandem stance, s 0.97 0.94-0.99 0.016
Tandem walk, s 1.05 1.01-1.10 0.017
Knee pain, yes 1.75 1.08-2.83 0.023
Diabetes, yes 2.15 1.07-4.34 ©0.032

Recurrent falls (2=F)

Fall-related factors

Odds ratio* 95% C1 P
Climbing 10 steps, difficult 7.23 3.29-15.87 <0.001
Tandem walk, s 1.10 1.04-1.15 <0.001
Diabetes, yes 3.14 1.37-7.19 0.007
SF-36PF, score 1.02 1.00-1.04 0.046

95% CI = 95% confidence interval

PF = physical function

*Adjusted for each selected independent variables

Independent variables (Any falls) = age. sex, self-rated health, climbing 10 steps,
walking one-quarter mile, rising from chair, medication use (4= drugs). stroke,
hypertension, diabetes, low back pain, knee pain, grip stl'ength one-leg balance with
eves open, tandem stance. sit and reach, functional reach, 5-repetition sit-to-stand,
alternate step, up & go. 5-m habitual walk, tandem walk, numbex of error of tandem
walk, barthel index, SF-36PF, TMIG index

Independent variables (Recurrent falls) = age, sex, self-rated health, fear of falling,
BMI, climbing 10 steps, walking one-quarter mile, rising from chair, medicalion use
(4= drugs), stroke, diabetes, grip Suength one-leg balance with eyes open, tandem
%'{ance sit and reach, functional reach, b-repetition sit-to- S[dﬂd alternate step, up &
g0, 5—m hablLual walk, tandem walk, barthel index, SF-36P1 MIG index

W OB I3 530%, HEER I 15% 0 B L OCERREE R SICEELREEE 22
Thrb. —FHT, IHAEOEEZEIIF20%TEE & 2727280, I OEREIEEIE W RO A
KHECEANTROGERI S0, CoFREL L@ TER,

'Q1>w¢%wyk%%ﬁm¢émx®¢mﬁﬁ FHEE BN LR LY, e
12T, @%M%%%ﬁﬁﬂbfwfax®% BRI TH L e QIR &L DD 5E 2 5
ERERCLE, BB o E - R, EEEoIRE - S EDAURE SN (Tables 4, 5). & 520, 20

EICBE T A0 & Femg: (BAETTT Bhit) DR FUEBRE IR0 LT T, ot 1 SER oz

WZEBELL Twznfael, 2) Bk AZ B AR AR T, WEEr A3 A% % TR EE OB RS (5
%t%&VQW%%ﬁMTLfthéﬁ&%ﬁmJ x&ﬁ%%ﬁ*+ﬁﬁh&mﬁbfw A, O

FRTAEFLTE®, Bl hib/5) 771 — JRICEE 7 MO BRI 128 & ik %%H
VR W AR EN I D AR T2 EL T u&w#ﬁ<”,%%t%ﬁt@M@#mwénf
VTR, e EAMEEE NS, WAL KOS THETIE, BETA5.0%, KHT

HEIZDWTIE, £ DWEr 5B L b & 32.6%AVEAF m@ﬁMJ BRI B 123 LT
TEEERAZGVWE wbilh, 7277 L, EEEO4XE 72 (Table 5). 2=ZFH® Fﬁﬁ?Wi,Js HED R

FEETHEWETBIES 26N RIFFEREE D, (B4:35 . 3% X‘[ﬁiZl.’/“o) Lo yEEERLAZ L
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Table 7.

Odds ratio and 95%CI for each modifiable factor, obtained by multiple

~
"

logistic regression with forward selection method for any falls (1=F) and

recurrent falls (2<F) (n = 483)

Modifiable factors

Any falls (1=F)

Odds ratio* 95% CI P
Climbing 10 steps, difficult 2.75 1.75-4.32 <0.001
Tandem walk, s 1.05 1.01-1.09 0.022
Modifiable factors Recurrent falls 2 =F)

Odds ratio* 95% Cl P
Climbing 10 steps, difficult 4.86 2.54-9.30 <0.001
Tandem walk, s 1.07 1.03-1.12 0.003
Sit and reach, cm 0.97 0.94-1.00 0.050

95% CI = 95% confidence interval

>|<Adjusted for each selected independent variables

Independent variables (Any falls) = age, sex, self-rated health, climbing 10 steps,
walking one-quarter mile, rising from chair, grip strength, one-leg balance with eyes
open, tandem stance, sit and reach, functional reach, 5-repetition sit-to-stand, alternate
step, up & go, 5-m habitual walk, tandem walk, barthel index, SF-36PF, TMIG index
Independent variables (Recurrent falls) = age, sex, self-rated health, fear of falling,
BMI, climbing 10 steps, walking one-quarter mile, rising from chair, grip strength,
one-leg balance with eyes open, tandem stance, sit and reach, functional reach,
5-repetition sit-to-stand, alternate step, up & go, 5-m habitual walk, tandem walk,

barthel index, SF-36PF, TMIG index

MH, RIET & ERAERERT OFRF2r B 20
BHEEEORELZFEREL->TWLAREELHE
B, 277U, AFETIE IS OREBBRIZOWT
oM TET, SEERY O ONEE D HEERIET
FRIERILTWwAZ LV MEESNL O, HED
BER 2 P 2 7RSS ETH 5.

2. BTN ATES L 2T EWET
EEIFNMAE B ) BICES L 25T AR
TTlE, BEAVOREEL Y VT LT+ — 7 2R
Bl L OBEHEESOVWTNICL R EEE RITL
Tw/z (Table 7). AREFZEIE, BHMIBIZL->TH
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WO EERBEATWS, LD >T, $EO0VAT
14y Z ARG OWT I BV THHRR SN
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Y (VAR
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E b ATERWBEREDE L TED TG TY
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W Y 2T TR, BHBERLKRILTOF IR

FTbdH 0, BEEoET (HE) IEECHS
THEDFEN L ENTWA, EER ) EMEIZHE
S — L DBEENEL, NT AR DOEE L ZUT
B COBEICRBLEEET S L, W
ST —RNT U ABENIBE T 2 E L T0A I e
2 4. HOMEID L 2T (REH O HIHR)
i3, BEIETTAEILTH H 2. EROEHRD
MransZ e, WERDZOLDPGEEAEOE
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BirE ), FICEETREERE VL7259,
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A b Th B, BT OEE AT B 44858
b A5 GHT LR i, WBAS e CELBE
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ercises) FHHD AND Z EMEEFHNAIZBNT
BTHbHERSNTWA, F7/2, Frailty and In-
juries: Cooperative Studies of Intervention Techni-
ques (FICSIT) Groupll & 2 4 ¥ Wi R &, #
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HEEIELTLOBEWEIEE A V., 212, &
MEZRIIEFICZBICE->TEBY, KL
L7z B 2 02 R F 055455 5 0] fEME Y
HH. FFIC, KR TIRAENDNERIZEE L 7oHEt
EBIhoTHED, IR THEIFFMTE 544 -
DHPERICE LT T aemid e Bl % ) LEN
HBH. 3D, KGRSO 720, BEOR
BIEAMGECT & T v, R THRIR S L /zIE
EEBROEE EDREBRERIFTT A LTk
na., 612, HEFEEOBEVWERE BV T,
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B RT SEL2 LRI A2DPEREL T L
BN D 5.
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B E 5 > 7 004 — 2 02 BHY, $72, HH
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