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Abstract

Background. Fall-related injuries result in significant physical and psychological suffering to the affected individuals. The
physical environment is considered to have an important role in falls. Purpose. To conduct extensive review of and synthesize
related literature, and to develop a conceptual framework to explain the relationship among falls, the physical environment, and
older adults. Method. Review of the literature was conducted to examine: (a) link between environmental hazards and falls, (b)
efficacy of home-modification interventions, and (c) role of the physical environment in falls of people with cognitive
impairment. Results. A strong link between environmental hazards and the risk of falls has yet to be established. A conceptual
framework is presented that proposes that an individual’s risk for falls can be determined by the interaction of three main factors:
mobility, risk-taking behaviour, and physical environment. Implications. Environmental interventions should be combined with
other interventions such as exercise programs and education.

Résumé

Description. Les blessures associées a des chutes entrainent une importante souffrance physique et psychologique chez les
personnes touchées. On considére que I'environnement physique joue un réle important dans les chutes. But. Faire une revue
exhaustive de la littérature associée aux chutes et en faire la synthése et concevoir un cadre conceptuel pour expliquer la relation
entre les chutes, l'environnement physique et les ainés. Méthodologie. La revue de littérature a été effectuée afin d'examiner : (a)
le lien entre les dangers environnementaux et les chutes, (b) lefficacité des interventions relatives aux modifications du domicile,
et (c) le réle de I'environnement physique dans les chutes chez les personnes ayant des déficits cognitifs. Résultats. Les
chercheurs doivent toujours établir s'il existe un lien entre les dangers environnementaux et les risques de chutes. Le cadre
conceptuel présenté propose que le risque de chutes chez une personne peut étre déterminé par l'interaction entre trois principaux
facteurs : mobilité, comportement a risque et environnement physique. Conséquences. Les interventions environnementales
doivent étre combinées a d’autres interventions, comme les programmes d'exercice et I'éducation.

suffering to the individuals who experience them; they also
represent a huge cost to the society.

The injuries associated with falls in older adults account
for more than $1 billion in annual health care costs in Canada

the older adult population. It is estimated that over 30%

alls and fall-related injuries are major health problems in
F of community-dwelling individuals and 50% of nursing

home residents over age 65 fall each year (Speechley & Tinetti,

1991). A fall is often defined as a sudden and unintentional
change in position resulting in an individual landing at a lower
level, such as on an object, the floor, or the ground, with or
without injury (Public Health Agency of Canada, 2005).
Consequences of falls include fracture of the hip, spine, arm,
pelvis, or wrist, and head concussions, bruises, and lacerations.
Even when no injury occurs, falls can have psychological
effects on the life of the individual. “Fear of falling” results not
only in restricted activity, but increased dependency on others
and a decrease in social interaction (Cumming et al., 2001;
Howland et al., 1993). Fall-related injuries not only bring
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(National Advisory Council on Aging, 1999). This cost is
three times that of injuries related to motor vehicle accidents
in this age group. Approximately 90% of hip fractures in older
adults are due to falls (Grisso et al., 1991), and in 2005-2006
there were over 28,000 admissions to Canadian hospitals for
hip fractures (Canadian Institute for Health Information,
2007). These numbers are projected to increase nearly
fourfold by the year 2041, given the aging of the population
and the fact that fracture risk increases exponentially with
age (The Hygeia Group, 1998). Furthermore, approximately
20% of older adults hospitalized for a hip fracture die within
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a year, and only 50% are able to return to their homes or live
independently again (Zuckerman, 1996). Clearly, developing
improved strategies to the frequency and
consequences of falls in older adults is a critical national
health priority.

Falls in older adults are a multifactorial phenomenon
involving physical, behavioural, cognitive, and environ-
mental factors. Falls may ultimately be caused by either
intrinsic (e.g., poor vision, poor balance, muscle weakness,
risk-taking behaviour) or by extrinsic (e.g., environmental
hazards) factors. Although some studies have shown that a
number of falls result from failed attempts at performing
daily activities, such as walking, turning, rising, and bending
(Nevitt & Cummings, 1993), other studies attribute falls to
environmental hazards, such as stairs, loose rugs, poor
lighting (Connell & Wolf, 1997; Stevens, Holman, & Bennett,
2001). Moreover, although slips and trips are common self-
reported causes for falls, other cited reasons include claims of
“loss-of-balance,” “leg gave away, “changed posture,” or
“don’t know the cause” (Blake et al., 1988; Brocklehurst,
Exton-Smith, Lempert, Hunt, & Palmer, 1978; Cumming &
Klineberg, 1994).

The purpose of this paper is to review the literature on
falls and the physical environment, synthesize the major
substantive issues, and to propose a conceptual framework to
explain the relationship among falls (or falls prevention),
physical environment, and older adults.

Method

The MEDLINE and Ageline databases were searched to
identify articles related to the topic of this research paper. Key

reduce

words used in combination with each other included fall,
environment, hazard, house, home, residence, built
environment, design, physical environment, care facility,
institution, nursing home, and dementia. After prescreening
the abstracts of all empirical articles in the English language
from 1985 to 2007 in terms of conceptual rigour, empirical
study, inclusion of the physical environment, and using
participants over the age of 60, the first author identified
three key areas as subareas of research within the focus of this
paper. These subareas were: (a) linkage between environ-
mental hazards and falls, (b) efficacy of home-modification
interventions, and (c) role of the physical environment in
falls of people with cognitive impairment. Major themes
within each of these three aspects are presented in this paper.
Key findings from the review of the literature are also
summarized in Table 1.
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Results

Links between environmental
hazards and falls

Environmental hazards have been recognized as contributing
to falls in older people. Previous studies have shown that
50%-70% of falls happen in or around the home, and
40%-60% of falls are due to environmental hazards (Nevitt,
Cummings, Kidd, & Black, 1989; Tinetti, Speechley, & Ginter,
1988). Therefore, modifying the home environment to
prevent or decrease the number of falls seems reasonable.
Furthermore, unlike interventions that target health and
behavioural factors, modifying the environment has the
potential to decrease the risk of fall for everyone using the
safer environment. To understand the relation between falls
and environmental hazards, first it is necessary to identify the
environmental hazards that increase or decrease someone’s
risk for falls and the prevalence of these hazards in the homes
of different populations. Most common hazards found in
older adults’ homes are related to poor lighting, floor
surfaces, stairs, objects on pathway, poor design of furniture,
bad placement of furniture, and toilet design (Rogers, Rogers,
Takeshima, & Islam, 2004).

Prevalence of environmental hazards in the homes
of older adults

The prevalence of environmental hazards in the homes of
older adults is quite high. The study by Carter, Campbell,
Sanson-Fisher, Redman, and Gillespie (1997) showed that for
the 37 different hazards that were assessed, 80% (n = 342) of
homes of community-dwelling individuals over the age of 70
had at least one hazard, and 39% (n = 164) had more than 5
hazards. Within the house, the bathroom was identified as
the most hazardous room, with 66% (n = 279) of bathrooms
having at least one hazard. After assessment was made of the
home environments of 1,212 people aged 65 years and older,
Huang (2005) showed that environmental hazards were
found in the majority of homes (60.4%) where community-
dwelling elders lived with the bathroom being the most
common site for environmental hazards. Major potential
home environmental hazards were dim lighting (31.8%),
floors that were slippery or had obstacles (18.2%), storage
areas out of reach (14.6%), carpeting or rugs that weren’t
anchored or did not have nonskid backing (14.6%), and loose
or non-existent grab bars or handrails (13.0%) (Carter et al.).
Significant predictors of potential home environmental
hazards for older adults were residence in an urban area, poor
awareness of one’s health status, family dysfunction, fear of
falling, poor gait, and poor balance.

Another study by Gill, Robison, Williams, and Tinetti
(1999) showed that with the exception of no grab bars in the
tub or shower, environmental hazards were as prevalent and
sometimes more prevalent in the homes of participants
without specific deficits in physical capabilities as they were

Downloaded romARLLMFd 2 5t pEMMEER A STATEORIOBIAN OUBNAL OF OCCUPATIONAL THERAPY = APRIL 2008

83


http://cjo.sagepub.com/

FELDMAN & CHAUDHURY

*S|[24 JUDLINIDA JO HSI DY) SeM Se
dnoJb uojusAISIUI Y3 Ul pIdNP3I
Appuediiubis sem buijjey Jo s ay L

*A|uo 3183 [ensn panIadal

(€1z=u) dnoib |01u0d 3Y) 03 paubis
-5 950U} ‘PIedIPUI JI SODIAIDS JURA
-9|2J 0} [eAI9J31 YNM (JUSWISSISSE S0y
Buipnppul) Juawissasse Adesayy-jeuon
-edn2d0 pue [e21paW Pa|IeIaP B JUSM
-19pun (81 =u) dnoib uonuaII BYL

‘||e4 & ylMm Juswiedap
Kousbisws pue Jusp
-122e ue 0} pajuasaid

‘Iap|o pue sieak 9 pabe
a1am syuanied 9|q1b113

S[IPEI

-INJ JO SWS] Ul U3||e) dARY
oym 3|doad Jo Juswssasse
Kreudidsipaaiul painidnils
© JO 11J9US0 3V SSIsSe 0]

el

pa||013u0) paziwopuey

V {(1340Hd) [euL A1op|d

31 Ul S||e4 JO UOUBAI]

6661
“|e 33 950|)

“INOYYM DSOY} UeY) snopiezey
dJow aJam sainidely diy Juadal yum
950U JO SAWOY ‘DI0WIBYIINS "JUSW

-lledwil SAIHUBOD YUM Si3||ejuou
uey3 sawoy Jiayy ui spiezey aiow
Ajpuediiubis pey Jusuwdiedwi AN
-1ub0d Y)M SID|[e) IDASMOH 'SI3|[e}
-UoU JO SaWOY 3y} Ueyy snoplezey
2I0W OU JI9M SI3||B} JO SBWOY Y|

suonedipaw jo adA) pue Jaquinu
pue juswiiedwi aAIUHOD

yum sjdoad buowe s|jey

JO JAQUINN SI3|[BJUOU pUE SI3|[e}
JO SaWoY 33 Ul spiezey Jo Jaquiny

“(1eak ysed ayy i sjjey
OM} UBY} JoM3} UHIM pue
ainyesy diy Inoyum s303(

-ns) sia|jejuou /G| pue
‘(eIn3oe4) diy OU I JeA
3sed ay} ui s|jej atow

10 OM} YHM $323(qns) 19
-|1e} €F ‘21n3oedy diy Jud
-1 & YHM $303[qns 7§

-9|doad Aiap

19430 JO sawoy ayj Ul ueyy
ain3oeyy diy Juadal e Jo
S||ey Juand yum 3|doad
Jo sawoy 3y} u Ja3eaub
SeM SpJezey [ejuaw
-UOJIAUS SNOLIBA JO 9DU3|
-eAald ayy Jl ulwlap O]

Sainl

-deu diH pue sjje4 4o yisiy
pue SWOoH 3y} ul spiezeH
Jo Apnig [013Uu03-358)

9661 “|e
19 UoswaD

‘piezey

U0 1se3| Je Huiaey swooiyieq jo
(647 = U) 9%99 YuM ‘Wooli snopiezey
1SOW 3y Se PaljIIuap! Sem Wool
-Uieq ay] ‘spiezey g < pey (49| =

U) 96€ pue piezey auo 1ses| 1e pey
pa1adsul sSWoY JO (Zy€ = U) %08

(sease apisno Buipnjpui)
sawoy s,9)doad Jap|o jo eale
10 WooJ Yoea uj spiezey JO Jaquiny

Aunwwod ay}
u1 BulAl| Jap|o pue sieak
0/ pabe 3doad szy

"SpJezey [BJUSWUOIIAUD
awoy Jo sjans)| pue dnoib
uone|ndod siyy Jo $2115143)3

-2eJeyd d1ydesbowsp-o1d
-0S U9aM1aq diysuoneal
ay3 (1) pue ‘saunfur yons
juaA3.d 03 Juswisdwi ued
£33 sainseaw A1ayes ayy
pue 3jdoad Jap|o 03 saun(
-ul JO s3sned Jo IBpamouy

11943 (1) ‘1910 pue sieak
0/ pabe 3jdoad jo sawoy

3y ul spiezey A134es |e}

-USWUOIIAUS JO 3dud|endid
3y} (1) a1ebnssAul o)

91d
-094 19p|0 JO SPWIOH Y1
Ul SpJezZeH [eIUSWUOIIAUT

L661 “Ie
19 J3)e)

"9)el ||} BY) Pasealddp aAeyY
p|nom sainyeaj A194es Jo uonejjelsul
pue sawoy Jo uondadsul Jey) sdusp
-IA3 OU sem aJ1ay3 Ing ‘sdijs pue sdiuy

YUM P31RIDOSSE SI9M S|[e} JO %07

Sliey

0} Pajejal S103D8) PUE JO DUSPIDUI
3Y} 3UIWISIBP 03 4edA | 10j PaMO]

-|04 pue passasse sem 323(gns yoeg

‘diys

-UMO} [eINJ B JO SPI0d3I
9d13oeid-|esauab woly
UMEIP 2I3M JINO pue
sieak 0/ s13[Qns 19/

'sley bul

-sned ul ycmtOQE_ oJejeyy
$101oe} Y] sulwlialap 0}
pue s||e} Jo sadusnbasuod
pue sedueIsSWNOIIN

ay3 a1ebiisanul o)

Apnis ann

-29dsoud e buung JanQ
puy sieap 0£ uonejndod
Aunwwo) e £q padua
-119dx7 s|[e4 JO s9duUANbIS
-U0) PUE SDURISWINDIID

0661 “|e 32
|l°qdwe)

sbuipuy sofepy

Sainsesw saWod1NQO

9|dwes

Apnys
pajjon
Buijemp  -uod pazi
-funwwio)  -wopuey
Apnis
Burjlpmp |043U0d
-Aunwwio) -958)
Kanins
[eUOI}IAS
-Aunwiwio) -S04
diysumoy
[eans
e JO Woly
Bulamp  Apnis ann
-fyunwwo)  -dadsoid
bumas ubissp
yoJeasay

Apnis Jo sndo4

SpIL

Apnig

"JUsWuoJIAUB |edisAyd Sy3 pue sj|ej uo dinjeISH| JUBAS|DI dY3 Ul sBulpuly pue sanssi o Arewwng

| 31av]

© CAOT PUBLICATIONS ACE

AVRIL 2008 = REVUE CANADIENNE D'ERGOTHERARIE A 1rMMERR R0 B Y PWMEL (1A STATE UNIV on May 12, 2016

84


http://cjo.sagepub.com/

FELDMAN & CHAUDHURY

RUEN]
-UOJIAUD J19Y} yum bunoeisiul Kjpyes

woJj syuapisal paruanaid jeyy suoi
-e)wi| [ea1sAyd Aq pasned usaq aney

‘yioq
10 ‘s19n1B31ed 419y} ‘syuapisal Aq

‘paZIWIUIW U] Sey plezey
[EJUSLLILOIIAUS S} 13YM
Ay 2Jed-Npe ue ul [|e}
Y} JO U} BY} U {PAAOAU
DJ9M SI0}0B) [EJUSLUUOIIAUS Ji
‘Iley Y3 Jo Wi Y3 3e [9A3) A}

sjuapISay
Auoeq a1e) ynpy Aq

p|nod asay} jo abejuadiad abieje  apew suondudsIp |[ej WOy SI03e) Anioey 2103-3Npe Apnis  -ADe SIUSPISAI B PAAJOAUL  )je4 Ul SI01DR4 SY JUBW €66 ‘Iseb
“JUSWIUOIIAUS 3y} Aq pajendidaid  Bunendidaid sy pue ybiu so Aep  ue ul BulAll yieay poob Ajoey  aapdads  imsione) [edisAyd is|iel  —uosiaug pue ‘uielied A1 -13pud
I9M S|[BJ B} JO 9505 YBNOYMY 4O B} ‘UONEdO| |8y JO sapuanbaly  A[DAIIR[SI Ul SIUSPISal G S4Bd-3NPY -0139y  JOUOREDO| SR BUILLBISPOL - 1A1DY ‘uoiipuo) [edisAyd g Buiwsl4
"9WOY ayj Ul
SpJezey JO J3qWINU pue ‘UoISIA ‘9due
‘dwwelboid -leq ‘yabuans sdadupenb jo sains
ISIDJDX3 BY3 Y}IM PauIquiod usym  -eawl buisn Aq passasse alom Si03ey "9|doad Japjo
dN|eA ppe Ing ‘BUoje Pash usaym ysu parebiel 0y sabuey) 'sanbiu [euy buowe sjjejuanaid 01 swop umQ sy ut bu
s|je Bunpas Ul 9AND3YS Ajpadiew -Y291 SISA[eUE [RAIAINS Y)M PIZA| awoy 1e bual| pue P3||0/}  SUORUIAIBIUI 3311 Buowe a1 3jdoag Jap|O Buowy
10U dJe [elI3)d] pue ‘BuludIdS -eUE pue Jepudled s|jej Yluow-g| 43N0 pue sieak oz pabe buiemp  -uod paz| suonoesUl aiojdxa pue UOIUIA3I{ S|[ed JO |eli] 7002
UOISIA ‘Juswiabeuew piezey-awoH ue Aq pauleladse [[e} 1sd1) 01 dwI| Apoppd Ayyeay 060°L  ANUNWWIO)  -wopuey O SSAUIAIIIYS BY1 153) O [eLi0}Oe4 paziwopuey  “|e 13 Aeg
‘Bul]jey Jo djsu A1y} dNpaJ
U SUONDIPOW SWIOY Jey} 31|
10U op 3|doad Jap|o Auew jey s suol "dUIBYPE SIS duslsype
-ePUIWIWO0I31 UOBIIPOW-3WOY 0} -Se 0} SIWOY suosiad 3say3 payisiA Jo sio11paud Ajnuapi 0)
DUIRYPE 0} JaLIeq Jofew  "9dUIY JuB)SISSE UDIeasal e 4ale| Jeak suQ pardwane pue isidessyy UoUIN3IJ
-pe 933|dwio2 40 [e1ed Yim oW UM ‘uofuanaid s||ey 10§ SUOLRIIPOW [euonednd0 ue Aq apeu S||e4 10§ SUOLIRIIPON
(%2S) 91 pue ‘papuswiwioddl usagq  swoy eudoidde puswwodal pue ubisap suoljepuswwodal uohied SWOH 104 suonepusw
peY SUOIIRIYIPOW BWIOY 61 ‘SYjuow 10j 91eN|eAd 0} SAWOY PaYsIA isid (s1eak 49/ buijjamp 3sansod  -lyipow -swoy 01 3duaIRY -wod3y isidesay] [euorr  100OT “|e 10
Z1 Jo1je PaNSIARI SBWIOY | 7| dYr U] -eJdy3 [euonednddo padusuadxe uy = dbe uesw) sjdoad g/| -Anunwiwo) -15912ld -pe pauiwexa Apnis sty -edn>>Q 03 dualRypy  Buiwwnd
"JUSWUOIIAUS [BUIDIXD B} pue
awoy ay3 y1oq ul A|j9Jes aiow dAI| 0}
9|doad Jap|o 3|qeus Jey) Joineyaq ul
sabueyd 0} peaj osje Aew sisidesayy
[euoizedndd0 Aq S1ISIA SWOH ‘duoje UOIIUAI S||e4 JO [el].
suonedlIpow awoy Aq pasned aq SIIe}JONSH paziwopuey v :spiezey
Jou Aew 123 aY3 19AaMOH buljjey "Jepus|ed s|[e} [ell 9yl edNpal spiezey [eJUSW  |ejuswuOoIIAUT JO UOIED
JO s paseasnul 1e ase oym ajdoad Ajyauow e Buisn pouad dn-moj|o4 P3|[0AUO)  -UOIIAUD Je PRIBBIRY SUSIA  _)pojy pUB JUSWSSISSY
Jap|o buowe s|jej Juanaid ued sysid YIUOW-Z | © JIAO PaU[RLIIISE ‘S||e} (s1eak £/ buijjomp pszi  dwoy sidesay) euonednd Jojisidesay] jeuoned 6661 “|2 32
-eJay} jeuonednddo Aq SHSIA SWOH sem awodno Apnis Alewd ay)  9be ueaw) s103[qns 0 -Agunwwo)  -wopuey  -D0J9YIBYM AUIWLBIBP Ol -nddQ ue Ag SUSIABWOH  Buiwwind
*SJUSPIdUI B 03 SI0INCLIIUOD [BIILD ‘s||ey Buikpnis 1oy poyaw
DI9M OS|e $J01JB}) [BIUSWUOIIAUS Je| B SE JUSW]DRUIDI JO SS3U
-[IWey SS3] ‘510128) Y{SU [RIOINBYSC pUE -|nyasn ayj aen|ead o) pue
[EIUSWUOIIAUS Jel]ILLIR) PIAJOAUI SJUSP s)npe 1ap|o Aq paduatiad
-dulsWos ybnoyyy djdoad sopjo "$211514917JeYD [PIUSWUOIIAUD -X9 §||BJ-1BSU PUE S|[BJ YUM “s)npy 13p|0
Ul s|[ej 104 suopedljdwi sy pue Jusw pue ‘s101AeYSq 3SN-|EIUSWUOIIAUD 's1eak pa1e1d>0sse sesueiswndld AyyjesH buowy swoH
-UOJIAUB 33 JO 3sn BulAjoAul Joiaeysq ‘so1sR1dRIRYD [RUOSIDd S|enpiA 18 01 0/ 96k ‘sjenpia [eJ0lABYSQ pue [eIUSWIUO) 1e s|jeq YIIM pajeidossy L661
pue SUORIPUOD [RIUSWLOIIAUS USSMY  _jpuj Jo uondRIRIUL JO susalied aulw -1put Ay3eay AjpAnejal buljemp  Apmis aan -IAUD 3} JO UOIIRUIWEXS  s3dupISWINdIL) [IOIARYSY  ‘}|OM pue
-3 UOI12eI31UI JIWeUAp e S| 319y | -1919p 0) pazAjeue asom syusppul  ‘BulEeMp-Ayunwwod 6| -AIUnwwo)  ->adsoid yadap-ul ue 1onpuod o] pue [elUSWUOIIAUT [EDLe))
sbuipuly Jofepy saJnseaw awodINQ d|dweg bueg ubisap Apnis jo sndo4 JML Apnis
yoJseasay

panuyuod [ ajquy,

85

Downloaded romARLLMFd 2 5t pEMMEER A STATEORIOBIAN OUBNAL OF OCCUPATIONAL THERAPY = APRIL 2008

© CAOT PUBLICATIONS ACE


http://cjo.sagepub.com/

FELDMAN & CHAUDHURY

‘|1e4 03 A|3Y1| 210W d19M Spiezey
aWoy 240w Yym BulAl| suosiad
19p|0 SN0IOBIA ‘spiezey W0y Jama}
Yum BulAl| suosiad Japjo snosobia
UM pa1edwod Uaym 4anamoH
'splezey awoy Jo aduasaid 3y} Yyum
pajeposse A|Buois Jou 1M s|je4

'sdnoub ety pue

SN0JOBIA USIMID] paledwod d1am
J1eak dn-moj|oj Y3 Jan0 dwoy e s|jey
pue sainseaw A}a4es awoy auljaseq
U9M13( SUONRIDOSSE A}1el) Jo pue
£194es BWOY Jo sainseaw 3)isodwo)

Jeak snoinaid

3y} buunp aduo 15e3|

1€ U3)||ey pey oym sieak
€6 03 09 pabe s1aa3uN|OA
Buljpmp-Alunwwod
9[eW 65 pue sjews) 99¢

S|[e4 104 YSH

pasealdul ue aAey sawoy
113y} Ul SpJezey [eIusWUOI
-1Aud Ayuapt oym sjdoad
13p|0 |lel) pue snoiobia
19YIdYM dulwI13p Of

snyels
[UOIIDUNS pUE Y)|eaH

“JUSWUOIIAUS 3JBd

Ul pue 3Woy umo sauo uj bui|je

JO POOYI[31] BY3 Ul 3DUIIYIP Jued
-Ijubls ou sem aJay3 ‘reyy andsaQ
*SJUSWUOIIAUD 348D U] Spiezey g'|
JO UeaW e 0} paJedwod ‘saWoY UMO
Siuaned uj palyuap| aIam splezey
[PIUSWUOJIAUS $°G JO SUBSW Y

ISII3YD paezey -swoy e Huisn 3sid
-eJ3y} |euonedndd0 ue Aq passasse
JUSWUOIIAUD 3y} JO A13jes ay) pue
pouad Yjuow - e U s||e4 JO JaqunN

syuaned eipuswap 59

S|[24 YHM SUOIIRID0SSEe
119y} pue eRUSWSP Yim
sjuai3ed JO SJUSWUOIIAUD
9Jed U] pue SaWOY 3y} Ul
SpJezey [JUSWUOIIAUD JO
K>usnbaly ay) suiwexs o]

*3)dwies siy3 uj ||e4 e 03 pajejal

9J9M $I00}4 USASUN pUE ‘s|ielpueY JO
2duasqe ‘swajqold dueleq ‘AyAirde

-ul [ea1sAyd ‘Ayresy ‘sjjey snoiaaid yeyy
pajeanal siskjeue uojssaibal 1sibo

'$1012€) JISULIXD pue disupiul bunes
-0dJ0ou siskjeue uoissaihal 21351607

1ap|o

10 09 pabe

(S|011u0d Gy pue sis

-|1e4 ) saa1p AIapPe 06

“{SH 9dNpPaJ 0] SuoN}
-epusWWOda SpNUl pue
Iy & Jo Xjsli 3e syl Anuapl
0] JUBWISSSSE 1B 35N 0)
S95INU Y){eay dWoy 0} 10}
-2e} )51 Jo 151| e dojPnsp o

*3due|eq Jood pue ‘yieb Jood 1opjo

Buraq ‘Bujey Jo Jeay ‘uondunysAp Ajiuey
‘snJe)s yy[eay spuo Jo ssauaieme Jood
‘eaJe Uegn ue Ul BUIAl| :219M spiezey
[EIUSWIUOJIAUR SWwioy [enus3od Jo SJopip
-21d JuedHIUBIS "Spaezey [eJUSIUOIIAUD
10} 3)S UOWIWIOD JSOW DU} SeM WOOJY3eq
3y ‘pany) ajdoad Apap|a buljmp-Aunu
-W0D BIBYM (9%t°09) SaUIoy Jo Ayiofew
3} Ul puUNOj 219M SpJezey [BJUSWIUOIIAUT

"Joddns Ajiwey pue ‘snieys yyjeay
119y} Jo ssaualeme s,303[gns ‘Buljey
0 4edy ‘|oAd)| Aujiqow ‘soiydesbow
-3p 0} paje|a) Pa123||0d UM Blep
dUI|9SEQ PUE ‘SJUBWIUOIIAUS dWoy
9} JO SpeW SEM JUSWSSISSE Uy

uemie|

uJdy3iou Ul spjoyasnoy
paJaisibal

wiouy Buydwes 11snp Aq
U350y “3p|o pue sieak
9 pabe ajdoad 717’

‘uemie] ul Aap|e buljemp
-Aunwwod ayy buowe
SpJezey [e1UWUOIIAUD
awoy ipaid 159q

1eU] S3|C[_LIBA pUR 3DU3)
-enaid ayy sulwIlBp Of

Jusjeaaud

aJow Ajjenioe a1am A3y} ‘sased Auew
U] 's}d1JaP dwes 3yl Inoyim syued
-p1)ed Jo sawoy Y3 Ul 1am A3y}
se sanjigeded [eaisAyd ui sydlap
d1j129ds yum syuedidiied jo sswoy
3y} Ul Juajenald se a1am spiezey
[BIUSWUOIIAUD 49MOYs/gn3 3y Ul
sieq qesb ou Jo uondadxa ayl Yum

‘Heb Jo ‘aduejeq ‘si)

-SueJ) Ul SydRP d112ads yum syued
-12134ed J0J JUSWUOIIAUS Snopiezey
Ajlenuaiod jo uonesynuapj saN|iq
-eded [ed1sAyd ui sadyap Ayiuspl 03
9duewoyad [ed1sAyd JO JuaWISSASSY

SaWoY J13Y} JO JUSWSSS
-SE [RJUSWUOIIAUS Ue
pey oym Jap|o pue sieak
7. pabe ‘suosiad 880’1

S121y3P SWeS Y3 InNoy1M
suosiad Jap|o Jo sawoy
9y3 ui ase A3y1 ueyl sail
-Jiqede> jedisAyd ul sydiyap
J1133ds yum suosiad Jap|o
Jo sawoy 3y} ul Juajerald
ss9| Aue aJe b pue
‘due|eq ‘SI9ysuel) 01 po
-1e[21 SpJeZey [eJUSWUOIIA
-UD J3Y13YM SUIWIIBP O]

sbuipuly ofepy

saJnseawl swod1IN0O

9|dwes

Kpnis ann

Buiemp  ->adsoud

-Aunwwo) 1oyo)
Sall|1oey
swoy
puisinu 1o

[enuapisal  Apnis aAl

puesswoH  -dadsoid

Apnis

sawoy |einJ |0J3U0D

u1 bual| -95ed

Buiemp  aaindads

-Aunwwo) -0119Y

Apnis

}ioyod

Buijamp oAl

-fyunwwo)  -dadsolq

}ioyod

paseq

-uon

-e|ndod e

Jo Apnis

Buiemp  |euondas

-Aunwiwo) -ss01D)

bumas ubisap

yoJeasay

Apnis jo sndo4

Jo 3j0Y ayy :Apap[F a1 Ul 5661 “|e 32
S||eq pue spiezeH awoH 3bpLYLION
@SI1e4 Yam pajerossy
K3y 31y pue s1a1ayns
eljuswa( JO SSWOH 8y}
ul spiezeH |ejuswuoiIAug 000¢ :_m
JO 9DUDJeASId 3Y3 S| 1By 19 K1amoT]
SIUSIID YHeIH BWOH 8661 (e
[eany Apap|3 Jos|ie4 19 Jauiaqs|
uemie] ui AJap[3
Buljemg-ANunwiwo)
puowy spiezeH 5002
|eIUSWUOIIAUT SWOH ‘bueny
SU0SIdd Jap|O PUIAI
-fAuunwwo) buowy
sanijiqede) [ed1shyd
pue JuswuoliAug 9WOH 6661
9} UsaMlag Saydjewsin :_m 19|19
apIL Apms

panunuod [ ajquJ,

© CAOT PUBLICATIONS ACE

AVRIL 2008 = REVUE CANADIENNE D'ERGOTHERARIE: A 1rMMERR R0 B Y PWMEL (A STATE UNIV on May 12, 2016

86


http://cjo.sagepub.com/

FELDMAN & CHAUDHURY

‘splezey maj e Ajuo

“UOUBAJRIUI BY} J9YJe SYIUoW | |
pa19|dwiod aseuuonsanb [eysod paisd
-WO0-J[35 & AQ Passasse Sem UORUIA

SWOH 3yl
Buirowas Ing uonoe bupjey s1oafgns  -I33ul dY3 03 Asuodsai U Ue) uondy [ety *9/doad J9p|0 JO ) spuezeH [RIUSWIUOIIAUT | Q0T ‘NBU
Apnis Auew yum ‘asnoy Jad spiezey  'sawioy |G Jo ajdwies Wopues e Ul Jae| pajjoi  Sswoy Sy} Ul spiezey |jey 9dNpay 01 UOUIAIS|  -UdG pue
JO J3qUINU UBSW dY3 Ul UoRINpPaI SUIUOW | | pue SSWOY |[e Ul duljaseq J3p|o pue 0/ Bujlamp  -uo>pazi  9INpaJ 0} UOHUIAIBIUI UE ue jo 1edw| :9)doad ‘Uew|oH
[|ews e ul pa}|Nsa4 UOIUIAISIUI 3Y | Je passasse sem duajeAdld prezey  9be 9jdoad Apape 0/G  -AMUNWWIO)  -wopuey  Jo1deduwiayldleNnjeAd 0L Japio Ul s|je4 BunuaAsld 'SUIAIS
*SI01US Ul S||e} JO uol}
-uanaid 3y 1oy AB1eNS SAIIDYS ue
jou s 9jdoad Japjo Ayyjeay jo sswoy
9Y} Ul SpJezey e} 9onpal 0} UOIedl 1eak | 1oy
-IPOW 3WOY puUe JUSWISSISsSe plezey spafgns Jo
‘UoiedNP? JO Welboid UOHUBAIRIUL  *BWOY Y} Ul SpIeZey [BIUSWUOIIAUD dn-mojjo} ‘sioluas 1002
3WI}-2U0 B Jey} 3dUapIAS sapinoid  BUIAJOAUI S|je) pUE ‘Bwoy 3y} apisul yum w3 Buowe sjjej Jo d1el ay) uo [ELL P3JjOUOD Y3y Ip
Apnis ay] ‘saunfur pajejai-jley o s|[ey ‘s|je} |je :satiobaied buiddepano pajjoiuod>  awoy 3yl ul spezey 5np paziwopuey e Jo uol} pue Jauusg
S|[ey Ut uonINPaJ JuedIUBIS AUB YUM 931U} JO SUO 0} paubisse Uy} d1am "Jap|o pue 0/ buijamp pazi -9 0] UOUSAJSIUI UB JO  -pnjeAz swodINQ :3|dodd ‘Uew|oH
P31IDOSSE 10U SeM UOUAAISIUIBYL  S|[e} BUL 'S|[e} JO Jaquinu panioday  9be sjdoad Apapy £€//L  -AMUNWWO)  -wopuey  AWOJIN0 Y1 31eN[eA3 0L sap|Q Ui s|e4 Bunuanalg ‘SUaARIS
‘saniAne bueydsip buunp Jo ‘spie
~ZeY [2JUSWUOIIAUS JO 3dudsaid sy}
Ul ‘SI1e3S UO ‘DWIoy WOl Aeme 3jiym |jey
0} papus} $123[qns snoiobiA sanIAle
Ajiep Juswiade|dsip-uou auinos bulnp suosiad
pue swoy 1e |9} skemje 1sowje uosiad syun buisnoy Ajape Jo wnuiads [euon
A3P|2 |1BI4 "S|enpIAIpUI 11 UeY) ShoJo 10 duapisai deAud e ul -DUNy 3y} SSOIIL S|[By JO 38| suosiad A|1ap|3 1661
-BIA ul sjjey yum pajeposse o 03 A saoueswnOID - BUIAll 490 pue G/ pabe buijemp  Apnisaan  -anbas pue ‘sadueISWINJID - fyunwiwio?) snotobip pue  ‘m18ul) pue
9JOW DI9M SpJezey [eIUSWIUOIIAUT BulpunoLINS pue s|jeJJusppU|  S[eNPIAIpUI Apdpje L€ -AIUnWwo)  ->3dsold  ‘@dudjeAdid Yy AJudpIOL  jresg ur saunfuj pue sjied  Asjydsads
“ISU Ul puaJ] Buiseaidul ue 213y} sem S|l 24ed Yaesy
Jou ‘syuana Ainfu |y o s a3 aseasnul woJy Ajwopuel paldafes
10U PIP 1uN BuljBMP Sy} Ul Spiezey [e10} ‘abe pue xas 10} paydlew
1o spiezey buiddin Jo siequinu buisean £ouanbayy ‘sjonuod
-u| 'suossad Jap|o 150w Huowe suAd 169 pue Jun buijemp 3y} ‘suosiad
Kinfur |je Jo djsu paseainu] ue yyum UIY3M s|jej woly Bunnsal 43pjo buijpmp-Aiunwiwod SU0SId J9P|O
Po1eIDOSSE 10U dJI9M SpIezey 3say} Jo saun(ul Joy sjendsoy ease Buowre syuans Ainful Buljemg-Anunwwo)
150W ‘s1030e) Bulpunojuod Juepodwi Joj  JUSWNIISUI pazipiepuels e Buisn sia XIS 1 Jusuieast ybnos Apnis 1B} JOMSH 8y} 9sealdUl  Buowy sjusag Ainfuj |je4
Bunsnipe Jayy ‘sHun buemp [[e Apeau  -malaiiul AQ A[3d941p passasse ‘uos oYM Jap|o pue sieak buijamp |013U0 SPpJezey [eJusiuol 1o ysiy ay) pue spiezeH 8661
uruasaid 31aM Spiezey [EJUSWUOIIAUT  -J3d U3 JO JUSWUOJIAUD dWOY dy | 9 pabe suosiad gzz  -AHunwiwo) -9se)  -lAUS WOy jI sulwielsp O [BIUSWIUOIIAUF SWOH “[e 19 unles
s||ey bunuanaid
U1 aA123J3 A|qeqoud pue ‘pardadde "SUOIRILIPOW PUB SIUBLISS3SSE
[[9M '3]qIses) Sem SUSZII> J0IUSS JO f14es awoy papnpul pue abesane
SJUusWUOIJIAUS WOy ay] Ul spiezey UO S|eLd3ew JO Y1Iom me pue CO_mOU 'suing pue Sjuap
9dnpal 01 weiboid paseq-Ayunw Joge| pa||pjsun jo sinoy-uosiad g 159m50d  SPIJS 'S|[e} JO S91R4 NP 55y uap|g Jo) Weibold
-wod siy uedh-uosiad 12d S|[e) EE'0 pasn UOIUSAISIUI BY] “UOUBAISUI -sa32ud  PINOm suonedyipow A1ajes uonanpal-Ainfu) paseq
0} 18'0 WOJJ ‘UONUSAIUI YL JBUR 5y Jayye pue 21049 sponad yiuow 19p|o pue Buijemp ‘dnoib awoy Joujw Buipiroid -Aunwwo) y Juaw 9661 “|e
%09 Aq paonpai a1am s||ej parioday XI5 3y1 Bunp s|jey o Jaquiny 09 pabe syuedpnied |y -AIunwwo) -uoy 1Y sisaypodAyaupissiol  yoyaus ayy Buikppoly 19 Zinel
sbuipuly Jofepy S9INSEIW SW02IN0 9|dwes bumas ubisap Apnis Jo sndo4 dML Apnis
Yoieasay

panunuod T a|quJ,

87

Downloaded romARLLMFd 2 5t pEMMEER A STATEORIOBIAN OUBNAL OF OCCUPATIONAL THERAPY = APRIL 2008

© CAOT PUBLICATIONS ACE


http://cjo.sagepub.com/

FELDMAN & CHAUDHURY

'S2IN3IR1 JO ADUIPIOUI Y} UO 10349
ou pey sainseaw anuaAdId ajdwis
Buisn pue Jano pue o/ pabe sjdoad
Jo dnoib e BusiA J0YSIA Yijeay

v "(3uedIubIs Jou dduIYIP) dnolb
[013U0d Yy Ul (FZE/pL) %t PUB
dnoJb uonuaAIRIUI Y} UL (0SE/91L)
9SG SEM S2INJIRJY JO DUIPIUI Y|

51294 N0} 10§ PANUIRUOD UORUSAISIUI
3] 'SSaUIY JO JuBWINOIdWI pue JUSW
~55355E U ‘SWIOY U} Ul spiezey [eyusw
~UOJIAUB JO UOI1I3410 PUE JUSLISSISSE
‘SUORIPUOD [EDIP3W IO} [eLI9f21 PUR JUSW
~55955E ‘SaUBDYIP [EUORLINU JO UOIIR)
-10D pue JuSWISs3sSe :dnoJb uonuRAIRIUI
33 Joj pabuoid-inoy sem yoeoidde ay |

'S|0J3U0D

se yz¢ ‘dnoib uon
-UdAJSIUI BY) 03 paubis
-Se 2I9M (GE ‘SpI0dal
92110e.4d 3Y3 UO J9A0 pue
0/ pabe syusned /9

Buijamp
-funwwo)

[er
pajjon
-uod
‘paz)
-wopuey

‘pouad

J1eak Unoy e JSAO ‘sainyoely
JO Jaquinu ay) a5npaJ pjnod
J101ISIA yyjeay e Aq uon
-USAJS)UI J9YIBYM SS3sSe O]

¢{9|doad
WIETJERVECI I REITRIVEN
-a1d s10YISIA y3jeay ue)

7661 e
SEPENETY

"21JUSWSP INOYIIM 3SOU SE ||e} O}
K|9Y1] Se 921m) AjJeau 219m enuswap
YHMm syuapisal swoy buisiny

“BIJUSWSP INOYUM pue Yum
syuanied ul (S|e4 snounful pue sjje}
Jo Juapidul) e1ep |8} ‘sieak z buung

syuaned awoy buisinu
paniwpe Amau 510

sawoy
puisinN

Apns
1I0yod
BT
-adsoud

saunful [lej pue sjlej

10§ 10108} yjsL Juspuadapul ue
Se elJUSWIAP SUIWEXd 0) pue
BIIUSWISP JNOYUM pUB YUM
S)UapPISaI Bwioy Buisinu UMy
-5q bui|jey Jo sa1e1 aredwiod o

SJUDPISAY

SWOH buisinN buowy
saunfuy |je4 pue sjje4 1o}
10128 SIY B SY eruawa(

€00 “[e 3
ulooQ uea

‘lley 03 sk Jaybiy e pey Asy:
ybnoyae ‘spiezey swoy Jo siaquinu
Buiseainul Yum s|jey Jo s paseaid
-ur ou pey (yez=u) s|jey buipadaid
yum syuediiiied ‘spezey swoy o
-Yum 3soy yum pasedwod spiezey
3WOY UIASS JO XIS JO 3duasaid ayy
Ul s|[e} 104 4sH P|oj- e pey (9t Z=Uu)
s||ey Buipadaid noyum syuedidilied

‘Juawuiedwi
jedisAyd pue ‘spiezey swoy ‘1eak
1541} 3Y1 Ut bul[ey Jo aduspIdOUl BY |

J9A0 pue g pabe
syuapIsal Al4ap|e 665

buijjamp
-Aunwwo)

Apns
paseq
-uolne|n
-dod ann
-3adsoud

"uon

-ejndod p|o 1s9p|0 3y} ul
S||e4 JO dUSPIDUI BY) pue
SpJezey SWoy Uaam1aq
diysuone|ai ay1 a10dxs o

SpiezeH SWOH 03 anQ
Bui|jeq Jo sty paseanu]
ue peH syualied Aap|3
Apnis |euonieAlasqQ ue uj

S00T “Ie
19 [pWwag
uea

*SWOO0J [BNPIAIPUI Ul SYSLI PaseaIdap
pue paseasdul Y1oq pIemoy spualy
d19m 343y} ‘Bulj|ey ylm pajerdosse

Ajpuediiubis Jou sem spiezey [eyusw
-UOJIAUS JO J9quinu 3y} ybnoyyy

‘dn-moj|o}

Jo Jedf duo bupnp sjjed> suoyd
-9[21 Ajyruowiq butinp painuapl
DI9M SDDUBISWINDIID JISY] PUE S|jeq

(sieah |'§F €8/ =
abe ueaw) s323[gns 9¢¢

buijjamp
-Aunwwo)

Apnis ann
-d>adsoud

'suosiad Alap|e

Jo 9jdwies aAleIURSIdR)
e ul buljjey yum pajeosse
$10128} )s1 93 Ajnuspl of

Aunwwo) ay3 ut BuiAl]
suosidd A1ap|3 buowy
S||e4 10§ S1030e4 YSIY

8861 “Ie
19 Maul]

‘sweiboid uonuanaid-s|je} Jo ss0Nns

ay3 03 uepodwi si‘abueyd [elusw
-UOIIAUD Se ||om se ‘abueyd |einoineysg
"awioy 3y 0} suonediipow ajdwis

£q Jjey e ueyl a1ow Aq paIamo| 9q ued
Apapa ays ut buijjey jo s ay 'sdnoib
abe s1eak Gg-18 pue /-1/ ‘0/-99
'S9—19 dY3 Ul S|} Ul 9583103 JUEdYIUDIS
© SeM 9J3Y ] "UONINPaI %EQ - Gy 01 LT |
WO} PISeIIIP S|[e} JO JSGUINU [e30} 3Y |

'suoiedlIpow
aWoY Ja)je pue 310j3q
SYIUOW | dY3 Ul S|[e} JO Jaqun

s)npe Japjo AyyjesH So¢

buijjamp
-Aunwwo)

ubisap
1sans0d
-159124d

‘sawioy 13y}

ur AJapIa ay3 ul sjje4 jo
3s1 Yy budnpal Joy welb
-01d Bujobuo ue jo ssau
-9A1}I9449 33 azAjeue of

weiboid paseg-Auu
-NWWO)) Y/ :2WOH 3e Alap
-3 93 ul S|je4 bunuanaigd

9661
‘uosdwoy

sl ||ej Ul sk T @
YHM Pa3RID0SSE SeM 21025 JUSWUOJ
-IAUD Ul 9seasdul Julod- | e ‘9jdoad
359Y3 404 *AljIqow moj K13 Jo ybiy
J9yus yum ojdoad ueyy ysi 1a1ealb
1e aJe Ayjiqow payiwi| yum ajdosd

"Snje)s [eIUBWIUOIIAUD pue ‘syioddns
[B120S “{S1 pieMO} SpNylIe ‘|lelap
alow ul A)jiow Joj sawoy JIday} Ul
passasse Jay1Ny aIam s33[qns “sjje
JUa1INd31 sem awodlno Arewnd ay|

19p|0 10 0L
vm@m SUeJ9)oA 9|eW 90¢

DINIDS
ale) Kioje|
-nquiy siiey
-J¥f SUBIIDA

Apnis
10yod
ET!
->adsoud

‘Kljiqow pastedw

yum suosiad u Ajuo s |[e}
2dudNyul 03 pasodoid ase
510108} [2JUSWIUOIIAUS pUe
[e0S ‘|eurpnine ‘jspow Siy}
uj Apnis siy3 Joy padojansp
S|[e} JUSLIND3 JO [SPOW AN
-dIpaid ulewop-inoy e 1591 0|

$1030e4 [e21sAyduop
pue Aujiqo Jo 3|0y

7661 "|e19
Pisuapnis

sbuipuly sofepy

SaJnseawl 2W0d1NO

9|dwies

bunag

ubisap
ydieasay

Apnis Jo sndo4

apIL

Apnis

panunuod T ajquJ,

© CAOT PUBLICATIONS ACE

AVRIL 2008 = REVUE CANADIENNE D'ERGOTHERARIE: A 1rMMERR R0 B Y PWMEL (A STATE UNIV on May 12, 2016

88


http://cjo.sagepub.com/

in the homes of participants with deficits. However, some
mismatches between the home environment and physical
capabilities were found. For example, low-lying chairs were
more prevalent in homes of people having difficulty in
transferring and obstructed pathways were more prevalent in
homes of people having gait problems (Gill et al.).

In trying to link falls with environmental hazards, the
authors of the current study assumed that the homes of fallers
are less safe than the homes of nonfallers. However, Clemson,
Cumming, and Roland (1996) found that, after assessing 252
subjects, the homes of fallers were no more hazardous than
the homes of nonfallers. The fairly frail older adult
population participating in that study was identified by the
authors as one of the reasons for the lack of association
between falls and the environment. They argued that
intrinsic factors, not the environment, caused most falls
among this population. Unfortunately, the researchers did
not acquire measures such as balance, strength, reaction
time, vision, and the number of medications to find out if
there were differences between faller and nonfallers that
would substantiate their argument.

In the study by Gill et al. (1999), a trained research nurse
using a standard instrument completed a room-by-room
assessment for 13 potential trip or slip hazards in the homes
of 1,088 men and women over 72. The assessment was made
at baseline and one year later. Falls were ascertained monthly
for 3 years using a fall calendar and follow-up phone calls.
The results showed no consistent association between the 13
trip or slip hazards and nonsyncopal falls, even after partici-
pants were categorized by impairments in vision,
balance/gait, and cognition. Likewise, Sattin, Rodriguez,
DeVito, and Wingo (1998) showed that most of the hazards
found in the homes of 270 fallers and 691 control individuals
age 65 and over were not associated with an increased risk of
fall injuries. Just as in previous studies, Tinetti et al. (1988)
found that the number of environmental hazards was not
significantly associated with falling after a 1-year follow-up of
336 individuals over the age of 75.

Last, a study of a sample of 761 subjects 70 years old and
over living in a rural township in New Zealand by Campbell
et al. (1990) showed that the great majority of 507 falls
occurred over normal household objects in an uncluttered
environment. Therefore, there was no evidence that
inspection of homes and installation of safety features would
have prevented most of the falls.

On the other hand, Fleming and Pendergast (1993) found
that 50% of falls surveyed in a safe adult care facility with which
the residents were very familiar were precipitated by environ-
mental hazards. The study also pointed out that most of the falls
occurred in the residents’ own rooms. This may be due to the
fact that much of the residents’ time is spent there.

The results from all these studies suggest that changing
the environment to reduce the number of hazards in older

© CAOT PUBLICATIONS ACE
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persons’ homes may not reduce the risk for fall in this
population. One limitation of all the studies mentioned was
that researchers only measured the number of environmental
hazards before the intervention. However, there was the
possibility that the number of hazards increased during the
follow-up period.

The effect of environmental hazards
on frail versus vigorous older adults
Popular perception might assume that very frail older women
are the victims of falls. However, studies have shown that
environmental hazards were more likely to be associated with
falls in vigorous rather than frail individuals. Speechley and
Tinetti (1991), in an effort to identify the prevalence, circum-
stances, and sequelae of falls, found that a frail older person
almost always fell at home and during routine non-
displacement daily activities, such as standing or turning.
However, vigorous subjects, even though they had relatively
fewer falls than frail subjects, tended to fall while away from
home, on stairs (27% vs. 6%), in the presence of environ-
mental hazards (53% vs. 29%), or during displacing activities,
such as walking or climbing (53% vs. 31%). Another study by
Northridge, Nevitt, Kelsey, and Link (1995) to determine
whether vigorous and frail older people who identify
environmental hazards in their homes have an increased risk
for falls found that falls were not strongly associated with the
presence of home hazards. However, when compared with
vigorous older persons who were living with fewer home
hazards, vigorous older persons living with more home
hazards were more likely to fall.

Furthermore, Fleming and Pendergast (1993) found that
despite the changes in the physical environment of adult care
facilities involved in their study, a large number of falls were
reported; those who fell were mostly older adults in relatively
good health for their age. Another study by Studenski et al.
(1994) found that people with limited mobility were at
greater risk of falling than people with either high or very low
mobility. For these people, a 10-point increase in
environment score (which ranged from 0 to over 100, with
increasing scores representing increased environmental
hazards) was associated with a 23% rise in fall risk.

Environmental hazards and fractures
A few studies have also investigated the association between
environmental hazards and fractures. For example, a study by
Vetter, Lewis, and Ford (1992) to assess whether intervention
by a health visitor could reduce the number of fractures over
a four-year period showed that the incidence of fractures was
5% in the intervention group and 4% (14/324) in the control
group (difference not significant). The lack of any significant
difference of effect between intervention and control groups
was quite surprising because the multifactorial approach
involved not only assessment and correction of environ-
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mental hazards in the home but also correction of nutritional
deficiencies, referral for medical conditions, and improvement
of fitness. Another study by Clemson et al. (1996) showed
that homes of those people with recent hip fractures were
more hazardous than those people without. Individuals who
had experienced a hip fracture had an average of 6.3 hazards
in their homes, while those individuals without a hip fracture
had an average of 4.6 hazards. However, the authors were
concerned that these findings might be due to biased
assessment of hazards in the homes of hip-fracture patients
since the occupational therapists assessing the homes were
not “blinded” to whether the subject had a hip fracture.

Interaction between behavioural and
environmental factors

Individual health, mobility, and environmental factors have
been linked, in some way, to risk of falls in the older adult
population. However, few studies have tried to understand
the effect of behavioural factors (e.g., risk taking) in
individuals’ risk for falls. For example, Connell and Wolf
(1997) conducted an in-depth examination of the environ-
mental and behavioral circumstances associated with falls in
a small group of community-dwelling fallers aged 70 to 81
years. They found that there was a dynamic interaction
between environmental conditions and behavior involving
use of the environment. The authors argued that most
environmental falls can be attributed to poor judgment and
not to environmental characteristics.

Another study by van Bemmel, Vandenbroucke,
Westendorp, and Gussekloo (2005) showed that participants
without preceding falls had a 4-fold risk for falls in the
presence of six or seven home hazards compared with those
people without home hazards. However, participants with
preceding falls had no increased risk of falls with increasing
numbers of home hazards, although they had a higher risk of
falling. Even though fear of falling was not measured in the
study, it is possible that the difference may be due to
behavioural differences between recurrent fallers (more
cautious) and nonfallers (less cautious). Finally, Hornbrook,
Wingfield, Stevens, Hollis, and Greenlick (1991) asked fallers
to describe the events leading up to their falls and to give
their perspective of the causes of their falls. The answers were
quite surprising. Risk-taking behaviours—such as not being
careful or alert, not looking where one was going, and being
in a hurry—were cited in 63% of the falls. Of those falls, 50%
involved behavioural plus environmental factors. Further-
more, most fallers reported that their falls could have been
prevented and that their future prevention techniques
included increasing caution or reducing high-risk behaviour.
However, only 3% of fallers indicated that they planned to
make changes to their environment.
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Efficacy of home-modification interventions
A small number of studies have demonstrated effective home-
modification interventions. Some of these studies used a
multifactorial approach, including modification of the
environment, while others focused primarily on the reduction
of environmental hazards.

Single intervention

Of the studies that used only modification of the
environment as the intervention, the study by Plautz, Beck,
Selmar, and Radetsky (1996) and that of Thompson (1996)
showed the best results. After a six-month follow-up, Plautz
et al. reported falls were reduced by 60% after the
intervention, from 0.81 to 0.33 falls per person-year. The
intervention consisted of 10 person-hours of unskilled labor
and $93 worth of materials on average and included home
safety assessments and modifications in the homes of 141
participants. The most common work accomplished was the
installation of fixed grab bars in the bathroom. The authors
argue that the community-based program to reduce hazards
in the home environments of senior citizens was feasible, well
accepted, and probably effective in preventing falls. In
Thompson’s study, the total number of falls decreased from
121 falls recorded in the 12 months prior to intervention to
45 falls 12 months after the intervention, which is a 63%
reduction. The intervention included a free home safety
inspection and simple home modifications, such as grab-
rails, nonslip floor surfaces, and others. However, the authors
recognized that the reduction in falls might have been the
result not only of environmental changes but also of
behavioural changes. Cumming et al. (1999) also recognized
the same factors in their study to determine whether occupa-
tional therapist home visits targeted at environmental
hazards reduce the risk of falls.

Certain factors may predetermine participants’
intentions for home modification. For example, a recent
study identified three groups that are more likely to express
their intentions for modifications: those people who believed
home modifications were beneficial; those ones who believed
home modifications could prevent falls, and those who had
taken action in the past to change their home environments
(Yuen & Carter, 2006).

Multifactorial interventions

Several studies have successfully used a multifactorial
approach, including modification of the environment as
intervention, to decrease the risk of falls and improve quality
of life (Clemenson et al., 2004; Close et al., 1999; Day et al.,
2002; Gitlin et al., 2006; Stevens, Holman, Bennett, & de
Klerk, 2001; Tinetti et al., 1994). One of these (Close et al.)
showed the efficacy of a structured interdisciplinary
approach to the management and prevention of falls in older
people. In this study, 141 older adults in the intervention
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group received a complete medical assessment with modifi-
cation of risk factors for falls if possible, a home environment
modification, and an educational session about safety within
the home. The 163 older adults in the control group received
only usual care. The results show that the risk of falling was
significantly reduced in the intervention group, as was the
risk of recurrent falls after a one-year follow-up.

Day et al. (2002) tested the effectiveness of and explored
interactions among three interventions to prevent falls
among older people by dividing subjects over 70 years old
into multiple groups. Each group was given at least one
intervention (exercise program, home-hazard management,
and vision management), and one group received no
intervention until after the study. The results showed that the
combined effect of all three interventions produced an
estimated 14% reduction in annual fall rate, the largest
outcome observed. However, the results for the single and
dual intervention groups indicate that the exercise program
made the major contribution. In contrast, the results from the
home-hazard management group showed no significant
reduction in annual fall rate. In another study, Stevens,
Holman, Bennett, and de Klerk (2001) assessed the effect of a
one-time intervention program of education, hazard
assessment, and home modification to reduce fall hazards
that was administered in the homes of 570 healthy older
people. After a one-year follow-up, findings indicated no
significant reduction in falls or fall-related injuries in the
intervention group when compared with the 1,167 healthy
elderly individuals in the control group. In summary, results
from these studies show that a multifactorial approach to falls
management may help individuals cope better with their
physical environment.

Although some of these studies look at the location of
the modified environment [e.g., the study by Plautz et al.
(1996) on grab bars in bathrooms], in general there is a lack
of comparative studies examining falls in the modified areas
versus nonmodified areas of the home. This is a critically
neglected area of research since modifying the home
environment will not reduce the risks for falls in parts of the
home that were not modified,in public spaces (e.g., dimly lit
restaurants, broken sidewalks), or in other people’s homes.

Adherence to home-modification interventions

Intervention programs with the objective of home-hazard
modification face several obstacles. Older adult individuals
are usually emotionally attached to their environments, and
most do not acknowledge the need for interventions to
prevent falls. In a study to evaluate the impact of an
intervention to reduce fall hazards in the homes of 570 older
individuals (Stevens, Holman, & Bennett, 2001), the
intervention resulted in a small reduction in the mean
number of hazards per house, with many study subjects
taking action but removing only a few hazards. In another
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study that examined adherence to home-modification
recommendations made by an occupational therapist
(Cumming et al., 2001), the researchers found that of the 419
home modifications that had been recommended in the 121
homes, only 216 (52%) were met with partial or complete
adherence when revisited after 12 months. The study also
found that the only significant predictors of adherence were
a belief that home modifications can prevent falls and having
help from relatives at home.

The role of physical environment in falls

among people with cognitive impairment
The risk for falls increases greatly in people with cognitive
impairment and dementia. Based on prospective studies, it is
estimated that the annual incidence of falls among
individuals with dementia is between 70% and 85%—which
is twice that of the cognitively intact population (van Doorn
et al., 2003). Not only are individuals with cognitive
impairment more prone to falling, but they are also more
prone to sustaining a serious injury due to the fall (Shaw,
2002). The incidence of hip fractures is approximately 4% in
people with cognitive impairment and 2% for the population
without cognitive impairment (Shaw). Dementia can
increase the risk of falling mainly by impairing judgment and
limiting the ability to recognize and avoid hazards. Other
factors include gait problems, postural instability, visual-
spatial perception, and psychotropic medication (Strubel,
Jacquot, & Martin-Hunyadi, 2001). Consequently, special
attention has to be paid when designing or assessing the
physical environment of people having these conditions.

Even though long-term care environments suggest
safety, the number of falls is much higher in that environment
when compared to home environments (Speechley & Tinetti,
1991). Therefore, it is easy to assume that care facilities are
not as safe as they should be. However, in a study to examine
the frequency of environmental hazards in the homes and
care environments of 65 dementia patients, Lowery, Buri, and
Ballard (2000) found that patients’ own homes had a signifi-
cantly larger number of environmental hazards when
compared to care environments, 5.4 and 1.8 hazards respec-
tively. Nevertheless, this study indicated that there was no
significant difference in the likelihood of falling between
home and care environments. The researchers stated that
there is no support for a significant association between
environmental hazards and falls based on these results.

In another study comparing fallers and nonfallers (both
groups having cognitive impairment), Clemson et al. (1996)
showed that fallers with cognitive impairment had signifi-
cantly more hazards than nonfallers with cognitive
impairment, suggesting that home hazards might increase
the risk of falls in this group. Findings from a study by van
Doorn et al. (2003) indicated that nursing home residents
with dementia were nearly twice as likely to fall compared to
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those without dementia. The study pointed out that the
presence of an Alzheimer care unit in the facility or a better
environmental score on the Therapeutic Environmental
Screening Survey for Nursing Homes (TESS-NH) were
related to an increased risk for falls. The relationship of these
two variables indicates that dementia is an independent risk
factor for falling even in safer environments.

Discussion

A conceptual framework

The “multifactorial falls risk” is a proposed conceptual
framework (Figure 1) based on previous studies showing that
an individual’s risk for falls can be determined by the
interaction of three main factors: mobility, behaviour, and
physical environment (Clemson et al., 2004; Connell and
Wolf, 1997; Hornbrook et al., 1991; Studenski et al., 1994).

In this conceptual framework, mobility refers to the
ability of a person to perform movements. Mobility
limitations may arise from the natural aging process,
including muscle weakness, slower reaction time, gait
changes, and postural changes or may be precipitated by
different pathologies, such as Parkinson’s disease, stroke,
arthritis, or musculoskeletal injuries. Therefore, elderly
people with high mobility are the ones able to perform a
variety of movements over a large range of motion in a
reasonable speed with minimal effort. Conversely, elderly
people with low mobility are the ones performing slow and
less coordinated movements over a small range of motion
requiring potentially greater effort.

Risk-taking behaviour, in the context of this conceptual
framework, is defined as behaviours that would increase the

FIGURE 1
Multifactorial falls risk conceptual framework utilizing
mobility, risk-taking behaviour, and physical environment
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likelihood of adverse physical consequences, in this case a
fall. Risk-taking behaviour can be influenced by culture,
attitudes, emotions, coercion, medication, levels of attention,
fears, environment, perception of physical abilities, and many
other factors. Hence, older adults with a minimum level of
risk-taking behaviour in a specific situation are more
cautious and less likely to take risks, while individuals with a
maximum level of risk-taking behaviour are willing to take
risks consciously or unconsciously. In other words, risk-
taking behaviour can also be understood as activities that
challenge dynamic balance. In this conceptual framework,
risk-taking behaviour is not defined in absolute terms, but
rather in the context of the physical health (e.g., frailty),
mental status (e.g., cognitive decline), and psychological
aspects (e.g., risk-taking behavior) of a particular individual.
The individual context determines the level of risk; therefore,
the term is highly individual-specific and relative.

Unsafe physical environment may include poorly
designed stairs, uneven ground, slippery surfaces, tripping
hazards, lack of illumination, and absence of grab bars,
among other hazards and will have multiple environmental
hazards. Conversely, a safe environment will have no or
minimal environmental hazards and provide prosthetic
aspects (i.e., providing support to compensate for physical or
cognitive decline, e.g., grab bars in the bathroom) that
respond to the physical and cognitive status of the individual.
This type of environment will support individuals with
varying levels of mobility.

The multifactorial falls risk (Figure 1) is a three-
dimensional framework with mobility (ranging from low to
high) in the x-axis, risk-taking behaviour (ranging from min
to max) in the y-axis, and physical environment (ranging
from safe to unsafe) in the z-axis. In general, as mobility
decreases, risk-taking behaviour increases, and physical
environments become unsafe, the risk for falls increases from
low risk to very high risk. Therefore, if an older adult has high
mobility, minimum risk-taking behaviour (very cautious),
and is in a safe physical environment, she or he will be at low
risk for having a fall. If an older adult has low mobility,
maximum risk-taking behaviour (very reckless), and is in an
unsafe place that has multiple environmental hazards, then
she or he will be at very high risk for having a fall. Also,
based on this model, a person with limited mobility is already
at a moderate risk for falls independent of behaviour and
environment. The same can be suggested for individuals with
risk-taking behaviour and very unsafe
environments, despite good mobility.

Last, even though the conceptual framework is based
only on three factors, it can actually suggest risk for falls for
any individual independent of other factors. This aspect of
the framework is due to the fact that most pathologies or
conditions, be they physical or psychological, have the
potential to affect someone’s mobility, risk-taking behaviour,

maximum

© CAOT PUBLICATIONS ACE


http://cjo.sagepub.com/

or both. If a condition does not affect mobility, behaviour, or
the environment, then it will not influence someone’ risk for
falls. For example, individuals with dementia are at a greater
risk for falls because of their impaired judgment and limited
ability to recognize and avoid hazards. Therefore, having
cognitive impairment changes the behaviour and may make
individuals with dementia less able to be careful. As another
example, some types of medications have been shown to
increase risk for falls (Cumming, 1998; Neutel, Perry, &
Maxwell, 2002); however, all medications that can be linked
to falls affect mobility, risk-taking behaviour, or both.

A limitation of this model is the difficulty in
determining risk-taking behaviour. While mobility and
physical environments are much easier to quantify and do
not change rapidly (except in extreme events), risk-taking
behaviour may change depending on the individual or social
circumstances. For example, people with dementia who are
not in an agitated state may be at a lower risk for falls than
people with dementia who are more agitated in the same
physical environment. In summary, the multifactorial falls
risk framework may enhance our understanding of the
complex interaction between different factors related to falls.
In addition, it can also guide practitioners in clinical
reasoning as they consider the appropriateness of various
interventions to reduce the risk of falls.

Future research directions

Most of the research related to falls and the physical
environment has focused on the effect of environmental
hazards on falls risk. Future studies should investigate not only
the negative impact that the environment has on falls but also
the positive impact. Therefore, creating environmental
“protectors” may be as important as removing environmental
hazards. Examples of environment protectors that have been
shown to lower risk for falls are grab bars and handrails
(Isberner et al, 1998). Other examples of environmental
protectors that have not been investigated are furniture
placement, compliant floors (i.e., floor with low stiffness to
reduce impact forces of falls), automatic light switches, and
innovative bathroom design. Still other environmental aspects
that may have a bearing on reducing the risk of falls include
visual linkage between different spaces, reduction and
elimination of glare from floors and other sources, appropriate
flooring in different parts of the house, and so forth.

Research in institutional environments may show that,
as the multifactorial falls risk model predicts, an environment
that positively stimulates the users may improve their
behaviour and consequently decrease their chances of having
a fall. This is particularly true for individuals with cognitive
impairment. Also, measurement of risk-taking behaviours is
a highly relevant, yet overlooked area. Intervention studies
could incorporate risk-taking behaviours as an area for
measurement and development of responsive programs for
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behavioural management and environmental modifications.
For example, an occupational therapist could assess falls
efficacy (confidence in one’s ability to perform in specific
situations without falling) and the associated physical
environments, and a clinical judgment could be made as to
the individuals’ risk-taking behaviour. It should be also noted
that there could be affective precipitators to falls (e.g., lack of
acknowledgement of risk) as well as activity-based or
behavioural precipitators (e.g., climbing stairs for an
individual who is at-risk for falls). Furthermore, given the
centrality of occupation to occupational therapy, it is
important to identify the occupation at the time of the fall.
However, we found a lack of attention to occupation in the
falls literature.

Environmental hazard checklists are used often by
occupational therapists and other health care practitioners.
However, an environmental feature may be considered a
hazard for some individuals but not for others, depending on
physical and mental capabilities. With a few exceptions (e.g.,
Iwarsson and Slaug, 2001), most of the environmental
assessment tools do not take into account the individual
characteristics in assessing the relative risk level of the
physical environmental aspects. Environmental hazards
checklist should be completed with the user in mind in order
to ensure that not only all environmental hazards on the
checklist will be reported but also the environmental
protectors that the individual uses and the hazards not
included in the checklist.

Home attachment and familiarity with the environment
in relation to falls is another area that lacks research. While
some researchers may hypothesize that the greater the
familiarity with the environment, the lower the risk of falls,
other may suggest just the opposite, that individuals in an
unfamiliar environment will tend to be more careful and,
based on the multifactorial falls risk model, be at a lower risk
for falls. Also, studies examining the role of physical
environment need to carefully assess the micro-environ-
mental features of the location of falls in order to be able to
link discrete environmental features with risk of falls.

Another area that needs research is related to assistive
devices and the physical environment. An important issue in
this area is to investigate the effect of environmental hazards
on individuals using assistive devices such as walkers, canes,
and wheelchairs. One may hypothesize that furniture
placement and stability are important
environments where individuals do not use assistive devices
for mobility; however the same factors may increase the risk
for falling in individuals who do use assistive devices for
mobility. As a final area for future research, it would be
appropriate to explore environmental interventions for
people with dementia living at home and in long-term care
facilities taking into account varying risk-taking behaviors
among this population. Likewise, it would be worth

factors in
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exploring any variations and related processes in effects of
environmental adaptations on falls between people with
cognitive impairment and cognitively intact individuals.

Conclusion

Researchers have yet to establish a strong link between
environmental hazards and risk for falls. Very little is known
about the mechanism by which the physical environment
contributes to falls. It is significant that the major inference
from the studies reviewed is that falls arise from the complex
interaction between the present state of an individual and the
physical environment. However, it is still not possible to
conclusively state if environmental modifications alone will
decrease or change risk of falls. Therefore, it is critical that
intervention programs take into account the multifactorial
dimensions of falls. The persons physical and cognitive
abilities, behavioural patterns, and the physical environment
need to be examined in an integrated way in order to develop
meaningful and effective interventions. It is reasonable to
conclude that environmental changes offer a promising
approach to falls prevention, especially if combined with
other types of falls-prevention interventions, such as exercise

Key messages
o Physical and cognitive abilities, behavioural patterns,
and the physical environment need to be examined in
an integrated way in order to develop meaningful and
effective falls prevention interventions.

o A conceptual framework “multifactorial falls risk” is
proposed and suggests that an individual’s risk for
falls can be determined by the interaction of three
main factors: mobility, behaviour, and physical
environment.

programs and education. More interdisciplinary research
needs to examine the interrelationships among the relevant
issues and variables for a more comprehensive and deeper
understanding of this complex area of theory and practice.
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