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Falls, physical disability, and mental distress in the elderly

Tomoko HATAYAMA?"Y and Shuzo KUMAGAI»*

Abstract

Falls are common in elderly people but they remain a serious public health problem because they can cause
hip fractures, thus resulting in patients becoming bedridden. Numerous epidemiological studies have reported
various kinds of the risk factors related to falls; such as aging, ADL impairment, immobility, a decline in
strength, balance, walking speed, history of falls, cognitive impairment, medication use, and female
preponderance. In this review, we summarized the risk factors for falls in the elderly people living in the
community, especially regarding the relationship between falls and physical disabilities and/or depression,
because physical disabilities and depression are important problems in the elderly people. In cross-sectional
studies, fallers (those who reported falls within 1 year before the survey) have been reported to have the
following physical characteristics; muscle weakness, gait and balance deficits, and depression. According to
prospective cohort studies, physical disabilities (muscle weakness, gait and balance deficits) are strong risk
factors for falls. However, few studies have so far examined the threshold which makes it easy to fall
regarding muscle strength, balance, and walking speed. Depression has also been reported to be associated
with falls, but its analysis requires a separate survey because some studies have reported such an association
to disappear after adjusting for several confounding factors. Several studies reported the interaction and
probable synergism between risk factors, namely, the risk of falling dramatically increased as the number of
risk factors increased. In addition, another study reviewed the association between late-life depression and
anxiety, and physical disability, thus suggesting that both factors increased the risk for each other. From
these results, a combination of physical disability and depression is thus suggested to increase the risk of falls.
Further research is necessary to ascertain the interaction of physical and mental factors regarding falls in
order to develop a screening (selection) method to select subjects who are indicated to undergo preventive
exercise intervention.

Key words: falls, elderly, physical disability, mental distress
(Journal of Health Science, Kyushu University, 26: 21-30, 2004)

1) JUNKRSRZBEANBBEELSHF  Graduate School of Human-Environmental Studies, Kyushu University

2) JUNKFHEHERS €~ # —  Institute of Health Science, Kyushu University

ARG JUN RS R 2 v 4 —  T816-8580 faMIRAR H AT &R HLE6-1  Tel/fax: 092-583-7853
Correspondence to: Institute of Health Science, Kyushu University 6-1 Kasuga-Koen, Kasuga, Fukuoka 816-8580, Japan
Tel/fax: +81-92-583-7853 E-mail: shuzo@ihs.kyushu-u.ac.jp



22 I

5526%

i U oI

FRISEEOFEEHEAE [CX T, brEOE
LRI 14 (2002) 4E10H 1 HHAEL8.5% TH Y
SERL2TAE (2015) 4E121326.0% &4, ERD 4 A2
— N ERE L B RARTH S, S 5ITERE AN
DL, HIHIEEE 65 574 AT 27
(2015) 4% Y= 7 2 DRI 5 —0, %
Wiwwa (Tom Ll l) AN smz kelr, SFis2
(2020) FicidaiimiE AOZ L2 b0 L Pl s
NTBY, 4%, mEEEIHINT 2 b CRl g
DEDHLEFIBRELRLDIZELEALND. T4
W IR S R IS R T, B RS B B
(IADL) 7% EO#REETAKRE Y, B &) HHD
B4 5,

T34 B O [F| RAETE SRR 1 L huE, s
PEE o ERER (B &, BERERL527.7
BEHokbmEml, B 5EFL61%, T - #
BI116% &> TW5h. FITOFEAERIL, LWHETIXTS
maba bR L, BT8R ETHRAICERT 5.
RPTHELED EEEOEVRBE ST OEE
HUINEFI624E (1987) 1213#953,000 N Td - 7275, F
B9 (1997) #E121392,400 A & 104 THEBE L T »
5% KHSY X, ZDI97EDF— % & TS KBRE
SHER AT S REAE % 92,400 N, KRG SHERE 17 TAli 2
DHEVEEZ%36~42%, FIBEOEGTHRE 54,
FATE % 140~180 5, HIMFEEZ O * E/ik
JE 1 0242751 EARGE L CHE [ O RIBEE SEEL S 37 12 2
b b ES - iR %5,318.5~6,359.005 1 & &Lk
boTWwah. KERESEREIT ORI K490 % v
BICE2bDTHLEOMET oER DL, HilE
DOMRENIERFFICOERLMELZLE L TWA5.

=7, TOX) B RGEL DL L iR
DM SIEB OHIPRY 7 & QOL DT e
ENTBY, HHECEEIIHEOHZETH Y 2h 5
EiE OREL HET 2 EEMETYH L. 29 L7z
HErb, mins o FHiiEEmioRELE 2 %
3 2 CIREICEENOBADMEEL 5 TWVD,

CHET, EEEOEEICE LTIk E R
% DEFIFREIER SN TE 7. R OERKT
X, RELGFTEADFRFETIHED NIER & B
R TR ) A E RIS S LA . Nevitt” 1 ZRCK
TAT O NI R D SEE OERE FI2onwTZh
FPNOEROBEBEZ WA L. TOME, EH Lo
R A%k  ZR0 SN AN T3 Es (80 LI L),

ik, HEENEEIE (Activities of daily living & L
T ADL) B X UREIKEE, smEIREE, NT 2 A6,
BATAE =8, KiE, TEm, BHOKT, S8
T A=V ADETICMA, BAHEE, N—Frvr
JRIE, VUSRI B L OLERETHL L L TWVA.
IR TR, BEIHED FEfRMEIZ 2 OBER Z Rz d 5
VIIEF TS LB ENICE LS, BiREENB &
ORI L TIE, BB Tho THhiliy) e T 7 —
FIZE o THET IR OERDTRETH L Z &8
HoMzsNTBY, ZNUHICHEET A GERRKETIC
OWTOEEI T T 70 —F %479 2 &3k d EB
RO WTFHNATETH L EEZ BN,

EZAT, EIHICIEEAREEE DR &4 D
PR RERT B 2 LD ORI L ARRERCH ) O &
Foph - LDEEAGRERED EEM SN TV AY., JRICHIH o
X, BRREIOIT (physical disability) & ®RIIZE
WAH DT ENREENTVWS., RFOLE 2 -2k
R, #19) D& FOoEME X2 ORI EKENKT %
GlEke 2§ REMED E <, —H THRETI ARV ik
BRI DR FIET AERMENTE N & S
NTBY, COZOORFIEBEVORAERE LY
) LRI H B EDTRIBENT WS, TDOZED
5, BEIICAL A L0EORENETIZEOMEIER I
LoThELBIDEEZONL. W) 2bEiE DT
BIERE L THESNTWDE I ERLYY LY Dk
NETHEHET S L TEHEOFELHIMWD L <IX
HEHICEOLDTREVWPEEZELLND.

R OBEER I LTI, NIWEROY®ET 71—
FLEMABEDLE LN ATEHBEOREL B SELED
WEY bdLHH, —HCEREER, FHFICRENICBIT
AN — KU & OBICIZEEEZ RO o7z T
LMED DD VRO —FEA TRV, FITHRRE
T, B OEEEROFTH BERNE X ORI
W, 5512, BREDOKTB LU o Limfl o
HHEIZDOWT IR 2TV, 4B OEE EE
L7,

BENER ERHESE

BB EEICET 2MEIIHCHEICES & 2
ABREL, BEOHR, T7%b b OERHE
2% 5. bHEOEEFA - HF7E Tl Gibson® D%E
# [RANOBE,ISTE AL, M E 3L VW
WCHBEDPBNL L | ICHELTWAEASNL V., &
B9 13 ZOEROEENIZHEER Ny FH 5 0%



i OURE & SRR - RN & o B 23

bEENDL LT HVIEDVEGEO fall ITIEVFRE L
TW5h.

L, —mPL Eo#EE (one or more falls) % #
CCopfl &) Ha s, —HoARDEE (single fall)
&2 mPh Eotnf (HEEEME  recurrent falls or
multiple falls) 37 CTIRHIBHEEHPH 5. 1 FRH
DR B BEE FRERE LR D —4E b M O E § % W] RE
PEASE <, HEEEEIIEMEETH O, B ERE
DfERBERZHS 22T 52 L OBEEEIIRHEINT
W5,

SR ORAT I, #E1 » A, 3 4 BY,
—ART T E—E M ORI 2 R O R A AR L
HL vy — (FEE) ~NOREE Rk kE I L 58
BN R DB L. MIBICEET 2SS RIS
L7z Cld, BBl oHiEi3% < O AR
THY, ZOFETREMEL2S [EFE 1EMICER L F
L7270 7 EORIIC X o THEERER O A I % 44
AIRENL CHOONTWA., ZOHEIIERED
SEICHHL L ZADKREL, NATARZFOEENMEC
DWTHRHMENTWAY, RIETHEEIFRALD T
IZOWTHRE &, BHCldEE—EMOERETIE
FEREL BN A2 e ETRIZ SN TR DY SO0,
IS AEF R EE 1T 2R ELE LT, MhzofF
FEMEISRERE S LT 5™,

BE DRER & REREREOBER

— AR OEEE OFEERIZ, FOKICB T 5 IR EE
g E xR e L2ige TIE30~40% REfE 2% T 5
75, HAEDOIE TIZL0~20% FiFR7 233085 L ffus,
F72, BEORAZ, HP, BHTRETLZ NS
QHWI AR DN { T BIZONTIRAERH S £ A EH[A)
2 Y0, EEIREAOWEICOVWTIE, THDIE)
MWW E T HIREDIY LEEIIEDEN L NET S
AT 33 ) RO~ E A TRV, EE oM
FEZOWT, FAEWEE LM T, BEETIX
WiB L OBHEELFLTWE I L, KHETIRRE
HETESEEAERTH Y, MEERSRLRL LN
BRI TWAEY, $i2, KHEOERERTH L EH
&, BHEBIEO—ERTH Y, FHEIEIC L 2HEEE
FETHHICEEEZ S 25T 2 L SEROfGRMEY
BOLEEZLNTWDS, 72, WHETIIRERY,
ML ER % RIS B — ADL N ERH KT A L
LT WA E AT A LM S hTw
5% P EoZ ehs, BEOMEOERICIE, L

IR AR L T WE RN ERSHEET S I L05%E
ZONDH, Whie D BRI B R DM O HRE F A4 5
HTdH50IZONTORIIIAS RO RETH 5.

HEICE2ZHBIETVERUNHELREBIEOL DD
G B LI E D50~T70% 1ZE S A0 HEE
ZHEIGIITOM L LT 5 L) THAHY., hEEfE
) HEERRERIE Z DBROENE — LAND AT E FHlT 5
HWFThHrHETHHELHLY. HHEICLLZHED
AL ETEE)EAIE, 20~30% L HE STV
W FOHRDOHFETIIMARI0% LT TH 5 & i &
NTWBRD0 - SF ) EEIZE > TLTLLER
HEDEEEEI)DITTELVWI EFHBTE S, L
ML, BN X 5 ZEEOBIFEAIC XY, 25
BCIHEERE ) B L OB T oBlg s TEB Y, )
BrB o bDIEZHEHOZENE LT [EPAREBHIC
olz] OF v AHPIMERE L AEICE N £ 5
BECTdH o CTHEMNIHE ) ZHIIBHTE 2w, $72,
WD SIRET AREE LTI BREENORT O AL
59, B 2R L 7wl Av i o B O & o
T L o B X A THENHIBR S HE i S T w»
2800 R E IO W TUE, b ASEIRE O 12
B 5@ O LHENER, $4bEHEIb) L0
B2 &SSO e L LTiRfsnhTw s,
DEDZ &26, HERBRIIEIE OEFICBWTE
D BRI O A 7 & 3 0HE) 2 T 12 D R L KT
L, £EOEEEATAEERANY P THDLEER
LNTWa,

#AEDEREF

Feak L7z X912, BB oERET 35S R sh
TW5Y, 20024E12 Rubenstein 5" 23R L 72 L ¥ 2 —
IZBWTC, ImEOERET B L2 DRI ER S
NTw5% (Tablel). Tablel Zix, 16DHAEE B
F ORI EEL SRS N ERERRTICOWTE
W L7zdmB o4 v A E 723 EsE GREZ L)
PRENTWS, 16DWFED ) B 8 DI HISAIE £ &G
HOWEE -t ) 8 OISR AFT O EEEE Y %
HRIZL Tz, TORENPS, EO) A7 L LT
O T 2R M L CB Y, MBI Z BRI,
B, NT U ARRICRIGD B D EDRNT WS &
"5, FERREN O TEEEO) A 7 & LChilt < B
LTWARZENHRTEL., F/2, 16DHIZEDH B
BN 2 A L7211 OBFFR IR 0195000t 2 f Ak
LaBL7ERTH, METIE46E, NT 2 ARED



24 [

5526%

Table 1 Results of Univariate Analysis* of Most Common Risk Factors for Falls Identified in

16 Studies™ That Examined Risk Factors

Risk Factor Significant/Total T R%\Q/f gaél ¥ Range
Muscle weakness 10/11 4.4 1.5—10.3
History of falls 12/13 3.0 1.7-17.0
Gait deficit 10/12 2.9 1.3—5.6
Balance deficit 8 /11 2.9 1.6—5.4
Use assistive device 8/8 2.0 1.2—4.6
Visual deficit 6/12 2.5 1.6—3.5
Arthritis 3/7 2.4 1.9—2.9
Impaired ADL 8/9 2.3 1.5—3.1
Depression 3/6 2.2 1.7-2.5
Cognitive impairment 4 /11 1.8 1.0—2.3
Age > 80 years 5/8 1.7 1.1—-2.5

*References: 9, 14, 25, 49-60

T Number of studies with significant odds ratio or relative risk ratio in univariate analysis/total

number of studies that included each factor.

T Relative risk ratios (RR) calculated for prospective studies. Odds ratio (OR) calculeted for

retrospective studies.
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